
 
ARLINGTON COUNTY, VIRGINIA 

OFFICE OF THE PURCHASING AGENT 
2100 CLARENDON BOULEVARD, SUITE 500 

ARLINGTON, VIRGINIA 22201 
 

CONTRACT AWARD COVERPAGE 

 

TO:     FLIPPO CONSTRUCTION COMPANY, INC. 

            3820 PENN BELT PLACE 

            FORESTVILLE, MARYLAND 20747 

DATE ISSUED: FEBRUARY 7, 2022 

CONTRACT NO: 22-DES-ITB-503 

CONTRACT TITLE: COLUMBIA PIKE RETAINING WALL 
CONSTRUCTION 

              
  
 

THIS IS A NOTICE OF AWARD OF CONTRACT AND NOT AN ORDER.  NO WORK IS AUTHORIZED UNTIL THE VENDOR 
RECEIVES A VALID COUNTY PURCHASE ORDER ENCUMBERING CONTRACT FUNDS. 

 
The contract documents consist of the terms and conditions of AGREEMENT No. 22-DES-ITB-503 including any attachments or 
amendments thereto. 
 
EFFECTIVE DATE: FEBRUARY 7, 2022 
EXPIRES: JANUARY 31, 2023 
RENEWALS: NO RENEWAL 
COMMODITY CODE(S): 91117, 91319, 91223, 91336, 91350, 91396 
LIVING WAGE: N 
 
ATTACHMENTS: 
AGREEMENT No. 22-DES-ITB-503 
 
EMPLOYEES NOT TO BENEFIT: 
NO COUNTY EMPLOYEE SHALL RECEIVE ANY SHARE OR BENEFIT OF THIS CONTRACT NOT AVAILABLE TO THE GENERAL PUBLIC. 

  
 

VENDOR CONTACT:  John J Morgan VENDOR TEL. NO.:  (301) 967-6800 

EMAIL ADDRESS: jmorgan@flippo.com   

COUNTY CONTACT:   Carlos Cordova (DES AND ENG) 

COUNTY CONTACT EMAIL: CCORDOVA@ARLINGTONVA.US 

COUNTY TEL. NO.: (703) 228-0764 

 
 

 
PURCHASING DIVISION AUTHORIZATION 

_Sy Gezachew__________  Title: Procurement Officer_______ Date: February 7, 2022____________         
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ARLINGTON COUNTY, VIRGINIA 
OFFICE OF THE PURCHASING AGENT 

SUITE 500, 2100 CLARENDON BOULEVARD 
ARLINGTON, VA 22201 

 
AGREEMENT NO. 22-DES-ITB-503 

 
THIS AGREEMENT is made, on__________________, between Flippo Construction Company, Inc., 3820 
Penn Belt Place, Forestville, Maryland 20747 (“Contractor”) a District of Columbia stock corporation 
authorized to do business in the Commonwealth of Virginia, and the County Board of Arlington 
County, Virginia (“County”). The County and the Contractor, for the consideration hereinafter specified, 
agree as follows: 
 
1. CONTRACT DOCUMENTS 
The Contract Documents consist of: 
 

 Agreement No. 22-DES-ITB-503, and all modifications properly incorporated into the Agreement 

 Exhibit A – Arlington County Invitation to Bid No. 22-DES-ITB-503, including DES General 
Conditions, and Special Conditions which is included herein by reference 

 Exhibit B – Specifications, Drawings and Construction Notes  

 Exhibit C – Price Bid of Contractor 

 Exhibit D – Geotechnical Report 

 Exhibit E – Material Testing Specification Reference 

 Exhibit F – RFI Form Template 
 
Where the terms and provisions of this Agreement vary from the terms and provisions of the other 
Contract Documents, the terms and provisions of this Agreement will prevail over the other Contract 
Documents, and the remaining Contract Documents will be complementary to each other. If there are any 
conflicts, the most stringent terms or provisions will prevail. 
 
The Contract Documents set forth the entire agreement between the County and the Contractor. The 
County and the Contractor agree that no representative or agent of either party has made any 
representation or promise with respect to the parties’ agreement that is not contained in the Contract 
Documents. The Contract Documents may be referred to below as the “Contract” or the “Agreement”. 
 
2. SCOPE OF WORK 
The Contractor will furnish all labor, materials, and equipment for the construction of Concrete Retaining 
Wall in front of the Arbor Heights Apartment Complex on the northwest corner of S. Frederick Street and 
Columbia Pike (the “Project”) and all other work shown, described, and required by the Contract 
Documents (hereinafter “the Work”).  
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The Work shall be performed according to the standards established by the Contract Documents read 
together as a single specification. It shall be the Contractor's responsibility, at solely the Contractor's cost, 
to provide sufficient services to fulfill the purposes of the Work. Nothing in the Contract Documents shall 
be construed to limit the Contractor's responsibility to manage the details and execution of its Work. 
 
3. TIME FOR COMPLETION 
Work under this Agreement shall achieve Substantial Completion no later than two hundred seventy (270) 
consecutive calendar days after the commencement date given in a Notice to Proceed provided by the 
County to the Contractor, subject to any modifications made as provided for in the Contract Documents. 
This two hundred seventy (270) day period shall be the Period of Performance for Substantial Completion. 
No Work shall be deemed Substantially Complete until it meets the requirements of Substantial 
Completion set forth in the General Conditions. Final Completion of the Work shall be completed no later 
than sixty (60) calendar days after the date of acceptance of Substantial Completion by the County Project 
Officer. Work will not reach Final Completion until it meets the requirements set forth in the General 
Conditions.  
 
Unless otherwise provided, no claims for early completion are allowed. 
 
4. CONTRACT AMOUNT 
The County will pay the Contractor in accordance with the terms of the Progress Payments and Retainage 
and Payment Terms sections below and at the prices shown in Exhibit C, for the Contractor's completion 
of the Work as required by the Contract Documents provided the Work is performed to the satisfaction 
of and is accepted by the Project Officer. The Contractor will complete the Work for the total amount 
specified in this section (“Contract Amount”) unless such amount is modified as provided in this 
Agreement. The Contract Amount includes all of the Contractor's costs and fees (profit) and is inclusive of 
all anticipated or known site conditions, anticipated or known materials, labor, and equipment costs, or 
any other costs which should reasonably have been expected by the Contract Documents. 
 
5. PROGRESS PAYMENTS AND RETAINAGE 
The County will make monthly progress payments to the Contractor upon written application by the 
Contractor, on the basis of a written estimate of the work performed during the preceding calendar month 
as approved by the Project Officer.  However, 5% of each progress payment will be retained by the County 
until Final Completion and acceptance of all Work covered by the Agreement.  
 
All material and work covered by partial payments will become the property solely of the County at the 
time the partial payment is made.  However, the Contractor will have the sole responsibility, care and 
custody for all materials and work upon which payments have been made until Substantial Completion.    
When calculating payment for materials on-site, the County shall not pay for materials which are not 
scheduled for incorporation into the Work within sixty (60) days from the date of application for payment. 
 
6. PAYMENT TERMS 
The Contractor must submit invoices to the County’s Project Officer, who will either approve the invoice 
or require corrections. The County will pay the Contractor 45 days after approval of an invoice for 
completed work which is reasonable and allocable to the Contract.   The number of the County Purchase 
Order pursuant to work has been performed must appear on all invoices.  

 
 
 

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



ITB No. 22-DES-ITB-503   Page 3 
 

7. PAYMENT OF SUBCONTRACTORS  
The Contractor is obligated to take one of the two following actions within seven days after receipt of 
payment by the County for work performed by any subcontractor under this Contract: 
 
a. Pay the subcontractor for the proportionate share of the total payment received from the County 

attributable to the work performed by the subcontractor under this Contract; or 
 
b. Notify the County and the subcontractor, in writing, of the Contractor's intention to withhold all 

or a part of the subcontractor's payment with the reason for nonpayment. 
 
The Contractor is obligated to pay interest to the subcontractor on all amounts owed by the Contractor 
to the subcontractor that remain unpaid after seven days following receipt by the Contractor of payment 
from the County for work performed by the subcontractor under this Contract, except for amounts 
withheld as allowed in subsection b., above. Unless otherwise provided under the terms of this Contract, 
interest will accrue at the rate of 1% per month. 
  
The Contractor must include in each of its subcontracts, if any are permitted, a provision requiring each 
subcontractor to include or otherwise be subject to the same payment and interest requirements with 
respect to each lower-tier subcontractor. 
 
The Contractor's obligation to pay an interest charge to a subcontractor pursuant to this section may not 
be construed to be an obligation of the County. A Contract modification may not be made for the purpose 
of providing reimbursement for such interest charge. A cost reimbursement claim may not include any 
amount for reimbursement for such interest charge. 
 
8. RELEASE AND REQUEST FOR FINAL PAYMENT 
In order to receive final payment upon Final Completion of the Project and before Final Acceptance, the 
Contractor must submit to the Project Officer a signed original notarized copy of the Arlington County 
Release and Request for Final Payment form per the General Conditions.  
 
9. LIQUIDATED DAMAGES 
Time is of the essence under this Contract.  The Work must be completed within the Time for Completion. 
The County and the Contractor agree that damages for failure to achieve Substantial Completion of the 
Work by the date specified under Time for Completion are not susceptible to exact determination but 
that $1,593.00 per calendar day is in proportion to the actual loss that the County would suffer from such 
delay. Therefore, the Contractor will pay the County as liquidated damages $1,593.00 per day for each 
and every day beyond the time for Substantial Completion that the County determines Substantial 
Completion has not achieved. The County and the Contractor also agree that damages for failure to 
achieve Final Completion of the Work by the date specified under Time for Completion are not susceptible 
to exact determination but that $1,593.00 per calendar day is in proportion to the actual loss the County 
would suffer from such delay. Therefore, the Contractor will pay the County as liquidated damages 
$1,593.00 per day for each and every day beyond the time for Final Completion until Final Completion is 
achieved.  
 
The County will be entitled to deduct liquidated damages against any sums owed by the County to the 
Contractor under this Contract. The Contractor hereby waives any defense as to the validity of any 
liquidated damages on grounds that such liquidated damages are void as penalties or are not reasonably 
related to actual damages.  
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10.  PERFORMANCE OF WORK BY THE CONTRACTOR 
The Contractor shall perform on site, and with its own organization, at least fifty percent (50%) of the 
total work in place to be performed under the Contract.  Prior to award, the Contractor must 
demonstrate to the Project Officer’s satisfaction that both of these standards will be met during 
contract performance.  Labor and work to be counted when determining whether the Contractor has 
met the self-performance requirement shall not include any work that the Contractor performs under 
the supervision of a subcontractor.   
 
The self-performance percentage may be reduced by an Amendment to the Contract, if during 
performance of the Work, the Contractor requests a reduction and the Project Officer determines that 
the reduction would be to the advantage of the County.   

 
11. NON-APPROPRIATION 
All payments by the County to the Contractor pursuant to this Contract are subject to the availability of 
an annual appropriation for this purpose by the County Board of Arlington County, Virginia (“Board”). In 
the event that the Board does not appropriate funds for the goods or services provided under this 
Contract, the County will terminate the Contract, without termination charge or other liability to the 
County, on the last day of the fiscal year or when the previous appropriation has been spent, whichever 
occurs first.  
 
12. ESTIMATED QUANTITIES/NON-EXCLUSIVITY OF CONTRACTOR 
This Contract does not obligate the County to purchase a specific quantity of items or services during 
Contract Term. Any quantities that are included in the Contract Documents are the present expectations 
of the County for the period of the Contract; and the County is under no obligation to buy that or any 
amount as a result of having provided this estimate or of having had any normal or otherwise measurable 
requirement in the past. The County may require more goods and/or services than the estimated annual 
quantities, and any such additional quantities will not give rise to any claim for compensation other than 
at the unit prices and/or rates in the Contract.  
The County does not guarantee that the Contractor will be the exclusive provider of the goods or services 
covered by this Contract. The items or services covered by this Contract may be or become available under 
other County contract(s), and the County may determine that it is in its best interest to procure the items 
or services through those contract(s). 
 
13. COUNTY PURCHASE ORDER REQUIREMENT 
County purchases are authorized only if the County issues a Purchase Order in advance of the transaction, 
indicating that the ordering County agency has sufficient funds available to pay for the purchase. If the 
Contractor provides goods or services without a signed County Purchase Order, it does so at its own risk 
and expense. The County will not be liable for payment for any purchases made by its employees that are 
not authorized by the County Purchasing Agent.  
 
14. LIEN 
It is expressly agreed that after any payment has been made by the County either to the Contractor for 
work done, or labor or material supplied under the Contract, the County will have a lien upon all material 
delivered to the site either by the Contractor, or for the Contractor, which is to be used in the performance 
of the Contract. 
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15. VALUE ENGINEERING PROPOSAL (VE) 
Unless otherwise provided, the Contractor may submit to the County a written VE for modifying the plans, 
specifications, or other requirements of the Agreement covering the work (Contract) for the purpose of 
reducing the total cost of the Contract without reducing the design capacity or quality of the finished 
product.  If the VEP is accepted by the County, the net savings will be equally divided by the County and 
the Contractor. 
 
Each VEP shall result in a net savings over the Contract cost without impairing essential functions and 
characteristics of the item(s) or of any other part of the project, including, but not limited to, service life, 
reliability, economy of operation, ease of maintenance, aesthetics, and safety. At least the following 
information shall be submitted with each VE: 
 
 (a) a statement that the proposal is submitted as a VE; 
 
 (b) a statement concerning the basis for the VE, benefits to the County, and an itemization 

of the Contract items and requirements affected by the VE; 
 
 (c) a detailed estimate of the cost under the existing Contract and under the VE; 
 
 (d) proposed specifications and recommendations as to the manner in which the VE changes 

are to be accomplished; and 
 
 (e) a statement as to the time by which a Contract Amendment adopting the VE must be 

issued so as to obtain the maximum cost-effectiveness. 
 
The County will process the VE in the same manner as prescribed for any other proposal that would 
necessitate issuance of an Amendment. The County may accept a VE in whole or part by issuing an 
Amendment that will identify the VE on which it is based. The County will not be liable to the Contractor 
for failure to accept or act on any VE submitted pursuant to these requirements or for delays in the work 
attributable to any VE. Until a VE is put into effect by an Amendment, the Contractor shall remain 
obligated to the terms and conditions of the existing Agreement. If an executed Amendment has not been 
issued by the date on which the Contractor's proposal specifies that a decision should be made or such 
other date as the Contractor may subsequently have specified in writing, the VE shall be deemed rejected. 
 
The Amendment effecting the necessary modification of the Contract will establish the net savings agreed 
on, provide for adjustment of the contract prices, and indicate the net savings. The Contractor shall absorb 
all costs incurred in preparing a VE. Reasonably incurred costs for reviewing and administering a VE will 
be borne by the County. The County may establish any reasonable conditions it deems appropriate for 
consideration, approval, and implementation of the VE. The Contractor's 50 percent share of the net 
savings shall constitute full compensation to it, including by way of illustration and not limitation 
compensation for time, for effecting all changes pursuant to the Amendment. 
Unless specifically provided for in the Amendment authorizing the VE, acceptance of the VE and 
performance of the work thereunder will not change the Contract Term limit. 
 
The County may adopt a VE for general use in contracts administered by the County if it determines that 
the VE is suitable for application to other contracts. A VE identical with or similar to a previously submitted 
VE will be eligible for consideration and compensation under these provisions if it has not been previously 
adopted for general application to other contracts administered by the County. When a VE is adopted for 
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general use, compensation pursuant to these requirements will be applied only to those awarded 
contracts for which the VE was submitted prior to the date of adoption of the VE. 
 
If a VEP is based on or is similar to a change in the plans, specifications, or special provisions adopted by 
the County prior to submission of the VE, as determined by the County, the County will not accept the VE. 
 
The County will be the sole judge of the acceptability of a VE. The requirements herein apply to each VE 
initiated, developed, and identified as such by the Contractor at the time of its submission to the County. 
However, nothing herein shall be construed as requiring the County to consider or approve a VE, and the 
decision to enter into an Amendment to the contract to accommodate a VE shall be in the County's sole 
discretion. 
 
Subject to the provisions contained herein, the County, or any other public agency with the County's 
permission, shall have the right to use all or part of an accepted VE without obligation or compensation 
of any kind to the Contractor. 
 
If a VE is accepted by the County, any provisions herein that pertain to the adjustment of contract unit 
prices attributable to alterations of contract quantities will not apply to the items adjusted or deleted as 
a result of putting the VE into effect by an Amendment. 
 
16. EMPLOYMENT DISCRIMINATION BY CONTRACTOR PROHIBITED 

 During the performance of its work pursuant to this Contract: 
 

A. The Contractor will not discriminate against any employee or applicant for employment 
because of race, religion, color, sex, sexual orientation, gender identity, national origin, age,  
disability or on any other basis prohibited by state law. The Contractor agrees to post in 
conspicuous places, available to employees and applicants for employment, notices setting 
forth the provisions of this nondiscrimination clause. 

 
B. Notices, advertisements and solicitations placed in accordance with federal law, rule or 

regulation will be deemed sufficient for meeting the requirements of this section. 
 

C. The Contractor will state in all solicitations or advertisements for employees that it places or 
causes to be placed that such Contractor is an Equal Opportunity Employer. 
 

D. The Contractor will comply with the provisions of the Americans with Disabilities Act of 1990 
(“ADA”), which prohibits discrimination against individuals with disabilities in employment and 
mandates that disabled individuals be provided access to publicly and privately provided 
services and activities. 
 

E. The Contractor must include the provisions of the foregoing paragraphs in every subcontract or 
purchase order of more than $10,000.00 relating to this Contract so that the provisions will be 
binding upon each subcontractor or vendor. 
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17. EMPLOYMENT OF UNAUTHORIZED ALIENS PROHIBITED 
In accordance with §2.2-4311.1 of the Code of Virginia, as amended, the Contractor must not during the 
performance of this Contract knowingly employ an unauthorized alien, as that term is defined in the 
federal Immigration Reform and Control Act of 1986.  
 
18. DRUG-FREE WORKPLACE TO BE MAINTAINED BY CONTRACTOR 
During the performance of this Contract, the Contractor must: (i) provide a drug-free workplace for its 
employees; (ii) post in conspicuous places, available to employees and applicants for employment, a 
statement notifying employees that the unlawful manufacture, sale, distribution, dispensation, 
possession, or use of a controlled substance or marijuana is prohibited in the Contractor's workplace and 
specifying the actions that will be taken against employees for violating such prohibition; (iii) state in all 
solicitations or advertisements for employees placed by or on behalf of the Contractor that the Contractor 
maintains a drug-free workplace; and (iv) include the provisions of the foregoing clauses in every 
subcontract or purchase order of more than $10,000.00 relating to this Contract so that the provisions 
will be binding upon each subcontractor or vendor.  
 
For the purposes of this section, "workplace" means the site(s) for the performance of the work required 
by this Contract.  
 
19. *SEXUAL HARASSMENT POLICY  
If the Contractor employs more than five employees, the Contractor shall (i) provide annual training on 
the Contractor's sexual harassment policy to all supervisors and employees providing services in the 
Commonwealth, except such supervisors or employees that are required to complete sexual harassment 
training provided by the Department of Human Resource Management, and (ii) post the Contractor's 
sexual harassment policy in (a) a conspicuous public place in each building located in the Commonwealth 
that the Contractor owns or leases for business purposes and (b) the Contractor's employee handbook. 
 
20. COVID-19 VACCINATION POLICY FOR CONTRACTORS 
Due to the ongoing COVID-19 pandemic, the County has taken various steps to protect the welfare, health, 
safety, and comfort of the workforce and public at large.  As part of these steps, the County has 
implemented various requirements with respect to health and safety including policies with respect to 
social distancing, the use of face-coverings and vaccine mandates.  To protect the County’s workforce and 
the public at large, all employees and subcontractors of the Contractor who are assigned to this Contract, 
must be fully vaccinated against COVID-19.  Any contractor employee or subcontractor who is not fully 
vaccinated should be following a weekly testing protocol as established by the Contractor, unless exempt 
pursuant to a valid reasonable accommodation under state or federal law.   
 
21. PROJECT STAFF 
The County has the right to reasonably reject staff or subcontractors whom the Contractor assigns to the 
Project.  The Contractor must then provide replacement staff or subcontractors satisfactory to the County 
in a timely manner and at no additional cost to the County.  The day-to-day supervision and control of the 
Contractor's employees and its subcontractors is the sole responsibility of the Contractor. 
 
22. FAILURE TO DELIVER 
If the Contractor fails to deliver goods or services in accordance with the Contract terms and conditions, 
the County, after notice to the Contractor, may procure the goods or services from other sources and hold 
the Contractor responsible for any resulting additional purchase and administrative costs.  The County 
shall be entitled to offset such costs against any sums owed by the County to the Contractor.  However, if 
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public necessity requires the use of nonconforming materials or supplies, they may be accepted at a 
reduction in price to be determined solely by the County.  
 
23. UNSATISFACTORY WORK 
If any of the work done, or material, goods, or equipment provided by the Contractor, is unsatisfactory to 
the County the Contractor must, upon notice from the County, immediately remove at the Contractor's 
expense such unsatisfactory work, material, goods, or equipment and replace the same with work, 
material, goods, or equipment satisfactory to the County. If the Contractor fails to do so after fifteen (15) 
days the County shall have the right to remove or replace the rejected work, material, goods, or 
equipment at the expense of the Contractor and offset the expense and administrative costs against any 
sums owed to the Contractor.  This provision applies during the Contract term and during any warranty 
or guarantee period. At the Project Officer’s discretion, rather than correction or replacement of the work, 
an appropriate adjustment to the Contract Amount may be made. 
 
24. TERMINATION  
The County may terminate this Contract at any time as follows: (1) for cause, if, as determined by the 
County, the Contractor is in breach or default or has failed to perform the Work satisfactorily; or (2) for 
the convenience of the County. 
Upon receipt of a notice of termination, the Contractor must not place any further orders or subcontracts 
for materials, services or facilities; must terminate all vendors and subcontracts, except as are necessary 
for the completion of any portion of the Work that the County did not terminate; and must immediately 
deliver all documents related to the terminated Work to the County.  
 
Any purchases that the Contractor makes after the notice of termination will be the sole responsibility of 
the Contractor, unless the County has approved the purchases in writing as necessary for completion of 
any portion of the Work that the County did not terminate.  
 
If any court of competent jurisdiction finds a termination for cause by the County to be improper, then 
the termination will be deemed a termination for convenience.  
 

A. TERMINATION FOR CAUSE, INCLUDING BREACH AND DEFAULT; CURE 
1. Termination for Unsatisfactory Performance. If the County determines that the 

Contractor has failed to perform satisfactorily, then the County will give the Contractor 
written notice of such failure(s) and the opportunity to cure them within 15 days or any 
other period specified by the County (“Cure Period”). If the Contractor fails to cure within 
the Cure Period, the County may terminate the Contract for failure to provide satisfactory 
performance by providing written notice with a termination date. Upon such termination, 
the Contractor may apply for compensation for Contract services that the County 
previously accepted (“Termination Costs”), unless payment is otherwise barred by the 
Contract. The Contractor must submit any request for Termination Costs, with all 
supporting documentation, to the County Project Officer within 30 days after the 
expiration of the Cure Period. The County may accept or reject the request for 
Termination Costs, in whole or in part, and may notify the Contractor of its decision within 
a reasonable time. 
 
In the event of termination by the County for failure to perform satisfactorily, the 
Contractor must continue to provide its services as previously scheduled through the 
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termination date, and the County must continue to pay all fees and charges incurred 
through the termination date. 
 

2. Termination for Breach or Default. If the County terminates the Contract for default or 
breach of any Contract provision or condition, then the termination will be immediate 
after notice of termination to the Contractor (unless the County provides for an 
opportunity to cure), and the Contractor will not be permitted to seek Termination Costs. 
 
Upon any termination pursuant to this section, the Contractor will be liable to the County 
for costs that the County must expend to complete the Work, including costs resulting 
from any related delays and from unsatisfactory or non-compliant work performed by the 
Contractor or its subcontractors. The County will deduct such costs from any amount due 
to the Contractor; or if the County does not owe the Contractor, the Contractor must 
promptly pay the costs within 15 days of a demand by the County. This section does not 
limit the County’s recovery of any other damages to which it is entitled by law. 
 
Except as otherwise directed by the County, the Contractor must stop work on the date 
of receipt the notice of the termination. 
 

B. TERMINATION FOR THE CONVENIENCE OF THE COUNTY 
The County may terminate this Contract in whole or in part whenever the Purchasing Agent 
determines that termination is in the County's best interest. The County will give the 
Contractor at least 15 days’ notice in writing. The notice must specify the extent to which the 
Contract is terminated and the effective termination date. The Contractor will be entitled to 
Termination Costs, as defined above, plus any other reasonable amounts that the parties 
might negotiate; but no amount will be allowed for anticipatory profits. 
 
Except as otherwise directed by the County, the Contractor must stop work on the date of 
receipt of the notice of the termination. 

 
25. INDEMNIFICATION 
The Contractor covenants for itself, its employees and its subcontractors to save, defend, hold harmless 
and indemnify the County and all of its elected and appointed officials, officers, current and former 
employees, agents, departments, agencies, boards and commissions (collectively the “County 
Indemnitees”) from and against any and all claims made by third parties for any and all losses, damages, 
injuries, fines, penalties, costs (including court costs and attorneys’ fees), charges, liability, demands or 
exposure resulting from, arising out of or in any way connected with the Contractor’s acts or omissions, 
including the acts or omissions of its employees, vendors, delivery drivers and/or subcontractors, in 
performance or nonperformance of the Contract. This duty to save, defend, hold harmless and indemnify 
will survive the termination of this Contract. If the Contractor fails or refuses to fulfill its obligations 
contained in this section, the Contractor must reimburse the County for any and all resulting payments 
and expenses, including reasonable attorneys’ fees. The Contractor must pay such expenses upon demand 
by the County, and failure to do so may result in the County withholding such amounts from any payments 
to the Contractor under this Contract.  
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26. INTELLECTUAL PROPERTY INDEMNIFICATION 
The Contractor warrants and guarantees that in providing services under this Contract neither the 
Contractor nor any subcontractor is infringing on the intellectual property rights (including, but not limited 
to, copyright, patent, mask and trademark) of third parties. 
 
If the Contractor or any of its employees or subcontractors uses any design, device, work or material that 
is covered by patent or copyright, it is understood that the Contract Amount includes all royalties, licensing 
fees, and any other costs arising from such use in connection with the Work under this Contract. 
The Contractor covenants for itself, its employees and its subcontractors to save, defend, hold harmless, 
and indemnify the County Indemnitees, as defined above, from and against any and all claims, losses, 
damages, injuries, fines, penalties, costs (including court costs and attorneys’ fees), charges, liability or 
exposure for infringement of or on account of any trademark, copyright, patented or unpatented 
invention, process or article manufactured or used in the performance of this Contract. This duty to save, 
defend, hold harmless and indemnify will survive the termination of this Contract. If the Contractor fails 
or refuses to fulfill its obligations contained in this section, the Contractor must reimburse the County for 
any and all resulting payments and expenses, including reasonable attorneys’ fees. The Contractor must 
pay such expenses upon demand by the County, and failure to do so may result in the County withholding 
such amounts from any payments to the Contractor under this Contract.  
 
27. COPYRIGHT 
By this Contract, the Contractor irrevocably transfers, assigns, sets over and conveys to the County all 
rights, title and interest, including the sole exclusive and complete copyright interest, in any and all 
copyrightable works created pursuant to this Contract. The Contractor will execute any documents that 
the County requests to formalize such transfer or assignment.  
 
The rights granted to the County by this section are irrevocable and may not be rescinded or modified, 
including in connection with or as a result of the termination of or a dispute concerning this Contract.  
 
The Contractor may not use subcontractors or third parties to develop or provide input into any 
copyrightable materials produced pursuant to this Contract without the County’s advance written 
approval and unless the Contractor includes this Copyright provision in any contract or agreement with 
such subcontractors or third parties related to this Contract. 
 
28. OWNERSHIP AND RETURN OF RECORDS 
This Contract does not confer on the Contractor any ownership rights or rights to use or disclose the 
County’s data or inputs.  
 
All drawings, specifications, blueprints, data, information, findings, memoranda, correspondence, 
documents or records of any type, whether written, oral or electronic, and all documents generated by 
the Contractor or its subcontractors as a result of this Contract (collectively “Records”) are the exclusive 
property of the County and must be provided or returned to the County upon completion, termination, 
or cancellation of this Contract. The Contractor will not use or willingly cause or allow such materials to 
be used for any purpose other than performance of this Contract without the written consent of the 
County.  
The Records are confidential, and the Contractor will neither release the Records nor share their contents. 
The Contractor will refer all inquiries regarding the status of any Record to the Project Officer or to his or 
her designee. At the County's request, the Contractor will deliver all Records, including hard copies of 
electronic records, to the Project Officer and will destroy all electronic Records. 
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The Contractor agrees to include the provisions of this section as part of any contract or agreement related 
to this Contract into which it enters with subcontractors or other third parties. 
 
The provisions of this section will survive any termination or cancellation of this Contract.  
 
29. CONFIDENTIAL INFORMATION 
The Contractor and its employees, agents and subcontractors will hold as confidential all County 
information obtained under this Contract. Confidential information includes, but is not limited to, 
nonpublic personal information; personal health information (PHI); social security numbers; addresses; 
dates of birth; other contact information or medical information about a person; and information 
pertaining to products, operations, systems, customers, prospective customers, techniques, intentions, 
processes, plans and expertise. The Contractor must take reasonable measures to ensure that all of its 
employees, agents and subcontractors are informed of and abide by this requirement. 
 
30. ETHICS IN PUBLIC CONTRACTING 
This Contract incorporates by reference Article 9 of the Arlington County Purchasing Resolution, as well 
as all state and federal laws related to ethics, conflicts of interest or bribery, including the State and Local 
Government Conflict of Interests Act (Code of Virginia § 2.2-3100 et seq.), the Virginia Governmental 
Frauds Act (Code of Virginia § 18.2-498.1 et seq.) and Articles 2 and 3 of Chapter 10 of Title 18.2 of the 
Code of Virginia, as amended (§ 18.2-438 et seq.). The Contractor certifies that its bid was made without 
collusion or fraud; that it has not offered or received any kickbacks or inducements from any other offeror, 
supplier, manufacturer or subcontractor; and that it has not conferred on any public employee having 
official responsibility for this procurement any payment, loan, subscription, advance, deposit of money, 
services or anything of more than nominal value, present or promised, unless consideration of 
substantially equal or greater value was exchanged. 
 
31. COUNTY EMPLOYEES 
No Arlington County employee may share in any part of this Contract or receive any benefit from the 
Contract that is not available to the general public. 
 
32. FORCE MAJEURE 
Neither party will be held responsible for failure to perform the duties and responsibilities imposed by 
this Contract if such failure is due to a fire, riot, rebellion, natural disaster, war, act of terrorism or act of 
God that is beyond the control of the party and that makes performance impossible or illegal, unless 
otherwise specified in the Contract. 
 
33. AUTHORITY TO TRANSACT BUSINESS 
The Contractor must, pursuant to Code of Virginia § 2.2-4311.2, be and remain authorized to transact 
business in the Commonwealth of Virginia during the entire term of this Contract. Otherwise, the Contract 
is voidable at the sole option of and with no expense to the County.  
 
34. RELATION TO THE COUNTY 
The Contractor is an independent contractor, and neither the Contractor nor its employees or 
subcontractors will be considered employees, servants or agents of the County. The County will not be 
responsible for any negligence or other wrongdoing by the Contractor or its employees, servants or 
agents. The County will not withhold payments to the Contractor for any federal or state unemployment 
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taxes, federal or state income taxes or Social Security tax or for any other benefits. The County will not 
provide to the Contractor any insurance coverage or other benefits, including workers' compensation. 
 
35. ANTITRUST 
The Contractor conveys, sells, assigns and transfers to the County all rights, title and interest in and to all 
causes of action under state or federal antitrust laws that the Contractor may have relating to this 
Contract. 
 
36. REPORT STANDARDS 
The Contractor must submit all written reports required by this Contract for advance review in a format 
approved by the Project Officer. Reports must be accurate and grammatically correct and should not 
contain spelling errors. The Contractor will bear the cost of correcting grammatical or spelling errors and 
inaccurate report data and of other revisions that are required to bring the report(s) into compliance with 
this section.  

  
Whenever possible, proposals must comply with the following guidelines: 

 

 printed double-sided on at least 30% recycled-content and/or tree-free paper 

 recyclable and/or easily removable covers or binders made from recycled materials (proposals 
with glued bindings that meet all other requirements are acceptable) 

 avoid use of plastic covers or dividers 

 avoid unnecessary attachments or documents or superfluous use of paper (e.g. separate title 
sheets or chapter dividers) 

 
37. AUDIT 
The Contractor must retain all books, records and other documents related to this Contract for at least 
five years, or such period of time required by the County’s funding partner(s), if any, whichever is greater, 
after the final payment and must allow the County or its authorized agents to examine the documents 
during this period and during the Contract Term. The Contractor must provide any requested documents 
to the County for examination within 15 days of the request, at the Contractor’s expense. Should the 
County’s examination reveal any overcharging by the Contractor, the Contractor must, within 30 days of 
County’s request, reimburse the County for the overcharges and for the reasonable costs of the County’s 
examination, including, but not limited to, the services of external audit firm and attorney’s fees; or the 
County may deduct the overcharges and examination costs from any amount that the County owes to the 
Contractor. If the Contractor wishes to destroy or dispose of any records related to this Contract (including 
confidential records to which the County does not have ready access) within five years after the final 
payment, or such period of time required by the County’s funding partner(s), if any, whichever is greater, 
the Contractor must give the County at least 30 days’ notice and must not dispose of the documents if the 
County objects.  
  
The Purchasing Agent may require the Contractor to demonstrate that it has the necessary facilities, 
ability, and financial resources to comply with the Contract and furnish the service, material or goods 
specified herein in a satisfactory manner at any time during the term of this Contract. 
 
38. ASSIGNMENT 
The Contractor may not assign, transfer, convey or otherwise dispose of any award or any of its rights, 
obligations or interests under this Contract without the prior written consent of the County.  
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39. AMENDMENTS 
This Contract may not be modified except by written amendment executed by persons duly authorized to 
bind the Contractor and the County. 
 
40. ARLINGTON COUNTY PURCHASING RESOLUTION AND COUNTY POLICIES 
Nothing in this Contract waives any provision of the Arlington County Purchasing Resolution, which is 
incorporated herein by reference, or any applicable County policy. 
 
41. DISPUTE RESOLUTION 
All disputes arising under this Agreement or concerning its interpretation, whether involving law or fact 
and including but not limited to claims for additional work, compensation or time, and all claims for 
alleged breach of contract must be submitted in writing to the Project Officer as soon as the basis for the 
claim arises. In accordance with the Arlington County Purchasing Resolution, claims denied by the Project 
Officer may be submitted to the County Manager in writing no later than 60 days after the final payment. 
The time limit for a final written decision by the County Manager is 30 days. Procedures concerning 
contractual claims, disputes, administrative appeals and protests are contained in the Arlington County 
Purchasing Resolution. The Contractor must continue to work as scheduled pending a decision of the 
Project Officer, County Manager, County Board or a court of law. 
 
42. APPLICABLE LAW, FORUM, VENUE, AND JURISDICTION 
This Contract is governed in all respects by the laws of the Commonwealth of Virginia; and the jurisdiction, 
forum and venue for any litigation concerning the Contract or the Work is in the Circuit Court for Arlington 
County, Virginia, and in no other court.  
43. ARBITRATION 
No claim arising under or related to this Contract may be subject to arbitration. 
 
44. NONEXCLUSIVITY OF REMEDIES  
All remedies available to the County under this Contract are cumulative, and no remedy will be exclusive 
of any other at law or in equity. 
 
45. NO WAIVER 
The failure to exercise a right provided for in this Contract will not be a subsequent waiver of the same 
right or of any other right.  
 
46. SEVERABILITY 
The sections, paragraphs, clauses, sentences, and phrases of this Contract are severable; and if any 
section, paragraph, clause, sentence or phrase of this Contract is declared invalid by a court of competent 
jurisdiction, the rest of the Contract will remain in effect. 
 
47. ATTORNEY’S FEES 
In the event that the County prevails in any legal action or proceeding brought by the County to enforce 
any provision of this Contract, the Contractor will pay the County’s reasonable attorney’s fees and 
expenses. 

 
48. SURVIVAL OF TERMS 
In addition to any statement that a specific term or paragraph survives the expiration or termination of 
this Contract, the following sections also survive: INDEMNIFICATION; INTELLECTUAL PROPERTY 
INDEMNIFICATION; RELATION TO COUNTY; OWNERSHIP AND RETURN OF RECORDS; AUDIT; COPYRIGHT; 
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DISPUTE RESOLUTION; APPLICABLE LAW AND JURISDICTION; ATTORNEY’S FEES, AND DATA SECURITY AND 
PROTECTION. 
 
49. HEADINGS 
The section headings in this Contract are inserted only for convenience and do not affect the substance 
of the Contract or limit the sections’ scope.  
 
50. AMBIGUITIES  
The parties and their counsel have participated fully in the drafting of this Agreement; and any rule that 
ambiguities are to be resolved against the drafting party does not apply. The language in this Agreement 
is to be interpreted as to its plain meaning and not strictly for or against any party.  
 
51. NOTICES 
Unless otherwise provided in writing, all legal notices and other formal communications required by this 
Contract are deemed to have been given when either (a) delivered in person; (b) delivered by an agent, 
such as a delivery service; or (c) deposited in the United States mail, postage prepaid, certified or 
registered and addressed as follows: 

 
TO THE CONTRACTOR:  
John J Morgan         
3820 Penn Belt Place         
Forestville, Maryland 20747         
Phone: (301) 967-6800 
jmorgan@flippo.com          
 
TO THE COUNTY: 
 
Carlos Cardova Alvira, Project Officer  
Arlington County, Virginia 
Dept. Of Environmental Services, Engineering Bureau 
2100 Clarendon Boulevard, Suite 813 
Arlington County, VA 
Phone: (703) 228-0764 
Email: ccordova@arlingtonva.us  
 
AND 
 
Dr. Sharon T. Lewis, LL.M, MPS, VCO, CPPB 
Purchasing Agent 
Arlington County, Virginia 
2100 Clarendon Boulevard, Suite 500 
Arlington, Virginia 22201 
Phone: (703) 228-3294 
Email: slewis1@arlingtonva.us  
 
 
TO COUNTY MANAGER’S OFFICE (FOR PROJECT CLAIMS): 
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Mark Schwartz, County Manager 
Arlington County, Virginia 
2100 Clarendon Boulevard, Suite 318 
Arlington, Virginia 22201 
 

 
52. NON-DISCRIMINATION NOTICE 
Arlington County does not discriminate against faith-based organizations. 
 
53. INSURANCE, PAYMENT AND PERFORMANCE BONDS  
The Contractor shall maintain the required insurance coverage and payment and performance bonds as 
set forth in the Invitation to Bid through completion of the Contract, including all warranty and guarantee 
periods.  
 
54. MATERIAL CHANGES    
The Contractor shall notify Purchasing Agent within seven days of any material changes in its operation 
that relate to any matter attested regarding certifications on its bid form.   
 
55. COUNTERPARTS 
This Agreement may be executed in one or more counterparts and all of such counterparts shall together 
constitute one and the same instrument. Original signatures transmitted and received via facsimile or 
other electronic transmission (e.g., PDF or similar format) are true and valid signatures for all purposes 
hereunder and shall be effective as delivery of a manually executed original counterpart.   
 
WITNESS these signatures: 
 
 
THE COUNTY BOARD OF ARLINGTON    FLIPPO CONSTRUCTION COMPAY, INC. 
COUNTY, VIRGINIA  
 
AUTHORIZED      AUTHORIZED 
SIGNATURE: _______________________________ SIGNATURE: ____________________________ 
 
NAME: SY GEZACHEW________________________ NAME: _________________________________ 
    
TITLE:  PROCUREMENT OFFICER________________ TITLE: __________________________________ 
 
DATE:_____________________________________ DATE:  _________________________________ 
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SECTION 01000 - GENERAL PROVISIONS AND REQUIREMENTS 

PART 1 - GENERAL 

1.1 Purpose of Section  

This section outlines the general provisions and requirements common to these standard specifications 
and details. This section includes conditions, definitions and abbreviations applicable throughout the 
specifications and details. All references in this section shall apply to the entirety of these Specifications 
unless, and except as, explicitly modified in specific sections. 

1.2 Definitions(GC-A) 

Wherever used in these Standards and Specifications, the following terms have the meanings indicated 
which are applicable to both the singular and plural thereof: 

 
1. The term "Agreement" means the completed and signed Form of Contract Agreement. 
2. The term “Award Date” means the date of execution of the Agreement by the Purchasing 

Agent. 
3. The term “Business Day” shall refer to any day that the County is open for general 

business. 
4. The term “Calendar Day” means any day of twenty‐four hours measured from midnight 

to the next midnight. Included are weekends and holidays. When the term “Day” is used 
it shall be assumed to refer to a Calendar Day unless otherwise specified. 

5. The term “Change Order” means a written order to the Contractor, signed by the Project 
Officer and the Contractor, which authorizes a change in the Work, and/or adjustment to 
the Contract Amount and/or an adjustment to the Time for Completion. A Change Order 
once signed by all the parties is incorporated into and becomes part of the Contract. 

6. The term "Commencement Date" means the date on which the Time for Completion will 
commence for the Contractor to begin to perform his obligations under the Contract 
Documents as provided in the Notice to Proceed. 

7. The term “Construction Change Directive” means a written order issued by the County 
directing a change in the Work prior to agreement on adjustment, if any, in the Contract 
Amount or Contract Time, or both. 

8. The term "Contract Documents" means the Agreement and all the documents and 
Exhibits and/or Attachments identified therein which shall include the Drawings and the 
Specifications, and all modifications including amendments and subsequent Change 
Orders thereto properly incorporated in the Contract. 

9. The terms "County" and "Contractor" shall mean the respective parties to the Contract. 
They shall be treated throughout the Contract Documents as though each were of the 
singular number and masculine gender. Only one Contractor is recognized as a party to 
this Contract. 

10. The term “Critical Path Method or CPM” means a step‐by‐step project management 
technique for process planning that defines critical and non‐ critical tasks with the goal of 
preventing time‐frame problems and process bottlenecks. An activity on the critical path 
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cannot be started until its predecessor activity has been completed.is delayed then the 
entire project is delayed. 

11. The term “Delay” means an event or condition that results in a work activity starting or 
being completed later than originally planned. 

12. The term "Drawings" means all drawings pertaining to the Contract, including the 
Contract Drawings and Construction Notes which show and describe the locations, 
character, dimensions, and details of the Work to be performed under the contract. 

13. The term “Field Order” is a written order to the Contractor, authorized by the Project 
Officer, which acknowledges a change in the Work that does not adjust the Contract 
Amount and does not adjust the Time for Completion. 

14. The term “Final Acceptance” shall mean the date on which the County issues the final 
payment for the Work. 

15. The term “Final Completion” shall mean the condition when the County agrees that all 
the Work has been fully completed in accordance with the Contract Documents and is 
acceptable. The date of the Final Completion of the Work under the Contract is the date 
on which Final Completion is accomplished. 

16. The term “Float” shall represent the amount of time that a task in a project network or 
sequence can be delayed without causing a delay to: subsequent tasks ("free float") or 
project completion date ("total float"). Float shall belong to the County and shall be used 
for the successful completion of the Project within the Time for Completion. 

17. The term “Limits of Disturbance (LOD)" shall represent the area within which land 
disturbing activities take place. Land disturbing activities include all actions that expose 
bare soil during construction. 

18. The term “Limits of Work (LOW)" shall represent the area within which construction 
activities take place, including but not limited to the Limits of Disturbance area. 

19. The term “Notice to Proceed” shall mean a written notice issued by the County to the 
Contractor stating the Commencement Date. The Notice to Proceed will specify the Time 
for Completion of the Contract. 

20. The term “Project” means the entire proposed construction to be executed as stipulated in 
the Contract Documents 

21. The term "Project Officer" means the County Project Officer assigned by the Director of 
the County Department responsible for the project, or the Director’s designee. When a 
designee to act on behalf of the Project Officer is used by the County, the name of the 
designee and the duties and authority of such designee will be identified in the Contract 
Documents or in a written notice to the Contractor from the Project Officer responsible 
for the project. The designee may be a professional architect or engineer or other person 
employed by the County to perform construction services administration, design services, 
or project oversight. 

22. The term “Punch List” means unfinished items of the construction of the Project, which 
unfinished items of construction are minor or insubstantial details of construction, 
mechanical adjustment or decoration remaining to be performed, the non‐completion of 
which would not materially affect use of the Project, and which are capable of being 
completed within the time specified for Final Completion after Substantial Completion 
has been achieved. 

23. The term “Request for Information” (RFI) means a request originated by the Contractor 
requesting clarification or additional information from the Project Officer and/or 
Architect/Engineer concerning information in the construction documents where the 
Contractor believes there is insufficient information or a conflict in the documents. RFI’s 
shall be submitted by the Contractor sufficiently in advance of the Work to provide time 
for assessment and response without delay of the Work. Reponses to RFI’s shall not be 
construed as authorization for a Change Order. 
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24. The term “Schedule of Values” means a listing of the Contractor’s total contract value by 
Construction Specifications Institute (CSI) divisions, including Division 1, Contractor’s 
General Conditions. 

25. The term “Site” refers to that portion of the property on which the Work is to be 
performed or which has otherwise been set aside for use by the Contractor. 

26. The terms "Special Conditions" mean the written statements modifying or supplementing 
the Technical Specifications or General Conditions for requirements or conditions 
peculiar to the Contract. 

27. The term "Specifications" means and shall include the Technical Specifications, the 
Special Conditions and all written agreements and instructions pertaining to the 
performance of the Work. 

28. When used, the term “Stipulated Price Item” means and includes an item of Work, 
unanticipated or of unknown quantity at the time of issuance of the solicitation for a Bid 
and determined to be executed, based on the actual field conditions during the progress of 
Work under the Contract. The Unit Price for the “Stipulated Price Item”, as identified in 
the “Stipulated Price Items” section of the Bid Form, is predetermined by the County as 
the current reasonably workable rate for the Item inclusive of all necessary labor, 
equipment, materials, overheads (provision and installation), and the contractor’s profit. 

29. The term "Subcontractor", shall include only those having a direct contract with the 
Contractor, and it shall include those who furnish material worked to a special design 
according to the plans and specifications for this Work but shall not include those who 
merely furnish material not so worked. 

30. The term “Substantial Completion” shall mean the condition when the County agrees that 
the Work, or a specific portion thereof, is sufficiently complete, in accordance with the 
Contract Documents, so that it can be utilized by the County for the purposes for which it 
was intended. The date of Substantial Completion of the Work under the Contract is the 
milestone date on which Substantial Completion condition is accomplished. 

31. The term "Technical Specifications" means that part of the Contract Documents that 
describe the quality of materials, method of installation, standard of workmanship, and 
the administrative and procedural requirements for the performance of the Work under 
the contract. 

32. The term “Time for Completion” shall mean the time period set forth in the Agreement. 
33. The term "Work" shall mean the services performed under this Contract including, but 

not limited to, furnishing labor, and furnishing and installing materials and equipment 
required to complete the Project specified in the Contract Documents. 

1.3 Abbreviations 

The following is a list of abbreviations used within the technical specifications. The appropriate 
designation shall refer to the latest edition or update published by that organization: 

 

AASHTO  American Association of State Highway and Transportation Officials  

ACI   American Concrete Institute  

AISC  American Institute of Steel Construction  
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ANSI  American National Standard Institute   

ASTM  American Society for Testing and Materials  

AWPA  American Wood Preservers Association  

AWS  American Welding Society  

AWWA  American Water Works Association   

NFPA National Fire Protection Association 

NFPA National Forest Products Association 

OSHA Occupational Safety and Health Administration 

SSPC Steel Structures Painting Council 

VDOT Virginia Department of Transportation 

WRI Wire Reinforcement Institute 

1.4 Technical Terms 

Materials or work described in words which, so applied, have a well-known technical or trade meaning 
shall be construed to refer to the technical or trade meaning. 

1.5 Standards, Substitutions (GC-B.12) 

A. Any material specified by reference to the number, symbol or title of a specific standard, such 
as a Commercial Standard, a Federal Specification, a Trade Association Standard, or other 
similar standard, shall comply with the requirements in the latest revision of the standards or 
specification and any amendment or supplement, except as limited to type, class or grade, or as 
modified in such reference. The standard referred to, except as modified in the Specifications, 
shall have full force and effect as though printed in the Specifications. 

B. Reference in the Specifications or on the Drawings to any article, device, product, material, 
fixture, form or type of construction by name, make or catalog number shall be interpreted as 
establishing a standard of quality and shall not be construed as eliminating from competition 
other products of equal or better quality by other approved manufacturers. Otherwise, 
applications for acceptance of substitutions for the specified items will be considered only upon 
request of the Contractor, not of individuals, trades or suppliers, and only for a specific purpose; 
no blanket acceptance will be granted. No acceptance of a substitution shall be valid unless it is 
in written form and signed by the Project Officer or designee. 

C.  If any proposed substitution will affect a correlated function, adjacent construction or the work 
of other contractors, then the necessary changes and modifications to the affected work shall be 
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considered as an essential part of the proposed substitution, to be accomplished by the 
Contractor without additional expense to the County or an extension of the contract time, if and 
when accepted. Detail drawings and other information necessary to show and explain the 
proposed modifications shall be submitted with the request for acceptance of the substitution. 

1.6 Applicable Specifications  

The following specifications are incorporated into these standards and specifications by reference.  Where 
the provisions of the referenced specifications conflict with this document, this document shall govern.  

A. Arlington County Traffic Signal & Streetlight Specifications  

B. “Manual on Uniform Traffic Control Devices for Streets and Highways” U.S. Department of 
Transportation, Federal Highway Administration.  

C. The Arlington County Code  

D. VDOT Road and Bridge Specifications 

1.7 Use of Virginia Department of Transportation Specifications 

Virginia Department of Transportation, Road and Bridge Specifications, latest edition, technical 
specifications only, shall apply and become a part of these specifications whenever these specifications do 
not adequately cover the work to be done. When VDOT Specifications are applied, the Measurement and 
Payment sections of those Specifications shall not apply, and Measurement and Payment shall be 
performed in accordance with the Arlington County Contract. In the event there is a conflict between 
these specifications and VDOT Specifications these specifications shall govern. 

1.8 Infeasibility of Specifications 

In the event that the Contractor determines that any aspects of the Specifications are infeasible, the 
Contractor is obligated to immediately notify the Project Officer of such infeasibility.  If the Project 
Officer agrees that any aspect of the Specifications is in fact rendered infeasible, such determination shall 
in no way invalidate or otherwise revoke the remainder of the Specifications.   

1.9 Inspection of the Work(GC-C.4) 

The Project Officer or designee and representatives of any public authority having jurisdiction shall, at all 
times, have access to the Work while in progress. The Contractor shall provide suitable facilities for such 
access and for proper observation of the Work and shall conduct all special tests required by the 
Specifications, the Project Officer or designee's instructions, and any laws, ordinances or the regulations 
of any public authority applicable to the work. Nothing in this section shall abrogate or otherwise limits 
or relieves the Contractor’s independent duty to inspect the Work. 
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1.10 Site Investigation and Conditions Affecting the Work(GC-E.1)  

A. The Contractor acknowledges that it has taken steps reasonably necessary to ascertain the nature 
and locations of the work of the Contract, and that it has investigated and satisfied itself as to 
the general and local conditions and factors which can affect the Work or its cost, including but 
not limited to: 
1. conditions bearing upon transportation, disposal, handling, and storage of materials; 
2. the availability of labor, water, electric power, and roads; 
3. uncertainties of weather, river stages, tides, or similar physical conditions at the site; 
4. the information and conditions of the ground; and 
5. the character of equipment and facilities needed before and during work performance. 

B. The Contractor, by executing the Contract, represents that it has reviewed and understands the 
Contract Documents and has notified the County of and obtained clarification of any 
discrepancies which have become apparent during the bidding period. During the Contract, the 
Contractor must promptly notify the County in writing of any apparent errors, inconsistencies, 
omissions, ambiguities, construction impracticalities or code violations discovered as a result of 
the Contractor’s review of the Contract Documents including any differences between actual 
and indicated dimensions, locations and descriptions, and must give the County timely notice in 
writing of same and of any corrections, clarifications, additional Drawings or Specifications, or 
other information required to define the Work in greater detail or to permit the proper progress 
of the Work. The Contractor must provide similar notice with respect to any variance between 
its review of the Site and physical data and Site conditions observed. If the Contractor performs 
any Work involving an apparent error, inconsistency, ambiguity, construction impracticality, 
omission or code violation in the Contract Documents of which the Contractor is aware, or 
which could reasonably have been discovered, without prompt written notice to the County and 
request for correction, clarification or additional information, as appropriate, the Contractor 
does so at its own risk and expense and all related claims are specifically waived. 

C. The Contractor also acknowledges that it has satisfied itself as to the character, quality, and 
quantity of surface and subsurface materials or obstacles to be encountered insofar as this 
information is reasonably ascertainable from an inspection of the site, including all exploratory 
work done by the County, as well as from the Drawings and Specifications made a part of this 
Contract. Unless otherwise specified, all existing structures, materials and obstructions that 
interfere with the new construction shall be removed and disposed of as part of this Contract. 
Any failure of the Contractor to take the actions described and acknowledged in this paragraph 
will not relieve the Contractor from responsibility for estimating properly the difficulty and cost 
of successfully performing the Work without additional expense to the County. 

D. The locations of existing utilities, including underground utilities, which may affect the Work, 
are indicated on the Drawings or in the Specifications insofar as their existence and location 
were known at the time of preparation of the drawings. However, nothing in these Drawings or 
Specifications shall be construed as a guarantee that such utilities are in the location indicated or 
that they actually exist, or that other utilities are not within the area of the operations. The 
Contractor shall make all necessary investigations to determine the existence and locations of 
such utilities. Should uncharted or incorrectly charted utilities be encountered during 
performance of the Work, notify the Project Officer or designee immediately for instructions. 
The Contractor will be held responsible for any damage to and maintenance and protection of 
existing utilities and structures, of both public and private ownership. However, if it is 
determined that such existing utility lines or structures require relocation or reconstruction or 
any other work beyond normal protection, then such additional work will be ordered under the 
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terms of the clause entitled “Changes in Work.” At all times, cooperate with the County and 
utility companies to keep utility services and facilities in operation. 

E. The County assumes no responsibility for any conclusions or interpretations made by the 
Contractor based on the information made available by the County. The County assumes no 
responsibility for any understanding reached or representation made concerning conditions 
which can affect the Work by any of its officers or agents before the execution of this Contract, 
unless that understanding or representation is expressly stated in this Contract.   

1.11 Work Site Conditions(GC-E.10)  

A. The Contractor shall frequently remove and properly dispose of all refuse, rubbish, scrap 
materials, and debris from the site resulting from the Contractor's operations during the 
performance of this contract. The Contractor shall ensure the work site presents a neat and 
orderly appearance at all times. The Contractor shall isolate any and all dumpsters, trash cans 
and recycling bins provided for the Project from public use until Final Acceptance. 

B. Unless otherwise stated, the Contract Amount and any unit prices shall include all costs and fees 
for removal and disposal of all waste and debris, whether disposed of at a County site or at any 
other location. 

C. The Contractor shall remove all surplus material, false work, temporary structures including 
foundations thereof, and debris resulting from the Contractor's operations at work completion 
and before Final Acceptance. The County shall reserve the right to remove the surplus material, 
false work, temporary structures including foundations and debris. The County will restore the 
site to a neat, orderly condition if the Contractor fails to do so. The County shall be entitled to 
offset such cost against any sums owed by the County to the Contractor under this Contract. 

1.12 Public Convenience(GC-E.2) 

A. The Contractor shall at all times so conduct its Work as to ensure the least possible obstruction 
to traffic (vehicular, bicycle and pedestrian) and inconvenience to the general public, County 
employees, and the residents in the vicinity of the Work. Traffic shall be maintained in 
accordance with the approved MOT plan. No road, street or sidewalk shall be closed to the 
public except with the permission of the Project Officer or designee and or proper governmental 
authority. Fire hydrants on or adjacent to the Work shall be kept accessible to firefighting 
equipment at all times. Temporary provisions shall be made by the Contractor and included in 
the cost of the Work to ensure the use of sidewalks, trails, and transit facilities compliant with 
all applicable ADA and other regulations, as well as the proper functioning of all gutters, 
drainage inlets, drainage ditches, and irrigation ditches, which shall not be obstructed except as 
approved by the Project Officer or designee. 

1.13 Maintenance and Control of Traffic 

A. This work shall consist of maintaining and protecting workers, vehicular and pedestrian traffic 
through areas of construction within the limits of the project and over the approved traffic 
detours. All work shall be in accordance with the latest Arlington County Construction 
Standards and Specifications, Virginia Department of Transportation (VDOT) Road and Bridge 
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Specifications, the Manual on Uniform Traffic Control Devices (MUTCD), and the Virginia 
Work Area Protection Manual (WAPM), the standard drawings, and the Contract, as directed by 
the Project Officer.  

B. Work Zone Traffic Control Certification  
1. The Contractor shall have at least one (1) employee who is certified by VDOT in Basic 

Work Zone Traffic Control; and who shall be responsible for the placement, maintenance 
and removal of work zone traffic control devices within the project limits in compliance 
with the permit requirements and conditions, the approved plan, specifications, the 
Virginia Work Protection Manual and the Manual of Uniform Traffic Control Devices. 
An Employee certified by VDOT in the Intermediate Work Zone Traffic control shall be 
on-site to provide supervision during work zone adjustments or changes to traffic control 
due to field conditions. This employee shall provide evidence of this certification upon 
request from Arlington County personnel.  

C. Material shall conform to the requirements of the applicable VDOT specification.  
1. Signalization, barricades, channelizing devices, safety devices, and pavement markings 

shall conform to the requirements of Division VII of the latest VDOT specifications and 
the MUTCD. 

2. Temporary pavement markers shall conform to the requirements of VDOT Section 235, 
Retroreflectors.  

3. Construction pavement markings shall conform to the requirements of VDOT Section 
231 (Paint), and Section 246 (Pavement Marking) 

4. Signs for traffic control during construction, maintenance, permits, utility, and incident 
management activities shall conform to the requirements of VDOT Section 512.02. 
Rollup Work Zone signs shall have standard MUTCD legends orange/black complete 
with 5/16” vertical rib and 3/16” horizontal rib. Fastened together with two-piece tubular 
rivet per attached specification or equal.  
a. Shall be supported with two 3/8” thick fiberglass ribs for secure attachment, and 

avoid sign deflection when used with compact stands. Each of the 5 pockets per 
sign should be tacked and double-stitched directly to the back of the sign for 
durability. 

b. Sign legends shall be printed on outer edge for ready identification when sign has 
been rolled for storage and transport 

5. Portable changeable message signs shall meet the requirements of Section 512.03 
subsection q of the VDOT Road and Bridge Specifications. 

1.14 Protection of Work and Property 

A. The Contractor shall continuously maintain and protect all of its Work from damage and shall 
protect the County's property from damage or loss arising in connection with this Contract until 
Substantial Completion. After Substantial Completion, the maintenance or protection of any 
incomplete or remedial Work identified on the punch list that requires maintenance or 
protection in order to allow for the final completion and acceptance of such Work shall be the 
responsibility of the Contractor until Final Completion. The Contractor shall make good any 
such damage or loss, except such as may be caused by agents or employees of the County. 
Failure to adequately protect the Work shall not be grounds for additional compensation for any 
maintenance and/or repairs to such Work. 
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B. The Contractor shall not place upon the Work, or any part thereof, any loads which are not 
consistent with the design strength of that portion of the Work. 

C. The Contractor shall be responsible for the preservation of all public and private property, trees, 
monuments, etc., along and adjacent to the street and/or right‐of‐way, and shall use every 
precaution to prevent damage to pipes, conduits and other underground structures, curbs, 
pavements, etc., except those to be removed or abandoned in place and shall protect carefully 
from disturbance or damage all monuments and property marks until an authorized agent has 
witnessed or otherwise referenced their location and shall not remove them until directed. Any 
damage which occurs by reason of the operations under this Contract, whether shown or not on 
the approved construction plans, shall be completely repaired or replaced to the County’s 
satisfaction by the Contractor at the Contractor's expense. 

D. Prior to commencing construction activity at the Site, the Contractor shall videotape the Site 
and an additional fifty (50) feet outside the perimeter of the Site. Contractor shall submit a copy 
of high resolution digital recording on a DVD or flash drive to the County. The recording shall 
be stable, continuous, and contain all items within the limits of Work. Submission of the DVD 
to the County shall be a condition precedent to any obligation of the County to consider an 
Application for Payment. The DVD shall be the property of the County, and the County shall be 
permitted to reproduce such DVD’s and use the same for any purpose without limitation or 
claim of ownership or compensation from any party. Contractor shall incorporate the cost of the 
preconstruction survey in the bid amount or the unit prices of the bid items, as applicable. No 
additional payment will be made by the County. 

E. The Contractor shall shore, brace, underpin, secure, and protect, as may be necessary, all 
foundations and other parts of existing structures adjacent to, adjoining, and in the vicinity of 
the site that may be affected in any way by excavations or other operations connected with the 
work required under this Contract. The Contractor shall be responsible for giving any and all 
required notices to owners or occupants of any adjoining or adjacent property or other relevant 
parties before commencement of any work. Contractor shall provide all engineering (signed and 
sealed) for items listed in this section per the Specifications. The Contractor shall indemnify and 
hold the County harmless from any damages on account of settlements or loss of all damages 
for which the County may become liable in consequence of such injury or damage to adjoining 
and adjacent structures and their premises. 

F. In an emergency affecting the safety of life or of the Work, or of adjoining property, the 
Contractor, without special instruction or authorization from the Project Officer or designee, or 
the County, is hereby permitted to act, at the Contractor's discretion, to prevent such threatened 
loss or injury, and the Contractor shall so act without appeal, if so instructed or authorized. 

G. The Contractor shall have a qualified and experienced person who can clearly communicate 
technical matters regarding the subject project.  This person shall be available via phone to 
respond to emergency situations on the project 24 hours a day.  

1.15 Safety and Accident Prevention(GC-E.3) 

A. The Contractor shall comply with, and ensure that the Contractor's employees and 
subcontractors comply with, all current applicable local, state and federal policies, regulations 
and standards relating to safety and health, including, by way of illustration and not limitation, 
the U.S. Department of Labor’s Occupational Safety and Hazard Administration (OSHA) 
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Construction Industry Regulations, the standards of the Virginia Occupational Safety and 
Health program of the Department of Labor and Industry for General Industry and for the 
Construction Industry, the Federal Environmental Protection Agency Standards and the 
applicable standards of the Virginia Department of Environmental Quality. 

B. The Contractor shall provide, or cause to be provided, all technical expertise, qualified 
personnel, equipment, tools and material to safely accomplish the Work specified to be 
performed by the Contractor and subcontractor(s). 

C. The Contractor shall identify to the County Project Officer at least one on‐site person who is the 
Contractor's competent, qualified, and authorized safety officer on the worksite and who is, by 
training or experience, familiar with and trained in policies, regulations and standards applicable 
to the work being performed. The competent, qualified and authorized person must be capable 
of identifying existing and predictable hazards in the surroundings or working conditions which 
are unsanitary, hazardous or dangerous to employees, shall be capable of ensuring that 
applicable safety regulations are complied with, and shall have the authority and responsibility 
to take prompt corrective measures, which may include removal of the Contractor's personnel 
from the work site. 

D. The Contractor shall provide to the County, within 7 days of issuance of the Notice to Proceed, 
a copy of the Contractor's written safety policies and safety procedures applicable to the scope 
of work. Failure to provide this information within may result in cancellation of the Contract. 

E. The Contractor shall exercise proper precaution at all times for the protection of persons and 
property and shall be responsible for all injury to persons and damage to property either on or 
off the site, which occur as a result of the Contractor's prosecution of the Work. 

F. The Contractor shall take or cause to be taken such additional safety and health measures as the 
County may determine to be reasonably necessary. Machinery, equipment, and all hazards shall 
be guarded in accordance with the safety provisions of the current version of "Manual of 
Accident Prevention" published by the Associated General Contractors of America, Inc., to the 
extent that such provisions are not in conflict with applicable local laws. The Contractor is 
directed to the "Rules and Regulations Governing Construction, Demolition and All 
Excavation" and adopted by the Safety Codes Commission of Virginia, 1966, or latest edition, 
covering requirements for shoring, bracing, and sheet piling of trench excavations. 

1.16 Permission to Work on Highways and Across Utilities(GC-E.7) 

A. When construction crosses highways, railroads, streets, waterways, or utilities under the 
jurisdiction of State, County, City, or other public agency, public utility, or private entity, the 
Contractor shall secure written permission where necessary from the proper authority before 
executing such new construction. A copy of such written permission must be filed with the 
County before any work is started. The Contractor shall be required to furnish a release from the 
proper authority before Final Acceptance of the Work. 
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1.17 Adjacent Work(GC-C.14) 

A. In case of a dispute arising between two or more separate contractors engaged on adjacent work 
as to the respective rights of each under their respective contracts, the Project Officer shall 
determine the rights of the parties 

1.18 Connecting Work(GC-D.9) 

A. The Contractor shall do all cutting, patching, or digging of the Contractor's work that may be 
required to make its several parts come together properly and fit it to receive or be received by 
work of other contractors as shown upon or reasonably implied by the Drawings and 
Specifications for the completed Project and shall make good after them as the Project Officer 
or designee may direct. This work will be performed in a workmanlike manner utilizing proper 
care and equipment to achieve proper line and grade. The Contractor shall not endanger any 
work by cutting, patching, or digging, or otherwise, and shall not cut or alter the work of any 
other contract except with the prior written consent of the Project Officer or designee. 

1.19 Environmental Protection 

A. The Contractor shall implement measures to prevent releases of pollution to the environment 
and unauthorized discharges to the County’s storm drain system or surface waters.  The 
Contractor shall ensure the pollution prevention measures outlined in Section 01500 Temporary 
Sediment and Erosion Control are implemented throughout the duration of the work.  

B. When the Project includes an approved SWPPP, the Contractor shall strictly abide by this plan 
which includes: a Pollution Prevention (P2) Plan, an Erosion and Sediment Control (E&S) Plan, 
and a Stormwater Management Plan. If the Contractor proposes to deviate from this approved 
plan, it shall be the Contractor’s responsibility to coordinate and obtain approval from the 
County Project Officer prior to implementing any changes. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

PART 4 - MEASUREMENT AND PAYMENT  

4.1 SWPPP 

A. No separate payment shall be made by the County for SWPPP implementation, with the 
exception of E&S items as specified on the E&S plans or listed as pay items. The Contractor 
shall not be entitled to any additional payment for changes to the SWPPP which are the result of 
the Contractor’s work schedule or resource allocation, weather delays, or other factors not 
controlled by the County. 
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4.2 Maintenance and Control Of Traffic 

A. Payment for MOT shall be based on the bid form. Payment for maintenance of traffic is full 
compensation for providing the proper pedestrian, bike lanes,  and vehicular traffic controls 
during all stages of construction and includes furnishing, preparing, fabricating, installing, 
maintaining, removing, relocating, repairing, or replacing pedestrian, bike lanes, and vehicular 
traffic control devices and signs as necessary, and all other materials, labor, hardware, 
equipment, tools, supplies, and incidentals. Contractor shall be responsible for acquiring VDOT 
permit for any revision during construction and/or as required by the project contract to the 
approved traffic control plan. 

B. Payment for maintenance of traffic for each site shall be made as partial payments. The first 
installment of 50 per cent of the total cost for maintenance of traffic shall be made on the first 
progress estimate following partial mobilization and initiation of construction work for the 
particular site. The remaining 50% of the cost shall be paid on each subsequent estimate based 
on the percent of work completed at the site all the way through Final Acceptance of work. The 
Project Officer shall have the authority to decide on the appropriate payment for each 
subsequent estimate. 

END OF SECTION 01000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



SECTION 01310  PROJECT MANAGEMENT AND COORDINATION 

 

SEPTEMBER 2020 
Arlington County Construction Standards and Specifications 

SECTION 01310 - 1 

SECTION 01310 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 Related Documents 

A. Drawings and general provisions of the Contract, including General and Special Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 Summary 

A. Section includes administrative provisions for coordinating construction operations on Project 
including, but not limited to, the following: 
1. General coordination procedures. 
2. Coordination drawings. 
3. RFIs. 
4. Digital project management procedures. 
5. Project meetings. 

1.3 Related Work Specified Elsewhere: 
 

A. Section 01320- Construction Progress Documentation 

B. Section 01330- Submittal Procedures 

C. Section 01400- Quality Requirements 

D. Section 01720- Project As-Built Drawings 

1.4 Informational Submittals 

A. Subcontract List: Within 15 calendar days after execution of the contract by the County the 
Contractor shall provide to the Project Officer a written summary identifying all individuals or 
other entities proposed for each portion of the Work, including those who are to furnish products 
or equipment fabricated to a special design. Include the following information in tabular form: 

1. Name, address, telephone number, and email address of entity performing subcontract or 
supplying products. 

2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 

B. Key Personnel Names: Within 15 calendar days after execution of the contract by the County 
the Contractor shall provide to the Project Officer a list of key personnel assignments, including 
superintendent and other personnel in attendance at Project site. Identify individuals and their 
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duties and responsibilities; list addresses and cellular telephone numbers and e-mail addresses. 
Provide names, addresses, and telephone numbers of individuals assigned as alternates in the 
absence of individuals assigned to Project. 

1. Post copies of list where required by the Project Officer in web-based Project software 
directory. Keep list current at all times. 

1.5 General Coordination Procedures 

A. Coordination: Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate 
construction operations included in different Sections that depend on each other for proper 
installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results where 
installation of one part of the Work depends on installation of other components, before or 
after its own installation. 

2. Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
4. The Contractor shall cooperate with and coordinate work required to be performed by the 

County’s independent subcontractors. 

B. Administrative Procedures: Coordinate scheduling and timing of required administrative 
procedures with other construction activities to avoid conflicts and to ensure orderly progress 
of the Work. Such administrative activities include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 
2. Preparation of the schedule of values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Project closeout activities. 
7. Startup and adjustment of systems. 

1.6 Request For Information (RFI) 

A. General: Immediately on discovery of the need for additional information, clarification, or 
interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the 
form specified. 

1. The Project Officer will return without response those RFIs submitted to Project Officer 
by other entities controlled by Contractor. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work 
or work of subcontractors. 

B. Content of the RFI: Include a detailed, legible description of item needing information or 
interpretation and the following: 
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1. Project name. 
2. Project number. 
3. Date. 
4. Name of Contractor. 
5. RFI number, numbered sequentially. 
6. RFI subject. 
7. Specification Section number and title and related paragraphs, as appropriate. 
8. Drawing number and detail references, as appropriate. 
9. Field dimensions and conditions, as appropriate. 
10. Contractor's suggested resolution. If Contractor's suggested resolution impacts the Contract 

Time or the Contract Sum, Contractor shall state impact in the RFI. 
11. Contractor's signature. 
12. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation. 

a. Include dimensions, thicknesses, structural grid references, and details of affected 
materials, assemblies, and attachments on attached sketches. 

C. RFI Forms: RFIs shall be generated using a form with the content as indicated above that is 
acceptable to the Project Officer. 

1. Attachments shall be electronic files in PDF format. 

D. Project Officer's Action: Project Officer shall review each RFI, determine action required, and 
respond. Allow seven working days for Project Officer's response for each RFI. RFIs received 
by Project Officer after 1:00 p.m. will be considered as received the following working day. 

1. The following Contractor-generated RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for approval of Contractor's means and methods. 
d. Requests for coordination information already indicated in the Contract Documents. 
e. Requests for adjustments in the Contract Time or the Contract Sum. 
f. Requests for interpretation of project Officer's actions on submittals. 
g. Incomplete RFIs or inaccurately prepared RFIs. 

2. Project Officer's action may include a request for additional information, in which case 
Project Officer's time for response will date from time of receipt by Project Officer of 
additional information. 

3. Project Officer 's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal according to the 
Contract General Conditions. 
a. In accordance with the Contract conditions, if the Contractor believes the RFI 

response warrants change in the Contract Time or the Contract Sum he shall notify 
the Project Officer in writing within 3 days of receipt of the RFI response. The 
Contractor thereafter must provide to the Project Officer a full cost proposal within 
14 days detailing the amount of additional compensation claimed, together with the 
basis therefore and documentation supporting the claimed amount. 
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E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 
Submit log submitted at each coordination bi-weekly coordination meeting. Use software log 
that is part of web-based Project software log with not less than the following: 

1. Project name. 
2. Name and address of Contractor. 
3. RFI number including RFIs that were returned without action or withdrawn. 
4. RFI description. 
5. Date the RFI was submitted. 
6. Date Project Officer's response was received. 
7. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate. 

F. On receipt of Project Officer's action, update the RFI log and immediately distribute the RFI 
response to affected parties. Review response and notify Project Officer within seven days if 
Contractor disagrees with response. 

1.7 Digital Project Management Procedures 

A. Use of County's Digital Data Files: Digital data files of County's limited CAD drawings will be 
provided by Project Officer for Contractor's use during construction. 

1. Digital data files may be used by Contractor in preparing coordination drawings, Shop 
Drawings, and Project record Drawings. 

2. County makes no representations as to the accuracy or completeness of digital data files as 
they relate to Contract Drawings. 

3. Digital Drawing Software Program: Contract Drawings are available in AutoCAD format. 

4. A Web-based Project software selected by the County shall be utilized at the discretion of 
the Project Officer. 

B. PDF Document Preparation: Where PDFs are required to be submitted to Project Officer,. 
prepare as follows: 

1. Assemble complete submittal package into a single indexed file incorporating submittal 
requirements of a single Specification Section and transmittal form with links enabling 
navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 
3. Certifications: Where digitally submitted certificates and certifications are required, 

provide a digital signature with digital certificate on where indicated. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Project management and coordination required by the contract documents is incidental to the 
work and therefore no separate payment will be made. 

 

END OF SECTION 01310 
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SECTION 01320 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of 
construction during performance of the Work, including the following: 

 
1. Contractor's Construction Schedule. 
2. Construction schedule updating reports. 
3. Daily construction reports. 
4. Material location reports. 
5. Site condition reports. 
6. Unusual event reports. 

1.3 DEFINITIONS 

A. Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring, 
and controlling the construction Project. Activities included in a construction schedule consume 
time and resources. 

1. Critical Activity: An activity on the critical path that must start and finish on the planned 
early start and finish times. 

2. Predecessor Activity: An activity that precedes another activity in the network. 
3. Successor Activity: An activity that follows another activity in the network. 

B. CPM: Critical path method, which is a method of planning and scheduling a construction project 
where activities are arranged based on activity relationships. Network calculations determine 
when activities can be performed and the critical path of Project. 

C. Critical Path: The longest connected chain of interdependent activities through the network 
schedule that establishes the minimum overall Project duration and contains no float. 

D. Event: The starting or ending point of an activity. 

E. Float: The measure of leeway in starting and completing an activity. 

1. Float time belongs to County. 
2. Free float is the amount of time an activity can be delayed without adversely affecting the 

early start of the successor activity. 
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3. Total float is the measure of leeway in starting or completing an activity without adversely 
affecting the planned Project completion date. 

1.4 INFORMATIONAL SUBMITTALS 

A. Format for Submittals: Submit required submittals in the following format: 

1. Working electronic copy of schedule file, where indicated. 
2. PDF file. 

B. Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule 
for entire construction period. 

1. Submit a working digital copy of schedule, using software approved by the Project Officer, 
and labeled to comply with requirements for submittals. 

C. CPM Reports: Concurrent with CPM schedule, submit each of the following reports. Format for 
each activity in reports shall contain activity number, activity description, cost and resource 
loading, original duration, remaining duration, early start date, early finish date, late start date, 
late finish date, and total float in calendar days. 

1. Activity Report: List of activities sorted by activity number and then early start date, or 
actual start date if known. 

2. Logic Report: List of preceding and succeeding activities for each activity, sorted in 
ascending order by activity number and then by early start date, or actual start date if 
known. 

3. Total Float Report: List of activities sorted in ascending order of total float. 
4. Earnings Report: Compilation of Contractor's total earnings from commencement of the 

Work until most recent Application for Payment. 

D. Construction Schedule Updating Reports: Submit with Applications for Payment. 

E. Daily Construction Reports: Submit at monthly intervals. 

F. Material Location Reports: Submit at monthly intervals. 

G. Site Condition Reports: Submit at time of discovery of differing conditions. 

H. Unusual Event Reports: Submit at time of unusual event. 

1.5 QUALITY ASSURANCE 

A. Scheduling Qualifications: The Contractor shall have an experienced specialist in CPM 
scheduling and reporting, with capability of producing CPM reports and diagrams within 24 hours 
of Project Officer's request. 

B. The Contractor shall: 

1. Review software limitations and content and format for reports. 
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2. Verify availability of qualified personnel needed to develop and update schedule. 
3. Discuss constraints, including phasing work stages area separations interim milestones and 

partial County occupancy. 
4. Review delivery dates for County-furnished products. 
5. Review schedule for work of County's separate contracts. 
6. Review submittal requirements and procedures. 
7. Review time required for review of submittals and resubmittals. 
8. Review requirements for tests and inspections by independent testing and inspecting 

agencies. 
9. Review time required for Project closeout and County startup procedures, including 

commissioning activities. 
10. Review and finalize list of construction activities to be included in schedule. 
11. Review procedures for updating schedule. 

1.6 COORDINATION 

A. Coordinate Contractor's Construction Schedule with the schedule of values, list of subcontracts, 
submittal schedule, progress reports, payment requests, and other required schedules and reports. 

1. Secure time commitments for performing critical elements of the Work from entities 
involved. 

2. Coordinate each construction activity in the network with other activities and schedule 
them in proper sequence. 

1.7 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. The Contractor shall submit a comprehensive, fully developed Construction Schedule within 10 
business days after the Contract Award Date , or prior to the pre-construction meeting, whichever 
occurs first. 

B. Computer Scheduling Software: Prepare schedules using current version of a program that has 
been developed specifically to manage construction schedules. 

1. Use Software package acceptable to the Project Officer for current Windows operating 
system. 

2. Contractor shall employ skilled personnel with experience in CPM scheduling and 
reporting techniques. Submit qualifications. 

3. Meetings: Scheduler shall attend all meetings related to Project progress, alleged delays, 
and time impact. 

C. Time Frame: Extend schedule from date established for the Notice of Award to date of final 
completion. 

1. Contract completion date shall not be changed by submission of a schedule that shows an 
early completion date, unless specifically authorized by Change Order. 

D. Activities: Treat each main element of the Work as a separate activity. Comply with the following: 
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1. Activity Duration: Define activities so no activity is longer than 20 days, unless specifically 
allowed by the Project Officer. 

2. Procurement Activities: Include procurement process activities for long lead items and 
major items, requiring a cycle of more than 60 days, as separate activities in schedule. 
Procurement cycle activities include, but are not limited to, submittals, approvals, 
purchasing, fabrication, and delivery. 

3. Submittal Review Time: Include review and resubmittal times indicated in Section 01330 
"Submittal Procedures" in schedule. Coordinate submittal review times in Contractor's 
Construction Schedule with submittal schedule. 

4. Startup and Testing Time: Include no fewer than 15 days for startup and testing. 
5. Commissioning Time: Include no fewer than 15 days for commissioning. 
6. Substantial Completion: Indicate completion in advance of date established for Substantial 

Completion and allow time for Project Officer's administrative procedures necessary for 
certification of Substantial Completion. 

7. Punch List and Final Completion: Include not more than 30 days for completion of punch 
list items and final completion. 

E. Constraints: Include constraints and work restrictions indicated in the Contract Documents and 
as follows in schedule and show how the sequence of the Work is affected. 

1. Phasing: Arrange list of activities on schedule by phase. 
2. Work by County: Include a separate activity for each portion of the Work performed by 

the County. 
3. Products Ordered in Advance: Include a separate activity for each product. Include delivery 

date. Delivery dates indicated stipulate the earliest possible delivery date. 
4. County-Furnished Products: Include a separate activity for each product. Include delivery 

date. Delivery dates indicated stipulate the earliest possible delivery date. 
5. Work Restrictions: Show the effect of the following items on the schedule: 

a. Coordination with existing construction. 
b. Limitations of continued occupancies. 
c. Uninterruptible services. 
d. Partial occupancy before Substantial Completion. 
e. Use-of-premises restrictions. 
f. Provisions for future construction. 
g. Seasonal variations. 
h. Environmental control. 

6. Work Stages: Indicate important stages of construction for each major portion of the Work, 
including, but not limited to, the following: 

a. Subcontract awards. 
b. Submittals. 
c. Purchases. 
d. Mockups. 
e. Fabrication. 
f. Sample testing. 
g. Deliveries. 
h. Installation. 
i. Tests and inspections. 
j. Adjusting. 
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k. Curing. 

F. Milestones: Include milestones indicated in the Contract Documents in schedule, including, but 
not limited to, the Notice to Proceed, Substantial Completion. 

G. Upcoming Work Summary: Prepare summary report indicating activities scheduled to occur or 
commence prior to submittal of next schedule update. Summarize the following issues: 

1. Unresolved issues. 
2. Unanswered Requests for Information. 
3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 
5. Pending modifications affecting the Work and the Contract Time. 

H. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect 
actual construction progress and activities. Issue schedule one week before each regularly 
scheduled progress meeting. An updated schedule must accompany each application for payment. 

1. Revise schedule immediately after each meeting or other activity where revisions have 
been recognized or made. Issue updated schedule concurrently with the report of each such 
meeting. 

2. Include a report with updated schedule that indicates every change, including, but not 
limited to, changes in logic, durations, actual starts and finishes, and activity durations. 

3. As the Work progresses, indicate final completion percentage for each activity. 

I. Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days behind 
the current approved schedule, submit a separate recovery schedule indicating means by which 
Contractor intends to regain compliance with the schedule. Indicate changes to working hours, 
working days, crew sizes, equipment required to achieve compliance, and date by which recovery 
will be accomplished. 

J. Distribution: Distribute copies of approved schedule to Project Officer, testing and inspecting 
agencies, and other parties identified by Contractor with a need-to-know schedule responsibility. 

1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and post in the 

same locations. Delete parties from distribution when they have completed their assigned 
portion of the Work and are no longer involved in performance of construction activities. 

1.8 GANTT-CHART SCHEDULES 

A. Gantt-Chart Schedule: The Project Officer, at his sole discretion may elect to have the Contractor 
utilize a Gantt-Chart schedule on projects of lower complexity.   

B. Preparation: Indicate each significant construction activity separately. Identify first workday of 
each week with a continuous vertical line. 

1. For construction activities that require three months or longer to complete, indicate an 
estimated completion percentage in 10 percent increments within time bar. 
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1.9 CPM SCHEDULE REQUIREMENTS 

A. CPM Schedule: Prepare Construction Schedule using a time-scaled CPM network analysis 
diagram for the Work. 

1. Failure to include any work item required for performance of this Contract shall not excuse 
Contractor from completing all work within applicable completion dates. 

2. Conduct educational workshops to train and inform key Project personnel, including 
subcontractors' personnel, in proper methods of providing data and using CPM schedule 
information. 

3. Establish procedures for monitoring and updating CPM schedule and for reporting 
progress. Coordinate procedures with progress meeting and payment request dates. 

4. Use "one calendar day " as the unit of time for individual activities. Indicate nonworking 
days and holidays incorporated into the schedule to coordinate with the Contract Time. 

B. CPM Schedule Preparation 

1. Activities: Indicate the estimated time duration, sequence requirements, and relationship 
of each activity in relation to other activities. Include estimated time frames for the 
following activities: 

a. Preparation and processing of submittals. 
b. Mobilization and demobilization. 
c. Purchase of materials. 
d. Delivery. 
e. Fabrication. 
f. Utility interruptions. 
g. Installation. 
h. Work by County that may affect or be affected by Contractor's activities. 
i. Testing and inspection. 
j. Commissioning. 
k. Punch list and final completion. 
l. Activities occurring following final completion. 

2. Critical Path Activities: Identify critical path activities, including those for interim 
completion dates. Scheduled start and completion dates shall be consistent with Contract 
milestone dates. 

3. Processing: Process data to produce output data on a computer-drawn, time-scaled 
network. Revise data, reorganize activity sequences, and reproduce as often as necessary 
to produce the CPM schedule within the limitations of the Contract Time. 

4. Format: Mark the critical path.  

a. Subnetworks on separate sheets are permissible for activities clearly off the critical 
path. 

C. Contract Modifications: For each proposed contract modification and concurrent with its 
submission, prepare a time-impact analysis using a network fragment to demonstrate the effect of 
the proposed change on the overall Project schedule. 
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D. Initial Issue of Schedule: Prepare initial schedule from a sorted activity list indicating straight 
"early start-total float." Identify critical activities. Prepare tabulated reports showing the 
following: 

1. Contractor or subcontractor and the Work or activity. 
2. Description of activity. 
3. Main events of activity. 
4. Immediate preceding and succeeding activities. 
5. Early and late start dates. 
6. Early and late finish dates. 
7. Activity duration in workdays. 
8. Total float or slack time. 

E. Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports 
showing the following: 

1. Identification of activities that have changed. 
2. Changes in early and late start dates. 
3. Changes in early and late finish dates. 
4. Changes in activity durations. 
5. Changes in the critical path. 
6. Changes in total float or slack time. 
7. Changes in the Contract Time. 

1.10 REPORTS 

A. Daily Construction Reports: Prepare a daily construction report recording the following 
information concerning events at Project site: 

1. List of subcontractors at Project site. 
2. List of separate contractors at Project site. 
3. Approximate count of personnel at Project site. 
4. Equipment at Project site. 
5. Material deliveries. 
6. High and low temperatures and general weather conditions, including presence of rain or 

snow. 
7. Testing and inspection. 
8. Accidents. 
9. Meetings and significant decisions. 
10. Unusual events. 
11. Stoppages, delays, shortages, and losses. 
12. Meter readings and similar recordings. 
13. Emergency procedures. 
14. Orders and requests of authorities having jurisdiction. 
15. Change Orders received and implemented. 
16. Construction Change Directives received and implemented. 
17. Services connected and disconnected. 
18. Equipment or system tests and startups. 
19. Partial completions and occupancies. 
20. Substantial Completions authorized. 

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



SECTION 01320  CONSTRUCTION PROGRESS DOCUMENTATION 

 

SEPTEMBER 2020 
Arlington County Construction Standards and Specifications 

SECTION 01320 - 8 

B. Material Location Reports: At weekly intervals, prepare and submit a comprehensive list of 
materials delivered to and stored at Project site. List shall be cumulative, showing materials 
previously reported plus items recently delivered. Include with list a statement of progress on and 
delivery dates for materials or items of equipment fabricated or stored away from Project site. 
Indicate the following categories for stored materials: 

1. Material stored prior to previous report and remaining in storage. 
2. Material stored prior to previous report and since removed from storage and installed. 
3. Material stored following previous report and remaining in storage. 

C. Site Condition Reports: Immediately on discovery of a difference between site conditions and the 
Contract Documents, prepare and submit a detailed report. Submit with a Request for 
Information. Include a detailed description of the differing conditions, together with 
recommendations for changing the Contract Documents. 

D. Unusual Event Reports: When an event of an unusual and significant nature occurs at Project site, 
whether or not related directly to the Work, prepare and submit a special report. List chain of 
events, persons participating, responses by Contractor's personnel, evaluation of results or effects, 
and similar pertinent information. Advise Project Officer in advance when these events are known 
or predictable. 

1. Submit unusual event reports directly to Project Officer within one day of an occurrence.  

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Construction Progress Documentation is considered a subsidiary obligation of the contract, and 
therefore no separate payment shall be made for this work. 

END OF SECTION 01320  
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SECTION 01330 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Submittal schedule requirements. 
2. Administrative and procedural requirements for submittals. 

1.3 DEFINITIONS 

A. Action Submittals: Written and graphic information and physical samples that require project 
Officer’s responsive action. Action submittals are those submittals indicated in individual 
Specification Sections as "action submittals." 

B. Informational Submittals: Written and graphic information and physical samples that do not 
require Project Officer's responsive action. Submittals may be rejected for not complying with 
requirements. Informational submittals are those submittals indicated in individual Specification 
Sections as "informational submittals." 

C. test 

1.4 SUBMITTAL SCHEDULE 

A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in chronological 
order by dates required by construction schedule. Include time required for review, ordering, 
manufacturing, fabrication, and delivery when establishing dates. Include additional time required 
for making corrections or revisions to submittals noted by Project Officer and additional time for 
handling and reviewing submittals required by those corrections. 

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 
Contractor's construction schedule. 

2. Initial Submittal: Submit within fifteen (15) calendar days after receipt of the Notice to 
Proceed.  

3. Format: Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 
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b. Specification Section number and title. 
c. Submittal Category: Action; informational. 
d. Name of subcontractor. 
e. Description of the Work covered. 
f. Scheduled date for Project Officer’s final release or approval. 
g. Scheduled dates for purchasing. 
h. Scheduled date of fabrication. 
i. Scheduled dates for installation. 
j. Activity or event number. 

1.5 SUBMITTAL FORMATS 

A. Submittal Information: Include the following information in each submittal: 

1. Project name. 
2. Date. 
3. Name of Project Officer. 
4. Name of Contractor. 
5. Name of firm or entity that prepared submittal. 
6. Names of subcontractor, manufacturer, and supplier. 
7. Unique submittal number, including revision identifier. Include Specification Section 

number with sequential alphanumeric identifier; and alphanumeric suffix for resubmittals. 
8. Category and type of submittal. 
9. Submittal purpose and description. 
10. Number and title of Specification Section, with paragraph number and generic name for 

each of multiple items. 
11. Drawing number and detail references, as appropriate. 
12. Indication of full or partial submittal. 
13. Location(s) where product is to be installed, as appropriate. 
14. Other necessary identification. 
15. Remarks. 
16. Signature of transmitter. 

B. Options: Identify options requiring selection by Project Officer. 

C. Deviations and Additional Information: On each submittal, clearly indicate deviations from 
requirements in the Contract Documents, including minor variations and limitations; include 
relevant additional information and revisions, other than those requested by Project Officer on 
previous submittals. Indicate by highlighting on each submittal or noting on attached separate 
sheet. 

D. Paper Submittals: 

1. Place a permanent label or title block on each submittal item for identification; include 
name of firm or entity that prepared submittal. 

2. Provide a space approximately 6 by 8 inches on label or beside title block to record 
Contractor's review and approval markings and action taken by Project Officer. 

3. Action Submittals: Submit three paper copies of each submittal unless otherwise indicated. 
Project Officer will return two copies. 
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4. Informational Submittals: Submit two paper copies of each submittal unless otherwise 
indicated. Project Officer will not return copies. 

5. Transmittal for Submittals: Each submittal shall be accompanied by a letter of 
 transmittal, listing the contents of the submission and identifying each 
 item by reference to specification section or drawing. 

E. PDF Submittals: Prepare submittals as PDF package, incorporating complete information into 
each PDF file. Name PDF file with submittal number. 

F. Submittals for Web-Based Project Software: Prepare submittals as PDF files, or other format 
indicated by Project software website. 

1.6 SUBMITTAL PROCEDURES 

A. Prepare and submit submittals required by individual Specification Sections. Types of submittals 
are indicated in individual Specification Sections. 

1. Email: Prepare submittals as PDF package and transmit to Project Officer by sending via 
email. Include PDF transmittal form. Include information in email subject line as requested 
by Project Officer. 

a. Project Officer will return annotated file. Annotate and retain one copy of file as a 
digital Project Record Document file. 

2. Web-Based Project Software: Prepare submittals in PDF form, and upload to web-based 
Project software website. Enter required data in web-based software site to fully identify 
submittal. 

3. Paper: Prepare submittals in paper form and deliver to Project Officer. 

B. Coordination: Coordinate preparation and processing of submittals with performance of 
construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, 
and related activities that require sequential activity. 

2. Submit all submittal items required for each Specification Section concurrently unless 
partial submittals for portions of the Work are indicated on approved submittal schedule. 

3. Submit action submittals and informational submittals required by the same Specification 
Section as separate packages under separate transmittals. 

4. Coordinate transmittal of submittals for related parts of the Work specified in different 
Sections so processing will not be delayed because of need to review submittals 
concurrently for coordination. 

a. Project Officer reserves the right to withhold action on a submittal requiring 
coordination with other submittals until related submittals are received. 

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. 
Time for review shall commence on Project Officer’s receipt of submittal. No extension of the 
Contract Time will be authorized because of failure to transmit submittals enough in advance of 
the Work to permit processing, including resubmittals. 
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1. Initial Review: Allow 14 days for initial review of each submittal. Allow additional time if 
coordination with subsequent submittals is required. Project Officer will advise Contractor 
when a submittal being processed must be delayed for coordination. 

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as 
initial submittal. 

3. Resubmittal Review: Allow 14 days for review of each resubmittal. 
4. Sequential Review: Where sequential review of submittals by Project Officer is indicated, 

allow 21 days for initial review of each submittal. 

D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 
3. Resubmit submittals until they are marked with approval notation from Project Officer. 

E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities. Show distribution on transmittal forms. 

F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action 
submittals that are marked with approval notation from Project Officer. 

1.7 SUBMITTAL REQUIREMENTS 

A. Product Data: Collect information into a single submittal for each element of construction and 
type of product or equipment. 

1. If information must be specially prepared for submittal because standard published data 
are unsuitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 
3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Statement of compliance with specified referenced standards. 
e. Testing by recognized testing agency. 
f. Application of testing agency labels and seals. 
g. Notation of coordination requirements. 
h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams that show factory-installed wiring. 
b. Printed performance curves. 
c. Operational range diagrams. 
d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 
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5. Submit Product Data before Shop Drawings, and before or concurrent with Samples. 

B. Substitutions 
1. The Project Officer shall consider formal requests for substitution of products in place of 

those specified up to fifteen Business Days before the start of work. 
2. All proposals for substitutions shall be submitted in writing by the General Contractor or 

permit holder and not by individual trades or material suppliers. 
3. Include in the following information in any Substitution request: 

a. Complete data substantiating compliance of proposed substitution with Contract 
Documents. 

b. Product identification, including manufacturer’s name, address and literature 
outlining the product description, performance, test data and reference standards. 

c. Samples, if applicable. 
d. Name and address of similar projects on which product was used and date of 

installation. 
e. Itemized comparison of proposed substitution with product or method specified 

including any changes in construction schedule, relation to separate contracts, and 
accurate cost data on proposed substitution in comparison with product or method 
specified. 

4. If any proposed Substitution shall affect any portion of the Project, adjacent construction, 
work of other Contractors or Subcontractors, or use or functionality of the finished Project, 
then the necessary changes to or affected functionality of the Project shall be considered as 
an essential part of the proposed Substitution. All such changes or accommodations 
necessary to restore and/or provide the intended functionality of the Project shall be clearly 
documented by the Contractor as part of the Submittal. 

5. The County shall bear no additional expense as a result of any Substitution. 
6. The Project Officer shall review proposed substitutions and make his recommendations in 

writing within ten working days. The Contractor shall abide by the Project Officer’s 
recommendations when proposed substitute materials or items of equipment are not 
accepted for installation and shall furnish the specified material or item of equipment in 
such case. 

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale.  

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following 
information, as applicable: 

a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of coordination requirements. 
e. Notation of dimensions established by field measurement. 
f. Relationship and attachment to adjoining construction clearly indicated. 
g. Seal and signature of professional engineer if specified. 

2. Paper Sheet Size: Except for templates, patterns, and similar full-size Drawings, submit 
Shop Drawings on sheets at least 8-1/2 by 11 inches, but no larger than 24 by 3 inches. 

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other materials. 
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1. Transmit Samples that contain multiple, related components such as accessories together 
in one submittal package. 

2. Identification: Permanently attach label on unexposed side of Samples that includes the 
following: 

a. Project name and submittal number. 
b. Generic description of Sample. 
c. Product name and name of manufacturer. 
d. Sample source. 
e. Number and title of applicable Specification Section. 
f. Specification paragraph number and generic name of each item. 

3. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating Sample 
characteristics, and identification information for record. 

4. Web-Based Project Software: Prepare submittals in PDF form, and upload to web-based 
Project software website. Enter required data in web-based software site to fully identify 
submittal. 

5. Paper Transmittal: Include paper transmittal including complete submittal information 
indicated. 

6. Disposition: Maintain sets of approved Samples at Project site, available for quality-control 
comparisons throughout the course of construction activity. Sample sets may be used to 
determine final acceptance of construction associated with each set. 

a. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor. 

7. Samples for Verification: Submit full-size units or Samples of size indicated, prepared from 
same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected. Samples include, but are not limited to, the 
following: partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent testing 
and inspection. 

a. Number of Samples: Submit three sets of Samples. Project Officer will retain two 
Sample sets; remainder will be returned. Mark up and retain one returned Sample 
set as a project record Sample. 

1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to be 
demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent in 
material or product represented by a Sample, submit at least three sets of 
paired units that show approximate limits of variations. 

E. Product Schedule: As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location. Include the 
following information in tabular form: 
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1. Type of product. Include unique identifier for each product indicated in the Contract 
Documents or assigned by Contractor if none is indicated. 

2. Manufacturer and product name, and model number if applicable. 
3. Number and name of room or space. 
4. Location within room or space. 

F. Qualification Data: Prepare written information that demonstrates capabilities and experience of 
firm or person. Include lists of completed projects with project names and addresses, contact 
information of engineers and owners, and other information specified. 

G. Design Data: Prepare and submit written and graphic information indicating compliance with 
indicated performance and design criteria in individual Specification Sections. Include list of 
assumptions and summary of loads. Include load diagrams if applicable. Provide name and 
version of software, if any, used for calculations. Number each page of submittal. 

H. Certificates: 

1. Certificates and Certifications Submittals: Submit a statement that includes signature of 
entity responsible for preparing certification. Certificates and certifications shall be signed 
by an officer or other individual authorized to sign documents on behalf of that entity. 
Provide a notarized signature where indicated. 

2. Installer Certificates: Submit written statements on manufacturer's letterhead certifying 
that Installer complies with requirements in the Contract Documents and, where required, 
is authorized by manufacturer for this specific Project. 

3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead 
certifying that manufacturer complies with requirements in the Contract Documents. 
Include evidence of manufacturing experience where required. 

4. Material Certificates: Submit written statements on manufacturer's letterhead certifying 
that material complies with requirements in the Contract Documents. 

5. Product Certificates: Submit written statements on manufacturer's letterhead certifying that 
product complies with requirements in the Contract Documents. 

6. Welding Certificates: Prepare written certification that welding procedures and personnel 
comply with requirements in the Contract Documents. Submit record of Welding 
Procedure Specification and Procedure Qualification Record on AWS forms. Include 
names of firms and personnel certified. 

I. Test and Research Reports: 

1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of compatibility tests performed 
before installation of product. Include written recommendations for primers and substrate 
preparation needed for adhesion. 

2. Field Test Reports: Submit written reports indicating and interpreting results of field tests 
performed either during installation of product or after product is installed in its final 
location, for compliance with requirements in the Contract Documents. 

3. Material Test Reports: Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting test results of material for compliance 
with requirements in the Contract Documents. 

4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of tests performed before 
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installation of product, for compliance with performance requirements in the Contract 
Documents. 

5. Product Test Reports: Submit written reports indicating that current product produced by 
manufacturer complies with requirements in the Contract Documents. Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, 
or on comprehensive tests performed by a qualified testing agency. 

6. Research Reports: Submit written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for 
Project. Include the following information: 

a. Name of evaluation organization. 
b. Date of evaluation. 
c. Time period when report is in effect. 
d. Product and manufacturers' names. 
e. Description of product. 
f. Test procedures and results. 
g. Limitations of use. 

1.8 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a design 
professional are specifically required of Contractor by the Contract Documents, provide products 
and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are insufficient to perform services or certification required, submit a 
written request for additional information to Project Officer. 

B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other 
required submittals, submit digitally signed PDF file and three paper copies of certificate, signed 
and sealed by the responsible design professional, for each product and system specifically 
assigned to Contractor to be designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in the 
Contract Documents. Include list of codes, loads, and other factors used in performing 
these services. 

1.9 CONTRACTOR'S REVIEW 

A. Action Submittals and Informational Submittals: Review each submittal and check for 
coordination with other Work of the Contract and for compliance with the Contract Documents. 
Note corrections and field dimensions. Mark with approval stamp before submitting to Project 
Officer. 

B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform approval 
stamp or by indication in web-based Project software. Include name of reviewer, date of 
Contractor's approval, and statement certifying that submittal has been reviewed, checked, and 
approved for compliance with the Contract Documents. 
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1. Project Officer will not review submittals received from Contractor that do not have 
Contractor's review and approval. 

1.10 PROJECT OFFICER'S REVIEW 

A. Action Submittals: Project Officer will review each submittal, indicate corrections or revisions 
required, and return it. 

1. PDF Submittals: Project Officer will indicate, via markup on each submittal, the 
appropriate action. 

2. Paper Submittals: Project Officer will stamp each submittal with an action stamp and will 
mark stamp appropriately to indicate action. 

3. Submittals by Web-Based Project Software: Project Officer will indicate, on Project 
software website, the appropriate action. 

B. Informational Submittals: Project Officer will review each submittal and will not return it or will 
return it if it does not comply with requirements. Project Officer will forward each submittal to 
appropriate party. 

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 
submittals has received prior approval from Project Officer. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 
for resubmittal without review. 

E. Project Officer will return without review submittals received from sources other than Contractor. 

F. Submittals not required by the Contract Documents will be returned by Project Officer without 
action. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

PART 4 - MEASUREMENT AND PAYMENT (Not Used) 

END OF SECTION 01330 
 
 
 
 
 
 
 

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



SECTION 01400  QUALITY REQUIREMENTS 

 

SEPTEMBER 2020 
Arlington County Construction Standards and Specifications 

SECTION 01400 - 1 

SECTION 01400 - QUALITY REQUIREMENTS 

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 
control. 

B. Testing and inspection services are required to verify compliance with requirements specified or 
indicated. These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 

1. Specific quality-assurance and quality-control requirements for individual work results are 
specified in their respective Specification Sections. Requirements in individual Sections 
may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the Contract 
Document requirements. 

3. Requirements for Contractor to provide quality-assurance and quality-control services 
required by the County or by authorities having jurisdiction are not limited by provisions 
of this Section. 

4. Specific test and inspection requirements are not specified in this Section. 

C. All materials testing shall follow the Arlington County Materials Testing Specification Reference.  
This document specifies the method and frequency of testing for Arlington County projects. 

1.3 DEFINITIONS 

A. Experienced: When used with an entity or individual, "experienced" unless otherwise further 
described means having successfully completed a minimum of five previous projects similar in 
nature, size, and extent to this Project; being familiar with special requirements indicated; and 
having complied with requirements of authorities having jurisdiction. 

B. Field Quality-Control Tests: Tests and inspections that are performed on-site for installation of 
the Work and for completed Work. 

C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an employee, 
Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including 
installation, erection, application, assembly, and similar operations. 
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1. Use of trade-specific terminology in referring to a trade or entity does not require that 
certain construction activities be performed by accredited or unionized individuals, or that 
requirements specified apply exclusively to specific trade(s). 

D. Mockups: Full-size physical assemblies that are constructed on-site either as freestanding 
temporary built elements or as part of permanent construction. Mockups are constructed to verify 
selections made under Sample submittals; to demonstrate aesthetic effects and qualities of 
materials and execution; to review coordination, testing, or operation; to show interface between 
dissimilar materials; and to demonstrate compliance with specified installation tolerances. 
Mockups are not Samples. Unless otherwise indicated, approved mockups establish the standard 
by which the Work will be judged. 

E. Source Quality-Control Tests: Tests and inspections that are performed at the source; for example, 
plant, mill, factory, or shop. 

F. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing 
laboratory shall mean the same as testing agency. 

G. Quality-Assurance Services: Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

H. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual products incorporated into the Work and completed 
construction comply with requirements. Contractor's quality-control services do not include 
contract administration activities performed by the Project Officer. 

I. Commissioning Process: The commissioning process is a quality process which is intended to 
monitor the construction process, including but not limited to, submittal conformance with the 
contract documents, construction installation and associated testing and system startup, prove-out 
and seasonal performance monitoring. 

1.4 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a design 
professional are specifically required of Contractor by the Contract Documents, provide products 
and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 
a written request for additional information to Project Officer. 

1.5 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or 
requirements are specified and the standards or requirements establish different or conflicting 
requirements for minimum quantities or quality levels, comply with the most stringent 
requirement. Refer conflicting requirements that are different, but apparently equal, to Project 
Officer for direction before proceeding. 
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B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be 
the minimum provided or performed. The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits. 
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements. Refer uncertainties to Project Officer for a decision 
before proceeding. 

1.6 ACTION SUBMITTALS 

A. Delegated-Design Services Submittal: In addition to Shop Drawings, Product Data, and other 
required submittals, submit a statement signed and sealed by the responsible design professional, 
for each product and system specifically assigned to Contractor to be designed or certified by a 
design professional, indicating that the products and systems are in compliance with performance 
and design criteria indicated. Include list of codes, loads, and other factors used in performing 
these services. 

1.7 INFORMATIONAL SUBMITTALS 

A. Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and 
responsibilities. 

B. Qualification Data: For Contractor's quality-control personnel. 

C. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience. Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority. 

D. Schedule of Tests and Inspections: Prepare in tabular form and include the following: 

1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
7. Time schedule or time span for tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 

E. Reports: Prepare and submit certified written reports and documents as specified. 

1.8 CONTRACTOR'S QUALITY-CONTROL PLAN 

A. Quality-Control Plan, General: Submit quality-control plan within 10 days of Contract Award, 
and not less than five days prior to preconstruction conference. Submit in format acceptable to 
Project Officer. Identify personnel, procedures, controls, instructions, tests, records, and forms to 
be used to carry out Contractor's quality-assurance and quality-control responsibilities. 
Coordinate with Contractor's Construction Schedule. 
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B. Quality-Control Personnel Qualifications: Engage qualified personnel trained and experienced in 
managing and executing quality-assurance and quality-control procedures similar in nature and 
extent to those required for Project. 

1. Project quality-control manager shall not have other Project responsibilities. 

C. Submittal Procedure: Describe procedures for ensuring compliance with requirements through 
review and management of submittal process. Indicate qualifications of personnel responsible for 
submittal review. 

D. Testing and Inspection: In quality-control plan, include a comprehensive schedule of Work 
requiring testing or inspection, including the following: 

1. Contractor-performed tests and inspections including Subcontractor-performed tests and 
inspections. Include required tests and inspections and Contractor-elected tests and 
inspections. Distinguish source quality-control tests and inspections from field quality-
control tests and inspections. 

2. Special inspections required by authorities having jurisdiction and indicated on the 
Statement of Special Inspections. 

3. County-performed tests and inspections indicated in the Contract Documents. 

E. Continuous Inspection of Workmanship: Describe process for continuous inspection during 
construction to identify and correct deficiencies in workmanship in addition to testing and 
inspection specified. Indicate types of corrective actions to be required to bring work into 
compliance with standards of workmanship established by Contract requirements and approved 
mockups. 

F. Monitoring and Documentation: Maintain testing and inspection reports including log of 
approved and rejected results. Include work Project Officer has indicated as nonconforming or 
defective. Indicate corrective actions taken to bring nonconforming work into compliance with 
requirements. Comply with requirements of authorities having jurisdiction. 

1.9 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 
Sections. Include the following: 

1. Date of issue. 
2. Project title and number. 
3. Name, address, telephone number, and email address of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and testing and 

inspection. 
11. Comments or professional opinion on whether tested or inspected Work complies with the 

Contract Document requirements. 
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12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspection. 

1.10 QUALITY ASSURANCE 

A. General: Qualifications paragraphs in this article establish the minimum qualification levels 
required; individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as well 
as sufficient production capacity to produce required units. As applicable, procure products from 
manufacturers able to meet qualification requirements, warranty requirements, and technical or 
factory-authorized service representative requirements. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for 
this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or 
assembling work similar in material, design, and extent to that indicated for this Project, whose 
work has resulted in construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice 
in jurisdiction where Project is located and who is experienced in providing engineering services 
of the kind indicated. Engineering services are defined as those performed for installations of the 
system, assembly, or product that are similar in material, design, and extent to those indicated for 
this Project. 

F. Specialists: Certain Specification Sections require that specific construction activities shall be 
performed by entities who are recognized experts in those operations. Specialists shall satisfy 
qualification requirements indicated and shall be engaged for the activities indicated. 

1. Requirements of authorities having jurisdiction shall supersede requirements for 
specialists. 

G. Testing Agency Qualifications: An Nationally Recognized Testing Laboratories (NRTL), an 
National Voluntary Laboratory Accreditation Program (NVLAP), or an independent agency with 
the experience and capability to conduct testing and inspection indicated, as documented 
according to ASTM E 329; and with additional qualifications specified in individual Sections; 
and, where required by authorities having jurisdiction, that is acceptable to authorities. 

H. Mockups: Before installing portions of the Work requiring mockups, build mockups for each 
form of construction and finish required to comply with the following requirements, using 
materials indicated for the completed Work: 

1. Build mockups of size indicated. 
2. Build mockups in location indicated or, if not indicated, as directed by Project Officer. 
3. Notify Project Officer seven days in advance of dates and times when mockups will be 

constructed. 
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4. Employ supervisory personnel who will oversee mockup construction. Employ workers 
that will be employed to perform same tasks during the construction at Project. 

5. Demonstrate the proposed range of aesthetic effects and workmanship. 
6. Obtain Project Officer's approval of mockups before starting corresponding work, 

fabrication, or construction. 

a. Allow seven days for initial review and each re-review of each mockup. 

7. Maintain mockups during construction in an undisturbed condition as a standard for 
judging the completed Work. 

8. Demolish and remove mockups when directed unless otherwise indicated. 

1.11 QUALITY CONTROL 

A. Contractor Responsibilities: Tests and inspections not explicitly assigned to the County are 
Contractor's responsibility. Perform additional quality-control activities, whether specified or not, 
to verify and document that the Work complies with requirements. 

1. Unless otherwise indicated, provide quality-control services specified and those required 
by authorities having jurisdiction. Perform quality-control services required of Contractor 
by authorities having jurisdiction, whether specified or not. 

2. Engage a qualified testing agency to perform quality-control services. 

a. Contractor shall not employ same entity engaged by County, unless agreed to in 
writing by Project Officer. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires testing 
or inspection will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service. 

5. Testing and inspection requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 
when they so direct. 

B. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents. 

C. Testing Agency Responsibilities: Cooperate with Project Officer and Contractor in performance 
of duties. Provide qualified personnel to perform required tests and inspections. 

1. Notify Project Officer and Contractor promptly of irregularities or deficiencies observed 
in the Work during performance of its services. 

2. Determine the locations from which test samples will be taken and in which in-situ tests 
are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 
inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-
control service through Contractor. 
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5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 
or accept any portion of the Work. 

6. Do not perform duties of Contractor. 

D. Associated Contractor Services: Cooperate with agencies and representatives performing required 
tests, inspections, and similar quality-control services, and provide reasonable auxiliary services 
as requested. Notify agency sufficiently in advance of operations to permit assignment of 
personnel. Provide the following: 

1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and 

inspection. Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 
7. Security and protection for samples and for testing and inspection equipment at Project 

site. 

E. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and 
quality-control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspection. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

F. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-
control services required by the Contract Documents as a component of Contractor's quality-
control plan. Coordinate and submit concurrently with Contractor's Construction Schedule. 
Update as the Work progresses. 

1. Distribution: Distribute schedule to Project Officer, testing agencies, and each party 
involved in performance of portions of the Work where tests and inspections are required. 

1.12 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Engage a qualified testing agency to conduct special tests and 
inspections required by Project Officer or by authorities having jurisdiction.  

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures 
and reviewing the completeness and adequacy of those procedures to perform the Work. 

2. Notifying Project Officer promptly of irregularities and deficiencies observed in the Work 
during performance of its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-control 
service to Project Officer and to authorities having jurisdiction. 

4. Submitting a final report of special tests and inspections at Substantial Completion, which 
includes a list of unresolved deficiencies. 

5. Interpreting tests and inspections and stating in each report whether tested and inspected 
work complies with or deviates from the Contract Documents. 

6. Retesting and reinspection of corrected work. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION  

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 
inspection log for Project Officer’s reference during normal working hours. 

1. Submit log at Project closeout as part of Project Record Documents. 

3.2 REPAIR AND PROTECTION 

A. General: On completion of testing, inspection, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes. Restore patched areas 
and extend restoration into adjoining areas with durable seams that are as invisible as 
possible.  

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

PART 4 - MEASUREMENT AND PAYMENT  

4.1 Testing 

A. Unless otherwise specified, testing of materials, supplies, equipment, and work to comply with 
the Contract requirements shall be considered incidental to the work, and the Contractor shall not 
be entitled to further payment.  The Project Officer may direct additional testing in excess of the 
Contract requirements at the County’s expense, unless such testing reveals non-compliant work, 
in which case the Contractor shall bear the cost of the testing. 

END OF SECTION 01400 
 

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



SECTION 01500 EROSION AND SEDIMENT CONTROL AND POLLUTION PREVENTION  

 SEPTEMBER 2020 
Arlington County Construction Standards and Specifications 

SECTION 01500 - 1 

SECTION 01500 - EROSION AND SEDIMENT CONTROL AND POLLUTION 
PREVENTION 

PART 1 - GENERAL  

1.1 Description of Work 

A. This work shall consist of implementation of erosion and sediment control and pollution 
prevention measures throughout the duration of the work to prevent unauthorized non-
stormwater discharges or pollution releases to the storm drain system or surface waters.   

B. Where work is governed by an approved Stormwater Pollution Prevention Plan (SWPPP), the 
Erosion and Sediment Control and Pollution Prevention components of the SWPPP shall apply. 

C. Erosion and sediment control measures shall include, but are not limited to, the use of berms, 
dikes, dams, sediment basins, fiber mats, silt fences, straw bales, washed gravel or crushed 
stone, mulch, grasses, slope drains, temporary seeding, and other methods. Erosion and 
sediment control measures shall be applied to erodible material exposed by any activity 
associated with the construction, and consistent with federal, state and local regulations. 

D. All non-stormwater discharges to the County’s storm drain system, which includes the curb and 
gutter as well as the underground pipe network, or any open watercourse must comply with the 
conditions of the County’s Virginia Stormwater Management Program, Municipal Separate 
Storm Sewer System (MS4) Permit.  Examples of unauthorized non-stormwater discharges 
include but are not limited to, wash water, slurry runoff from saw cutting, discharges associated 
with vehicle, equipment, and/or material washing, concrete wash water, process water, waste 
water, leaks from portable lavatories, equipment, vehicles and/or waste receptacles.  Only clear, 
uncontaminated stormwater discharges and/or permitted non-stormwater discharges (as 
specified in a Virginia Pollutant Discharge Elimination System (VPDES permit)) are allowed to 
be discharged to the storm drain system or surface waters. Contaminants, including but not 
limited to, volatile organic compounds, petroleum products, metals, PCBs, pesticides, and 
herbicides, shall not be discharged to the County’s storm drain system. 

1.1 Related Work Specified Elsewhere 

A. Section 02100- Clearing and Grubbing  

B. Section 02200- Earthwork 

C. Section 311300- Tree Protection and Root Pruning 

1.2 Applicable Standards and Specifications 

A. Erosion and Sediment Control (Chapter 57 of the Arlington County Code) 
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B. Utilities (Chapter 26 of the Arlington County Code) 

C. Stormwater Management (Chapter 60 of the Arlington County Code) 

D. Chesapeake Bay Preservation Ordinance (Chapter 61 of the Arlington County Code) 

E. Trees and Shrubs (Chapter 67 of the Arlington County Code) 

F. Virginia State Water Control Board Regulations 

G. Virginia Erosion and Sediment Control Handbook 

H. Arlington County Stormwater Management Ordinance Guidance Manual 

I. Arlington County Pre-Storm Checklist 

J. Arlington County Tree Protection and Planting Standards 

1.3 Submittals 

Prior to the start of any work that does not require a Land Disturbing Activity (LDA) and SWPPP, the 
Contractor shall prepare and submit a plan for implementing erosion and sediment control and pollution 
prevention measures. The plan shall include, but is not limited to, the operations of clearing and grubbing, 
stripping of topsoil, grading, stabilizing cleared areas, dewatering, spill prevention and cleanup, and the 
construction of structures at watercourses.    

Any activity that disturbs greater than or equal to 2500 square feet requires a Stormwater Pollution 
Prevention Plan per the requirements of Arlington County Code Chapter 60. This plan contains the 
following elements: 

• Erosion and Sediment (E&S) Control Plan 

• Pollution Prevention Plan (P2 Plan) 

• Stormwater Management Plan (SWMP) 

• Virginia Stormwater Management Program (VSMP) Requirements where applicable 

Construction work shall not commence until the schedule of work and the methods of operations have 
been reviewed and approved by the Engineer / Project Officer. 

Erosion and sediment controls shall be coordinated with the construction of permanent stormwater 
management facilities, drainage facilities and other contract work to the extent practicable to assure 
economical, effective, and continuous erosion and sediment control, and to prevent any damage, 
clogging, or other negative impacts upon the work or other property.  

Where work is governed by an approved SWPPP, the Contractor shall be responsible for all SWPPP 
self-inspection and documentation requirements, which includes but is not limited to the following: 
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• A SWPPP box is installed and maintained at project site. 

 • Permit(s) and applicable documentation are posted near the SWPPP box. 

• All sections of the SWPPP are kept complete and up to date throughout the duration of the 
project. (For example, notation of when erosion and sediment controls (ESC) are installed and 
information about the types of pollution prevention measures used.) 

• Any modifications to controls are documented in the SWPPP, which includes the ESC plan. 

• Self-inspections are conducted every four business days or as required. 

• Completed and signed inspection reports are kept at the project site. 

• Items identified during inspections requiring correction action are properly documented and 
addressed. 

• The ESC Pre-storm checklist provided in the plan / SWPPP is used and followed accordingly. 

1.4 Permits 

The Contractor is responsible for complying with all applicable State, Federal, and Local permits which 
are required for construction, including, but not limited to: 

• Virginia Water Protection Permits issued by the Virginia DEQ  

• General Nationwide Permits issued by the US Army Corps of Engineers  

• Land Disturbing Activity (LDA) permits (Virginia Stormwater Management Program 
(VSMP) authority permits) issued by Arlington County  

• General Virginia Pollutant Discharge Elimination System (VPDES) Permit for Discharges of 
Stormwater from Construction Activity issued by Virginia DEQ. 

• A separate VPDES permit, issued by DEQ may be required for certain non-stormwater 
discharges such as contaminated groundwater. 

Unless otherwise specified as the responsibility of the Contractor in the ITB or contract documents, the County 
shall obtain all applicable permits prior to awarding the contract. Permits shall then be transferred to the 
Contractor. When applicable, the Contractor shall be responsible for submitting a Notice of Termination for any 
General VPDES permit issued by the DEQ once project completion is approved all supporting documents are 
received by the County. 
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PART 2 - PRODUCTS  

Materials shall be at the Contractor’s option with the approval of the Engineer/Project Officer in 
accordance with Arlington County Code, Erosion and Sediment Control Ordinance (Chapter 57). 

PART 3 - EXECUTION 

3.1 Installation and Maintenance of Erosion and Sediment Controls 

Where work is governed by an approved SWPPP, the contractor shall follow the plan and Erosion and 
Sediment Control Pre-Storm Checklist, which includes but is not limited to the conditions below.  Where 
the work is not governed by an approved SWPPP, the contractor shall meet the conditions below as well 
as those specified in the Erosion and Sediment Control Pre-Storm Checklist. 

A. The Contractor, prior to starting work, shall install controls to prevent pollutants, waste 
materials, sediment, or non-stormwater discharges from entering the storm drain system.  The 
Contractor shall implement and maintain controls as specified in the Virginia Erosion and 
Sediment Control Handbook and/or approved Stormwater Pollution Prevention Plan. Controls, 
practices, and/or devices must be monitored and maintained at all times to ensure proper 
operation condition.  Controls shall not create any flooding or safety hazards. 

B. No grading operations shall be allowed until erosion and sediment controls have been installed 
in accordance with the approved plan conforming to the requirements of Virginia Erosion and 
Sediment Control regulations and Arlington County Erosion and Sediment Control Ordinance. 

C. The Contractor shall keep stockpiled materials covered and perimeter controls shall be 
employed to minimize exposure to wind, precipitation, and runoff. 

D. The Contractor shall implement and maintain dewatering methods as specified in Arlington 
County Construction Standards and Specifications, VA Erosion and Sediment Control 
Handbook,  and/or approved Stormwater Pollution Prevention Plan.  Controls, practices, and/or 
devices used for dewatering operations must be monitored and maintained at all times to ensure 
proper operation.  

E. The Contractor shall conduct dewatering operations in a manner to prevent sediment or other 
pollutants from discharging to the County’s storm drain system or any surface water.  
Dewatering operations shall not create any erosion or flooding.  Dewatering discharges that 
contain chemicals, hydrocarbons, or sewage shall not be discharged to the storm drain system.  
Any discharge from dewatering operations shall be properly filtered prior to being discharged. 
A dewatering plan with sufficient detail to ensure the proposed dewatering shall comply with 
applicable regulations must be included as part of the erosion and sediment control plan. 

F. The Contractor is responsible for the installation and maintenance of any additional erosion and 
sediment control (ESC) measures necessary to prevent erosion and sedimentation as determined 
by the County, including but not limited to the actions listed in the County’s Erosion and 
Sediment Control Pre-Storm Checklist (perimeter controls, slope stabilization, and covering 
stockpiles). Erosion and sediment controls shall be modified as needed to ensure clear water is 
discharged from the site.  The County reserves the right to order the implementation of other 
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erosion and sediment controls not specifically described herein to correct an erosion or pollution 
discharge condition. 

G. Control measures shall be properly maintained in accordance with state and local regulations. 
Immediately after every rainstorm, all control measures shall be inspected, and any deficiencies 
corrected by the Contractor. 

H. Erosion and sediment controls shall be removed when the area has been stabilized and approval 
has been granted by the construction inspector. 

I. No further work shall be allowed until erosion and sediment controls for the applicable phase 
have been installed in accordance with the approved plan conforming to the requirements of 
Virginia Erosion and Sediment Control regulations and Arlington County Erosion and Sediment 
Control Ordinance. 

J. No erosion control measures shall be installed that would inhibit the overland relief path of 
storm water flow. The contractor shall be responsible during the length of the project that an 
adequate overland relief flow path is maintained.  

3.2 Pollution Prevention Measures 

Where work is governed by an approved SWPPP, the contractor shall follow the plan, which includes but 
is not limited to the conditions below.  Where the work is not governed by an approved SWPPP, the 
contractor shall meet the conditions below. 

A. The Contractor shall employ good housekeeping at work sites at all times. The Contractor shall 
collect, remove and legally dispose of all refuse, trash, litter, waste materials, and/or debris 
generated at the work site as frequently as necessary to prevent pollution releases from the site. 
Liquid waste must be properly contained prior to being placed into a waste receptacle to prevent 
leaking. The County, in its sole discretion, may require the Contractor to provide disposal 
tickets or other information sufficiently demonstrating legal disposal. 

B. The Contractor shall contain, capture, collect and legally dispose of any unauthorized non-
stormwater discharge(s), including but not limited to, saw cut slurry from saw cutting 
operations, concrete / asphalt wash water, waste water, and / or wash water from equipment, 
material, and/or vehicle washing.   

C. A vacuum system shall be used to collect liquid waste / slurry generated from saw cutting 
operations to prevent a discharge to a storm drain or surface water.  Collected slurry must be 
disposed of at an approved waste receiving facility (e.g. landfill, soil safe, waste water treatment 
plant, commercial dump pad).   

D. Methods used for capturing / collecting unauthorized non-stormwater discharges must be on site 
and operational prior to starting any work that shall generate a non-stormwater discharge.   

E. The Contractor shall have designated wash out areas or containers for materials, including but 
not limited to concrete, asphalt, paint, grout, mortar, stucco, form release oil, curing 
compounds, and /or sealers.   
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F. Construction materials shall be properly stored and secured to ensure no pollutants are released 
into the environment.    

G. The Contractor shall ensure waste receptacles and portable lavatories are not damaged and/or 
leaking.  

H. The Contractor shall ensure spill clean-up materials (including but not limited to absorbent 
materials, spill pads, rags, booms, bags for waste disposal) and tools (including but not limited 
to shovels, brooms, containers, vacuums) are kept on the work site and accessible at all times.  
Spills and leaks shall be cleaned up as soon as discovered and wastes properly disposed of at an 
approved waste receiving facility. Spills shall not be washed into a street, storm drain, or 
surface waters. 

I. The Contractor shall ensure that the County’s procedures for disposing of chlorinated water are 
followed (DES Construction Standards and Specifications, Section 02550 3.4 L Discharge of 
Chlorinated Water).   

J. The Contractor shall not dump or dispose of anything in a storm drain, street, or stream that is 
not authorized under the County’s VSMP MS4 permit or violates County Code Chapter 26-5 B 
and/or C. 

3.3 Extent of Grading Operations 

A. The Contractor shall limit the surface area of earth material exposed by grubbing, stripping of 
topsoil and excavation to that which is necessary to perform the next operation within a given 
area. 

B. Unless specifically authorized by the Project Officer, the grubbing of root mat and stumps shall 
be confined to the area over which excavation is to be actively conducted within 30 days 
following the grubbing operations. 

C. The stripping of topsoil shall be confined to the area over which excavation is to be actively 
prosecuted within 15 days following the stripping operations; and excavation and embankment 
construction shall be confined to the minimum area necessary to accommodate the Contractor’s 
equipment and work force engaged in the earth moving work. 

D. No disturbed area, including stockpiles, shall remain denuded longer than 7 days without 
temporary seeding or application of other stabilization practices approved by the Project 
Officer. 

3.4 Tree Protection 

A. Tree protection shall be in accordance with Arlington County’s Specifications Section 311300 
Tree Protection and Root Pruning.  

B. The Contractor shall protect all existing trees within a Tree Protection Zone. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 Payment for erosion and sediment control and pollution prevention for each site shall be made 
as partial payments. The first installment of 50 per cent of the total cost for erosion and 
sediment control and pollution prevention shall be made on the first progress estimate following 
full installation of erosion and sediment control and pollution prevention measures. The 
remaining 50% of the cost shall be paid on each subsequent estimate based on the percent of 
work completed at the site all the way through Final Acceptance of work. The Project Officer 
shall have the authority to decide on the appropriate payment for each subsequent estimate.  

4.2 No additional payment will be made for temporary erosion control required to correct 
conditions created due to the Contractor’s negligence, carelessness or failure to install 
permanent controls in accordance with the approved plan, or methods or sequence of such work.  

4.3 No additional payment will be made for limiting the area of construction operations as directed 
by the Project Officer. The cost of shaping the top of earthwork, constructing temporary earth 
berms, slope drains, straw bales, etc., considered being a subsidiary obligation to the Contract 
and therefore, there will be no payment made for this work.  

4.4 In the event the Contractor repeatedly fails to satisfactorily control erosion and siltation, the 
Owner reserves the right to employ outside assistance or to use its own forces to provide the 
corrective measures indicated; the cost of such work, plus engineering costs, will be deducted 
from monies due to the Contractor for other Work. 

END OF SECTION 01500 
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SECTION 01550 - MOBILIZATION 

PART 1 - GENERAL  

1.1 This work shall consist of performing preparatory preliminary operations, including moving 
personnel and equipment to the project site; paying bonds and insurance premiums; and 
establishing other facilities necessary to allow work to begin on a substantial phase of the Work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

PART 4 - MEASUREMENT AND PAYMENT  

4.1 Payment for mobilization shall be based on the bid form.  This price shall also include 
demobilization.  

4.2 Payment for mobilization will be made in two equal installments. The first installment of 50% of 
the unit total cost price for mobilization will be made on the first progress estimate following 
partial mobilization and initiation of construction work. The second installment will be made on 
the next progress estimate following completion of substantial mobilization.  

4.3 If, due only to conditions created by the County or by unforeseen utility conflicts no work can be 
performed and the contractor is directed by the county Project Officer to cease work on an 
assigned project then the county will issue a ‘Cease-Work Order’. Under these conditions the 
contractor shall be entitled to request (in writing) a re-mobilization fee upon resuming work on 
the project.  

A. Payment for re-mobilization will be a multiplier of only the work not yet completed to be added 
to the cost of only the remaining work. The contractor shall not be entitled to any re-mobilization 
fees that are the result of the contractor’s work schedule or resource allocation, weather delays, 
or other factors not controlled by the county. 

B. Cost of re-mobilization shall be per the bid form for the remaining task order value at the time of 
remobilization. There will be no escalation for re-mobilization percentage multiplier for the for 
the initial contract term and the extensions thereafter. 

 

END OF SECTION 01550 
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SECTION 01720 - PROJECT AS-BUILT DRAWINGS 

PART 1 - GENERAL  

1.1 Purpose of this Section 

A. This section outlines the requirements for keeping As-Built Drawings during execution of the 
project work and for providing the final As-Built Drawings at completion of the project work as 
well as the requirements for other project documentation in accordance with the General 
Conditions and in accordance with these specifications. 

1.2 Related Work Specified Elsewhere 

A. Section 02500 – Gravity Sewers 

B. Section 02505 – Storm Sewers  

C. Section 02510 - Sanitary Sewers   

D. Section 02515 – Televised Inspection of Sewers 

E. Section 02540 – Bioretention Facilities 

F. Section 02550 – Water Mains and Appurtenances 

G. Section 02580 – Electrical Underground Ducts 

H. Section 02581 - Communication Underground Ducts 

I. Arlington County Lighting Specification  

1.3 As-Built Drawings  

A. As-Built Drawings depict the as-constructed conditions of a project. As-Built Drawings reflect 
all changes made in the Contract Documents during the construction process, and show the exact 
dimension, geometry, and location of all elements of the Work completed under the contract. 

B. The Contractor shall maintain one complete set of drawings specifically for the purpose of 
recording changes during the construction of the project.  During the course of construction, this 
set of Drawings shall be updated daily by the end of each working day. 

C.  As-Built Drawings shall be neat, accurate and complete. The As-Built Drawings shall be 
available for periodic inspection by the Project Officer. 

D. As-Built Drawings shall include the following, as a minimum: 
1. All sheets in the set of Drawing set, regardless of whether they contain as-built corrections 

or not, shall be made part of the As-Built Drawings. 
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2. Details not shown on original Contract Drawings that were amended elsewhere in the 
Contract Documents.   

3. Surveyed locations (horizontal and vertical) of all utilities uncovered during the course of 
the work. 

4. Notation / red line mark up of any changes from the proposed design in grade and location 
of proposed facilities, utilities, and appurtenances.  

5. Any changes, additions or deletions made by Change order or Addenda. 
6. Surveyed final coordinates of all structures built or modified under this Contract. 
7. Additional As-Built Drawing requirements as specified in the Related Work Sections. 

E. At the time of Substantial Completion, As-Built Drawings must be accompanied by a certification 
from an Engineer or Surveyor licensed in the Commonwealth of Virginia.  

F. A Licensed Engineer or Surveyor, under direction of the Contractor, shall certify the final As-
Built drawings as accurate and complete. The Certification shall be in the form of a signed and 
sealed letter from a licensed Engineer or Surveyor listing and certifying that the completed 
improvements are built according to the Contract Documents.   

1.4 Additional Project Documentation 

A. The Contractor shall provide any additional documentation, as required by the Contract 
Documents, to the satisfaction of the Project Officer.   

1.5 Submission Requirements 

A. A copy of the red line As-Built drawings showing work completed shall be submitted monthly to 
the County prior to the issuance of each monthly progress payment. 

B. For storm and sanitary sewer installations the contractor shall provide As-Built Drawings that are 
in accordance with Section 02500 of these specifications. 

C. For water facility installations the contractor shall provide As-Built Drawings that are in 
accordance with Section 02550 of these specifications. 

D. For Bioretention Facilities installations the contractor shall provide As-Built Drawings and 
documentation in accordance with Section 02540 of these specifications 

E. For electrical underground ducts and facilities the contractor shall provide As-Built Drawings that 
are in accordance with Section 02580 of these specifications. 

F. For communication underground ducts and facilities the contractor shall provide As-Built 
Drawings that are in accordance with Section 02581 of these specifications. 

G. For streetlight and their facilities the contractor shall provide As-Built Drawings that are in 
accordance with  Arlington County Lighting Specification.  

H. The Contractor shall submit the final As-Built Drawings (in digital, .PDF and .DWG, formats and 
2 full size hardcopy sets) to the Project Officer upon substantial completion of the Project.   
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Project As-Built Drawings are considered a subsidiary obligation of the contract, and therefore 
no payment shall be made for this work. Final payment will not be released until the project 
closeout is complete, including the County’s receipt and approval of the certified As-Built 
Drawings. 

 
END OF SECTION 01720 
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SECTION 02100 - CLEARING AND GRUBBING 

PART 1 - GENERAL  

1.1 Description of Work   

A. Provide all labor, material and equipment to perform all clearing and grubbing as called for on 
the approved plans and as specified herein, or as necessary to prosecute the Work. 

1.2 Related Work Specified Elsewhere  

A. 01500 –Erosion and Sediment Control and Pollution Prevention 

B. 02200- Earthwork 

C. 311300- Tree Protection and Root Pruning 

1.3 Applicable Standards and Specifications  

A. Underground Utility Protection Ordinance (Chapter 55 of the Arlington County Code)  

B. Erosion and Sediment Control Ordinance (Chapter 57 of the Arlington County Code)   

C. Trash, Recycling, and Care of Premises (Chapter 10 of the Arlington County Code)   

D. American Association of Nurserymen (A.A.N.)  

E. International Society of Arboriculture (I.S.A.) National Arborist Association (N.A.N.) 

1.4 Protection of Vegetation   

A. Protect existing trees and shrubs outside the limits of clearing and grubbing and existing trees 
designated to be saved inside the limits of clearing and grubbing by methods approved by the 
Urban Forester (DPR) and outlined in Specification 311300 Tree Protection and Root Pruning. 

1.5 Protection of Property  

A. Protect property pipes, stones and monuments from damage. The Contractor shall be responsible 
for replacing disturbed markers by a registered surveyor at no expense to the County as approved 
by the Project Officer. 

B. Protect street, roads, historical objects, adjacent property, vegetation and other works to remain 
throughout the contract.  
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C. The location of existing utilities has been indicated on the drawings based on the best information 
available. The completeness or accuracy of the information is not guaranteed. Contractor shall 
notify “Miss Utility” in accordance with the provisions stipulated in the Underground Utility 
Protection Ordinance (Chapter 55), of the Arlington County Code. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION  

3.1 Clearing 

A. The area of clearing (limits of disturbance) shall be maintained within the limits shown 
on the approved plans. The Contractor shall ensure the specifications in the County’s Tree 
Protection and Planting Standards are followed throughout the duration of the work. 
Clearing shall include removal of trees as designated on the construction drawings. Trees 
and other vegetation that shall not be removed shall be properly protected to avoid 
damage and limit adverse impacts. Contractor shall refer to Specification 311300, ‘Tree 
Protection and Root Pruning”.  

3.2 Grubbing 

A. The area of grubbing shall be maintained within the limits of disturbance shown on the approved 
plans. Remove stumps and matted roots to a depth of 24 inches below existing ground surface. 
Refill excavations made by removal of stumps or roots as specified for backfill in Section 02200. 

3.3 Trimming of Tree Branches and Roots   

A. Trees may be trimmed to remove branches or roots which interfere with construction when so 
approved by the Project Officer and as authorized by the County Urban Forester. Contractor shall 
refer to Specification 311300, “Tree Protection and Root Pruning”.  

3.4 Salvage   

A. Unless otherwise indicated on the plans, remove only those trees which directly interfere with the 
construction of the project. Trees designated by the Project Officer to be salvaged shall be either 
mechanically dug with a tree spade or hand dug, balled and burlapped with root ball sizes as 
specified by the American Association of Nurserymen.  

B. Material, which is to be salvaged, as a result of clearing operations, shall include live plants 
suitable for replanting. Shrubbery is to be transplanted as trees using A.A.N. Standards. If 
required, temporarily replant the shrub and at the completion of construction replace according 
to A.A.N. Standards.  

C. Place any desirable topsoil in well-drained stockpiles, not to exceed 7 feet in height, and protect 
per Section 01500. 
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3.5 Disposal  

A. Dispose of trees and shrubs in accordance with the Trash, Recycling, and Care of Premises 
Ordinance of the Arlington County Code. When approved by the Project Officer, material may 
be dumped within the Contract area where directed. Trees can be retained as snags as approved 
by the Project Officer and authorized by the County Urban Forester. 

B. Do not burn materials on the site. The County Fire Marshal may consider granting a waiver from 
open burning restrictions in cases where the State Air Pollution Control Board has granted a 
waiver to the Contractor or permit holder. The responsibility for obtaining all waivers shall be the 
Contractor’s or permit holders.  

C. Remove material from the site as it accumulates. Do not allow waste material to accumulate for 
more than 48 hours.  

PART 4 - MEASUREMENT AND PAYMENT  

4.1 No separate measurement of quantities shall be made for this work. Clearing and grubbing is 
considered a subsidiary obligation of the contract and, therefore, no separate payment shall be 
made for this work.  

4.2 The removal of any designated tree smaller than 6” DBH shall be consider clearing and incidental 
to the WORK. Therefore, no separate payment shall be made for the removal of any tree smaller 
than 6” DBH. 

END OF SECTION 02100 
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SECTION 02200 - EARTHWORK 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all labor, material and equipment to perform all excavation, transportation, handling, 
disposal, placement, shaping, compaction, and other tasks pertaining to earthwork for the 
structures, pipelines, roadways, and other work as called for on the approved plans and as 
specified herein.  

1.2 Related Work Specified Elsewhere  

A. Section 01400 – Quality Requirements 

B. Section 01500 – Temporary Erosion & Sediment Control  

C. Section 02100 - Clearing and Grubbing   

D. Section 02202 - Rock Excavation   

E. Section 02400 - Protection of Excavation  

F. Section 02650 - Restoration of Roadway  

G. Section 03100 – Concrete Formwork Reinforcement and Materials 

H. Section 329100- Planting Preparation  

1.3 Applicable Standards and Specifications  

A. American Association of State Highway and Transportation Officials (AASHTO)  

B. American Society for Testing and Materials (ASTM)  

C. Occupational Safety and Health Act, State & Federal (OSHA)   

D. Underground Utility Protection Ordinance (Chapter 55 of the Arlington County Code)  

E. Erosion and Sediment Control Ordinance (Chapter 57 of the Arlington County Code)  

F. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)  

G. Arlington County, VA Materials Specification Testing Reference 

H. Arlington County Planning & Field Guide for Erosion & Sediment Control 
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I. Arlington County Planning & Field Guide for Pollution Prevention (P2) 

1.4 Underground Utilities   

A. The location of existing utilities has been indicated on the drawings based on the best information 
available. The completeness or accuracy of the information is not guaranteed. Contractor shall 
notify “Miss Utility” in accordance with the provisions stipulated in the Underground Utility 
Protection Ordinance (Chapter 55), of the Arlington County Code.  

1.5 Overhead Utilities  

A. The Contractor shall identify and protect all existing overhead utility poles and facilities in the 
vicinity of the Work.  The Contractor shall be solely responsible for all necessary notification and 
coordination with the utility owner(s).  There shall be no payment made for necessary bracing, 
sheeting, shoring, or other work required to protect and maintain existing utility poles or overhead 
utilities.  

1.6 Existing Foundations  

A. When foundations are located such that excavation may endanger or interfere with an existing 
structure or utility, the Contractor shall take all measures necessary to protect the existing utilities 
or structures.  There shall be no payment made for these measures.  

1.7 Stability of Excavations   

A. The Contractor shall be solely responsible for the stability of excavations and for meeting all State 
and Federal OSHA requirements. Provide all protection of excavation, and/or other support 
required to retain the stability of excavations in compliance with the requirements of Section 
02400 of these specifications.  

1.8 Care and Restoration of Pavement and Property  

A. Excavation in any roadway, street, or paved surface shall conform to Section 02650 of these 
Specifications. 

B. Property inside the Limits of Disturbance shall be preserved, restored, or replaced per the Contract 
Documents .  

C. Pavement and other property outside of the defined Limits of Disturbance shall be preserved in 
the condition existent prior to construction.  Damage or other impacts upon pavement or property 
outside the Limits of Disturbance shall be restored immediately at the Contractor’s expense.  
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1.9 Construction Tolerance  

A. Compact, shape, slope, and dress to yield the grades and slopes indicated on the approved plans.  
All grades and slopes shall be precisely as shown in the approved plans. 

1.10 Saw Cutting  

A. When excavations are to be made in paved surfaces, the Contractor shall sawcut or use of a similar 
tool so as to provide a clean, uniform edge with a minimum of disturbance to remaining pavement.   

B. A vacuum system shall be used to collect liquid waste / slurry generated from saw cutting 
activities.  Collected slurry must be hauled off and disposed of at a proper waste receiving facility 
(e.g. landfill, soil safe, waste water treatment plant, commercial dump pad).   

PART 2 - PRODUCTS 

2.1 Backfill  

A. Material installed below the top three feet consisting of suitable fill material, available from 
regular excavation or borrow excavation, of a quality consistent with Contract requirements and 
conforming to Section 303 of the VDOT Road and Bridge Specifications. 

B. Class I backfill material for drainage structures shall be crusher run aggregate size No. 25 or 26, 
aggregate base material size 21A or 21B, or flowable fill conforming to VDOT Road and Bridge 
Specification Sections 205, 208 or 249 respectively.  

C. Select Material Type shall conform to VDOT Section 207 – Select Material. 

D. Backfill and Select Material, shall be approved in writing by the Project Officer in advance of 
delivery and placement.  All testing must be in compliance with the Arlington County, VA 
Materials Specification Testing Reference and Section 01400 of these Specifications. 

2.2 Inspection of Materials  

A. The Project Officer shall determine if soils meet the contract requirements based upon testing 
provided by the Contractor and any other relevant information. All testing must be in compliance 
with the Arlington County, VA Materials Specification Testing Reference and Section 01400 of 
these Specifications The Project Officer’s decision shall be final.    
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PART 3 - EXECUTION 

3.1 Location & Protection of Existing Structures & Utilities  

A. Locate all utility pipes, conduits and facilities well ahead of the excavation process. Plainly mark 
all such locations and comply with the Underground Utility Protection Ordinance (Chapter 55), 
of the Arlington County Code.  

B. Where the Contractor has identified or anticipates existing utilities, structures, or artifacts, 
excavate using hand tools or other labor-intensive activity as necessary to protect the facilities.  
No extra compensation or time shall be allowed for this activity  

C. In case of damage caused by the Work, notify the owner or appropriate agency or party and affect 
repair in a manner resulting in a condition at least equal to the condition prior to construction.  No 
extra compensation or time shall be allowed for repair of damages.  

3.2 Trench Excavation  

A. Carry out the excavation, dewatering, sheeting, and bracing in such manner as to eliminate any 
possibility of undermining or disturbing the foundations of any existing structure, utility, facility, 
or any work previously completed.  

B. Excavate pipe trenches to the necessary depth as shown on the drawings, holding the width below 
top of pipe as shown in the Standard Details.   

C. The Contractor shall comply with all OSHA and/or other applicable Federal, State and local 
regulations for excavation.  

D. Excavate trenches to provide a uniform and continuous bearing and support for the pipe and 
appurtenant structures on solid and undisturbed ground and at the specified grade at every point.   

E. Correct any part of the trench bottom excavated below the specified grade with approved 
materials and compact as required by drawings and specifications. Shape the bottom of all 
pipeline trenches to fit the lower part of the pipe exterior for a width of a least 60% of the pipe 
breadth. Shape the excavation and/or bedding for pipe bells, joints, and fittings.  Care shall be 
taken that stones and lumps shall not become nested.  

F. Should an unacceptable bedding for the proposed pipe or structure be encountered, notify the 
Project Officer. The Project Officer may direct additional excavation below the bottom of the 
proposed pipe or structure and may direct the contractor to provide an alternate bedding or 
foundation. Additional excavation due to the fault or negligence of the Contractor or performed 
without prior approval from the Project Officer shall beat the expense of the Contractor.   

G. No excavation shall remain open within the roadway or sidewalk without the approval of the 
County except when the excavation can be safely bridged with the use of steel plates or other 
materials acceptable to the County. When areas of excavation do remain open with the use of 
steel plates, warning signs shall be posted. 
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H. Steel plates may not be used within the VDOT Right-Of-Way from November 1st through April 
1st.  If steel plates are used during the allowable time period of April 2nd through October 31st, 
then their use shall comply with the most current VDOT Standards and Specifications. 

3.3 Protection of Excavation  

A. Provide sheeting, shoring, bracing, or other protection systems in accordance with Section 02400 
of these specifications.  

3.4 Storage, Handling, and Disposal of Excavated Materials  

A. Carefully remove loam and topsoil to be incorporated in the finished work and store separate from 
the other excavated material. Failure to isolate loam and topsoil from the other excavations shall 
require that said soils not be used as topsoil.   

B. Excavation shall include the disposal of material deemed unsuitable by the Project Officer for 
reuse in the Work. The Contractor shall stockpile, treat, and/or otherwise manipulate suitable 
materials which may be incorporated into the project at a later date or different location.  The 
Contractor is responsible for protecting any stockpiled material from contamination by unsuitable 
material and from degradation by any other means.  Failure by the Contractor to adequately handle 
and protect excavated material shall result in the Contractor being directed to use Select Material 
or other approved material at no expense to the County.  Unless otherwise specified, the 
Contractor shall be solely responsible for securing the necessary area for stockpiling, treating, 
protecting, and related activities.  

C. Do not mix pavement with other excavated material. Dispose of excavated pavement away from 
the work site immediately. All costs associated with removing, handling, transporting, disposing, 
etc. of existing pavement, curb and gutter, sidewalks, driveway aprons, etc. is considered to be 
incidental to excavation and no additional compensation shall be considered for such activities.  

D. The County shall take preference over others in claiming excavated material. The Contractor shall 
consult the Project Officer before disposing of such materials.  

3.5 Dewatering  

A. At all times during construction the Contractor shall keep all excavations dry and promptly 
remove all water entering trenches and other excavations until the structures, pipes, and 
appurtenances to be built therein have been completed and backfilled.  Dispose of all water 
pumped or drained from the work without impact to the Work, traffic, or injury to public or private 
property, and in compliance with all Local, State, and Federal regulations. 

B. The Contractor shall implement and maintain dewatering methods as specified in Arlington 
County Construction Standards and Specifications, VA Erosion and Sediment Control Handbook, 
Arlington County Planning & Field Guide to Erosion and Sediment Control, Arlington Planning 
& Field Guide for Pollution Prevention (P2) and/or approved Stormwater Pollution Prevention 
Plan.  Controls, practices, and/or devices used for dewatering operations must be monitored and 
maintained at all times to ensure proper operation condition. 
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C. The Contractor shall conduct dewatering operations in a manner to prevent sediment or other 
pollutants from discharging to the County’s storm drain system, which includes the curb and 
gutter, or any surface water.  Dewatering operations shall not create any erosion or flooding.  
Dewatering discharges that contain chemicals, hydrocarbons, or sewage shall not be discharged 
to the storm drain system.  A dewatering plan with sufficient detail to ensure the proposed 
dewatering shall comply with applicable regulations must be included as part of the erosion and 
sediment control plan. 

3.6 Backfilling – General  

A. If the Project Officer determines that sufficient approved material from excavation on the job-site 
is not available for backfill, the Contractor shall secure select material from areas outside the job-
site to complete the backfill.  All select material shall consist of approved material and shall be 
obtained from approved sources outside the project limits.  All backfill materials shall contain 
sufficient moisture  to meet the density and compaction defined in the testing section of this 
specification.  

B. Backfill materials shall be free of construction debris.   

C. Except in proposed landscape areas, or where otherwise specified, each layer of material shall be 
compacted to a dry density not less than 95 percent of the maximum determined by the Modified 
Proctor Compaction Test.  Upon completion of backfilling in any area under the contract, the 
Owner may make tests to determine the degree of compaction of the backfill material. If the 
results of test indicate densities less than specified, the Contractor shall, at his own expense, 
remedy the condition as directed.  

D. Backfill all excavations as rapidly as practicable after the completion of each section of the work. 
Complete all backfilling to the dimensions and levels shown on the drawings.  

E. The placement of material around structures shall be carried out symmetrically around the 
structure in horizontal lifts not to exceed six inches of loose material. The Contractor shall protect 
and be responsible for any damages to adjacent structures or utilities.  

F. Start backfilling around concrete structures only after the concrete has reached sufficient strength 
to withstand the pressure exerted by the material and compacting equipment and after carrying 
out and satisfactorily completing the tests specified in Section 03100 of these specifications,.  

G. At points which cannot be reached by mobile mechanical equipment, use suitable power-driven 
tampers to achieve the same degree of compaction.  

H. No material shall be placed or compacted when it is wet or frozen or when the sub grade or 
previously placed material is wet or frozen.  

3.7 Backfill for Pipelines  

A. The sub grade shall be properly shaped before any material is placed and compacted.  Care shall 
be taken that stones and lumps shall not become nested.  
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B. Place approved backfill material in six-inch layers to a point at least two feet above the top of 
pipe. Thoroughly compact each layer for the full trench width and under, around, and over the 
pipe, using hand-operated mechanical tampers exerting a pressure of not less than 250-foot 
pounds per square foot of tamping force. The contractor shall be responsible for pipe damage as 
a result of excessive tamping force.  

C. Remainder of trench, more than two feet above top of pipe , may be backfilled by machinery in 
one-foot layers, thoroughly compacted.  

3.8 Final Grading  

A. Final grading shall not permit ponding of water.  

3.9 Tests and Testing  

A. All testing must be in compliance with the Arlington County, VA Materials Specification Testing 
Reference and Section 01400 of these specifications. 

B. The optimum moisture content and the maximum density of each type of material approved as 
backfill and Select Material shall be determined by “Standard Test Methods for Moisture Density 
Relations of Soils and Oil- Aggregate Mixtures Using 5.5-lb. Rammer and 12-inch Drop (ASTM 
D698) or (AASHTO T-99)”.  

C. The field moisture content of materials being compacted shall be determined by “Laboratory 
Determination of Moisture Content of Soil,” (ASTM D2216). The field density of compacted 
material shall be determined by either “Standard Test Method for Density of Soil in Place by Sand 
Cone Method,” (ASTM D1556) or- “Standard Test Method for Density of Soil in Place by the 
Rubber Balloon Method,” (ASTM D2167).  

D. Perform field density and field moisture content tests on each lift of material to the satisfaction of 
the Project Officer in order to ensure that the contract requirements  are complied with.  

E. State when and where the tests are to be made so that the Project Officer may observe the testing. 
Submit certified reports verifying test results. The Project Officer may order more testing should 
he feel the above procedures to give inadequate information, or if he feels the results of such 
testing to be questionable. 

3.10 Maintenance of Backfilled Excavations  

A. The Contractor shall maintain the backfilled area in proper condition for a period of one year after 
final acceptance of the project. All defects shall be promptly corrected. If the Contractor fails to 
do so within a reasonable time after the receipt of written notice from the Project Officer, the 
County may correct any non-compliant condition at the Contractor’s expense.  

B. The Contractor shall be responsible for any injury or damage that may result from improper 
maintenance of trenches at any time before the end of the aforementioned guarantee period.  
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3.11 Fill or Embankments  

A. Fill or embankment above existing grade shall consist of the placing, shaping, and compaction of 
material as indicated in the Contract Documents and approved by the Project Officer.  

B. Concrete foundations, slabs, rocks, boulders, and similar material removed during excavation 
may be utilized in embankments when said material shall be located five feet or more below the 
proposed subgrade surface.  When such materials are used, they shall be fractured into pieces 
such that no dimension exceeds 18 inches in any dimension or plane.  The Contractor shall take 
care to ensure that no voids develop and shall be held responsible for any surface settlement 
resulting there from.  

C. The embankment material shall be uniformly compacted throughout in lifts of no more than 12 
inches, except in the case of rock, where lifts of up to 2 feet may be used.  Except as otherwise 
allowed in the paragraph above, the embankment material shall conform to the requirements of 
this specification.  Each layer shall be compacted at optimum moisture content and the 
embankment shall have the required maximum density of ninety five percent (95%) as compared 
to the density of the same material when tested in accordance with AASHTO T99.  

D. Do not place embankment upon frozen ground or areas covered with snow or ice or saturated 
soils.  

E. The area upon which embankments are to be placed shall be denuded of vegetation per Section 
02100.  

F. Rock, broken concrete, or other solid material shall not be placed in embankment areas where 
piling is to be placed or driven. 

G. Compact the ground upon which the embankment shall be constructed to a depth of 8 inches prior 
to placing any fill material.    

H. Embankments to be constructed over swampy areas may be deposited by end dumping the 
original course.  This course may exceed 8-inches” but shall be the minimum depth required to 
support the equipment and shall be determined by the Project Officer.  The use of compaction 
equipment shall not be required on the original course.  

3.12 Over-Excavation 

A. During construction if the need arises for additional excavation not included in the Contract 
Documents, the Contractor shall request in writing the need for additional excavation. The 
Contractor must request approval from the County Project Officer prior to performing the work. 

B. Failure by the Contractor to obtain written approval from the County Project Officer prior to 
performing any additional excavation will be performed at the Contractor’s expense and there 
will be no cost to the County. 
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3.13 Test Pits 

A. The contract unit price for test pits (with restoration included within the unit price) shall apply 
only in the following cases, upon approval of the County Project Officer: 
1. Utilities, which are not shown on the plans provided to the Contractor for construction 

under this contract, but are marked by the utility designator prior to construction. 
2. Utilities, where noted on the plan documents to be performed during construction, or 

directed by the Project Officer. 

B. Protecting existing utilities is the Contractor’s responsibility. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Excavation  

A. Excavation, including backfill, shall be considered incidental to other work.  Therefore, no 
separate payment shall be made for Excavation. 

B. If over-excavation is approved by the County Project Officer, payments will be at the stipulated 
price and will be based on actual site measurements taken by Arlington County personnel using 
the contract unit prices. 

4.2 Fill  

A. When explicitly included as a separate pay item on the Bid Form, Fill shall be measured by the 
cubic yard in place as illustrated on the approved plans, or as approved by the Project Officer, 
and shall include all materials, equipment, and labor to construct the fills or embankments as 
illustrated on the construction drawings. Payment shall include all clearing and grubbing, 
preparation, acquisition, transporting, storing, and handling of material, placement, shaping, 
compaction, and all other activities necessary to comply with these Specifications. 

4.3 Select Material  

A. When sufficient onsite (in place) material meets the Contract requirements for Select Material, 
and the Project Officer approves it for use, no payment will be made to the Contractor for Select 
Material. 

B. When sufficient onsite material is amended, and subsequently meets the Contract requirements 
for Select Material and is approved by the Project Officer, payment will be made in accordance 
with the method of measurement for the amending  material used to supplement the Select 
Material.  

C. When insufficient material is found onsite, as verified by the Project Officer, payment may be 
made for imported material with the written consent of the Project Officer. Payment shall include 
acquisition of materials, transport, preparation, handling, storage, ground preparation, excavation, 
placement, compaction, testing, and all other activities necessary to comply with the Contract 
requirements. 
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D. When imported material is specified and explicitly included as a separate pay item on the Bid 
Form, Select Material shall be measured in cubic yards in place. Payment shall include acquisition 
of materials, transport, preparation, handling, storage, ground preparation, excavation, placement, 
compaction, testing, and all other activities necessary to comply with the Contract requirements. 

4.4 Protection of Existing Utilities, Structures, and Property  

A. Protection of existing utilities (above and below ground), structures, and other property is 
considered a subsidiary obligation of the Work.  There shall be no compensation or other 
consideration for the protection, repair, replacement, or restoration of any such facilities.  In the 
event of unknown and unidentified underground utilities or other underground structures that 
must be protected to complete the Work, the Contractor shall immediately notify the Project 
Officer.  The Contractor shall identify appropriate methods to protect the unidentified facilities 
and shall obtain written approval from the Project Officer prior to undertaking any action.  

4.5 Saw Cutting 

A. The cost for saw cutting shall be incidental to other items in the Contract; therefore, there shall 
be no separate payment for saw cutting. 

4.6 Test Pits 

A. Unless otherwise authorized by the Project Officer, test pits shall be incidental to the work and 
no separate payment shall be made for that purpose. 

 
END OF SECTION 02200  
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SECTION 02202 - ROCK EXCAVATION 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all labor, materials, tools and equipment as required to excavate and dispose of rock as 
specified herein.   

1.2 Related Work Specified Elsewhere  

A. Section 02200 - Earthwork 

1.3 Applicable Standards and Specifications  

A. Underground Utility Protection Ordinance (Chapter 55 of the Arlington County Code)  

B. Fire Prevention Code (Chapter 8.1 of the Arlington County Code) 

C. Virginia Department of Transportation (VDOT) Road and Bridge Specifications 

1.4 Submittals  

A. The Contractor shall submit a blasting plan to the Project Officer for review and acceptance. The 
blasting plan shall detail the blasting techniques to be used during excavation operations requiring 
the use of explosives.  

B. The Contractor shall keep and submit to the Project Officer an accurate record of each blast.  The 
record shall show the general location of the blast, the depth and number of drill holes, the kind 
and quantity of explosive used, and other data required for a complete record.   

1.5 Definition:   

A. Rock excavation is defined as the excavation of all hard, compacted, or cemented materials that 
require blasting or the use of heavy ripping and excavating equipment larger than required for 
common excavation.  The excavation and removal of isolated boulders or rock fragments larger 
than 1 cubic yard encountered in materials otherwise conforming to the definition of common 
excavation shall be classified as rock excavation.  The presence of isolated boulders or rock 
fragments larger than 1 cubic yard is not in itself sufficient cause to change the classification of 
the surrounding material. 
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1.6 Permits and Regulations  

A. Obtain all permits required for the transportation, handling, storage and use of explosives and 
drilling equipment.  Blasting permits shall be obtained from the Arlington County Fire Marshal.   

B. Observe the Fire Prevention Code and the Underground Utility Protection Ordinance of Arlington 
County, the VDOT Road & Bridge Specifications, as well as state and federal laws and ordinances 
relating to explosives.   

C. Explosives shall be purchased, transported, stored, used and disposed of by a Virginia State 
Certified Blaster in possession of a current criminal history record check and a commercial 
driver’s license with hazardous material endorsement and a valid medical examiner’s certificate.   

PART 2 - PRODUCTS 

2.1 Explosives shall be commercial grade.  Explosives, equipment and appurtenant items are the 
Contractor's option.   

PART 3 - EXECUTION 

3.1 General  

A. Excavate rock to the lines and grades indicated on the construction standards.  Excavate to 6 
inches below pipe or precast structure bottom and to the bottom of poured-in-place concrete 
structures.   

3.2 Explosives  

A. When the use of explosives is necessary, exercise the utmost care not to endanger life or property. 
The Contractor shall be responsible for damage resulting from the use of explosives.  .   

B. The Contractor shall notify each property and utility owner having a building, structure, or other 
installation above or below ground in proximity to the site of the work of the intention to use 
explosives. Notice shall be given sufficiently in advance of the start of blasting operations to 
enable the owners to take steps to protect their property. 

C. To prevent damage to newly constructed concrete, the Contractor shall schedule blasting 
operations in the proximity of proposed concrete structures so that work will be completed prior 
to placement of concrete. 

3.3 Blasting  

A. Notify the Project Officer at least 48 hours in advance of blasting operations.   

B. Conduct all operations involving explosives using experienced personnel only.   
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C. Blast only with such quantities and strengths of explosives and in such manner as shall break the 
rock approximately to the intended lines and grades.   

D. Avoid excessive cracking of the rock upon or against which any structure shall be built. Prevent 
damage to existing pipes or other structures and property above or below ground.   

E. Cover areas to be blasted with mats, logs or other material to stop flying matter during explosions. 
Give sufficient warning to all persons in the vicinity of the work before a charge is exploded. 
Employ flagmen to stop or direct traffic as required.   

3.4 Excess Rock Excavation  

A. If rock is excavated beyond the limits of excavation indicated on the standard and is not authorized 
in writing by the Project Officer, the excess excavation, whether resulting from over breakage or 
other causes, shall be defined as excess rock excavation and backfilled, by and at the expense of 
the Contractor, as specified below:   
1. In pipe trenches, excess excavation below the elevation of the bottom of the pipe bedding, 

cradle or encasement shall be filled with material of the same type, placed and compacted 
in the same manner, as specified for the bedding, cradle, or encasement.   

B. In excavations for structures, excess rock excavation beneath foundations shall be filled with 
Class A3 concrete.  Other excess rock excavations shall be filled with select material as specified 
in Section 02200 with the approval of the Project Officer.  

C. In excavations for roadways, excess rock excavation shall be filled with material as specified for 
the sub grade.   

3.5 Shattered Rock  

A. If rock below normal depth is shattered due to drilling or blasting operations and such shattered 
rock is unfit for foundations, the shattered rock shall be removed, and the excavation shall be 
backfilled as described above in excess rock excavation.  All such removal and backfilling shall 
be classified as excess rock excavation and shall be at no additional expense to the County.   

PART 4 - MEASUREMENT AND PAYMENT 

4.1 The measurement for rock excavation for structures and pipelines shall be the vertical depth up 
to 6 inches below pipe and precast structures and to the bottom of cast-in place structures. The 
pay width for rock shall be as shown in Detail M3.0, Pipe and Bedding Detail for Trench 
Conditions.  The pay width and depth shall be fixed regardless of the actual dimensions of rock 
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excavation.  Payment shall be made for the cubic yards excavated and shall include the pipe or 
precast structure bedding due to over excavation.  

4.2 The measurement for rock excavation for roadways shall be to the bottom of the sub grade and to 
the lines and grades as shown on the approved plans.  Payment shall be made for the cubic yards 
excavated.  

4.3 Any additional testing required, including seismograph, other than that shown on approved plans 
shall be done at no cost to the County.   

 

END OF SECTION 02202 
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SECTION 02210 - RIPRAP 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all labor, material, equipment and incidentals to furnish and place the riprap as called 
for on the approved plans and as specified herein.   

1.2 Related Work Specified Elsewhere  

A. Section 02200 Earthwork 

B. Section 03100 - Concrete Formwork, Reinforcement and Materials  

C. Section 04100 - Mortar and Grout   

1.3 Applicable Specifications  

A. Virginia Department of Transportation, Road and Bridge Specifications (VDOT) 

1.4 Definitions 

A. Derrick Stone – Stone with special shape or size resulting from the method of production.1 

B. Mean High Water (MHW) - is a Tidal Datum representing the average of all the daily tidal high 
water heights observed over a period of several years. 

PART 2 - PRODUCTS 

2.1 General  

A. Stone for riprap and bedding shall be as specified in VDOT Section 204 and shall be sound, 
durable and free from seams, cracks and other structural defects or imperfections tending to 
destroy its resistance to weathering.   

 
1 Engineering and design. (1990). Dept. of the Army, U.S. Army Corps of Engineers 
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B. Riprap bedding shall be reasonably well graded crush stone within the following limits:  

Sieve Size  Total Percent Passing  

3-inch   100 

1-1/2-inch  75-95  

3/4-inch    50-85  

No. 4   25-55  

No. 16  10-25 

No. 50   2-10 

C. Grade A, B, or C sand may be used in mortared or grouted riprap 

2.2 Dry Riprap  

A. Dry riprap, Class I, shall meet VDOT Section 414.02(a).   

B. Dry riprap, Class II, shall meet VDOT Section 414.02(a).   

C. Dry riprap, Class III, shall meet VDOT Section 414.02(a).   

2.3 Mortared Riprap  

A. Stone for this purpose shall, as far as practicable, be selected as to size and shape in order to 
secure fairly large, flat-surfaced stone which shall produce a nearly true and even surface with a 
minimum of voids. Place the stone upon a slope not steeper than the natural angle of repose of 
the fill material.  Fifty percent of the mass shall be broad flat stones, 2 cubic feet or more in 
volume, laid with the flat surface uppermost and parallel to the slope.  

B. Mortar mix shall conform to the requirements of Section 04100.   

2.4 Grouted Riprap  

A. Grout for grouted riprap shall consist of one part of Portland cement and three parts of sand, 
thoroughly mixed with water to produce grout having a thick, creamy consistency.  The stones 
shall be of the same sizes and placed in the same manner as specified for dry riprap, Class 1.   

2.5 Stone Riprap  

A. Stone riprap for pier and abutment protection shall range in size up to derrick stone and shall be 
graded from coarse to fine in such a manner as to provide a minimum of voids.   
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2.6 Concrete Slab Riprap  

A. The concrete slabs for riprap shall consist of Class A concrete, cast-in-place 6 inches thick, 
unless otherwise noted on the approved plans.  The slabs shall be of two types: plain or 
reinforced concrete. If reinforcement is required, it shall be furnished as shown on the approved 
plans.   

2.7 Dumped Riprap  

A. Type (1) Core Riprap:  Core riprap shall be reasonably well graded.  It shall be composed of 
compact, angular pieces of derrick stone weighing no less than 500 pounds and no more than 
4,000 pounds each, averaging 2,000 pounds, except that approximately ten percent by weight 
may consist of pieces weighing from 10 to 250 pounds each. Neither the width nor thickness of 
any piece of riprap shall be less than one-third of its length.   

B. Type (2), Heavy Riprap: Heavy riprap shall be reasonably well graded.  It shall be composed of 
compact, angular pieces of derrick stone weighing no less than three tons and no more than ten 
tons each, averaging four tons.  Neither the width nor thickness on any piece of riprap shall be 
less than one-third of its length.   

2.8 Imbricated Rip Rap  

A. Imbricated riprap should be angular and blocky in shape such that they are stackable and should 
be sufficiently large to resist displacement by both the design storm event and the site-specific 
lateral earth stresses. Therefore, the length of the longest axis of each stone should be greater of 
1/3 the height of the proposed wall and the size necessary to resist the design stream flow. A 
typical minimum axis length is 24 inches (0.6 meters). 

B. Materials for imbricated riprap construction and installation should meet the following 
requirements: 
1. Filters: Synthetic filter fabric may be used based on VDOT Specifications. Whenever 

possible, however, granular filters with a minimum thickness of 6 inches (15 cm) should 
be used with a graduation as follows: 

 
Percent Less Than          U.S. Standard Sieve Size 
100               2 1/2 in (64 mm) 
85 - 100              1 in (25 mm) 
60 - 100              1/2 in (13 mm) 
35 - 70              No. 10 
20 - 50              No. 40 
3 – 20              No. 200 
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PART 3 - EXECUTION 

3.1 Riprap Bedding  

A. Riprap bedding of the thickness indicated on the plans shall be placed on the embankment to 
form a backing for the riprap.  Where approved by the Project Officer a construction fabric or 
matting may be substituted for backing, as shown on the approved plans.  Spread riprap bedding 
uniformly on the prepared base, in a satisfactory manner, to the lines indicated on the approved 
plans or as directed. Placing of material by methods which shall tend to segregate particle sizes 
within the bedding base during placing of bedding shall be repaired before proceeding with the 
Work. Compaction of the bedding material shall not be required, but it shall be finished to 
present a reasonably even surface free from mounds or depressions.   

3.2 Dry Riprap  

A. Place the stones upon a slope not steeper than the natural angle of repose of the fill material.  
Lay with joints as close as practicable and lay the courses from the bottom of the bank upward, 
the larger stones being placed in the lower courses. Fill the open joints with spall.   

B. For Class 2 and Class 3 riprap, use stones having one broad flat surface when possible, and lay 
the flat surface on a horizontal earth bed prepared for it and so placed as to overlap the 
underlying course, the intent being to secure a lapped or – “shingled” surface which shall shed a 
maximum amount of water.  Fifty percent of the mass shall be of stones having a volume of two 
cubic feet or more.  These stones shall be placed first and roughly arranged in close contact.  
Then fill the spaces between the larger stones with stone of suitable size so placed as to leave 
the surface evenly stepped, conforming to the contour required, and capable of shedding water 
to the maximum degree practically attainable.   

3.3  Mortared Riprap  

A. Place these stones first and roughly arranged in close contact, the largest stones being placed 
near the base of the slope. Fill the spaces between larger stones with stones of suitable size, 
leaving the surface reasonably smooth and tight and conforming to the contour required.  In 
general, lay the stone with a degree of care that shall ensure for plane surfaces a maximum 
variation from a true plane of not more than 1-1/2 inches in four feet.  Warped and curved 
surfaces shall have the same general degree of accuracy as specified for plane surfaces.  

B. As each of the larger stones is placed, surround it by fresh mortar and shove adjacent stones into 
contact. After the larger stones are in place, fill all the spaces or openings between them with 
mortar, and place the smaller stones by shoving them into position, forcing excess mortar to the 
surface, ensuring that each stone is carefully and firmly bedded laterally.   

C. After the stones have been placed and mortared as described, all excess mortar forced up shall 
be spread uniformly to completely fill the surface voids. Point all surface joints roughly with 
flush joints or with shallow, smooth-raked joints.   
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3.4  Grouted Riprap  

A. Care is to be taken during placing to keep earth or sand from filling the spaces between the 
stones. After the stones are in place, completely fill the spaces between them with grout from 
bottom to top and sweep the surface with a stiff broom. Do not grout riprap in freezing weather.   

B. In hot, dry weather, protect the grouted riprap from the sun and keep moist for at least three 
days after grouting by the use of saturated burlap.   

3.5 Stone Riprap for Foundations  

A. Deposit in an approved manner at locations shown on the approved plans or where designated 
by the Project Officer.   

3.6 Concrete Slab Riprap  

A. Except as modified herein, construction of the slabs shall conform to specification for Concrete 
Formwork, Reinforcement and Materials - Section 03100.   

B. The concrete shall be of such consistency that it can be placed without the use of top forms.   

C. Dig a trench of the dimensions shown on the approved plans at the toe of the slope and dress the 
slope to the lines and grades specified.   

D. Place the riprap in blocks of dimensions as shown on the plans, alternate blocks being poured 
and the remaining panels filled in later. Unless otherwise shown, the blocks shall be laid in 
horizontal courses and successive courses shall break joints with preceding ones.  The joint 
details shall be as shown on the approved plans, but if not shown, the horizontal joints shall be 
normal to the slope and all joints shall be close joints without filler.   

3.7 Dumped Riprap  

A. Immediately prior to placing riprap bedding in any area, the prepared base shall be inspected by 
the Project Officer and no material shall be placed thereon until that area has been approved.   

B. Place dumped riprap on the embankment as soon as practicable after the riprap bedding has 
been finished and inspected. Place stone for dumped riprap on the bedding material in such a 
manner as to produce a reasonably well graded mass of rock with a practicable percentage of 
voids and construct to the lines and grades shown on the approved plans, or as directed. Riprap 
shall be to its full course thickness in one operation and in such a manner as to avoid displacing 
the underlying material. Do not place dumped riprap in layers. The larger stones shall be 
reasonably well distributed.  The finished riprap shall be free from pockets of small stones and 
clusters of larger stones.  Hand-placing to a limited extent may be required, but only to an 
extent necessary to secure the results specified and as required to form reasonably uniform 
slopes.  A tolerance of plus-six inches or minus-four inches from the lines and grades shown on 
the plans shall be allowed in the finished surface, but the extremes of such tolerance shall not be 
continuous over an area greater than 200 square feet.   
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C. The desired distribution of the various sizes of stones throughout the mass may be obtained, at 
the option of the Contractor, either by selective loading at the quarry or other source, by 
controlled dumping of successive loads during final placing or by a combination of these 
methods. Do not place riprap by dumping into chutes or other similar methods likely to cause 
segregation of the various sizes. The Contractor shall maintain the riprap protection until 
accepted and any material displaced by any cause shall be replaced at his expense to the lines 
and grades shown on the plans.   

D. The slopes above Mean High Water  (MHW) shall be finished to a reasonably smooth and 
compact surface within an allowable tolerance of two inches from the surface lines, cross-
sections and elevations indicated on the plans.  Tolerances for underwater portions shall be six 
inches. The degree of finish for graded slopes of the embankment shall be that obtainable from 
either blade grader or scraper operations, as the Contractor may elect.   

3.8 Imbricated Riprap 

A. Remove unsuitable material and replace with suitable material following Section 02200 when 
directed by Project Officer. Excavate loose material at toe of embankment until stable 
foundation is reached. Subgrade should be smooth, firm and free from protruding objects or 
voids for proper positioning of the first layer of stones. 

B. Place graded granular filter or filter fabric on the prepared subgrade. 
1. If filter fabric is used place carefully and loosely on prepared slope and secure.  Overlap 

adjacent strips a minimum of 8 inches. If geotextile is torn or damaged, repair or replace. 

C. Stack rock layers with staggered joints so each stone rests firmly on two stones in the tier 
below. Use smaller stones to fill voids. Upon completion of first layer, fill toe trench with Class 
III rip rap. 

D. The height of imbricated revetment is dictated by the size of the stone used. The height shall not 
exceed 3 times the length of the longest axis and shall not be greater than 10 feet. 

E. Place granular backfill concurrently with stone placement. The backfill slope angle should be 
2H:1V or flatter, but greater than 0 degrees. 

F. After backfill is in place, cover with geotextile per VDOT section 245 and layer topsoil 
sufficient to support native vegetation cover. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 4.1 Riprap Bedding  

A. Riprap bedding shall be considered a subsidiary requirement for the placement of dry riprap and 
dumped riprap.  Payment for riprap bedding shall be included in the unit price bid for dry riprap 
or dumped riprap.   
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4.2 Dry Riprap  

A. Dry riprap shall be measured in square yards actually placed, by class, and payment shall 
include the riprap bedding in-place and shall be at the unit price stated in the bid proposal.   

4.3 Mortared Riprap  

A. Mortared riprap shall be measured in square yards actually placed.  Payment shall be at the unit 
price stated in the bid proposal.   

4.4 Grouted Riprap  

A. Grouted riprap shall be measured in square yards actually placed.  Payment shall be at the unit 
price stated in the bid proposal.   

4.5 Stone Riprap  

A. Stone riprap shall be measured in units of volume or weight.  Payment shall be at the unit price 
stated in the bid proposal.   

4.6 Concrete Slab Riprap  

A. Concrete slab riprap shall be measured in units of square yards actually placed.  Payment shall 
be at the unit price stated in the bid proposal.   

4.7 Dumped Riprap  

A. Dumped riprap shall be measured in tons as evidenced by railroad bills of lading or truck 
delivery tickets. Payment shall include the riprap bedding in place shall be at the unit price 
stated in the bid proposal.  

4.8 Imbricated Riprap  

A. Imbricated riprap shall be measured in cubic yards actually placed. Payment shall include all 
material and bedding necessary to install the riprap in place and shall be at the unit price stated 
in the bid proposal. 

4.9 Excavation 

A. Demolition, excavation and restoration shall be considered incidental to the Work for the 
placement of all types of riprap and therefore, no separate payment shall be made for 
excavation. 

 
END OF SECTION 02210 
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SECTION 02400 - PROTECTION OF EXCAVATION 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all labor, material, equipment, and incidentals for the protection of excavation during the 
Work. The protection of excavation system shall provide for the protection of public or private 
property, and for the safety of personnel as called for on the approved plans, as specified herein, 
or as required by field conditions and/or regulations.  

1.2 Related Work Specified Elsewhere  

A. Section 02100 - Clearing and Grubbing   

B. Section 02200 – Earthwork 

C. Section 02202 – Rock Excavation    

D. Section 03100 – Concrete, Formwork, Reinforcement, and Materials   

1.3 Applicable Standards and Specifications  

A. American Association of State Highways and Transportation Officials (AASHTO)   

B. American Society for Testing and Materials (ASTM)   

C. Occupational Safety and Health Act (OSHA)   

D. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)   

E. Erosion and Sediment Control Ordinance (Chapter 57 of the Arlington County Code) 
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PART 2 - PRODUCTS 

2.1 Materials shall be of metal, wood or other material acceptable to the Project Officer.  Sheet steel 
piling shall conform to ASTM A-328. Structural timber and timber piles shall conform to 
AASHTO M-168.   

PART 3 - EXECUTION 

3.1 General  

A. Be fully responsible for the design and supervision of installation and removal of all sheeting, 
shoring, bracing, or other systems required to support the excavation.  Submit the design and 
proposed installation procedure to the Project Officer for approval prior to any excavation. 
Approval by the Project Officer shall not relieve the Contractor of the responsibility for the 
adequacy of the protection system, and if at any time during the progress of the work it is 
determined by the Project Officer that such design and installation is inadequate, the Contractor 
shall at his expense, furnish, install or make such changes in the plan or installation as may be 
necessary to perform the work in a manner satisfactory to the Project Officer and in conformance 
with all applicable Local, State, and Federal regulations.   

B. The installation of the protection system shall provide for the depth and width of the excavation 
and the characteristics and water content of the soil.  Also, weather conditions, the proximity of 
other structures, the vibration from construction equipment and/or vehicular traffic and spoil 
placement or other surcharge loads shall all be taken into account.   

C. For trenches 20 feet deep or greater, the Contractor shall submit to the Project Officer for 
approval, design of the support of excavation system signed and sealed by a professional engineer 
licensed to practice in the Commonwealth of Virginia as per 29 CFR 1926.652.  No excavation 
requiring such support system may proceed in advance of the Project Officer’s written approval 
of the support system design. 

3.2 Installation  

A. Furnish, put in place, and maintain such sheeting, bracing, shoring, or other systems required to 
support the sides of the excavation and to prevent any movement of earth which could in any way 
injure persons, endanger adjacent structures and utilities, or delay the work.   

B. Whenever possible, drive sheeting ahead of the excavation to avoid loss of material from behind 
the sheeting.  If it is necessary to excavate below the sheeting, care shall be taken to avoid 
trimming behind the face along which the sheeting shall be driven. Prevent voids outside of the 
sheeting.  If voids are formed, fill immediately with appropriate material and compact.   

C. In areas not shown on the approved plans, where it is required to leave sheeting, shoring and 
bracing in place to prevent injury to proximate structures, utilities and property, or the installation, 
the approval of the Project Officer, in writing, shall be required for payment. Cut off sheeting and 
bracing at the elevations approved by the Project Officer.   
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3.3 Removal  

A. Remove sheeting, shoring, bracing, or other systems during the backfill operations.  Provide 
additional backfill compaction around the area of the pipe or structure to fill voids left behind the 
sheeting and shoring as it is removed.  Avoid the production of loads which shall increase the 
safe backfill load on the pipe or structure.   

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Protection of Excavation 

A. Timber sheet piling, shoring and bracing, left in place as shown in the Contract Documents, or 
approved by the Project Officer, in writing, shall be measured in 1,000-feet-board measure 
(MFBM) for the materials actually left in place.  Payment shall be at the unit price stated in the 
Bid Proposal and shall include all materials, labor, tools, equipment, design and all other work 
necessary for the installation.   

B. Steel sheet piling, left in place as shown in the Contract Documents or approved by the Project 
Officer, in writing, shall be measured in square feet (SF) for the materials actually left in place. 
Payment shall be at the unit price stated in the Bid Proposal and shall include all materials, labor, 
tools, equipment, design and all other work necessary for the installation.   

C. Sheeting, shoring, bracing, or other systems removed from the installation shall be considered  
incidental to the work to which it pertains.  Therefore,  no separate payment will be made for 
sheeting, shoring, bracing, or other systems removed from the installation. 

D. Design, demolition, excavation and restoration, as may be required by the Contract work, are 
considered incidental and therefore no separate payment shall be made for design, demolition, 
excavation or restoration.   

END OF SECTION 02400 
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SECTION 02500 - GRAVITY SEWERS AND APPURTENANCES 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all labor, materials, and equipment to furnish and install gravity sewer pipe, structures, 
and appurtenances as specified herein and in related specifications. 

1.2 Related Work Specified Elsewhere  

A. Section 02200 - Earthwork  

B. Section 02202 – Rock Excavation 

C. Section 02400 - Protection of Excavation 

D. Section 02505 – Storm Sewers and Appurtenances 

E. Section 02510 - Sanitary Sewers and Appurtenances  

F. Section 02515 – Televised Inspection of Sewers 

G. Section 02650 – Restoration of Roadways  

H. Section 2952 – Trenchless Crossing 

I. Section 03100 – Concrete, Formwork, Reinforcement, and Materials 

J. Section 03400 - Precast Concrete  

K. Section 04200 - Masonry Units  

L. Section 05500 – Structural Steel  

1.3 Applicable Standards and Specifications  

A. American Society for Testing and Materials (ASTM)  

B. American National Standards Institute (ANSI)  

C. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)  

D. Arlington County Plumbing Code (Chapter 18 of the Arlington County Code)  

E. Arlington County Utilities Code (Chapter 26 of the Arlington County Code)  
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F. Erosion and Sediment Control Ordinance (Chapter 57 of the Arlington County Code)  

G. Virginia Department of Environmental Quality Erosion and Sediment Control Handbook  

H. Virginia Department of Health (VDH) and State Water Control Board Sewerage Regulations (VR 
355-17-000) [Section 62.1-44.19(8) of the Virginia Code].  

1.4 Submittals  

A. Submit full descriptions and details of all pipe, valves, hydrants, and other appurtenances 
proposed for the project Per Section 01330 Submittal Procedures.  

1.5 Quality Assurance  

A. The Contractor shall be responsible for providing evidence that all materials used in the work 
meet all applicable standards and certifications.  Such evidence shall comply with the 
requirements of Section 01400 Quality Requirements.  

B. The Contractor shall provide ample space and other accommodations to enable the Project Officer 
to inspect all pipe, structures, and other materials upon delivery to the site and prior to utilizing 
the pipe, structures and materials in the Work.  The Contractor shall ensure that materials are 
stockpiled or otherwise stored such that the Project Officer has access to all aspects and 
components.  

C. The Contractor shall conduct a television inspection of all installed sewer installations in 
accordance with Section 02515 Televised Inspection of Sewers prior to final acceptance.    

1.6 Easements 

A. Sewers shall be installed within the ROW whenever possible.  

B. Where the following clearances cannot be maintained within the ROW, permanent easements 
shall be secured to allow for the clearances required to facilitate maintenance and operations.  
1. 10 feet each side of the centerline (20 feet total) for sewers 15 inches and smaller and less 

than 10 feet in depth.  
2. 10 feet from the outside edge of the pipe for sewers greater than 15 inches or deeper than 

10 feet in depth.  

PART 2 - PRODUCTS 

2.1 Reinforced Concrete Pipe (RCP)  

A. RCP shall conform to ASTM C-76, Class III or greater.  Asbestos containing pipe or 
appurtenances shall not be accepted.    

B. RCP pipe shall be in lengths of at least 8 feet and shall be manufactured with bell and spigot ends 
with rubber gasket joints conforming to ASTM C443.  
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2.2 Polyvinyl Chloride Pipe (PVC)  

A. PVC pipe and fittings 15” and less shall comply with ASTM D3034.   

B. PVC pipe and fittings larger than 15” shall comply with ASTM F679, T-1.    

C. PVC pipe shall be in lengths of at least 12 feet and be manufactured with integrated bell gasket 
joints.  Joints shall comply with ASTM D3212 and gaskets shall comply with ASTM F477.  

D. PVC pipe shall be less than 6 months old at the time of installation.  

2.3 Polypropylene Pipe (PPP)  

A. PPP shall conform to ASTM F2881 and AASHTO M330  

B. Joint performance shall meet or exceed ASTM D3212  

2.4 Polypropylene Pipe HP (High Performance Pipes)  

A. In addition to A and B in 2.3 above, HP pipes shall have a smooth interior and annular exterior 
corrugations. Manning’s “n” value for use in design shall be 0.012 

B. Pipe shall be joined using bell & spigot joint meetings the requirements of ASTM F2881 or 
AASHTO M330 

C. Gaskets shall meet the requirements of ASTM F477 Fittings shall conform to ASTM F2881 or 
AASHTO M330. Bell and spigot connections shall utilize a welded or integral bell and valley or 
inline gaskets meeting the watertight joint performance requirements of ASTM D3212. 

2.5  Precast Concrete Manholes  

A. Precast manhole bases, risers, and cones shall conform to the requirements of ASTM C-478.  
Cones shall be eccentric.  Manholes shall have a minimum internal diameter of 48 inches.  

B. All sections shall be of male and female end type with a preformed groove provided in the male 
end for a round rubber gasket ring complying with ASTM C361 or C443.  The gasket assembly 
alone shall provide adequate sealing to meet internal and/or external pressure requirements.  

C. Precast manhole sections shall be clearly marked with the following information as applicable: 
ASTM designation, standard detail or drawing number, station location and designation, date of 
manufacture and name of manufacturer.  

D. Concrete used in precast manholes or structures shall be VDOT Class A4. 

E. Precast manholes shall be manufactured by Americast, Smith-Midland Corporation, Old Castle 
Infrastructure or approved equivalent.  
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2.6 Concrete  

A. Concrete used in manhole or structure construction shall be VDOT Class A3 and conform to the 
requirements of Section 03100 – Concrete, Formwork, Reinforcement, and Materials.  

2.7 Brick  

A. Brick used in manhole bench and collar construction shall conform to the requirements of Section 
04200 - Masonry Units.  

2.8 Mortar   

A. Mortar used in manhole construction shall be one part of Portland cement conforming to ASTM 
C150, Type II, and two parts of sand conforming to ASTM C144, with enough water added to 
produce mortar of the proper consistency for the type of joint.  

2.9 Manhole Frames and Covers  

A. Manhole frames and covers shall be constructed of gray or ductile iron conforming to ASTM A48 
and A536.    

B. Frames and covers shall have machined bearing surfaces to prevent rocking and rattling under 
traffic.    

C. Manhole covers shall be as shown on the Construction Standards and as indicated on the Contract 
Drawings.  Frames and covers shall be manufactured by Dewey Brothers Inc., or equivalent.  

2.10 Manhole Steps 

A. Manhole steps shall be a composite of a No. 3 grade 60 deformed steel bar encased in a copolymer 
polypropylene plastic of the “press-fit” design or rubber.  

B. Steps shall be PSI-PF as manufactured by M.A. Industries or Wedge-Lok as manufactured by 
Delta Pipe Products, or approved equivalent.  

2.11 Manhole Neck Adjustments  

A. Adjustments to manhole necks shall be limited to 2 inches of concrete.    

B. Concrete adjustment rings shall be used for adjustments in excess of 2 inches, but not to exceed 
12 inches. Non-shrink grout shall be used between adjustment rings.   

2.12 Quick-Setting Grout  

A. Quick-setting non-shrink grout shall conform to the requirements of VDOT Road and Bridge 
Specification, Section 218.   

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



SECTION 02500  GRAVITY SEWERS AND APPURTENANCES 

 

SEPTEMBER 2020 
Arlington County Construction Standards and Specifications 

SECTION 02500 - 5 

2.13 Miscellaneous Metals  

A. Structural steel, grating and miscellaneous metal shall conform to the requirements of Section 
05500 - Structural Steel and Miscellaneous Metal. 

2.14 Bedding 

A. Bedding for pipe shall be compacted granular bedding crushed stone, VDOT Size #57, 
Specification 203. 

PART 3 - EXECUTION  

3.1 General  

A. No sewer facilities shall be constructed without approved plans, shop drawings, and construction 
cut sheets.  

B. Sewer size, material, direction, and grade shall remain constant between manholes or structures.  

C. Bring any conflicts during the installation of piping to the attention of the Project Officer.  

D. If any active sewers must be removed from service for any period of time, the Contractor shall 
submit to the Project Officer for approval per Section 01330, Submittal Procedures, a plan for 
diverting flow or otherwise maintaining service and capacity of the existing pipe(s) while out of 
service.  

E. In the event of a water or sewer emergency, the Contractor shall immediately notify the County's 
Water Control Center at 703-228-5555 and the Project Officer. 

3.2  Depth and Cover of Pipe  

A. PVC sewer shall not be installed with less than 3 feet of cover from the top of pipe to finished 
grade.    

B. PVC pipe installed with less than 14 feet of cover shall be SDR 35 (pipe stiffness of 46 psi) or 
stronger.  PVC installed with 14 or more feet of cover shall be SDR 26 (pipe stiffness of 115 psi) 
or stronger.  PVC shall not be installed at depths greater than 20 feet without special design 
analysis.  

C. RCP sewer shall not be installed with less than 18 inches of cover from the top of the pipe to 
finished grade.  Refer to the table below for minimum Class requirements based upon height of 
cover from the top of the pipe to finished grade and pipe diameter:  

 
 12”  15”  18”  24” 30” 36” 42” 48” 60”  72”  84” 
2’  IV  III  III  III III III III III III  III  III 
3’  III  III  III  III III III III III III  III  III 
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4’  III  III  III  III III III III III III  III  III 
5’  III  III  III  III III III III III III  III  III 
6’  III  III  III  III III III III III III  III  III 
7’  III  III  III  III III III III III III  III  III 
8’  IV  III  III  III III III III III III  III  III 
9’  IV  IV  III  III III III III III III  III  III 
10’  IV  IV  IV  III III III III III III  III  III 
11’  IV  IV  IV  III III III III III III  III  III 
12’  IV  IV  IV  IV III III III III III  III  III 
13’  IV  IV  IV  IV IV III III III III  III  III 
14’  IV  IV  IV  IV IV IV IV IV IV  IV  IV 
15’  IV  IV  IV  IV IV IV IV IV IV  IV  IV 
16’  IV  IV  IV  IV IV IV IV IV IV  IV  IV 
17’  V  IV  IV  IV IV IV IV IV IV  IV  IV 
18’  V  IV  IV  IV IV IV IV IV IV  IV  IV 
19’  V  IV  IV  IV IV IV IV IV IV  IV  IV 
20’  V  IV  IV  IV IV IV IV IV IV  IV  IV 

D. PPP and PPP HP sewer shall not be installed with less than 2 feet of cover from the top of the 
pipe to finished grade  

E. PPP shall not be installed at depths greater than 20’ without special design analysis 

3.3 Laying Pipe  

A. Install PVC pipe in accordance with ASTM D2321.  Install RCP pipe in accordance with ASTM 
C1479.  

B. Use the proper tools for the safe handling and laying of pipe.  Unload pipe by hand, skidways or 
hoists in such a manner so that material is not dropped or damaged.  Distribute pipe at site of 
installation near area where it is to be laid.  Protect machined ends of pipe from damage and keep 
pipe free from dirt and debris.  

C. Lay pipe to a true uniform line and grade from elevations indicated on the drawings with 
continuous bearing of barrel and bells on cradle or bedding material.  Excavate bedding material 
at bells to ensure continuous and direct bearing of all portions of the pipe and bell on bedding 
materials.  

D. Utilize adequate bedding material to provide a continuous and firm bearing profile for the pipe.  
Pay particular attention to sufficient compaction of the bedding and haunches area below the pipe 
springline.  

E. Lay pipe upgrade whenever possible and with the bell end pointing in the direction of work 
progress.  

F. Use full manufactured lengths of pipe whenever possible.  Do not use short lengths of pipe with 
couplings unless approved by the Project Officer.  

G. Plug or grout lift holes left in the pipe prior to backfilling operations.  
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H. As the work progresses, clear the interior of the pipe of all dirt and superfluous materials of every 
description.  

I. Keep trenches and excavations free of water during construction and until final inspection. Do 
not lay pipe in water or in a frozen bedding condition.  Prevent flotation and re-lay pipe that has 
floated. 

J. Install PPP and PPP HP in accordance with ASTM D2321 

3.4 Manholes, Catch Basins, and Other Structures  

A. All structures shall be constructed to be watertight under the anticipated loads and site conditions.  

B. Structures shall be centered along the axis of the pipes intersecting the structure, unless otherwise 
specified.  Structures shall not be placed overtop of any other utilities.  

C. Precast manholes and catch basins shall be placed on a 6-inch minimum gravel bedding extending 
6 inches all around outside of the structured footprint and resting on undisturbed earth. Cast-in-
place concrete bases may be poured directly onto undisturbed soil that has been compacted to a 
minimum of 95% density compaction and determined to be adequate subgrade by the Project 
Officer. 

D. Manholes in fill areas shall have a foundation extending a minimum depth of 18 inches into 
undisturbed earth. 

E. Cast-in-place concrete for structures shall be placed monolithically, or as shown on the plans.  
Concrete may be allowed to drop freely up to five feet in height; where greater drops are required, 
a tremie or other device approved by the Project Officer shall be used.    

F. Construct flow channels in the bottom of structures.  Cast in place channels shall be a minimum 
of 4 inches thick 3000 psi concrete.  Provide a positive means of bonding the channel to the 
manhole base of the structure.  Flow channels shall provide a smooth transition from inlet pipe(s) 
to outlet pipe(s) to minimize turbulence.  Benches shall be sloped towards the channel to prevent 
the accumulation of debris.  

G. The minimum invert drop from inlet to outlet of a manhole shall be 0.10 foot. 

H. Steps shall be provided in any structure greater than 4’ in depth.  Steps shall be installed in 
accordance with Standard Drawing M-2.0.  

I. The crown of inlet pipes shall not be lower than the crown of outlet pipes.  

J. Special design may be required for pipe sizes greater then 36 inches. 

K. Cut all pipes flush with the inside walls of the structures.  Sanitary structures shall use a flexible 
rubber gasket designed specifically for the materials and the anticipated service conditions to 
ensure a watertight and flexible joint.  

L. Adjust frame and cover to match finished grade using concrete adjusting ring(s).  
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M. For repair of existing manholes, joints for brickwork and precast concrete block work shall be 
completely filled and shall be smooth and free from surplus mortar on the inside of the manhole. 
Brick shall be laid radially with every sixth course laid as a stretcher course. Brick and concrete 
block manholes shall be plastered with mortar over the entire outside surface of the walls. 

3.5 Abandonment of Sewers  

 

A. Structures to be abandoned in place shall be excavated and removed to a minimum depth of 2’ 
below finished grade.  The remainder of the structure shall be filled with flowable fill, 21A 
aggregate, or sand.  #57 aggregate may be used if all openings of the structure are completely 
covered with filter fabric to prevent migration of adjacent fines.  

B. Sewers to be abandoned in place shall be capped at all open ends and completely filled with 
flowable fill.  

3.6 As Built Plans  

A. Prior to Final Release & Payment, the Contractor shall submit one set of As-Built drawings per 
Section 01720 of these specifications and meeting industry standards for clarity, detail, and 
precision.  As-Builts shall include a certification from a Licensed Surveyor or Licensed Engineer  
that the plans as drawn indicate actual construction.  

B. The As-Builts shall include, at a minimum Surveyed:  
1. Invert Elevations  
2. Manhole top elevations  
3. Percent of grade between manholes  
4. Horizontal distance between manholes  
5. Any material changes  
6. Location of connection to existing system measured from nearest structure  
7. Location of pipe connections, including service lines, measured from nearest manhole  
8. Actual location, depth or elevation, and type and size of all utility crossing.  

3.7 Bypass Pumping, Temporary Flow Diversion and Dewatering 

A. The Contractor shall utilize temporary pumps to divert storm, and sanitary sewer flows during 
construction as required.  All equipment used for these purposes shall comply with the 
requirements of the Arlington County Noise Ordinance.  The Contractor shall be responsible for 
the installation, operation, and removal of the temporary pumps. The Contractor shall be 
responsible for utilizing pumps sufficient to bypass the normal flow and dewater the work area. 

B. The Contractor shall furnish, install, operate and maintain all sumps, pumps, casings, wellpoints, 
dewatering device, portable dams/barriers and other equipment needed to perform the temporary 
flow diversion and dewatering of the construction site as needed for proper execution of the 
construction Work.  
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C. The Contractor shall furnish to the County in writing, a plan for diverting flows and removal of 
water from the work area before beginning the construction work. Acceptance of this plan will 
not relieve the Contractor of responsibility for completing the work as specified. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Sewer  

A. Sewer pipe for the various materials, classes, and sizes shown on the plans shall be measured in 
linear feet along the center line of the pipe and shall be measured from inside wall of structure to 
inside wall of structures.  Payment shall include the furnishing of all pipe and fittings, all 
necessary tests, excavation, removal and disposal of existing pipes, removal and disposal of 
unsuitable or surplus material, placement of bedding and backfill as shown in Standard M-3.0, 
restoration of roadways as shown in Standard M-6.1, all other restoration, and all other work  
required to providing a complete sewer installation in compliance with the Construction 
Documents.  

4.2 Manholes  

A. Manholes for the various internal diameters shall be measured by each up to 8 vertical feet from 
the top of the manhole cover thereafter the measurement shall be in vertical feet to the invert of 
the outlet pipe.  Payment shall include demolition, excavation, backfill, bedding, foundation, base 
and components, channels, sleeves, frame and cover, intermediate landings, steps, all restoration 
and all other work necessary for a complete installation incompliance with the Construction 
Documents. 

4.3 Adjust Existing Manholes to New Grade  

4.4 Existing manhole frames, covers, valve boxes and other appurtenances shall be adjusted to the 
final grade or replaced, as necessary. The cost for this shall be considered incidental to work and 
shall be incorporated into the cost for relevant items. Connections to existing and proposed storm 
structures are considered incidental and no separate payment will be made. Excavation Below 
Proposed Grade and Additional Bedding  

A. Should an unacceptable bedding for the proposed pipe or structure be encountered, the Contactor 
shall notify the Project Officer. The Project Officer may direct additional excavation below the 
bottom of the proposed pipe or structure and may direct the contractor to provide an alternate 
bedding or foundation. Excavation, additional bedding and associated work shall be considered 
over excavation and shall be measured and paid in accordance with Section 02200. Additional 
excavation and subsequent fill with acceptable bedding due to the fault or negligence of the 
Contractor or performed without prior approval from the Project Officer shall be at the expense 
of the Contractor.   
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4.5 PVC Pipe  and Perforated PVC Pipe 

A. PVC pipe and Perforated PVC Pipe for the various materials, classes, and sizes shown on the 
plans shall be incidental to the primary work.    Work shall include the furnishing of all pipe and 
fittings, valve box with cap, all necessary tests, excavation, removal and disposal of existing 
pipes, removal and disposal of unsuitable or surplus material, placement of bedding and backfill 
as shown in Standard M-3.0, restoration of roadways as shown in Standard M-6.1, all other 
restoration , core drilling, #57 gravel, filter fabric, top soil, sod, and all work required to provide 
complete installation in accordance with the Contract Documents. 

4.6 PVC Cleanout 

A. PVC Cleanout for the various materials, classes, and sizes shown on the plans shall be incidental 
to the primary work.    Work shall include the furnishing of all pipe and fittings, valve box with 
cap, all necessary tests, excavation, removal and disposal of existing pipes, removal and disposal 
of unsuitable or surplus material, placement of bedding and backfill as shown in Standard M-3.0, 
restoration, #57 gravel, filter fabric, and all work required to provide a complete PVC Cleanout 
installation in compliance with the Contract Documents. 

4.7 Sump Pump Core and Cleanout Connection 

A. Sump Pump Core and Cleanout Connection for the various materials, classes, and sizes shown on 
the plans shall be incidental to the primary work.    Work  shall  include  the  furnishing  of  all  
pipe  and  fittings, valve box with cap, all  necessary  tests, excavation,  removal  and disposal  of 
existing  pipes, removal  and disposal  of unsuitable  or surplus material, placement of bedding 
and backfill as shown in Standard M-3.0, restoration of roadways as shown in Standard M-6.1, 
all other restoration, radial core drilling, #57 gravel, filter fabric, top soil, sod, proposed 
connections to storm structures and storm pipes,  and all other work required to provide a 
complete Sump Pump Core and Cleanout Connection installation in compliance with the Contract 
Documents. 

4.8 Bypass Pumping, Temporary Flow Diversion and Dewatering 

A. The cost for bypass pumping shall be incidental to other items in the Contract; therefore, there 
will be no separate payment for bypass pumping. 

END OF SECTION 02500 
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SECTION 02505 - STORM SEWERS AND APPURTENANCES 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all plant, labor, supervision, materials and equipment to furnish and lay all storm sewer 
pipe and appurtenances to the lines and depths called for on the approved plans and as specified 
in Section 02500 Gravity Sewers and Appurtenances. 

1.2 Related Work Specified Elsewhere  

A. Section 02200 - Earthwork  

B. Section 02500 – Gravity Sewers and Appurtenances  

C. Section 02510 - Sanitary Sewers   

D. Section 02515 – Televised Inspection of Sewers 

E. Section 02650 – Restoration of Roadways  

F. Section 02952 – Trenchless Crossing 

G. Section 03400 - Precast Concrete  

H. Section 04200 - Masonry Units  

I. Section 05500 – Structural Steel  

1.3 Applicable Standards and Specifications  

A. American Society for Testing and Materials (ASTM)  

B. American National Standards Institute (ANSI)  

C. Virginia Department of Transportation, Road and Bridge Standards and Specifications (VDOT)  

D. Arlington County Plumbing Code (Chapter 18 of the Arlington County Code)  

E. Erosion and Sediment Control Ordinance (Chapter 57 of the Arlington County Code)  

F. Virginia Department of Environmental Quality Erosion and Sediment Control Handbook   
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1.4 Submittals 

A. Submit full descriptions and details of structures, and other appurtenances proposed for the 
project Per Section 01330 Submittals. 

PART 2 - PRODUCTS  

2.1 Storm sewers  pipes shall be RCP as specified in Section 02500 Gravity Sewers.  Other materials 
may be approved on a case by case basis.  

2.2 Precast Concrete Blocks  

A. Precast concrete blocks shall conform to ASTM C-139. 

PART 3 - EXECUTION 

3.1 General  

A. Maintain a minimum 5-feet horizontal distance between storm sewer and all other utilities.  

B. The minimum vertical clearance between storm sewer and other utilities shall be 1.0 foot, unless 
provisions to prevent damage to the underlying utility are detailed for approval by the Project 
Officer.   

3.2 Catch Basins and Structures  

A. Joints for masonry structures shall be completely filled and shall be smooth and free of surplus 
mortar on the inside of the structure.  

B. Structures shall be pargeted on the inside using Portland cement mortar 1/2” thick.  

C. Concrete blocks shall be 12” in length.  For structures less than 6’ in depth, 6” thick concrete 
blocks may be used.  For depths from 6’ to 12’, 8” thick blocks shall be used.  For depths greater 
than 12’, 12” thick blocks shall be used.  

D. When possible on storm drainage inlets, manhole covers shall be positioned over the outgoing 
pipe.  

E. Whenever grate inlets are used, they shall be bicycle friendly such that the inlet openings run 
perpendicular to any anticipated traffic flow.  

F. Inverts are to be paved to the shape of the pipe and to the spring line except where inlet and outlet 
pipes make an angle with each other in which case paving shall be to the crown of the outlet pipe. 
Then from the spring line or the invert, whichever is the case, the paving is to be extended upward 
at a 45 degree angle to meet the structure wall. Refer to Standard Detail D-2.1.  
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G. Angle iron and frame and cover shall be painted with black asphaltic paint.   

H. A construction joint shall be provided in the gutter at the outside edges of each catch basin.  The 
gutter between the outside edges of a catch basin shall be considered part of the catch basin and 
this work shall be included in the payment for catch basins.   

I. Place three 3-inch drain pipe weep holes under the gutter and in other locations as required by the 
Contract Drawings. All drain pipes shall be placed within two feet below the top of curb. 

3.3 Design Requirements    

A. Storm sewers shall be designed as described in the VDOT Drainage manual, with the exceptions 
defined below:  
1. The 10-year storm shall be the basis of design except for conditions in which severe threat 

to property or life would result from system failure, in which case the 100year storm should 
be the design basis.  

2. Storm sewer inlets on residential streets shall be located to prevent stormwater from 
overtopping the curb during the design storm.  The design shall account for a 1” freeboard 
between the top of curb and gutter flow depth.  Gutter flow spread shall not be permitted 
to overtop the crown of the roadway.  On streets other than residential, storm sewer inlets 
shall be placed in accordance with the requirements of the VDOT Drainage Manual.  

3.4 Valley Gutters  

A. Concrete valley gutters may be utilized where placement of drainage inlets would not be feasible 
due to lack of drainage infrastructure and/or conflicts with other infrastructure.  

B. Valley gutters should be used only on residential streets.  For streets with greater than 1500 
vehicles per day, valley gutters shall only cross stop controlled legs of an intersection.  

C. Valley gutters shall be constructed of Class A3 concrete, 9” thick, placed on a 6” base of crushed 
aggregate, with welded wire fabric as shown in VDOT Road and Bridge Standard PR-2, and per 
detail R-2.9.  

D. Valley gutters shall be capable of carrying the design storm runoff entirely within the concrete 
conveyance area.  

3.5 Private Connections  

A. Storm Sewer Connections are privately owned and maintained from the storm sewer main up to 
and including the property served.  Pipe and fitting for storm sewer service connections shall 
conform to the requirements of the Arlington County Plumbing Code and Plumbing Code adopted 
by the State of Virginia.  

B. Connections to existing storm sewer mains shall be at manholes or inlets.  The connection shall 
be made by core-drilling the structure and using a manhole adaptor appropriate for the pipe and 
structure materials. Connections at brick or masonry structures shall be made by carefully 
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chiseling or removing single bricks or blocks such that the clearance between the connection pipe 
and any portion of the manhole is minimized.  

C. Connections directly to pipes shall not be allowed without specific approval by the DES 
Engineering Bureau and issuance of appropriate permits.  Where specifically permitted by DES, 
connections to existing pipes shall be made using saddles or fittings designed specifically for use 
on the pipe material which it is proposed to be used upon.   When manholes or inlets are not 
accessible for connections, a hole can be core-drilled into the main line and the use of a three-
piece service connection that consists of a PVC hub, a compression rubber sleeve, and a stainless 
steel band can be used in conformance with ASTM F2946. When anchors are set into concrete 
pipes, expansion anchors shall not be permitted. Such fittings or saddles shall eliminate any 
encroachment of the incoming pipe into the flow line of the existing pipe when flowing full. 
Saddles shall provide flexural relief for the incoming line without transmitting any stress onto the 
storm sewer pipe.  All field connections must be approved by the Project Officer. 

D. No mechanical discharge of groundwater, stormwater, or other collected water onto the public 
right of way shall be permitted.  Gravity drainage from roofs or area drains through the curb shall 
be permitted.  

PART 4 - MEASUREMENT AND PAYMENT  

4.1 Payment shall be as described in Section 02500 Gravity Sewers, except the items listed below.  

A. Catch Basins and Yard Inlets  
1. Catch basins, and yard inlets, shall be measured as each.  Payment shall include demolition, 

excavation, bedding, backfill, concrete base and invert, walls, top, frame and cover, gutter 
or apron, steps, finished surface restoration, roadway restoration, and all other work 
necessary for a complete installation.  

B. Catch Basins or Other Structures Converted to Manholes  
1. Catch basins, or other structures converted to manholes shall be measured as each.  

Payment shall include demolition, excavation, backfill, modification work necessary to 
convert the structure, steps if required by Standards, finished surface restoration, roadway 
restoration, and all other work necessary for a complete installation.  

END OF SECTION 02505 
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SECTION 02510 - SANITARY SEWERS AND APPURTENANCES 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all plant, labor, supervision, materials and equipment to furnish and lay all sanitary sewer 
pipe and appurtenances to the lines and depths called for on the approved plans and as specified 
in Section 02500 Gravity Sewers and Appurtenances.  

1.2 Related Work Specified Elsewhere  

A. Section 02200 - Earthwork  

B. Section 02500 – Gravity Sewers and Appurtenances  

C. Section 02515 – Televised Inspection of Sewers 

D. Section 02650 – Restoration of Roadways  

E. Section 02952 – Trenchless Crossing  

F. Section 03400 - Precast Concrete  

G. Section 04200 - Masonry Units  

H. Section 05500 – Structural Steel  

1.3 Applicable Standards and Specifications  

A. American National Standards Institute (ANSI)  

B. American Society for Testing and Materials (ASTM)  

C. American Water Works Association (AWWA)  

D. Arlington County Plumbing Code (Chapter 18 of the Arlington County Code)  

E. Arlington County Utilities Code (Chapter 26 of the Arlington County Code)  

F. Plumbing Code adopted by the State of Virginia  

G. Erosion and Sediment Control Ordinance (Chapter 57 of the Arlington County Code)  

H. Virginia Department of Environmental Quality Erosion & Sediment Control Handbook  
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I. Virginia Department of Health (VDH) and State Water Control Board Sewerage Regulations (VR 
355-17-000) [Section 62.1-44.19(8) of the Virginia Code].   

1.4 Submittals  

A. Submit full descriptions and details of all materials, and appurtenances proposed for the project 
Per Section 01330 Submittal Procedures  

1.5 Quality Assurance  

A. Sanitary Sewer Field Tests  
1. Conduct field tests as specified in paragraph Sanitary Sewer Acceptance Tests paragraph 

in Part 3 of this Section.  

B. Force Main Field Tests  
1. Hydrostatic testing of force mains shall conform to the hydrostatic testing specifications of 

Section 02550 of these specifications, except that the entire force main may be pressure 
tested at one time.   

1.6 Definitions  

A. Terminal Sewer – Any sewer which has no other common sewers discharging into it.  

PART 2 - PRODUCTS 

2.1 Polyvinyl Chloride pipe (PVC)  

A. PVC pipe shall be as specified in Section 02500 Gravity Sewers and Appurtenances.  

2.2 Concrete Pipe  

A. Concrete pipe smaller than 12-inch shall not be used as sanitary sewer pipe. Concrete pipe shall 
be as specified in Section 02500 Gravity Sewers and Appurtenances.  

2.3 Ductile Iron Pipe (DIP)  

A. Ductile iron pipe shall conform to AWWA C-151 (ANSI A21.51), minimum class 52, and shall 
have mechanical or push-on joints utilizing rubber gasket rings conforming to AWWA C-111 
(ANSI A21.11). Fittings shall be ductile-iron, mechanical joint conforming to AWWA C-110 
(ANSI A21.10) with double cement lining. Force mains shall be minimum class 52 ductile iron 
pipe.  

B. Pipe lining shall be corrosion resistant to sewer gas. Lining material shall be an amine cured 
novalac epoxy containing at least 20% by volume of ceramic quartz pigment. A test report 
verifying the following properties shall be submitted per Section 01330 of these specifications: 
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1. A permeability rating of 0.00 when tested according to Method A of ASTM E-96, 
Procedure A with a test duration of 30 days. 

2. The following test must be run on coupons from factory lined ductile iron pipe: 
 ASTM B-117 Salt Spray (scribed panel) – Results to equal 0.0 undercutting after 

two years. 

 ASTM G-95 Cathodic Disbondment 1.5 volts @ 77 °F. Results to equal no more 
than 0.5 mm undercutting after 30 days. 

 Immersion testing rated using ASTM D-714. 
– 20% Sulfuric acid – No effect after two years. 
– 140 °F 25% Sodium Hydroxide – No effect after two years. 
– 160 °F Distilled Water – No effect after two years. 
– 120 °F Tap Water (scribed panel) – 0.0 undercutting after two years with no 
effect. 

 ASTM G-22  Standard practice for determining resistance of Synthetic Polymeric 
materials to bacteria. The test should determine the resistance to growth of Acidi-
thiobacillus Bacteria and should be conducted at 30 degrees centigrade for a pe-
riod of 7 days on a minimum of 4 panels. The growth must be limited only to 
trace amounts of bacteria. 

2.4 Vitrified Clay Pipe  

A. Vitrified clay pipe shall not be used as sanitary sewer pipe.  

2.5 Asbestos-Cement Pipe  

A. Asbestos-cement pipe shall not be used as sanitary sewer pipe.  

2.6 Coating for manholes and large diameter concrete pipe 

A. Coating will be an adhesive mortar designed to provide an abrasion and corrosion-resistant, 
protective lining that can withstand biogenic corrosion caused by hydrogen sulfide. Testing of the 
coating using the ASTM C1138M Test Method for Abrasion Resistance of Concrete shall result 
in no more than 0.5% weight loss after 12 hours and 0.2% after 72 hours of testing. 

2.7 Manhole Covers  

A. Manhole covers shall be watertight, and as specified in Section 02500 Gravity Sewers and 
Appurtenances 
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PART 3 - EXECUTION 

3.1 Design Basis  

A. Per Capita Flow   
1. New sanitary sewer systems shall be designed on the basis of an average daily per capita 

flow as follows:   
 

Table 1- Sanitary Sewer Design Table 

Establishment   Average Daily Usage   
Single Family   225 gallons per day (gpd)/unit   
Multi-Family   205 gpd/unit   
Apartment   160 gpd/unit   
Hotel   80 gpd/room   
Manufacturing   0.03 gpd/sq. ft. GFA  
Transportation   0.03 gpd/sq. ft. GFA  
Trade   0.11 gpd/sq. ft. GFA  
Office   0.05 gpd/sq. ft. GFA  
Restaurant   0.40 gpd/sq. ft. GFA  
Service   0.09gpd/sq. ft. GFA  
Intensive Service   0.50 gpd/sq. ft. GFA  
Other   0.07 gpd/sq. ft. GFA  
School   0.03 gpd/sq. ft. GFA  
Church   1000 gpd/church   

GFA = Gross Floor Area   

B. Peak Flow  
1. Sanitary Sewers shall be designed to accommodate Peak Flow as determined by 

multiplying a Peak Flow Factor by the calculated Average Daily Usage.  
2. For Terminal Sewers, or any sewers which collect only Terminal Sewers, the Peak Flow 

Factor shall be 4.0  
3. For all other sewers, the Peak Flow Factor shall be 3.0  
4. Force Mains shall be designed to accommodate a Peak Flow Factor of 4.0___  

3.2 Sanitary Sewer Design Criteria  

A. Sanitary sewers shall be designed and installed in accordance with Arlington County Standard 
Details and Specifications, the Virginia Department of Health and State Water Control Board 
Sewerage Regulations, Water Pollution Federation Standards, the Uniform Statewide Building 
Code of Virginia, and the following design criteria:   
1. All data regarding size of building, type of occupancy, number of occupants and estimated 

peak water demands as applicable for all buildings within the proposed development shall 
be furnished to DES to substantiate sanitary sewer main sizes. The final size of all sanitary 
sewer mains and appurtenances shall be determined by DES.   
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2. Sanitary sewer mains shall be a minimum 8-inches in diameter and shall be installed in 
straight alignment and grade between manholes. Minimum sewer slopes should be 0.5%. 
Minimum slopes for terminal sewer segments and sewers serving less than 10 households 
or their equivalent should be 1.0%. Slopes less than those mentioned above shall only be 
considered for approval by DES in extreme cases with justification provided by the 
Licensed Professional Engineer. Absolute minimum allowable slopes for various sized 
pipes shall conform to Virginia Department of Health Sewerage Regulation VR 355-17-
106.05(c) for non-settled sewage. Maximum sewer slopes shall be 15%.  Slopes shall be 
determined between centers of manholes.   

3. Sanitary sewers shall be installed at depths sufficient to serve existing and proposed 
basements. Minimum cover over sewers shall be 6 feet in streets and areas subject to 
vehicular traffic and shall be 4 feet in other areas.   

4. Stream and estuary crossings shall have a 3-foot minimum cover if possible and sewer pipe 
shall be ductile iron encased in concrete from manhole to manhole. The pipe and joints 
shall be tested in place and shall exhibit zero infiltration. Sewers located adjacent to streams 
shall be located outside of the stream bed whenever possible and should be sufficiently 
removed there from to provide for possible future channel widening.   

5. Gravity sewer size shall remain constant between manholes.  Where a smaller sewer enters 
a larger one, the relative elevations of the inverts of the sewers shall be arranged to maintain 
approximately the same energy gradient.   

6. When pipe velocities greater than 15 feet per second are expected, special provisions shall 
be made to protect pipes and structures against internal erosion due to high velocity and 
corrosive gases. The pipe shall conform to applicable ASTM, AWWA, ANSI, or other 
appropriate standards or specifications which provide protection against internal erosion.   

7. Sanitary sewers shall be installed within street right of way and shall follow the street 
centerline wherever possible. The sewer shall extend a minimum of 10 feet along the 
property frontage of the last house being served. Sewers shall not be located longitudinally 
under walks.  Sewers may be installed within recorded easements as specified in Section 
02500 Gravity Sewers and Appurtenances when locations in public right of way are not 
possible.   

8. The minimum clear horizontal separation between sanitary sewer mains or sewer manholes 
and water mains shall be 10 feet.  When local conditions prevent a minimum separation of 
10 feet, a closer separation may be allowed provided that:   
a. The top of the sanitary sewer main shall be a minimum of 18 inches below the 

bottom  of the water main.  The sewer main and water main shall be kept in separate 
trenches. Where minimum vertical separation cannot be obtained, the sanitary sewer 
shall be constructed of ductile iron pipe and pressure tested in place without leakage 
prior to backfilling.   

9. Sewer mains crossing under water mains shall be laid to provide a minimum vertical 
separation of 18 inches between the top of the sewer and bottom of the water main.  If local 
conditions prevent this, the water main shall be relocated to provide the separation directed 
by the Project Officer, or the sewer shall be constructed of ductile iron pipe, pressure tested 
in place without leakage before backfilling, and with no joint of the sewer closer than 8 
feet of the water main.   

10. Sanitary sewer mains crossing over water mains shall maintain a minimum vertical 
separation of 18 inches between the top of the water main and the bottom of the sewer. The 
sanitary sewer shall be constructed of ductile iron pipe, pressure tested in place without 
leakage before backfilling.  Provide adequate structural support for the sewer to prevent 
joint deflection or settlement on or breakage of the water main (refer to Standard Drawing 
M-7.0).   
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11. The minimum clear horizontal separation between sanitary sewer and utilities other than 
water main shall be 5 feet.   

12. The minimum vertical clearance between sanitary sewer and utilities other than water main 
shall be 1.0 foot, unless provisions to prevent damage to the underlying utility are detailed 
for approval by DES.   

13. Individual building or house sewer services 5 inches and smaller shall be connected to the 
sanitary sewer main in accordance with the Arlington County Plumbing Code.  Sanitary 
sewer services 6 inches and larger and sewer services serving more than one building, 
townhouse or similar structure shall be connected to a manhole on the sanitary sewer main 
as directed by DES.  Existing manholes receiving new sewer services must be approved by 
DES and shall be reconstructed or replaced as directed by DES to meet current Standards.  
No sanitary sewer service taps shall be made in trunk sewers 15 inches and larger without 
special approval from DES.   

14. Ventilation of gravity sewer systems shall be provided where continuous watertight 
sections (including manholes with watertight covers) greater than 1,000 feet in length are 
incurred [conforms to Virginia Department of Health Sewerage Regulation VR 355-
17106.07(G)].   

15. Sanitary sewer lines constructed in fill areas shall be continuous ductile iron (CL50) run 
from manhole to manhole.  Fill material beneath the pipe shall be select material compacted 
to 95 percent density at optimum moisture (ASTM Proctor Test).  Refer to Section 02500 
for manholes in fill areas.  

3.3  Manholes 

A. Manholes shall be a maximum 16 feet deep and shall be installed at all changes in sewer size, 
material, alignment or grade and at terminal end of sewer. Manholes deeper than 16 feet shall 
only be considered for approval by DES in extreme cases with justification provided by the 
Project Officer.  

B. Maximum spacing of manholes shall be 350 feet.  

C. Crown of inlet sewer shall not be lower than crown of outlet sewer. 

D. Drop connections should be avoided and will be allowed only upon approval by DES when 
normal connections are not practical. Drop connections shall provide a minimum drop in a 
manhole of two feet measured from the invert of the incoming pipe to the manhole invert. Inside 
drop connections shall be in 5 foot inside diameter manholes and shall be used under special 
circumstances such as high water table, utility conflicts and excessive depths. 

3.4 Sewer Service Connections  

A. Sewer service connections to the sanitary sewer main shall be made only by a licensed plumber 
and in accordance with the Plumbing Code adopted by the State of Virginia and the Arlington 
County Plumbing Code. No sewer service connections shall be made within 2 feet of any joint in 
the sanitary main or within 5 feet along the pipe leading from a terminal manhole. The minimum 
allowable distance between sewer service connections at the sewer main shall be 3 feet. No house 
service lateral shall be connected to an existing manhole without the special approval of DES.   
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3.5 Sanitary Sewer Acceptance Tests  

A. General: Acceptance tests shall not be made until all sanitary sewer pipes, manholes and required 
building spurs have been installed, and the pipe trenches are backfilled to the finished grade and 
compacted.  Prior to backfilling sanitary sewer sections, the Contractor may perform preliminary 
tests at his own discretion without the presence of the Project Officer. The Contractor shall 
schedule the final acceptance tests with the Project Officer at least 48 hours in advance.  Final 
acceptance tests shall be performed in the presence of the Project Officer or his duly authorized 
representative.  All material, equipment and labor required shall be provided by the Contractor. 
Sewer pipes shall be tested from manhole to manhole or from manhole to terminus. Sections 
passing the acceptance tests shall continue to be maintained by the Contractor until a satisfactory 
final inspection of the entire sewer system is completed.   

B. Low Pressure Air Tests:  Sanitary sewer sections of one diameter only and above the ground 
water table shall be tested using low air pressures after completion of backfill and before hookup 
of house connections. Temporarily cap and securely brace all laterals for the test. Inspect sewers 
and manholes prior to testing and remove all soil and debris by thoroughly flushing the lines. 
Dispose of soil and debris without using the existing sewer system. Provide and securely brace 
test plugs at each manhole. After all personnel are removed from manholes, add air slowly to the 
portion of the pipe being tested until internal air pressure is held at a test pressure of 4.0 pounds 
per square inch (psi) for a minimum of two minutes.  Pressure gauges used in the air test procedure 
shall be calibrated in divisions of 0.10 psi.   

If, in the Project Officer’s opinion, there is any indication of leakage at the test plug, relieve the 
internal pressure before taking steps to eliminate the leak. After the two-minute holding period at 
4.0 psi, disconnect hose and compressor from the pipe section being tested.  If pressure decreases 
to 3.5 psi, observe and record the time required for the pressure to drop 1.0 psi from 3.5 to 2.5 
psi.  Pipes failing to maintain minimum acceptable holding times in accordance with the most 
current version of ASTM-C828 shall not be accepted.  

C. Mandrel Testing:  All PVC sewer lines shall require Mandrel testing in addition to air test 
acceptance to determine if they are within the allowable deflection tolerance.  The Contractor 
shall perform the deflection test by utilizing an approved go/no go multi-arm mandrel which 
meets ASTM D-3034 dimensions for 7.5 percent deflection limit.   

D. Manhole Testing:  Manholes shall be tested using one of the methods listed below.  Manholes 
may be tested for leakage at the same time that gravity sewer lines are being tested for leakage.  
Manhole inverts shall be completed before testing is performed.  
1. Vacuum testing shall include vacuum pump, certified vacuum gauge with a range of 0 to 

30-inch mercury (Hg.), sealing element with manhole support brace and air pressure to 
monitor the inflatable sealing ring. Evacuate the manhole to 10 inches Hg. for the specified 
test period using the chart provided. If the vacuum drops less than one-inch mercury within 
the test time the manhole is considered acceptable.   

2. When exfiltration testing is used, the allowable leakage shall not exceed one-half gallon 
per hour. This equates to 0.25 or ¼-inch per four-hour test period. The inflatable plugs, or 
stoppers shall be positioned in the lines far enough from the manhole to ensure testing of 
those portions of the lines not air tested. The manhole shall then be filled with water to the 
top of the manhole rim. A 24-hour soak shall be allowed prior to testing. After test 
completion the water shall be pumped from the manholes and disposed of properly.  

3. Under no circumstances shall water be allowed to enter the existing sanitary sewer system. 
If water drop in manhole exceeds the allowable leakage during the test period the 
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Contractor shall make repairs or replacement at no cost to the County and retest as specified 
above.  

E. In addition to passing air test requirements, sanitary sewer sections below the ground water table 
shall be tested using the following infiltration test procedure. The Contractor shall provide all 
material, labor and equipment for the infiltration tests.  
1. Plug upper section of pipe system after flushing and cleaning section in conformance with 

paragraph B above. Place a weir in the downstream invert of pipe in a plumb and level 
position. Read the infiltration after an elapsed time of 30 minutes with the line of sight 
level to the weir line. Flow rates shall not exceed 100 gal./day/inch of diameter/mile. 
Readings that exceed 100 gal./day but are below 1,500 gal./day shall be remeasured using 
a weir with spout  approved by the Project Officer.   

F. Sewer sections containing a large amount of lateral volume or sewer sections partially submerged, 
shall be air-tested using the appropriate criteria stipulated in ASTM Designation C-828 to ensure 
accuracy of the test procedure.   

Table 2: Vacuum Test Table- Specified test period for vacuum to Drop less than one-inch 
mercury 

Manhole Depth 
In Feet  

4-Foot Inside 
Diameter  

5-Foot Inside 
Diameter  

6-Foot Inside 
Diameter  

 (seconds)  (seconds)  (seconds)  
8 20 26 33 

10 25 33 41 
12 30 39 49 
14 35 46 57 
16 40 52 65 
18 45 59 73 
20 50 65 81 
22 55 72 89 
24 59 78 97 
26 64 85 105 
28 69 91 113 
30 74 98 121 

Table 3: Air Test Table- Based on Equations from ASTM C828 

SPECIFICATION TIME (min:sec) REQUIRED FOR PRESSURE DROP  
FROM 3-1/2 to 2-1/2 PSIG WHEN TESTING ONE PIPE DIAMETER ONLY 

PIPE DIAMETER, INCHES 
PIPE  
LENGTH          
(FEET) 4 6 8 10 12 15 18 21 24 

25 0:04 0:10 0:18 0:28 0:40 1:02 1:29 2:01 2:38 
50 0:09 0:20 0:35 0:55 1:19 2:04 2:58 4:03 5:17 
75 0:13 0:30 0:53 1:23 1:59 3:06 4:27 6:04 7:55 
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SPECIFICATION TIME (min:sec) REQUIRED FOR PRESSURE DROP  
FROM 3-1/2 to 2-1/2 PSIG WHEN TESTING ONE PIPE DIAMETER ONLY 

PIPE DIAMETER, INCHES 
PIPE  
LENGTH          
(FEET) 4 6 8 10 12 15 18 21 24 

100 0:18 0:40 1:10 1:50 2:38 4:08 5:56 8:05 10:34 
125 0:22 0:50 1:28 2:18 3:18 5:09 7:26 9:55 11:20 
150 0:26 0:59 1:46 2:45 3:58 6:11 8:30   
175 0:31 1:09 2:03 3:13 4:37 7:05    
200 0:35 1:19 2:21 3:40 5:17     
225 0:40 1:29 2:38 4:08 5:40     
250 0:44 1:39 2:56 4:35      
275 0:48 1:49 3:14  4:43      
300 0:53 1:59 3:31       
400 1:10 2:38        
450 1:19  2:50        
500 1:28 2:50 3:47 4:42 5:40 7:05 8:30 9:55 11:20 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Sewer Service Connections  

A. Sewer service connections shall be measured in linear feet along the center line of the service 
line, from the center line of main sewer to the end of the cap of where tied into the existing service 
line. Payment for house connections shall include the plumbing permit, demolition, excavation, 
backfill, restoration of roadways as shown in Standard M-6.1, all other restoration, tapping main 
sewer, pipe, fittings, and all additional work required to provide a complete and operable house 
connection.   

4.2 Sanitary Sewer Force Mains  

A. Measurement and payment shall be as per Section 02500 - Gravity Sewers and Appurtenances, 
and shall also include thrust blocks, anchorage, and any other restraint required.  

4.3 Drop Connections  

A. Drop connections for the various sizes and depths shown on the bid proposal shall be measured 
as each. Payment shall be at the unit price stated in the bid proposal and shall include all materials, 
labor and other work necessary to provide a complete and operable installation. 

END OF SECTION 02510  
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SECTION 02515 - TELEVISED INSPECTION OF SEWERS 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all labor, materials, equipment to inspect sewer pipes using closed circuit television 
technology as specified herein.  

1.2  Related Work Specified Elsewhere  

A. Section 02500 – Gravity Sewers and Appurtenances  

B. Section 02505 – Storm Sewers and appurtenances 

C. Section 02510 - Sanitary Sewers and Appurtenances  

1.3  Applicable Standards and Specifications  

A. National Association of Sewer Service Companies (NASSCO)  

1.4 Submittals  

A. Provide copies of the inspection and electronic reports complying to NASSCO Pipeline 
Assessment and Certification Program (PACP) standards for all segments of sewer and manholes 
inspected. 

B. The inspection video is either configured for viewing using the latest version of Windows Media 
Player, or the appropriate viewing software must be submitted on each CD or DVD. Files are 
configured to have the ability to use all features of the CCTV player including fast forwarding 
capability.   

1.5 Quality Assurance  

A. The vendor performing the Television Inspections shall hold a valid NASSCO PACP 
certification.   

PART 2 - PRODUCTS 

2.1 Equipment  

A. The television camera used for the inspection shall be one specifically designed and constructed 
for such inspection.  Lighting for the camera shall be suitable to allow a clear picture of the entire 
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periphery of the pipe. The camera shall be operative in 100% humidity conditions. The camera, 
television monitor, and other components of the video system shall be capable of producing 
picture quality to the satisfaction of the Project Officer.  The Equipment shall provide a means of 
accurately measuring distance from manhole or other structure to an accuracy of plus or minus 6 
inches.  

PART 3 - EXECUTION 

3.1 General  

A. After cleaning, all sewer sections shall be visually inspected by means of closed-circuit television. 
The inspection shall be done one segment at a time from structure to structure and the flow in the 
section being inspected shall be suitably controlled.  All CCTV inspections and documentation 
shall be performed in accordance with NASSCO PACP standards including the specific date and 
time of inspection.  

B. The camera shall be moved through the line in either direction, stopping when necessary to permit 
proper documentation of the sewer’s condition and any connections. In no case shall the television 
camera be pulled at a speed greater than  25 feet per minute.  Obtain a still picture (color jpeg 
format) of all significant defects observed during inspection. Record segment, location along 
sewer, clock position, time and defect code for each picture. Obtain still photograph coaxial with 
each lateral. Perform a 360-degree pan at all pipe joints. During the inspection the following 
information shall be clearly and continuously displayed on the periphery of the screen, monitor 
and CCTV recording: starting location ID, ending location ID, distance from manhole or 
headwall. A global positioning system device shall be used to document the inlet and outlet 
locations. Manual winches, power winches, TV cable, and powered rewinds or other devices that 
do not obstruct the camera view or interfere with proper documentation of the sewer conditions 
shall be used to move the camera through the sewer line. If, during the inspection operation, the 
television camera does not pass through the entire sewer segment between manholes, the 
Contractor shall set up his equipment so that the inspection can be performed from the opposite 
manhole.  If, again, the camera fails to pass through the entire sewer segment, the inspection shall 
be considered complete and noted as “Survey Abandoned” with the specific reason.  

C. When manually operated winches are used to pull the television camera through the line, 
telephones or other suitable means of communication shall be set up between the two manholes 
of the section being inspected to insure good communications between members of the crew.  

D. The Contractor shall stop the camera and inspect all entering pipe connections and other features 
of interest.  

3.2 Documentation  

A. All documentation shall clearly reference the  unique identifier for the pipe segment for each 
segment of pipe inspected. Contractor to verify pipe size, material and length provided by the 
County. If discrepancies are found the contractor is to note the differences. If the contractor finds 
additional structures, contractor to document the type and location of the structure found so it can 
be added to the system.  
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B. Electronic media location records shall be kept by the Contractor and shall clearly show the 
location, by distance in 1/10 of a foot, from the manhole wall, in relation to an adjacent manhole 
of each infiltration point observed during inspection. The information called out includes but not 
limited to: structural condition and deformation of the pipe walls, segment length (from inside 
walls of adjacent manholes), manhole depth (invert to top of casting to nearest 0.1 ft), blockages 
or obstruction and associated locations, condition of joints and pipe walls, standing water/sag 
conditions, infiltration/exfiltration, fluctuations in water level, size location and condition of 
laterals with the clock position.  In addition, other points of significance such as locations of 
building sewers, unusual conditions, roots, storm sewer connections, cracks, fractures, broken 
pipe, presence of scale and corrosion, and other discernible features, as defined in the PACP 
defect codes, shall be recorded on electronic media and a copy of such records shall be supplied 
to the Owner.   

C. Digital photographs of the pipe condition and all defects shall be taken by the Contractor.  
Photographs shall be located by distance, in increments of 1/10 of a foot, from the adjacent 
manhole or structure wall.  

D. Electronic media recordings shall be in a format and media which is acceptable to the Project 
Officer.  

E. The Contractor shall report any evidence of illicit discharges or illicit connections to the storm 
drain system to the Department of Environmental Services. 

3.3 Pipe Condition Coding 

A. Pipe condition coding for pipes subjected to CCTV inspection is done in accordance with National 
Association of Sewer Service Companies’ 

B. Table of PACP Defect Grades: 
Grade Description Estimated Time to Failure 

1 EXCELLENT: Minor 
Defects 

Unlikely in the foreseeable future 

2 GOOD: Defects that have 
not begun to deteriorate. 

20 years or more 

3 FAIR: Moderate defects 
that will continue to 
deteriorate. 

10 to 20 years 

4 POOR: Severe defects that 
will become grade 5 defects 
within foreseeable future. 

5 to 10 years 

5 IMMEDIATE 
ATTENTION: Defects 
requiring immediate 
attention. 

Has failed or will likely fail within 
the next 5 years 
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 Television Inspection  

A. Where specifically included as a payment item, payment shall be lump sum and shall include the 
labor, materials, equipment, operations, maintenance of traffic, operational modifications to the 
existing system, and any other work required to perform Television Inspections.  If not included 
as a specific pay item, Television Inspection shall be considered incidental to the installation of 
any new sewer and no separate payment shall be made for the Television Inspection. 

END OF SECTION 02515 
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SECTION 02550 - WATER MAINS AND APPURTENANCES 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all plant, labor, supervision, materials and equipment to install all water pipe and 
appurtenances to the lines and depths as called for on the approved plans and as described herein 
for a complete and operable water distribution system.   

1.2 Related Work Specified Elsewhere  

A. Section 02200 - Earthwork  

B. Section 02202 – Rock Excavation 

C. Section 02400 – Protection of Excavation 

D. Section 02650 – Restoration of Roadways 

E. Section 02952 – Trenchless Crossing 

F. Section 03100 – Concrete, Formwork, Reinforcement, and Materials 

1.3 Applicable Standards, and Specifications  

A. American National Standards Institute (ANSI)  

B. American Society for Testing and Materials (ASTM).  

C. American Water Works Association (AWWA).  

D. National Fire Protection Association (NFPA)  

E. Arlington County Fire Protection Code (Chapter 8.1 of the Arlington County Code)  

F. Arlington County Plumbing Code (Chapter 18 of the Arlington County Code).  

G. Arlington County Utilities Code (Chapter 26 of the Arlington County Code).   

H. Plumbing Code adopted by the State of Virginia  

I. Erosion and Sediment Control Ordinance (Chapter 57 of the Arlington County Code).  

J. Virginia Department of Health (VDH) Waterworks Regulations (12 VAC 5-590)   

K. Arlington County Dechlorination Policy Acknowledgement form  
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L. Arlington County Dechlorination Plan form 

M. Arlington County Dechlorination and Disposal Procedures 

1.4 Submittals  

A. Submit full descriptions and details of all pipe, valves, hydrants, and other appurtenances 
proposed for the project Per Section 01330 Submittal Procedures.  

1.5 Quality Assurance  

A. The manufacturer shall provide facilities or a certified laboratory for conducting load bearing and 
other tests required by the referenced specifications such as the ASTM.   

B. The Contractor shall provide ample space and other accommodations to enable the Project Officer 
to inspect all pipe, fittings, and joint materials upon delivery to the site and prior to utilizing the 
pipe, fittings, and joint materials in the Work.  The Contractor shall ensure that materials are 
stockpiled or otherwise stored such that the Project Officer has access to all aspects and 
components.  

1.6 Acceptance 

A. No portion of new installation shall be considered for acceptance without a submittal. that 
includes a minimum of a passing hydrostatic test, passing bacteriological tests, and as-built 
drawing (Section 3.3).  

PART 2 - PRODUCTS  

2.1 General  

A. All materials shall be suitable for 150 pounds per square inch (psi) working pressure unless 
otherwise indicated.   

B. Pipe of the same size and material shall be furnished by the same manufacturer. Each pipe length 
and fitting shall be clearly marked with the manufacturer's name, trademark and class of pipe.   

C. Materials shall be recently manufactured and unused. Only previously approved manufacturers 
items may be furnished.   

2.2 Pipe  

A. Pipe shall be ductile iron conforming to AWWA C151 (ANSI A21.51), class 53 minimum for 6-
inch and smaller pipe and class 52 minimum for 8-inch and larger pipe. Pipe shall be single 
cement lined conforming to AWWA C104 (ANSI A21.4) with a minimum 1.0 mil. thick 
bituminous coating and shall have mechanical or push-on joints utilizing rubber gasket rings, 
conforming to AWWA C111 (ANSI A21.11).     

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



SECTION 02550  WATER MAINS AND APPURTENANCES 

 

SEPTEMBER 2020 
Arlington County Construction Standards and Specifications 

SECTION 02550 - 3 

B. Fittings shall be mechanical joint ductile iron conforming to AWWA C110 (ANSI A21.10), with 
a minimum pressure rating of 250 psi, or ductile iron compact grade conforming to AWWA C-
153 (ANSI 21.53) with a minimum pressure rating of 350 psi.  Fittings shall be cement lined 
conforming to AWWA C104 (ANSI A21.4) with a minimum 1.0 mil. thick bituminous coating.  

C. Polyethylene encasement with a minimum thickness of 8-mils shall be applied to all underground 
ductile pipe installations and shall comply with the installation and material requirements of 
AWWA C-105 and ANSI A21.5. All pipes, fittings, valves, hydrants and branch connections 
shall be encased as shown on approved plans. All holes and openings of any size shall be repaired 
in accordance with the manufacturer’s recommendations.  

2.3 Tie Rods and Accessories for Anchorage and Mechanical Joint Restraints  

A. Tie rods, tie bolts and accessories shall be manufactured of corrosion resistant steel, ASTM-A242, 
Super Star series of Star National Products, Romac Industries, Smith Blair, or approved 
equivalent.   

B. Mechanical joint restraints shall be used with all water main appurtenances as directed or as 
approved by the Project Officer. Mechanical joint restraint shall be incorporated in the design of 
the follower gland and shall include a restraining mechanism which, when actuated imparts 
multiple wedging action against the pipe, increasing its resistance as the pressure increases. 
Restraining devices shall be manufactured of ductile iron. Torque limiting twist off nuts shall be 
used to ensure proper installation of the restraining device. The minimum working pressure shall 
be at least 250 psi. and shall be manufactured by EBAA iron, inc., Romac Industries, Smith Blair, 
or approved equivalent.  

2.4 Gate Valves  

A. Gate valves, 4-inch through 12-inch, for buried installation shall be ductile or grey cast iron, 
resilient wedge type, O-ring sealed, non-rising stem, fitted with a 2-inch operating nut opening 
left, with mechanical joint and/or flanged ends, as indicated on the drawings. Valves shall 
conform to AWWA C-509 (grey iron) or C-515 (ductile iron) requirements.  Provide buried 
valves with valve boxes. Provide extension stems extended within two feet of finished grade if 
required for valve depth. Valves shall be American Flow Control Series 2500-1, Mueller A-
22360, U.S. Pipe USPO valve, Kennedy KS, or approved equivalent.   

B. Gate valves 14" and larger shall be iron body with fusion epoxy coating conforming to AWWA 
C 550 bronze mounted, double disc, resilient wedge, O-ring sealed, non-rising stem, fitted with a 
2" operating nut opening left, with mechanical joint and/or flanged ends as indicated on the 
drawings. 14" gate valves may be installed in vaults or buried with valve boxes and extension 
stems placed within two feet of finished grade if required for valve depth. Gate valves 16" and 
larger shall be installed in vaults with or without NRS bypass valve as indicated on the drawings. 
Valves shall conform to AWWA C-500 requirements and shall be Mueller Co. 2360 series or 
from US Pipe USPO, or American Flow Series, or approved equivalent.  

C. Gate valves 3" to 8" for water meter and/or fire line vault or interior installation shall be iron 
body, bronze mounted, resilient wedge , bolted bonnet, 250 psig maximum working pressure class 
125 psi, outside screw and yoke, rising stem with hand wheel, opening left, with flanged ends. 
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Valves shall be Mueller Co. 2360 series or from US Pipe USPO, or American Flow Series, or 
approved equivalent.  

D. Gate valves 2" and smaller shall be bronze body, solid disc, union bonnet, class 150 psi minimum, 
non-rising stem with hand wheel, opening left, with inside threaded ends.  Valves shall be 
Stockham Model B-128 , Crane Model No. 426, or from Mueller Co or US Pipe USPO. or 
approved equivalent.  

2.5 Butterfly Valves, Check Valves and Insert Valves  

A. Butterfly, check, and insert valves shall be as directed by the Project Officer on a special project 
basis.   

2.6  Fire Hydrants  

A. Fire hydrants shall be dry top, dry barrel compression type, with a valve opening of 5-1/4inches, 
double 0-ring seals and safety flange, and shall conform to AWWA C502 requirements.  

B. Hydrants shall be provided with two 2-1/2 inch hose outlets and one 4-inch pumper outlet with 
threading conforming to NFPA No. Standard 1963, Standard for Fire Hose Connections, 
requirements for American National Fire Hose Connection Screw Threads (NH), 6-inch 
mechanical joint inlet connection, National Standard 1-1/2 inch pentagon operating nut and outlet 
cap nuts, chains on outlet caps, and harnessed lugs. Hydrants shall open left and counterclockwise. 
Fire hydrants shall be painted with an exterior type industrial coating enamel. The upper barrel 
including bonnet and hose nozzle caps shall be painted "National Standard Yellow". Hydrants 
shall be Mueller Super Centurion 250, Kennedy “Guardian”, Clow “Medallion”,  or approved 
equivalent.  

2.7 Valve Boxes  

A. Valve boxes shall be of the two-piece, sliding type 5-1/4-inch shaft, cast iron kind.  Valve box lid 
shall read “Water” Valve boxes shall be as manufactured by Bingham and Taylor Company, 
Capitol Foundry, or Tyler Company and conform to their standard dimensions.   

2.8 Copper Pipe  

A. Copper pipe shall be seamless water tube, AWWA type K conforming to ASTM designation B88 
requirements.  Fittings shall be underground copper service flared type.   

2.9 Water Meters and Services 2-inch and smaller by Arlington County  

A. Water meters, including taps, pipe fittings, meter box and accessories from the water main 
through the meter, shall normally be furnished and installed by the Arlington County Department 
of Environmental Services (DES) after payment of the appropriate fee. The connection from the 
back side of the meter installation to the building shall be installed by the owner’s plumber.  
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2.10 Water Meters and Services 2-inch and smaller by Contractor  

A. The Department of Environmental Services shall approve all water meter locations. Water meters 
shall be located in the utility strip or just behind the curb within public right-of-way or recorded 
easements and a minimum of 5 feet horizontally clear from other utilities, structures, or trees.   

B. The Contractor shall assume complete responsibility for the installation, adjustments and any 
damage that may occur until final acceptance of the project.  

C. The Contractor shall furnish all water service materials except the water meter.  The water meter 
is always supplied and installed by Arlington County. 

D. New water mains shall pass all acceptance testing procedures before the installation of water 
service connections.  

E. All services shall be installed by wet tap only. Service taps shall be located at the 10:00 and 2:00 
position on the water main. Maintain a minimum of 12 inches between taps. Direct taps are 
allowed for 1-inch connections. Use approved saddles for 1 ½ inch and 2-inch connections.  

F. Water service lines shall have a minimum of three feet of cover and shall be approved by the 
Project Officer, from the main to the meter prior to backfilling. Meter settings for 1-inch to 2-
inch services shall be a minimum of 18-inches and a maximum of 24-inches below the meter box 
cover. Meter box covers shall be painted black with an exterior type of rust resistant enamel.   

G. Meter boxes, meter box covers, corporation stops, angle valves, yoke ells, yoke bars and all other 
appurtenances (except the water meter) necessary for a complete installation shall be provided in 
accordance with the approved plans, specifications and requirements of DES.  Meter box covers 
shall be furnished by Bingham and Taylor, Capitol Foundry, Ford Meter Box Co., or approved 
equivalent.  

2.11 Water Meters and Services by Contractor 3-inch and Larger 

A. The Department of Environmental Services shall approve all water meter and service locations.  
Water meters shall be within a specified permanently provided clear space located just behind the 
curb in public right-of-way or just behind the curb in recorded easements. 

B. All materials necessary for a complete water service installation (except the water meter) shall be 
provided and installed by the Contractor in accordance with the approved plans. 

C. The Contractor shall assume complete responsibility for the installation, adjustments, and any 
damage that may occur until final acceptance of the project. 

D. New water service piping and appurtenances shall pass all acceptance testing procedures and 
inspections before the installation of the water meter by Arlington County. 

2.12 Air Release Valves  

A. Air release valves shall be constructed of cast iron body and cover conforming to ASTM 
A126.GR.B requirements. The float shall be stainless steel conforming to ASTM A240 
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requirements. Air release valves shall be manufactured by Apco, Crispin, Cla-val, Flomatic, or 
approved equivalent.  

2.13 Tapping Sleeves and Valves  

A. Tapping sleeves and valves shall conform to the applicable requirements specified herein for 
installation on the existing type of pipe described below.   
1. Iron Pipe: Tapping sleeves shall be iron or stainless steel. The iron tapping sleeve shall 

have an iron body, mechanical joint, with gaskets, suitable for installation on the existing 
iron pipe. The tapping sleeve shall be as manufactured by Mueller Company No. H-615 or 
approved equal. Tapping valves shall conform to the applicable requirements specified 
herein for gate valves. All stainless steel tapping sleeves shall be type 304 stainless steel 
with stainless steel flange and full circumferential seal as manufactured by JCM style 432, 
Ford style FAST, Smith Blair #663, or approved equivalent.  

2. Concrete Pipe:  The tapping sleeve shall be in accordance with AWWA Manual M9. The 
sleeves shall have a separate gland which permits installation of the sleeve prior to the 
cutting of the prestress wires. The gland shall have a fusion epoxy coated (per AWWA C-
213-79) waterway, and a broad gasket set in a retaining groove of a draw flange to eliminate 
flexing.  The gland shall be equipped with load bearing set screws to protect the cylinder. 
Sleeves shall be furnished with grouting seals and grout horns to facilitate filling the space 
between the sleeve and the pipe.     

2.14 Service Clamps  

A. Service clamps shall have cadmium zinc plated be double steel straps and ductile iron body with 
corporation stop thread of appropriate size, neoprene gasket cemented in place, and cadmium zinc 
plated nuts. and straps and shall be the diameter required. Clamps shall be as manufactured by 
Ford, Mueller, Romac Industries, Smith Blair, JCM Industries or approved equivalent.   

2.15 Manhole Frames and Covers  

A. Manhole frames and covers shall conform to the requirements of Section 02500 Gravity Sewers, 
or as specified on the plans.  Refer to W-9.7, W-9,8, and W-9.9. 

2.16 Manhole Steps  

A. Manhole steps shall conform to the requirements of Section 02500 Gravity Sewers  

2.17 Concrete 

A. Concrete used for concrete thrust blocks and valve collars shall be in conformance with Section 
03100 of these Specifications. 
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PART 3 - EXECUTION 

3.1 Water Main Design Criteria  

A. Water mains shall be designed and installed to conform to Arlington County Standards and 
Specifications, the Virginia Department of Health Waterworks Regulations, American Water 
Works Association Standards and the following design criteria:   
1. If required by DES, detailed design calculations shall be submitted to substantiate line sizes 

and to demonstrate that the minimum pressure of 20 psi, as stated in 12VAC5-90 of the 
Virginia Administrative Code, shall be met for average daily demands, peak hourly 
demands, and maximum daily demand plus fire flow. The final size of all water mains and 
appurtenances shall be determined by DES.  

2. The hydraulic conditions at the points of proposed connection of the existing Arlington 
County water system shall be defined. DES shall provide the hydraulic conditions at the 
node closest to the point of connection (i.e., fire flow test results). The designer of the 
proposed water system shall model the water system network starting from the node of the 
water system for which Arlington County has supplied the starting hydraulic conditions. 
Requests for computer modeling or fire flow test information shall be addressed to DES. 
The request for computer modeling shall include a sketch plan indicating the location of 
proposed development, size of building, type of occupancy, number of occupants, 
estimated average daily demand, maximum daily demand, peak hourly demand and fire 
flow demand based on the Arlington County Fire Prevention Code requirements for all 
buildings within the proposed development. Required fire flow calculations shall be 
provided on the cover sheet of the approved plans.  

3. Water mains shall be 8-inch diameter minimum (unless otherwise approved by DES) and 
shall be looped wherever possible. Dead end mains shall not exceed 600 feet without 
approval from DES and shall have blow-offs or fire hydrants for flushing.  No flushing 
device shall be directly connected to any sewer.  

4. Water mains shall be located in street right of way and 7 feet off of face of curb wherever 
possible. The water main shall extend the full frontage of the property being served unless 
directed otherwise by DES.  Water mains shall not be located longitudinally under walks. 
Water mains, water meters, fire hydrants and blow offs shall be publicly maintained and as 
such shall be installed within recorded easements on private property when locations in 
public right of way are not possible. Such easements, measuring 20 feet in width, shall be 
recorded prior to final approval and issuance of building permits.   

5. Water mains shall have a minimum cover of 4 feet measured from the top of pipe to the 
proposed finished grade directly above the waterline; however, 3 feet minimum cover may 
be used for short distances to avoid utility conflicts and excessive depth of water main.  
Mains shall be laid on continuous grades to avoid sags or crests in the line.   

6. The minimum clear horizontal separation between water mains and sewer mains or sewer 
manholes shall be 10 feet (conforms to VDH Waterworks Regulation 12 VAC 5-590-
1150). When local conditions prevent a minimum horizontal separation of 10 feet between 
water mains and sewer mains or sewer manholes, a closer separation may be allowed 
provided that:   
a. Sewer manholes shall be of watertight construction and tested in place.   
b. The bottom (invert) of the water main shall be a minimum of 18 inches above the 

top (crown) of the sewer.  The water main and sewer pipes shall be kept in separate 
trenches.  Where minimum vertical separation cannot be obtained, the sewer shall 
be constructed of ductile iron pipe and pressure tested in place without leakage prior 
to backfilling.   
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7. No water mains shall pass through or come in contact with any part of a sewer manhole.   
8. Water mains crossing over sewers shall be laid to provide a minimum vertical separation 

of 18 inches between the top of the sewer and the bottom of the water main.  If local 
conditions prevent this, the water main shall be relocated to provide the separation directed 
by the Project Officer, or the sewer shall be constructed of ductile iron pipe pressure tested 
in place without leakage before backfilling and with no joint of the sewer closer than 8 feet 
of the water main.   

9. Water mains crossing under sanitary sewers shall be protected by the following provisions:   
a. A minimum vertical separation of 18 inches between the top of the water main and 

the bottom of the sewer.   
b. Sewer shall be constructed of ductile iron pipe, pressure tested in place without 

leakage before backfilling.   
c. Adequate structural support for the sewer to prevent excessive joint deflection and 

the settling on and breakage of the water main.  Refer to Standard Drawing M-7.0.   
d. One length of the water pipe shall be centered at the point of crossing so that the 

joints are equidistant and as far as possible from the sewer.   
10. Water mains crossing over surface waters shall be adequately supported, protected from 

freeze damage, accessible for repair or replacement, and above the 100-year flood 
elevation.   

11. Water mains crossing under surface waters shall be protected by the following provisions:   
a. The pipe shall be of special construction, having flexible watertight joints.   
b. Valves shall be provided at both ends of the water crossing so that the section can 

be isolated for tests or repair; the valves shall be easily accessible and not subject to 
flooding.   

c. Sample taps shall be available at each end of the crossing at a reasonable distance 
from each side of the crossing and not subject to flooding.   

d. Permanent taps shall be made for testing and locating leaks.   
12. The minimum clear horizontal separation between water main and utilities other than 

sanitary sewer shall be 5 feet (see 3.1.A.6 for separation between water main and sanitary 
sewer).   

13. The minimum vertical clearance between water main and utilities other than sanitary sewer 
shall be 1.0 foot, unless provisions to prevent damage to the underlying utility are detailed 
for approval by DES.   

14. The minimum horizontal separation between water main and buildings or other structures 
shall be provided as follows:   
a. Ten feet for water mains less than 16 inches and 10 feet or less in depth.   
b. Fifteen feet for water mains 16 inches and larger or all mains in excess of 10 feet in 

depth.   
15. Valves shall be provided on all mains at major intersections and on branch mains at minor 

intersections. Four valves are required at crosses and three at tees unless otherwise 
approved by DES. Line valve spacing shall be 500 feet maximum for water mains 12 inches 
and smaller and as determined by DES for mains larger than 12 inches. Valve boxes shall 
be set and adjusted flush with the roadway surface. Where valves boxes are located in off 
street areas they shall be set flush in a 2’ x 2’ x 6” concrete pad.  

16. Automatic air release valves shall be installed on water mains according to the following 
provisions (conforming to VDH Waterworks Regulation 12-VAC 5-590-1160):   
a. Air release valves shall be located at "strategic" high points as directed or approved 

by DES.  
b. Refer to the standard drawings for air release valve settings.  
c. Air release valve and piping shall be two inches unless directed or approved 

otherwise by DES.  
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d. Air release valves shall not be located in areas subject to flooding or high water 
table. In cases where such locations cannot be avoided, sump pumps and special vent 
piping shall be required as directed by DES.  

e. Tapping saddles shall be used.  
f. Chambers containing air release valves shall not be connected directly to any storm 

drain or sanitary sewer, nor shall air release valves be connected directly to any 
sewer. Chambers shall be drained to the surface of the ground where they are not 
subject to flooding by surface water or to absorption pits located above the seasonal 
groundwater table elevation. Sump pumps may be used where other means are not 
practical.  

17. Water meters shall be located in the utility strip or just behind the curb and a minimum of 
5 feet clear of driveways and other vehicular traffic areas. A clear space 5 feet by 5 feet 
shall be permanently provided for 2 inch and smaller water meters. A clear space 20 feet 
by 15 feet and 10 feet deep shall be permanently provided behind the curb for 3- and 4-
inch water meter vault installations. A clear space 25 feet by 20 feet and 10 feet deep shall 
be provided for 6-and 8-inch meter vault installations. Water meters sizes greater than 8-
inches shall be approved by DES.  

18. No water service taps shall be made without special approval from DES in transmission 
mains 16 inches and larger.   

19. Backflow prevention devices shall be installed at each service connection to a consumer's 
water system when specified by the Arlington County Department of Community 
Planning, Housing & Development (DCPHD) - Inspection Services Division that a 
potential health, pollution or system hazard to the waterworks exists.  Refer to the 
Arlington County Cross Connection and Backflow Prevention Control Ordinance for more 
information.   

20. All plans and specifications for construction of proposed water distribution facilities must 
be approved by DES.  No water distribution facility shall be constructed without approved 
plans, shop drawings and construction cut sheets.   

21. All existing segments of water main to be cut and capped shall be strapped or thrust blocked 
as directed by DES.   

22. Blow offs for water mains shall be provided at all “strategic” low points and all terminal 
points. Fire hydrants may be used in lieu of blow offs as directed by DES. Blow offs shall 
be installed in meter boxes and located behind the curb line and clear of driveways and 
other vehicular traffic areas (refer to Standard Drawing W4.0).   

3.2 Fire Protection Requirements  

A. Waterworks systems shall be designed to deliver a minimum residual pressure of 20 psi with fire 
flow requirements and maximum daily demands applied to the system. Applicable fire flow shall 
be selected based on the requirements of Appendix B of the Arlington County Fire Prevention 
Code.  The required fire flow may be reduced by up to 75% for buildings protected throughout 
with automatic sprinkler systems complying with the requirements of the Virginia Uniform 
Statewide Building Code, but in no case shall the flow be less than:   
1. One and Two-family dwellings - minimum exposure distances of:  

less than 10'    1,500 – 2,000 gallons per minute (gpm) 
10' - 30'   1,000 – 1,500 gpm 
greater than 30'   1,000 gpm 

 
2. Other than One and Two-family dwellings: 1,500 gpm   
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B. Fire Hydrants   
1. Fire hydrants shall be located behind the curb line in accessible areas. Maximum spacing 

shall be 500 feet in residential areas and 300 feet in commercial and high-density areas.   
2. Building siamese fire line connections shall be located within 75 feet of fire hydrants or as 

approved by the Arlington County DCPHD - Inspection Services Division.   
3. Actual fire hydrant locations are subject to approval by the Arlington County Fire Marshal 

and DES.   
4. Fire hydrants shall not be installed on lines less than 8 inches in diameter or on lines not 

adequately sized to carry fire flows.  Installation of fire hydrants on 6-inch water mains 
may be approved in special cases as determined by DES.   

5. Connect hydrants to the water main with a minimum 6-inch ductile iron branch controlled 
by an independent gate valve. Hydrants shall stand vertically plumb with the center of the 
4-inch pumper nozzle a minimum of 18 inches above the top of curb on streets with curb 
and gutter or a minimum of 18 inches above the elevation of the edge of the shoulder on 
streets without curb and gutter. Provide vertical offsets or bends as required to set hydrants 
at proper grade.  The maximum bury depth shall be 6 feet.   

6. No plantings or erection of other obstructions shall be made within 5 feet of any fire 
hydrant.   

7. All hydrants, fire line valves and fittings shall be strapped or thrust blocked as approved 
by DES (refer to Standard Drawing W-7.0).   

8. Drainage fill shall be provided to prevent the ponding of water around hydrants.  

 
9. Fire hydrants shall be installed five feet from the point of curvature of curb returns or at 

the property line between properties in subdivisions or other areas where fire hydrants are 
installed between intersections.   

10. Fire hydrants shall be drained to dry wells provided exclusively for this purpose.  
11. Fire hydrants shall not be located in areas subject to high groundwater, flooding, 

contaminant or pollutant spills, or in areas where surface water ponds.  If there exist no 
alternative location, weep holes on the hydrant shall be plugged and the hydrant shall be 
marked for seasonal dewatering or the weep hole drainage shall be piped to daylight with 
the pipe end screened.  

12. Fire hydrants shall be placed so that the top operating nut is a minimum of 18 inches and a 
maximum of 2 feet back from the face of curb unless otherwise directed by the Arlington 
County Fire Marshal or DES.   

13. Fire hydrants shall be installed within recorded easements on private property when 
locations in public right of way are not possible.   

3.3 Minimum Requirement for As-Built Plan  

A. Prior to acceptance of water mains and appurtenances, the Contractor shall submit to the Project 
Officer all As-Builts Drawings as required in Section 01720 of these specifications.  Such 
submittals shall be made prior to Request for Final Payment.  As-Builts shall include a 
certification from a Licensed Surveyor or Licensed Engineer that the plans as drawn indicate 
actual construction. The As-Built Drawings shall include, but are not limited to, the following:   
1. Changes in valve and fire hydrant locations.  
2. Horizontal line changes and/or location of water main appurtenances changes.  
3. Any changes in water main profiles greater than 6-inches.  
4. Actual materials, limits of mechanical joint restraints and location of reaction blocking 

used on the project. 
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5. Water main to meter distances and locations of all water service meters and water service 
lines.  

6. Show actual location, depth or elevation, type and size of all utility crossings.  
7. Provide a minimum of two (2) swing ties to all valve boxes and permanent blow offs from 

fixed permanent objects visible above snow cover such as fire hydrants, utility poles or 
building corners. Swing ties shall cross as near to ninety degrees as practical for each valve 
box and blow off located. 

.  

3.4 Construction Standards  

A. Laying Pipe   
1. Use proper and suitable tools for the safe handling and laying of pipes and fittings. Prevent 

fitting linings and coatings from being damaged; damaged pipe shall be replaced or 
repaired to the satisfaction of the Project Officer.   

2. Unless indicated otherwise, the depth of trench shall be sufficient to provide a minimum 
cover over the top of the pipe of 4.0 feet from the existing or proposed ground surface and 
to avoid interference of the pipeline with other utilities.  Install pipe on continuous grades, 
as indicated on plans, to avoid sags or crests in the line.   

3. The cutting of pipe for inserting valves, fittings, or closure pieces shall be done in a neat 
and workmanlike manner, without damage to the pipe, so as to leave a smooth end at right 
angles to the axis of the pipe. Outside edge of cut pipe shall be beveled and smoothed to 
avoid damage to the gasket.  Avoid damage to the lining.  Do not flame cut cast iron pipe 
with oxyacetylene torch.   

4. Thoroughly clean pipes and fittings before they are laid.   
5. Carefully lower pipe fittings into trench. Butt ends of pipe against each other in such a 

manner that there shall be no shoulder or unevenness on the inside of the pipe.   
6. Ensure that pipe is well bedded on a solid foundation as shown in the standard details.  

Correct any defects due to settlement.  Excavate bell holes sufficiently large to ensure 
making proper joints.  Exercise precautions to include the furnishing and placing of 
aggregate to prevent any pipe from resting directly on rock.  Rock found in trench shall be 
removed to provide a clearance of at least six inches below and on each side of all pipe, 
valves and fittings and shall be replaced with select fill.   

7. Iron pipe shall be jointed in full accordance with AWWA Standard C600, the 
manufacturer's recommendations and the following requirements:   
a. Push-on joints shall be thoroughly cleaned.  Brush-coat gasket retaining groove with 

approved gasket lubricant and insert the rubber gasket in the bell socket. Apply a 
thin film of approved gasket lubricant to the exposed gasket surface. Clean and 
center the spigot end of the pipe into the socket complete the joint by forcing the 
spigot end to the bottom of the socket.   

b. Mechanical joints shall be thoroughly cleaned.  Lubricate the gasket and spigot. 
Place the gland on the spigot end, followed by the gasket, and the pipe end seated 
and centered in the socket.  The gasket shall then be seated in the sockets, gland 
moved into position and bolts and nuts loosely assembled by hand.  Tighten with a 
wrench.   

8. At the close of work each day, close end of the pipeline with an expansion stopper so that 
no dirt or other foreign substance may enter the line. Keep this stopper in place until pipe 
laying is resumed.   

9. Remove and replace all defective materials at no additional cost to the County.   
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B. Connections to Existing Mains   
1. Notify the Project Officer two (2) working days prior to scheduling work on existing water 

mains (notify Project Officer on Thursday before proposed Monday work).  No 
connections shall be scheduled for the day before weekends and holidays.  Connect new 
water mains to the existing mains as shown on the drawings.  Verify the location, type of 
pipe and size of the existing main well in advance of any work on the connection. The 
Contractor shall give DES at least five (5) days’ notice of the need to shut down existing 
water mains so that DES may give advanced notice to the affected customers. Shutdowns 
in service, where permitted, and operation of any valves on the existing system shall be 
done only by DES. To minimize shutdown time, connections to water lines shall be made 
by the Contractor only after complete preparations for such work have been done to the 
satisfaction of the Project Officer.   

2. Reaction backing at connections to existing mains shall be made with high early strength 
concrete. In the event that line pressure must be restored less than 48 hours after the 
placement of reaction backing at these connections, provide temporary deadman and/or 
similar devices as required to maintain stability of the water mains.   

C. Installing Valves and Fittings   
1. Install valves, fittings, and caps to pipe in the manner herein before specified for laying 

pipe. Provide valve boxes for each buried gate valve. Boxes shall not transmit shock or 
stress to the valve.  Center and plumb boxes over the operating nut of the valve, with the 
box cover flush.  Valves shall be strapped to adjacent fittings unless directed otherwise.   

2. Inserting valves and tapping sleeves and valves shall be installed in accordance with the 
valve manufacturer's recommendations.  Test pits shall be dug by the Contractor to 
determine type and size of existing pipe and suitability of tapping location on the pipe.   

D. Thrust Restraint   
1. Provide caps, tees, bends and inserting valves in water mains with reaction backing and 

mechanical joint restraints except where tie rods are specified or indicated. Reaction 
backing shall consist of concrete thrust blocks as shown on the Standard Details. Valves 
for connections to future lines, fire hydrants and related valves, and other fittings or valves 
so indicated shall be anchored by steel rods protected by two coats of acid-resisting asphalt 
paint.  

2. The use of reaction backing may be waived in the sole discretion of DES if the designer 
provides calculations to indicate an adequate number of joints are restrained in proximity 
to caps, tees, bends and inserting valves. The limits of restraints shall be indicated clearly 
on the approved plans.  

3. Concrete thrust blocks shall be installed per the requirements for cast-in-place concrete in 
Section 03100 of these Specifications and DES Standard Details. 

E. Water Service Connections   
1. Water meters, including taps, pipe fittings, meter box, and accessories from the water main 

through the meter, shall normally be furnished by, and installed by, Arlington County after 
payment of the appropriate fee.  Connections from the meter installation to the building 
shall be installed by the Contractor.  

2. For water meters installed as part of a contract, the taps, pipe fittings, meter box and 
accessories from the water main to the existing building service line, shall be furnished and 
installed by the Contractor. Water meters will be provided by the County. 

3. For water meters relocated as part of a contract, the taps, pipe fittings, meter box and 
accessories from the water main to the existing building service line, shall be furnished and 
installed by the Contractor. The existing meters shall be re-installed in the new housing 
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location. The Contractor shall clearly photograph the existing meter reading prior to and 
immediately after the relocation and submit the photographs to the Project Officer. 

4. The Department of Environmental Services shall approve all water meter locations. Water 
meters shall be located in the utility strip or just behind the curb within public right-of-way 
or recorded easements and a minimum of 5 feet horizontally clear from other utilities, 
structures, or trees.   

5. The Contractor shall assume complete responsibility for the installation, adjustments and 
any damage that may occur until final acceptance of the project.  

6. New water mains shall pass all acceptance testing procedures before the installation of 
water service connections.  

7. All services shall be installed by wet tap only. Service taps shall be located at the 10:00 
and 2:00 position on the water main. Maintain a minimum of 12 inches between taps. Direct 
taps are allowed for 1-inch connections. Use approved saddles for 1 ½-inch and 2-inch 
connections.  

8. Water service lines shall have a minimum of three feet of cover and shall be approved by 
the Project Officer, from the main to the meter prior to backfilling. Meter settings for 1-
inch to 2-inch services shall be a minimum of 18-inches and a maximum of 24-inches 
below the meter box cover. Meter box covers shall be painted black with an exterior type 
of rust resistant enamel.   

9. Where specified that Contractor shall install the water service, meter boxes, meter box 
covers, corporation stops, angle valves, yoke ells, yoke bars and all other appurtenances 
(except the water meter) necessary for a complete installation shall be provided in 
accordance with the approved plans, specifications and requirements of DES.   

F. Abandoning Existing Water Mains   
1. Drain and abandon existing water mains not required in the completed system. Abandoned 

mains and appurtenances that conflict with proposed construction shall be removed as 
required.  Abandoned mains not removed shall be capped or bulk headed at all open ends.   

2. Valves to be abandoned shall be removed along with the valve box, or if abandoned in 
place, the valve box shall be removed, and the resulting void shall be stabilized via use of 
flowable fill or other approved means to avoid any future settlement.  

3. Cut and cap the existing water mains to remain in service at the locations indicated on the 
drawings and provide with thrust block. Keep the length of pipe removed to the minimum 
necessary for installing the cap and concrete blocking.  A cap shall be placed over the end 
of the pipe to be abandoned. The concrete thrust block shall be placed to bear against 
undisturbed ground.  After this work has been completed, the capped line shall not be 
recharged unless so directed by the Project Officer.   

4. Existing fire hydrants not required in the completed system shall be carefully removed, 
cleaned and transported to the County storage yard.  Cap and anchor hydrant lead as close 
as possible to its control valve with concrete thrust block and tie rods if main is to remain 
in service.   

5. Existing water services shall be discontinued by DES unless a written request is provided 
to DES for the temporary use of the service during construction. Water meter boxes and 
vaults shall be removed by the Contractor. Water meters shall be removed by DES as 
required. No credit or allowance shall be given for discontinued water services.  

G. Disinfection of Water Mains   
1. When each pipe length has been placed and shut off, disinfect each section of the water 

main. Provide all labor, materials and equipment to perform the disinfection operations in 
compliance with all state and local regulations.   Disinfection shall conform to AWWA 
C601 and C51 requirements.   
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2. Water for disinfection, flushing and testing shall be furnished to the Contractor from the 
existing water system at no charge to the Contractor.  Schedule water usage with the Project 
Officer to result in a minimum interference to water service throughout the existing water 
system.  Temporary connections to the existing water system shall be provided and 
removed by the Contractor and shall include approved means to prevent backflow and 
possible contamination of the existing water system.  Temporary taps for removing air and 
flushing the main shall be provided by the Contractor as necessary.   

3. Disinfection of the water main shall be accomplished in the following manner:   
a. Preliminary Flushing of Mains:  All mains shall be flushed prior to disinfection 

except when the tablet method of disinfection is used.  The mains shall be flushed at 
a minimum velocity of 3 feet per second and all points in the main shall receive a 
minimum of five (5) consecutive minutes of flushing at this velocity, until the water 
runs clear.   

b. Form of Chlorine to be Used:  Liquid chlorine, calcium hypochlorite or sodium 
hypochlorite may be used for disinfection.  Liquid chlorine shall be used only when 
approved by the Project Officer.  Calcium hypochlorite and sodium hypochlorite 
shall be added to water to form a chlorine water solution before being used.   

c. Methods of Application:  The chlorine shall be applied by continuous feed method 
or by the tablet method only (slug method shall not be used). The application shall 
be performed as follows:   
1) Continuous Feed Method: Potable water shall be introduced into the pipe line 

at a constant flow rate. Chlorine shall be added at a constant rate to this flow 
so that the chlorine concentration in the water in the pipe is at least 50 mg/L. 
The chlorinated water shall remain in the pipe at least 24 hours, after which, 
the chlorine concentration in the water shall be at least 10 mg/L.   

2) Tablet Method:  Tablet method shall not be used if trench water or foreign 
material has entered the main or if the water is below 5oC (41oF). Tablets are 
placed in each section of pipe and also in hydrant branches and other 
appurtenances.  A sufficient number of tablets shall be used to ensure that a 
chlorine concentration in the water in the pipe is at least 25 mg/L.  The tablets 
shall be attached by an adhesive to the top of the pipe sections and crushed or 
rubbed in all appurtenances.  The adhesive shall be acceptable to the Virginia 
Department of Health (VDH).  When installation has been completed, the 
main shall be filled with water at a velocity of less than one foot per second. 
The water shall then remain in contact with the pipe for at least 24 hours.  

4. Contact Period:  The chlorinated water shall be retained in the main for at least 24 hours 
during which time all valves and hydrants, in the section treated, shall be operated in order 
to disinfect the appurtenances. The tests for chlorine residual shall be made by the 
Contractor in the presence of the Project Officer .  The Contractor shall install corporation 
cocks and copper tubing for the tests at the locations indicated by the Project Officer.   

5. Flushing and Discharge: The Contractor shall be solely responsible for the disposal of all 
chlorinated water in accordance with these Specifications and with all applicable Local, 
State, and Federal regulations and permits.    

H. Hydrostatic Testing   
1. Pressure tests shall conform with Section 4 of AWWA Standard C600.    
2. The water mains shall be tested for leakage by the Contractor at his own expense in the 

presence of the Project Officer.  All tests shall be conducted in a manner to minimize any 
interference with the Contractor's work or progress.  A maximum of 2,000 linear feet of 
water main may be tested at one time.   
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3. The Contractor shall notify the Project Officer when the work is ready for hydrostatic 
testing and tests shall be taken soon thereafter as practicable under the direction of the 
Project Officer. Personnel for reading meters, gauges or other measuring devices shall be 
furnished by the Project Officer, but all other labor, equipment, water and materials, 
excluding meters and gauges, shall be furnished by the Contractor.   

4. The water mains, including all appurtenances, shall be tested as a whole or in sections, 
valved or bulkhead at the ends.  Test piping under a hydrostatic pressure of 200 psig unless 
shown otherwise on the approved plans.  Testing shall not be conducted against existing 
valves.  Apply pressure to the piping after it has been purged of air. Maintain water pressure 
for a minimum of two hours. The test pressure shall not vary by more than 5 psi during the 
test.  Testing procedures shall be in accordance with AWWA Standard C600 with the 
exception that in no case shall the measured leakage exceed 10 gallons/ inch of 
diameter/mile/day.   

I. Final Flushing   
1. All water mains shall be flushed after the acceptance of the hydrostatic test and before 

bacteriologic testing. The water mains shall be flushed at the highest flow possible through 
hydrants and/or blow-offs. The operation of any valves on the existing water system shall 
be done only by DES.  Water discharged to the environment, storm, or sanitary sewer 
system shall be done in accordance with these specifications and all applicable regulations.  

J. Bacteriologic Test   
1. After chlorination, hydrostatic testing and final flushing, and before the water main is 

placed in service, samples shall be collected from the main and tested for enteric bacterial 
contamination and shall show the absence of coliform organisms.  At least two (2) sets of 
consecutive satisfactory bacteriological samples shall be obtained from the distribution 
system before the system can be placed into service.  

2. Samples shall be collected in one of the following manners: 
a. At all accessible locations not exceeding 1,200 feet apart in the line downstream 

from where the pipe was filled with water. After the initial samples are taken, 
resample after 16 hours. 

    -OR- 
b. At all accessible locations not exceeding 1,200 feet apart in the line downstream 

from where the pipe was filled with water. Allow main sit for 16 hours without water 
movement, then take first set of samples with a second set of samples after a 15-
minute waiting period. 

3. Samples shall be taken through the use of sample tap consisting of a corporation cock and 
copper tube or through other accessible appurtenances on the main. Samples shall be 
collected by a representative of the testing laboratory.   
a. All bacteriological sampling and testing shall be conducted by a state certified 

laboratory.  If the initial disinfection fails to produce satisfactory samples, 
disinfection shall be repeated until satisfactory samples have been obtained.  After 
each group of samples is taken, the Contractor shall submit in writing to the Project 
Officer a copy of the report stating the results of the tests.   

K. Repairs: Cleaning, disinfecting, flushing, testing, or similar operational actions shall be in 
accordance with the most current standards issued by AWWA (AWWA C-601).   

L. Discharge of chlorinated water  
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1. The contractor shall be responsible to handle, discharge, and dispose chlorinated water in 
compliance with all regulations, including the County’s Municipal Separate Storm and 
Sanitary Sewer (MS4) Permit.  

2. No potable water shall be discharged to the environment or the storm sewer system until 
complete dichlorination has been achieved.  

3. Contractor shall be responsible to identify, implement, and monitor appropriate 
dichlorination methods which comply with all applicable regulations.  

4. Contractor shall conduct testing on-site to confirm that chlorine has been removed from 
any water discharged to the environment or storm sewer.  

5. Contractor shall take care to ensure that any discharge of dechlorinated water to the storm 
sewer or environment does not create any adverse impacts to the environment or 
infrastructure, such as erosion, or water volumes, temperatures, or velocities which 
adversely affect existing aquatic or terrestrial life in the receiving bodies.  

6. Super chlorinated water which has been used to disinfect the system, or any water which 
exceeds the generally prevailing chlorine concentration in the system (measured as less 
than 4 mg/L), shall be discharged to the sanitary sewer system after submittal and approval 
of a discharge plan.  The discharge plan shall be submitted in accordance with Section 
01300, and shall document at a minimum:  
a. the receiving sanitary sewer manhole,  
b. the anticipated rate and duration of discharge,   
c. plans to prevent any hydraulic connection between wastewater and the water 

distribution system (backflow prevention or an adequate air-gap),  
d. listing of methods and equipment to be used,  
e. accommodations to maintain vehicular and pedestrian traffic during the operation.  

7. Discharge of water to the sanitary sewer shall not exceed 200 gallons per minute.  
8. Discharge of water to the sanitary sewer shall not occur without the Project Officer present, 

and shall be conducted only after careful disinfection of all components connected to the 
water system.  

9. At all times during discharge of water to the sanitary sewer system, the Contractor shall 
have personnel monitoring the discharge into the sewer to ensure there is no cross-
connection and that there are no adverse impacts upon the water or sanitary sewer system.  

10. If an adequate sanitary sewer facility is not available, the discharge plan may require use 
of a tanker truck to collect and dispose of the water in a sanitary sewer.    

M. Unless otherwise directed, Contractors are expressly prohibited from operating any water valves 
or appurtenances.  Contractors shall submit all requests for valve operations to the Project Officer 
at least 3 working days in advance of the required operation. 

N. In the event of a water or sewer emergency, the Contractor shall immediately notify the County's 
Water Control Center at 703-228-5555 and the Project Officer 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Water Mains  

A. Water mains for the various type, classes and sizes shown on the bid proposal shall be measured 
in linear feet along the pipe center line, regardless of depth, and shall include the length of fittings 
and valves.  Payment shall include excavation, standard bedding, backfill, pipe, thrust restraint, 
fittings, laying of pipe, disinfection, flushing, erosion and sediment control, support of existing 

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



SECTION 02550  WATER MAINS AND APPURTENANCES 

 

SEPTEMBER 2020 
Arlington County Construction Standards and Specifications 

SECTION 02550 - 17 

utilities, certification, testing, dewatering, restoration of roadways as shown in Standard M-6.1, 
all other restoration, trench maintenance, abandoning and/or removing existing mains and 
appurtenances as required and all other work necessary to prove a complete water main 
installation in compliance with the Construction Documents.   

4.2 Valves  

A. Valves shall be measured as each, by size and type.  Payment shall include demolition. 
excavation, bedding, backfill, restoration, disinfection, certification, extension stems, thrust 
restraint, valve box and paved collar as required.   

4.3 Fire Hydrants  

A. Fire hydrants shall be measured as each. Payment shall include the hydrant and elbow, demolition, 
excavation, bedding, drainage gravel, thrust protection, backfill, restoration of roadways as shown 
in Standard M-6.1, all other restoration, disinfection, and certification.   

4.4 Existing Fire Hydrants – Removed  

A. Existing fire hydrants removed shall be measured as each. Payment shall include demolition, 
excavation, sheeting, shoring, backfilling, restoration of roadways as shown in Standard M-6.1, 
all other restoration, dewatering, removing, cleaning, capping hydrant branch, concrete thrust 
block and tie rods, joint restraint and testing of the cap.  

4.5 Blow offs  

A. Blow offs shall be measured as each by size.  Payment shall include excavation, bedding, pipe, 
fittings, gate valve, adaptor, cap, meter box, frame and cover, service clamp, corporation stop, 
backfill, restoration of roadways as shown in Standard M-6.1, all other restoration and other 
incidental work to complete the installation.   

4.6 Connections to Existing Water Mains  

A. Connections of new water mains to existing water mains (except connections made with tapping 
sleeves and valves) shall be measured as each.  Payment shall include test pits, excavation, 
backfill, restoration of roadways as shown in Standard M-6.1 and all other restoration, sleeves, 
dewatering, cutting, thrust restraint, and other work required to make the connection.   

4.7 Tapping Sleeves and Valves  

A. Tapping sleeves and valves shall be measured as each, by size.  Payment shall include test pits, 
excavation, bedding, tapping, sleeve, valve, valve box, thrust restraint, backfill, restoration of 
roadways as shown in Standard M-6.1 and all other restoration.   
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4.8 Inserting Valves  

A. Inserting valves shall be measured as each, by size.  Payment shall include test pits, excavation, 
bedding, thrust restraint, installation, valve, valve box, backfill, restoration of roadways as shown 
in Standard M-6.1 and all other restoration.   

4.9 Air Release Valves  

A. Air release valves shall be measured as each.  Payment shall include the entire setting, excavation, 
tapping, bedding, nipples, piping, fittings, corporation cock, gate valves, air release valve, 
manhole, manhole steps, frame and cover, backfill, restoration of roadways as shown in Standard 
M-6.1 and all other restoration.   

4.10 Cutting and Capping Water Main to Remain in Service  

A. Cutting and capping the water main to remain in service shall be measured as each, by size. 
Payment shall include excavation, cutting, capping, disinfection, restraints, backfill, restoration 
of roadways as shown in Standard M-6.1, and all other restoration  

4.11 Water Service Connections  

A. Water Service Connections shall be measured as each, by size. Payment shall include excavation, 
provision of all materials, backfill, restoration of roadways as shown in Standard M-6.1 and all 
other restoration. The County shall provide the water meter at no cost for service relocations. 

B. Water Service Relocations shall be measured as each, by size. Payment shall include excavation, 
provision of all materials, backfill, restoration of roadways as shown in Standard M-6.1 and all 
other restoration, and photo documentation of the existing meter reading before and after 
relocation. If the Project Officer deems the existing meter is unsuitable for relocation, the County 
shall provide a new water meter at no cost 

END OF SECTION 02550 
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SECTION 02580 - ELECTRICAL UNDERGROUND DUCTS 

PART 1 - GENERAL 

1.1 Description of Work 

A. This work shall consist of furnishing and installing all the necessary equipment and services to 
existing power customers that are currently served by aerial service lines which are to be 
converted to underground power services. Work includes coordination with Dominion Energy, 
Arlington County and residents/business owners/property owners that are affected by the 
conversion of overhead power services to underground power services.  

B. All existing electrical service(s), shall be maintained during the construction period until the new 
service has been installed and tested, ready for operation. After new service has assumed the 
building’s entire power load, the existing service(s) shall be removed. 

1.2 Related Work Specified Elsewhere  

A. Section 02100- Clearing and Grubbing  

B. Section 02200- Earthwork 

1.3 1.3 Applicable Standards and Specifications 

A. Utilities (Chapter 26 of the Arlington County Code) 

B. Underground Utility Protection Ordinance (Chapter 55 of the Arlington County Code) 

C. Erosion and Sediment Control (Chapter 57 of the Arlington County Code) 

D. Dominion Energy Blue Book – latest edition 

E. Virginia Soil and Water Conservation Commission Erosion and Sediment Control Handbook 

1.4 Submittals 

A. Construction work shall not commence until the schedule of work and the methods of operations 
have been reviewed and approved by the Engineer / Project Officer. 

1.5 Permits 

A. The Contractor is responsible for complying with all applicable State, Federal, and Local permits 
which are required for construction. The contractor is also responsible for any inspection fees.   
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1.6 All equipment, materials and their installation shall conform to the requirements of the National 
Electrical Code (NEC), local code requirements, and these specifications. 

A. All equipment and material shall be listed by Underwriter’s Laboratories, Inc. (UL) for their 
intended use and shall bear the UL Label. 

B. Equipment shall be constructed in accordance with the National Electrical Manufacturer’s 
Association (NEMA) standards. 

C. All electrical work specified under this Section of these Specifications shall conform to the 
requirements of the electric utility company. 

D. The grounding systems shall comply with the National Electrical Code (NEC). 

PART 2 - PRODUCTS 

2.1 Materials shall be at the Contractor’s option with the approval of the Engineer/Project Officer in 
accordance with these specifications. 

2.2 Primary electrical service shall be provided and installed by Dominion Energy. 

PART 3 - EXECUTION 

3.1 The Contractor shall disconnect and remove the existing meters and wiring for the existing 
service(s). Contractor shall coordinate removal of existing meter with Dominion Energy 

3.2 The Contractor shall install the new meter bases(s) provided by Dominion Energy. 

3.3 The Contractor shall extend Dominion Energy’s conduit(s) (installed to the building by Dominion 
Energy) into the new meter(s).  

3.4 The Contractor shall furnish and install a new disconnect(s) next to the meter(s). 

3.5 The Contractor shall disconnect and remove the existing meters and wiring for the existing 
service(s). Contractor shall coordinate removal of existing meter with Dominion Energy 
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3.6 The Contractor shall install the new meter bases(s) provided by Dominion Energy. 

3.7 The Contractor shall extend Dominion Energy’s conduit(s) (installed to the building by Dominion 
Energy) into the new meter(s).  

3.8 The Contractor shall furnish and install a new disconnect(s) next to the meter(s). 

3.9 The Contractor shall furnish and install wiring to connect the meter(s) to the disconnect(s) and 
the to the existing electrical panel(s) located inside the property owner’s building.  

3.10 Conduits for the secondary electrical service shall be installed a minimum thirty-sixtwenty-four 
(3624)   inches below grade, or as required by the electrical utility company. 

3.11 The Contractor shall make all necessary final arrangements with the electric utility company for 
the installation of the permanent underground electrical service. 

3.12 The Contractor shall coordinate all scheduling of the installation with the electric utility company. 

3.13 The Contractor shall make all necessary final arrangements with electric utility company for the 
phased removal of the existing electrical service(s) and associated equipment. 

3.14 The Contractor shall coordinate with the property owner(s) for the installation of the secondary 
electrical service as well as the connection to the property owner(s) electrical panel(s). 

3.15 Minimum Requirements for As-Built Drawings 

A. Contractor shall provide horizontal and vertical location of all ducts, vaults, transformers, meters, 
switches, terminal poles, junction boxes, and other such equipment or facilities associated with 
the construction of underground duct banks. 

B. Contractor shall mark deviations on the plan and provide any field revisions or deviations from 
the design on the as-built drawings. 

C. Contractor shall indicate the sizes of electrical vaults and provide survey information as to the as-
built location of each outside corner of the vault including top and bottom elevation of such vaults. 

D. Contractor shall note which conduit ducts contain electrical conduit including the size of wire and 
which conduits are empty or spare.  

E. For those conduits encased in concrete the contractor shall note the width and depth of the exterior 
dimensions of the encased concrete around the conduits.  
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PART 4 - MEASUREMENT AND PAYMENT  

4.1 Secondary Underground Electric Services as indicated in the bid line item shall be paid in lump 
sum. Payment shall include furnishing all labor, tools, equipment, materials, coordination and 
incidentals to complete the underground electrical services.  

4.2 No separate payment shall be made by the County for changes to the plans which are the result 
of the Contractor’s work schedule or resource allocation, weather delays, or other factors not 
controlled by the County.  

4.3 Testing, travel, parking, reimbursable items are considered incidental to the work and no payment 
will be made by the County for these items.  

END OF SECTION 02580 
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SECTION 02581 - COMMUNICATION UNDERGROUND DUCTS 

PART 1 - GENERAL 

1.1 All electrical conduit formations shall be constructed to the latest Dominion Energy Standards.  
Where the plans and the standards conflict, the standards shall take precedence.  These standards 
are published in the Virginia Power Distribution Construction Manual in the applicable sections 
related to Conduit, Ducts and Risers sections; Pad section, Grounding section and Vaults, 
Manholes, Splicing Boxes and Overhead Distribution. For Dominion Virginia Power Conduit 
Specifications, see appendices on this Bid Documents.  

1.2 All telephone conduit formations shall be constructed to the latest Verizon Communications 
standards.  Where the plans and the standards conflict, the standards shall take precedence.   

1.3 Inspection and monitoring of work: The contractor shall provide 72 hours prior notice for 
inspection and approval of duct bank installation with the Project Officer or his duly authorized 
representative in accordance with this contract. All electrical duct layouts shall be visually 
inspected by a Dominion Virginia Power representative prior to concrete encasement. All 
telephone duct layouts shall be visually inspected by a Verizon representative prior to concrete 
encasement.  

1.4 Overhead utility lines and utility poles shall be relocated or abandoned by the utility owner or 
designated Contractor. 

1.5 Related Work Specified Elsewhere 

A. Section 01310 – Project Management and Coordination 

B. Section 02200 - Earthwork   

C. Section 02650 – Restoration of Roadways   

D. Section 03400 - Precast Concrete   

E. Section 04200 - Masonry Units   
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PART 2 - PRODUCTS 

2.1 All materials shall be the exact same as those specified in Verizon Communication’s or Dominion 
Virginia Power’s current design standards unless a substitution is approved in writing. 

2.2 The name, address and telephone of all conduit suppliers used by the contractor shall be furnished 
as a shop drawing.  A product information sheet containing the material type, lot number and 
manufacturing standard for each different type of conduit used shall also be furnished as a shop 
drawing.   

2.3 Concrete mix design for encasing concrete shall be furnished as a shop drawing. In lieu of mix 
design submission, three test cylinder compressive strength test results for each day pour, cured 
for 27 days may be substituted for mix design submittals, upon written approval from the County. 

2.4 The Contractor is advised that Dominion Virginia Power will furnish the following items “at no 
cost” to the Contractor: 

A. All manhole frames and covers 

B. Transformer Pads 

C. Switch Pads 

D. All “marker balls” 

The Contractor shall be responsible for the pick-up and delivery of all items furnished by 
Dominion from the Dominion Virginia Power material yard located at 907 W. Glebe Road, 
Alexandria VA. 22305 and for storage on the project site. 

2.5 The Contractor shall be responsible for the pick-up and delivery of any items furnished by 
Verizon. The Contractor must contact Verizon’s Development Liaison to make these 
arrangements.  The Development Liaison must be notified at least 4-weeks in advance of the 
requested pick-up date. 
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PART 3 - EXECUTION 

3.1 Work shall be performed in accordance with the latest version of the applicable Verizon, 
Dominion Virginia Power, VDOT, and Arlington County Standards. 

3.2 Before excavation in paved areas, the contractor shall saw cut a neat, smooth, and true line 
through the pavement to a depth of at least six-inches.  The pavement shall be removed from the 
trench area to prevent damage to the surrounding pavement. 

3.3 Obstructions encountered in conduit construction that cannot be economically relocated shall be 
bypassed either by splitting or offsetting the conduit line, or by going over or under the 
obstruction.  The method of bypassing the obstructions shall be decided solely by the Project 
Officer and shall be performed at no extra cost beyond that included in the unit prices established 
in the contract.  When a conduit structure employing a concrete envelope is split, each portion 
shall be encased in concrete and the intervening space backfilled with compacted select material. 
However, approval of the Dominion Virginia Power or Verizon engineer is required before using 
this method. The diverging of the ducts shall start a minimum of eight (8) feet before the 
obstruction and return to a normal duct bank a minimum of eight (8) feet beyond. 

3.4 When the conduit line is completed, all ducts shall be rodded with a mandrel having a diameter 
of one-fourth of an inch less than bore diameter of the duct. The duct should then be brushed with 
a stiff wire brush. 

3.5  All conduit runs shall contain pull lines and shall be capped at each end, including within 
manholes. 

 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 All conduit installed shall be measured in linear feet along the centerline of duct formation 
installed.  Payment shall include all work necessary to install the conduit formations as shown on 
the plans and including but not limited to: saw cutting, test holes, excavation to the required depth, 
bedding stone, conduit, spacers and supports, encasing concrete, connections to existing 
manholes, backfill with compaction, rodding, brushing, pull lines, plating, trench backfill with 
select material Type 1 (Min CBR-30), restoration of roadways as shown in Standard M-6.1, and 
all other incidentals necessary to build the duct bank complete and in place according to the 
Dominion Virginia Power, and Verizon standard details and specifications. 

4.2 Manholes shall be measured as each.  Payment shall include furnishing the structure, saw cutting, 
excavation, bedding, installation, backfilling, compaction, installation of the frame and cover, 
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shoring, or close sheeting, connecting to the new ducts, and all other incidentals necessary to 
build the manholes complete and in place according to the Dominion Virginia Power, and Verizon 
standard details and specifications.  

4.3 Splice Boxes shall be measured per each. Payment shall include furnishing the structure, 
excavation, bedding, installation, backfilling, compaction, connecting to the new ducts, and all 
other incidentals necessary to build the Splice Box complete and in place according to the 
Dominion Virginia Power standard details and specifications.  

4.4 Excavation and saw cutting pavement for the pavement restoration shall be included in the unit 
prices of the component items for pavement restoration. There will be no separate payment for 
excavation and saw cutting pavement for the pavement restoration. 

END OF SECTION 02581 
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SECTION 02600 - BITUMINOUS ROADWAY PAVEMENTS 

PART 1 - GENERAL  

1.1 Description of Work  

A. Provide all plant, labor, material and equipment to furnish and construct bituminous concrete 
pavements in reasonably close conformity with the lines, grades, thicknesses and typical cross 
sections shown on the construction standards and as called for on the approved plans and specified 
herein.   

B. The specifications referenced for each material shall fully apply and no deviations from said 
specification limits or quality shall be permitted unless specifically stated otherwise in this 
Section. The failure of any component of a product to comply with the referenced specifications 
shall constitute failure of the whole product.   

1.2 Related Work Specified Elsewhere  

A. Section 02200 - Earthwork   

B. Section 02601 - Bituminous Hiking, Biking and Jogging Trails   

C. Section 02650 - Restoration of Roadway 

D. Section 02900 - Pavement Markings   

E. Section 09900 - Protected Coatings  

1.3 Applicable Standards and Specifications  

A. Virginia Department of Transportation, Road and Bridge Specifications (VDOT) 

B. Arlington County, VA Materials Specification Testing Reference .  

C. American Association of State Highway and Transportation Officials (AASHTO)   

D. American Society for Testing and Materials (ASTM)  

1.4 Release  

A. The Contractor shall obtain a Release from the Project Officer prior to commencing paving 
operations.  
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PART 2 - PRODUCTS 

2.1 Subbase  

A.  The aggregate base shall be aggregate having CBR-30 and conforming to VDOT Section 208, 
gradation 21A, except as specified on approved construction plans.   

2.2 Base Course 

A. The base course shall be bituminous concrete consisting of course and fine aggregate combined 
with asphalt cement, resulting in a mixture of Type BM-25.0A in conformance with Section 211 
of the VDOT Specifications.   

2.3 Surface Course  

A. The surface course shall be bituminous concrete consisting of crushed stone, crushed slag, or 
crushed gravel and the fine aggregate, slag or stone screenings, or combination thereof, combined 
with asphalt, cement, resulting in a mixture of Type SM-9.5A in conformance with Section 211 
of VDOT Specifications.   

B. The use of fine or coarse aggregate which tend to polish under traffic shall not be permitted in the 
top layer of surface courses except in driveways, entrances, scratch courses and other areas 
permitted elsewhere in these specifications.   

2.4 Tack Coats  

A. Tack coat shall be asphalt cement of viscosity grade CMS-2 or CRS-2 in conformance with 
Section 310 of VDOT Specifications.   

2.5 Pavement Marking  

A. Traffic marking shall be provided by the Contractor as part of the work in conformance with 
Section 02900 Pavement Markings. 

PART 3 - EXECUTION 

3.1 Furnish for test and analysis by an independent testing Agency, representative samples of the 
materials to be used in the work.  Samples and testing shall be in accordance with VDOT 
Specification 211.06 and with the Arlington County, VA Materials Specification Testing 
Reference . 
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3.2 Thoroughly prepare and compact the sub grade as specified in Section 305 of VDOT 
Specifications.  Do not prime the sub grade.   

3.3 Lay the subbase to the compacted thickness as shown on the Construction Standard Details and 
defined on the Contract Drawings in conformance with Section 308 of VDOT Specifications.   

3.4 Lay the asphalt pavement to the compacted thickness as shown on the Construction Standard 
Details and defined on the Contract Drawings in conformance with Section 315 of VDOT 
Specifications.   

3.5 Place the tack coat in conformance with Section 310 of VDOT Specifications.   

3.6 The surface tolerance of the completed work shall be as specified in Section 315.07(a) of VDOT 
Specifications.   

3.7 Maintain pavement placed under this Contract in a safe and satisfactory condition during the 
Work, and repair depressions and holes with material equal to that specified. 

3.8 Pavement Restoration Limit 

A. Contractor shall submit the extent of the pavement restoration to the Project Officer for approval, 
prior to any saw cuts and/or milling and paving to the existing pavement. 

PART 4 - MEASUREMENT AND PAYMENT  

4.1 Bituminous pavement shall be paid per the plan dimensions as verified in the field by the Project 
Officer or his designee and shall be based on 120 pounds per sq. yd. per inch depth. Payment shall 
be in tons of bituminous concrete per category of street payment and shall include demolition, 
excavation, the necessary preparation of the sub grade surface, tack coats and bituminous concrete 
materials.   

4.2 Subbase shall be measured to the width and depths shown on the approved plans as verified in 
the field by the Project Officer or his designee.  Payment shall be in cubic yards of material. 

END OF SECTION 02600 
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SECTION 02611 - CONCRETE WALKS AND CONCRETE DRIVEWAY ENTRANCE 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all labor, plant, materials and equipment to lay all concrete walks and driveway entrance 
as detailed in the Construction Standards and as called for on the approved plans.   

1.2 Related Work Specified Elsewhere  

A. Section 02200 – Earthwork 

B. Section 02600 – Bituminous Roadway Pavements 

C. Section 03100 - Concrete Formwork, Reinforcement and Materials   

1.3 Applicable Standards and Specifications   

A. American Society for Testing and Materials (ASTM)   

B. Virginia Department of Transportation, Road and Bridge Specifications (VDOT) 

C. Arlington County, VA Materials Specification Testing Reference 

PART 2 - PRODUCTS  

2.1 Aggregate Base  

A. The aggregate base shall be aggregate having CBR-30 and conforming to VDOT Section 205 
gradation 25 or 26 or coarse aggregate of size 68 in conformance with Section 203 of the VDOT 
Specifications.   

2.2 Concrete  

A. Concrete shall be Portland Cement air-entrained Class A3 in conformance with Section 03100.  

2.3 Joint Filler  

A. Joint filler shall be 1/2-inch preformed asphalt expansion joint material conforming to ASTM 
D994 or ASTM D1751.   
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PART 3 - EXECUTION  

3.1 Concrete testing shall be conducted in conformance with Section 03100 of these specifications.  
All testing must be in compliance with the Arlington County, VA Materials Specification Testing 
Reference. 

3.2 Thoroughly prepare and compact the sub grade as specified in Section 305 of VDOT 
Specifications.    

3.3 Place the aggregate base in conformance with Section 309 of the VDOT Specifications.   

3.4 Joints shall be constructed at intervals of 40 feet, except for closures, but a slab shall not be less 
than 6 feet in length.  Separate slabs by transverse pre-molded expansion joint filler for the full 
width of the slab, extending from the bottom of the slab to within one-quarter (1/4) inch of its top 
surface.  Divide the slab between expansion joints into blocks 5-feet in length by scoring 
transversely.  Where slabs are more than 7-feet in width, they shall be scored longitudinally to 
secure uniform blocks approximately square.  Extend traverse and longitudinal scoring to at least 
1/3 of the depth of the concrete slab. Scoring of transverse and longitudinal joints may be done 
with trowels, finishing and edging tools or by other means approved by the Project Officer.   

3.5 Where sidewalks are constructed adjacent to permanent structures or other rigid construction on 
one side and curb on the other, extend an expansion joint of pre-molded material only along back 
at curb and place for the full depth of the slab.  Place a pre-molded expansion joint between the 
sidewalk and adjacent curb at all crosswalks both public and private.  Fasten pre-molded 
expansion joint filler to prevent displacement.   

3.6 Where sidewalk is constructed in conjunction with adjacent curb, the expansion joints in the curb 
and sidewalk shall coincide.  Where such construction is adjacent to existing curb, the expansion 
joints shall, if practicable, coincide. Prior to placing concrete around any permanent structure, 
place pre-molded expansion joint material around such structure for the full depth of the sidewalk.   

3.7 Where existing structures, such as light standards, poles, fire hydrants, etc., are within the limits 
of the sidewalk area, place pre-molded expansion joint around the structure for the full depth of 
the concrete.   

3.8 Place sidewalk stress columns 6 inches in diameter and a minimum depth of 12 inches below the 
bottom of the sidewalk at locations shown in Construction Standards unless otherwise specified 
by the Project Officer. The holes for the columns may be dug with a post hole digger or other 
approved means. The concrete must be the same type used in the sidewalk and placed at the same 
time.  
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3.9 Provide concrete forms and pour the concrete in conformance with Sections 316 and 504 of the 
VDOT Specifications.   

3.10 Finish concrete walks and driveways as specified in Section 316.04 of the VDOT Specifications.   

3.11 The surface tolerance of the completed work shall be as specified in Section 316 of the VDOT 
Specifications. 

PART 4 - MEASUREMENT AND PAYMENT  

4.1 Concrete sidewalks shall be paid by the square yard per the plan dimensions as verified in the 
field by the Project Officer or his designee.  Payment shall include the cost of demolition, 
excavation, stress columns, aggregate base and restoration.   

4.2 Concrete driveway entrances shall be paid by the square yard of driveway entrance per the plan 
dimensions as verified in the field by the Project Officer or his designee. Payment shall be in 
square yards for each type of driveway entrance.  Payment shall include the cost of demolition, 
excavation, aggregate base and restoration. 

END OF SECTION 02611 
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SECTION 02612 - INTERLOCKING CONCRETE AND BRICK PAVERS 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all labor, plant, material and equipment to lay interlocking concrete or brick pavers to 
line and grade as detailed in the Construction Standards and as called for on the approved plans.   

1.2 Relate Work Specified Elsewhere  

A. Section 02200- Earthwork 

B. Section 02611 - Concrete Walks and Concrete Driveway Entrances  

C. Section 02613 - Paver Crosswalk  

D. Section 03100 – Concrete, Formwork, Reinforcement, and Materials  

E. Section 04100 - Mortar and Grout   

1.3 Applicable Standards and Specifications  

A. American Association of State Highways and Transportation Officials (AASHTO)   

B. American Society for Testing and Materials (ASTM)   

C. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)   

D. Concrete Paver Institute (CPI), a division of the National Concrete Masonry Association (NCMA)   

1.4 Quality Assurance  

A. Installation shall be performed by an installer with at least one year experience in placing 
interlocking concrete and brick pavers.   

1.5 Submittals  

A. Submit shop or product drawings and product data.   

B. Submit samples of paver units to indicate color and shape selection.   

C. Submit sieve analysis for grading of bedding and joint sand.   
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D. Submit test results for compliance of paver unit requirements to ASTM C936 from an independent 
testing laboratory.   

1.6 Environmental Conditions  

A. Do not install sand or pavers during rain or snowfall.   

B. Do not use frozen sand.   

PART 2 - PRODUCTS 

2.1 Interlocking concrete pavers shall be manufactured for compliance of paving unit requirements 
to ASTM C936, as indicated below.  Concrete pavers shall be 6 centimeters thick for sidewalk 
application and 8 centimeters thick for driveways.    

A. Minimum average compressive strength of 8000 psi (55 MPa).   

B. Maximum absorption of 5% when tested in accordance with ASTM C140.   

C. Resistance of 50 freeze-thaw cycles, when tested in accordance with ASTM C67.   

 Bedding and joint sand shall be clean, non-plastic, free from deleterious or foreign matter. The 
sand shall be natural or manufactured from crushed rock.  Grading of samples shall be done 
according to ASTM C136. The particles shall be sharp and conform to the grading requirements 
of ASTM C33 as shown in Table below.   

Table 1-Grading requirements for Bedding and/or Joint sand  

Sieve Size  Percent Passing   
3/8 in. (9.50mm)  100  
No. 4 (4.75mm )  95 to 100    
No. 8 (2.36mm)          80 to 100    
No. 16 (1.18mm)  50 to 85   
No. 30 (600 um)  25 to 60   
No. 50 (300 um)  10 to 30   
No. 100 (150 um)    2 to 10   

2.2 Brick pavers shall be manufactured according to ASTM C-902. Mortar for brick pavers and 
setting base shall be Type M as specified in Section 04100.   

2.3 The color of the concrete or brick pavers shall be as indicated on approved plans.   

2.4 Aggregate used for compacted base shall be well graded crushed limestone or crushed stone 
specified as VDOT grade 21A, 25 or 26.   
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2.5 Geotextile filter fabric shall be in accordance with Section 245 of the VDOT Specifications.  

2.6 Rigid and flexible style edge restraint shall have the following properties: 

A. Triangular reinforced, hollow core design with a solid and uniform footprint surface containing 
voids no larger than 50% and a minimum height of 1 5/8 inches. 

B. Frost heave/sand retention lip shall extend a minimum 1/2 inch under the bedding layer with a 
minimum of 75% coverage along the length of the edging. 

C. Frictional resistance rib(s) shall have a minimum of one rib under the lip. 

D. Connection piece shall provide complete end to end contact on all pavement facing edges without 
piece to piece lippage. Connection device shall extend beyond splice at least 2” in each direction 
from splice. 

E. Pre-drilled spike holes spaced evenly every 12 inches to accommodate 3/8 inch landscape spikes 

F. Anchoring shall be completed with  12-inch x 3/8-inch diameter galvanized steel pins at 1 foot 
on center.   

PART 3 - EXECUTION  

3.1 Base requirements shall be a minimum of 6-inch of compacted aggregate for sidewalks when 
interlocking concrete pavers are used or 4-inch concrete base for brick pavers and 6-inch concrete 
slab for residential driveway and 9-inch for commercial driveway conditions.   

3.2 Aggregate base materials shall be compacted to a density of 95 percent of Modified Proctor  
density with a tolerance of +1/4-inch to the following grades.   

A. 6 cm concrete pavers - 3 1/2-inch below finish grade of pavers  

B. 8 cm concrete pavers - 4 1/4-inch below finish grade of pavers  

C. brick pavers - N/A  

3.3 Install 18-inch minimum width filter fabric on top of the aggregate. Turn up at sides to cover 
pavers. 

3.4 The sand leveling course for concrete pavers shall be screeded loose to a thickness of 1-inch to 
1-1/2-inch. The exact thickness shall be determined at the job site.  Care shall be taken to ensure 
the leveling base is loose and is not disturbed.   
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3.5 The leveling base shall be treated with a soil stabilizer to prohibit the growth of grass.   

3.6 The concrete pavers shall be installed hand tight being careful not to disturb the laying bed. The 
use of string line may be required to keep straight lines.  A motor-driven masonry saw shall be 
used to cut edges where straight pavers cannot be used.  Hammer cutting is not acceptable.  No 
cut segment shall be smaller than one third of a paver unit measured in any direction.   

3.7 Concrete pavers shall then be vibrated into leveling base with a vibratory plate capable of 3,500 
to 5,000-pound compaction force.  This must be done prior to any rain.   

3.8 Joints shall be filled after vibration using dry sand.  Brush and vibrate sand into joints until they 
are completely filled, then remove surplus sand.   

3.9 All work to within three feet of the laying face must be left fully compacted with sand filled joints 
at the completion of each day.  Cover the remaining uncompacted edge of the laying face and 
sand with waterproof covering.   

3.10 Brick pavers shall be laid into a mortar setting bed and leveled.  All joints shall be filled 
completely with mortar.   

3.11 Select pavers from four or more cubes to blend color and texture variations. The laying pattern of 
pavers shall be herringbone unless specified otherwise.  

3.12 Do not finish concrete base as provided for in Section 02611.   

3.13 Edge restraints shall be 1/4-inch below the top of the edge of pavers to minimize the potential for 
tripping and to allow for minor settlement of the pavers and to assure drainage of pavement runoff. 
Edge restraint shall be installed per manufacturer’s specifications.    

3.14 The final surface elevations shall not deviate more than 3/8-inch under a 10-foot-long straight 
edge.   

3.15 The surface elevation of pavers shall be 1/8 to 1/4 inch above adjacent drainage inlets, concrete 
collars or channels. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 Interlocking concrete and brick pavers for sidewalk application shall be paid in square yards per 
the plan dimensions as verified in the field by the Project Officer or his designee.  Payment shall 
be for each type of masonry walk installed, complete in place and shall include the necessary 
demolition, excavation, restoration, preparation of the sub grade surface, aggregate base, concrete 
base, sand leveling base, filter fabric and edge restraints, if required. 

END OF SECTION 02612 
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SECTION 02613 - PAVER CROSSWALK 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all labor, materials, equipment and services necessary to complete the crosswalk as 
shown on the drawings and specified herein.   

1.2 Related Work Specified Elsewhere  

A. Section 02200 - Earthwork 

B. Section 02611 - Concrete Walks & Concrete Driveway Entrance   

C. Section 02612 - Interlocking Concrete and Brick Pavers   

D. Section 03100 - Concrete, Formwork, Reinforcement and Materials   

E. Section 04100 - Mortar and Grout   

1.3 Applicable Standards and Specifications   

A. American Society for Testing and Materials (ASTM)   

B. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)   

C. Concrete Paver Institute (CPI), a division of the National Concrete Masonry Association   
(NCMA)  

1.4 Submittals  

A. Samples:  Submit the following samples:   
1. Five concrete units of masonry showing full range of color and texture.   

B. Certificates of Conformance:  Submit certificates from the manufacturer attesting that the   
concrete pavers meet the requirements specified.  
1. Concrete Pavers 
2. Mortar Coloring 

1.5 Quality Assurance   

A. Handling and Storage   
1. Handle, sort, and protect masonry units in a manner to avoid chipping, breakage or contact 

with the soil. Keep ties, and joint reinforcement free of rust.  Steel reinforcing bars shall be 
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free of loose scale and rust.  Reject rusted steel reinforcing, ties and joint reinforcement.  
Deliver cement in unbroken bags, barrels, or other sealed containers, plainly marked and 
labeled with the manufacturer's names and brands.  Store cementitious materials in dry, 
weather tight sheds or enclosures or under watertight tarpaulins. Sort and handle cement in 
a manner which shall prevent the inclusion of foreign materials and damage by water or 
dampness.  

B. Environmental Conditions   
1. Hot Weather Installation:  Protect masonry when the ambient air temperature is more than 

99 degrees F in the shade, and the relative humidity is less than 50 percent from direct 
exposure to wind and sun for 48 hours after installation.   

2. Cold Weather Construction:  Do not lay masonry when the air temperature is below 40 
degrees F and falling, or when it appears that air temperature shall drop to 40 degrees F or 
below before the mortar has set.  Work shall not be permitted with or on frozen materials.   

3. Do not install sand or pavers during heavy rain.   

PART 2 - PRODUCTS 

2.1 Mortar   

A. Mortar shall be in compliance with Section 04100 of these specifications.   
  

B. Grading: Bedding and joint sands shall be graded per ASTM-C33 shown in Table 1. below.  
 

Table 1-Grading requirements for Bedding and/or Joint sand 

Sieve Size Percent Passing  
3/8 in. (9.50mm) 100 
No. 4 (4.75mm ) 95 to 100   
No. 8 (2.36mm)         80 to 100   
No. 16 (1.18mm) 50 to 85  
No. 30 (600 um) 25 to 60  
No. 50 (300 um) 10 to 30  
No. 100 (150 um)   2 to 10  

C. Bedding and joint sand shall be natural or manufactured from crushed rock, and shall be clean, 
non-plastic, free from deleterious or foreign matter.  Particles shall be neither flat nor elongated.   

D. Limestone screenings and stone dust are not acceptable.   

E. Sieve analysis on samples shall be graded per ASTI-C236.   
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2.2 Concrete Pavers  

A. Concrete pavers shall be 8 centimeters thick for crosswalk application and shall be as specified 
in Section 02612. The color and laying pattern shall match the adjacent sidewalk as indicated on 
the drawings.   

2.3 Concrete Base Slab  

A. The concrete base slab, slab reinforcing, and expansion joints shall be as specified in Section 
03100 of these specifications and as shown in the Contract drawings.    

2.4 Aggregate Subbase  

A. The aggregate subbase shall be gradation 21A conforming to VDOT Specifications, Section 208.  

2.5 Geotextile  

A. Geotextile filter fabric shall be in accordance with Section 245 of the VDOT Specifications. 

PART 3 - EXECUTION  

3.1 Examine the areas and conditions where masonry is to be installed and notify the Project Officer 
of conditions detrimental to the proper and timely completion of the work. Do not proceed with 
the work until unsatisfactory conditions have been corrected by the Contractor in a manner 
acceptable to the Project Officer. 

3.2 Lay the aggregate subbase to the compacted thickness shown on the drawings and in conformance 
with Section 308 of the VDOT Specifications.    

3.3 The concrete base slab shall be installed in accordance with the drawings, details and Section 
03100 of these specifications.    

3.4 All paving adjoining the crosswalk shall be complete before the sand setting bed is laid. This 
includes all patching of existing adjoining pavement.  Steel rollers used to compact the pavement 
shall not run over the pavers.  

3.5 All pavers shall be free of foreign materials before installation.  Do not use concrete pavers with 
excessive chips, cracks, voids stains or other defects that might be visible in the finished work. 
allowed on the bottom of the pavers.    

3.6 The base concrete slab shall be cleaned of all asphaltic concrete components, dust, oil, or any 
other material.  The finished surface of the base to receive the bedding sand shall be uniform and 
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even, and shall not deviate by more than +0 and -1/2 inch (13mm) over 10' (3m) when measured 
in any direction.  

3.7 Place sand for setting bed and screed to thickness of 1 inch to 1 1/2 inch (25 to 40 mm), taking 
care that moisture content remains constant and the density if loose and constant until all pavers 
are set and compacted.   

3.8 Lay setting bed so that elevation of top surface of pavers shall be 1/8 inch (3mm) min to 1/4 inch 
(6mm) max. above adjacent drainage inlets, concrete collars, channels, or other pavements after 
compaction.   

3.9 Lay unit pavers in joint pattern shown on the drawings.    

3.10 Set concrete pavers with a minimum joint width of 1/16 inch (1.5mm) and a maximum of 3/16 
inch (5mm), being careful not to disturb leveling base.  If pavers have spacer bars, place pavers 
hand tight against spacer bars.  Concrete pavers with spacer bars on sides of each unit are 
recommended when installation is performed with mechanical equipment.  Use string lines to 
establish deep, straight lines. Select units from 4 or more cubes to blend color and texture 
variations. Fill gaps at edge restraints that exceed 3/8 inch (10mm) with pieces cut to fit from full 
size unit pavers.  

3.11 Vibrate concrete pavers into leveling course with a low amplitude plate vibrator capable of a 
3,000 to 5,000 pound (13 to 22 KN) compaction force.    

3.12 Vibrate after edge pavers are installed, and there is a completed, restrained surface: or before 
surface is exposed to rain. Vibrate installed concrete pavers within 3 feet (1m) of the laying face 
and cover with sand BEFORE ENDING EACH DAY'S WORK.    

3.13 Spread dry sand and fill joints immediately after vibrating pavers into leveling course. Brush and 
vibrate sand into joints until they are completely filled, then remove surplus sand.    

3.14 Do not allow traffic on installed concrete pacers until sand has been vibrated into joints.  

3.15 Final surface elevations shall not deviate more than 3/8 inch (10 mm) under a 10 foot (3m) long 
straightedge. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Paver crosswalks shall be paid per the plan dimensions as verified in the field by the Project 
Officer or his designee.  Payment shall be in square yards for the type paver crosswalk installed, 
including the necessary preparation of sub grade, restoration of adjacent pavement, demolition, 
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excavation, aggregate subbase, concrete base and incidentals necessary for a complete 
installation. 

END OF SECTION 02613 
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SECTION 02619 - PERMANENT SIGNS 

PART 1 - GENERAL 

1.1 Description of the Work 

A. Provide all necessary labor, materials and equipment to provide, fabricate, and install the 
permanent signs, posts, and connections as shown on plans, details, and these specifications. All 
work under this section is subject to the Special and General Conditions and Instruction to Bidders 
which form a part of these specifications and to the current editions of the Arlington County 
Construction Standards and Specifications Manual and Virginia Department of Transportation 
Road and Bridge Specifications (VDOT).  The Contractor shall be responsible for and governed 
by all the requirements thereunder. 

1.2 Related Work Specified Elsewhere 

A. Section 03100 – Concrete, Formwork, Reinforcement and Materials 

B. Section 13180 – Maintenance and Control of Traffic 

1.3 Applicable Standards and Specifications 

A. Virginia Department of Transportation Road and Bridge Specifications (VDOT) 

B. Virginia Department of Transportation Road and Bridge Standards (VDOT) 

C. Manual on Uniform Traffic Control Devices (MUTCD) 

D. Virginia Department of Transportation Supplement to the Manual on Uniform Traffic Control 
Devices 

E. Virginia Standard Highway Signs Manual 

F. American Association of State Highway and Transportation Officials (AASHTO) 

G. American Society for Testing and Materials (ASTM) 

H. Federal Highway Administration (FHWA) 

1.4 Submittals 

A. The Contractor shall submit colors and shop drawings of the signs to the Project Officer for 
approval prior to fabrication. 
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B. The Contractor shall submit, with the sign shipment, copies of the sheeting manufacturer 
certifications noting that the sheeting material on the sign supplied meets all of the sheeting 
federal specifications. 

PART 2 - PRODUCTS 

2.1 All signs shall conform to the latest editions of the Manual on Uniform Traffic Control Devices 
(MUTCD) and the VDOT supplement to the MUTCD. 

2.2 All signs shall be in compliance with the latest version of the Virginia Standard Highway Signs 
Manual. 

2.3 Sign anchors, bases, or sleeve bases shall meet current AASHTO, FHWA, and VDOT 
requirements for breakaway and yielding and shall be galvanized or stainless steel. 

2.4 Sign posts shall be 2-inch square black powdered coated 14 gauge steel tube posts with full length 
punching on all four sides of 7/16-inch diameter holes spaced 1 inch on center starting 1 inch 
from each end. Posts shall conform to the standard specification for Hot-Rolled Carbon Sheet 
Steel, structural quality ASTM designation A570, Grade 50. 

2.5 Anchor sleeves set in concrete shall be 30-inch long, 2.5-inch square 7 gauge galvanized steel 
posts with full length punching on all four sides of 7/16-inch diameter holes spaced 1 inch on 
center. Installation hardware shall include a 5/16 corner bolt with flanged nut. 

2.6 Sign attachments will be made with 3/8-inch driver rivets with washers. 

2.7 Sign bracing products, if needed, shall conform to VDOT Road & Bridge Standards (Details 
1321.19, 1321.20, 1321.21). 

2.8 Sign surface image shall conform to applicable portions of Sections 247 and 701 of the VDOT 
Road and Bridge Specifications.    

2.9 Signs shall be drilled for bolts prior to painting. 

2.10 Post footings shall be Class A-3 concrete per Section 03100 of the Arlington County Construction 
Standards and Specifications Manual. 
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PART 3 - EXECUTION  

3.1 The signs shall be installed in locations as shown on the plans. 

3.2 Posts located in earth shall be anchored or driven to a minimum depth of 36 inches. 

3.3 Driving caps shall be used when driving posts following the manufacturer’s instructions. 

3.4 Posts located in concrete sidewalk or concrete medians shall be installed per VDOT Detail 
1321.13 Square Tube Sign Post Foundation Type A for 2-inch square tube post, except that the 
post shall extend 36" (thirty-six inches) minimum below finished grade. 

3.5 Posts located outside of concrete surfaces shall be installed per VDOT Detail 1321.17 Square 
Tube Sign Post Foundation Type D for 2-inch square tube post. 

3.6 Concrete for footings shall be poured in accordance with the requirements outlined in the Section 
03100 of the Arlington County Construction Standards and Specifications Manual.  

3.7 The sign shall be centered on the post and fastened with the specified bolts.   

3.8 The lower edge of signs shall be in accordance with VDOT Detail 1321.10 Square Post Sign 
Detail.  

PART 4 - MEASUREMENT AND PAYMENT 

4.1 New Traffic Sign 

A. New Traffic Signs as shown on the Drawings and as specified herein shall be measured in units 
of each, complete-in-place. Payment shall be at the contract unit price per each, and shall include 
the furnishing of all signs, posts, concrete, fastening materials, and other material required to 
provide a complete sign installation, as well as all other work incidental to providing a complete 
installed sign. 

4.2 Relocate Traffic Sign 

A. Relocate Traffic Sign as shown on the Drawings and as specified herein shall be measured in 
units of each.  The Project Officer may allow the Contractor to reuse the sign, post, or related 
hardware for re-installation at the new location, subject to approval by the Project Officer.  If the 
Project Officer determines that the sign, post, or hardware is damaged or does not meet this 
specification; and that the reinstallation of any or all of the materials shall not result in a 
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satisfactory traffic sign installation the Contractor shall furnish and install new materials as 
required to provide a complete-in-place traffic sign. 

END OF SECTION 02619 
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SECTION 02650 - RESTORATION OF ROADWAY 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide the necessary plant, labor, materials and equipment to restore and maintain the various 
street and driveway surfaces of all types, pavement and driveway bases, curbs, curb and gutter, 
and sidewalks disturbed, damaged or demolished during the performance of the work.   

1.2 Related Work Specified Elsewhere  

A. Section 02200 – Earthwork 

B. Section 02600 - Bituminous Roadway Pavements   

C. Section 02601 - Bituminous Hiking, Biking and Jogging Trails   

D. Section 02611 - Concrete Walks and Concrete Driveway Entrance   

E. Section 02612 - Interlocking Concrete and Brick Pavers   

F. Section 02750 - Curb and Gutters   

G. Section 03100 - Concrete Formwork, Reinforcement and Materials   

1.3 Applicable Standards and Specifications  

A. American Society for Testing and Materials (ASTM)   

B. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)  

C. American Association of State Highway and Transportation Officials (AASHTO)  

1.4 Permits  

A. Before performing any work, secure the necessary permits to work within the County or State 
right of way and easements when surface materials shall be disturbed or demolished.  
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PART 2 - PRODUCTS 

2.1 The quality of materials used in the restoration of existing pavements and driveways shall produce 
a street surface equal to or better than the condition before the work began. 

2.2 Concrete shall be Class A3 air-entrained Portland cement type as specified in Section 03100.  

2.3 The base and surface courses shall be BM-25.0A and SM-9.5A respectively as specified in 
Section 02600.   

2.4 Crusher run aggregate shall be size 25 in conformance with Section 206 of the VDOT 
Specifications.   

2.5 Joint filler shall be 1/2-inch preformed asphalt expansion joint material conforming at ASTM  
1751.   

2.6 Asphalt for a temporary patch shall be BM-25.0A as specified in Section 02600. 

2.7 Prime Coat shall conform to VDOT Section 310 for Asphalt Binders. 

 

PART 3 - EXECUTION 

3.1 At the end of each work day, the road surface shall be brought flush with the adjacent surface 
using hot mix asphalt. A minimum of 4" of hot mix asphalt shall be installed. All lanes shall be 
open for traffic during non-work hours unless otherwise directed in writing by the Project Officer. 
The Contractor shall maintain all road surfaces within the work area to provide a smooth drivable 
surface with no significant potholes, dips, or bumps of any kind. 

3.2 Where trenches have been opened in any roadway or street that is a part of the VDOT highway 
system, restore surfaces in accordance with the requirements of VDOT. All other restoration shall 
be done in accordance with the Contract Drawings, these specifications, and the Arlington County 
Construction Standards.  

3.3 Contractor shall submit the extent of the pavement restoration to the County for approval, prior 
to any saw cuts and/or milling and paving to the existing pavement.    
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3.4 Existing manhole frames, covers, valve boxes and other appurtenances shall be adjusted to the 
final grade or replaced, as necessary 

3.5 Removal of concrete pavement, if encountered, will be to the next joint.  In some cases, and when 
approved by the County Project Officer, the Contractor may be allowed to saw cut a neat joint 
mid-span of the existing concrete pavement.  The limits of concrete pavement restoration shall be 
determined by the County Project Officer. 

3.6 Excavation in the pavement area shall require that pavement surfaces be saw-cut to provide a 
straight and smooth edge.  Cut out pavement 24-inches wider than the trench width or excavation 
opening as shown on Construction Standard M-6.0.   

3.7 Upon completion of installation of utility and backfill, fill the top 18-inches of the trench with 
crusher run and temporary asphalt patch until such time that the permanent pavement patch shall 
be constructed.   

3.8 Complete the pavement restoration for the various types of streets in conformance with 
Construction Standard M-6.0 and Section 02600 of these specifications.   

3.9 Concrete curb and gutter, and sidewalks, shall be restored as required to match existing 
construction.  Replace damaged sections with complete new sections or squares; patching of 
damaged sections shall not be permitted.   

3.10 Maintain restored sections and surfaces as part of the Contract requirements for a period of one 
year following the date of final acceptance.   

3.11 When a manhole top requires adjustment to an elevation one inch or more above the existing 
pavement grade and is exposed to traffic before final paving is completed, a temporary ramp shall 
be constructed by feathering bituminous concrete for 360 degrees around the manhole. A taper 
slope of not less than two feet per one inch shall be used.  During the paving operation, but prior 
to the placement of the topping course, the bituminous concrete taper shall be removed from 
around the manhole to a minimum depth of one inch below the top of manhole. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Restoration of roadways, sidewalks, curb and gutter, entrances, medians and all other public 
improvements disturbed as a part of any contracted work shall be considered incidental to the 
Contract work and therefore no separate payment shall be made for any restoration items unless 
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specifically stipulated otherwise in the Contract or otherwise directed by the Project Officer in 
writing. 

4.2 Restoration of Roadway necessary for the connection of storm structures is considered incident 
and no separate payment will be made. 

4.3 Temporary top asphalt installed to provide even grades with the existing roadway before the 
paving of the entire roadway shall be considered incidental and no payment shall be made by the 
County for furnishing materials and installation. 

4.4 Installation and maintenance of temporary repairs shall be considered incidental to the Contract 
and therefore no additional payment shall be made for this work 

END OF SECTION 02650 
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SECTION 02750 - CURB AND GUTTERS 

PART 1 - GENERAL  

1.1 Description of Work  

A. Provide all plant, labor, materials and equipment to install the concrete curbs and combination 
concrete curb and gutters as called for on the approved plans, as detailed on the Construction 
Standards, and as specified herein.   

1.2 Related Work Specified Elsewhere  

A. Section 02200 – Earthwork 

B. Section 02600 – Bituminous Roadway Pavements 

C. Section 02611 - Concrete Walks and Concrete Driveway Entrance   

D. Section 03100 - Concrete Formwork, Reinforcement and Materials   

1.3 Applicable Standards and Specifications  

A. American Association of State Highway and Transportation Officials (AASHTO)  

B. American Society for Testing and Materials (ASTM)   

C. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)   

PART 2 - PRODUCTS 

2.1 Concrete  

A. Concrete shall be air entrained Portland cement class A3 in conformance with Section 03100.  

2.2  Joint Filler  

A. Joint filler shall be 1/2-inch preformed asphalt expansion joint material conforming to ASTM 
D994 or ASTM D1751.   

2.3 Subbase  

A.  The aggregate base shall be aggregate having CBR-30 and conforming to VDOT Section 208, 
gradation size 21A.  
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PART 3 - EXECUTION 

3.1 Construct the sub grade to the required elevation below the finished surface of the gutter in 
accordance with dimensions and design as shown on Construction Standards. Remove all soft 
and unsuitable material and replace with subbase material, which shall be compacted to 95% 
density in accordance with AASHTO T-99 and finished to a smooth surface.  Moisten the subbase 
prior to placing the concrete.   

3.2 When curb and gutter or structures along the curb are being replaced adjacent to an existing 
roadway surface, the roadway surface must be excavated and restored as per VDOT detail WP-2 
to allow for formwork. 

3.3 Construct forms of wood or metal conforming to VDOT Section 316.   

3.4 Prior to placing concrete, check the line and grade for accuracy and fasten the face forms of the 
curb to the gutter forms.  Spade the concrete and tamp sufficiently to bring the mortar to the 
surface, after which finish with a magnesium float.  Construction shall be in sections of uniform 
lengths, providing transverse joints at approximately 10-feet intervals and when the time elapsing 
between placements exceeds 45 minutes.  No section shall be less than 6 feet in length. Separate 
sections by plate steel templates set perpendicular to the grade and center line of the unit specified. 
The templates shall be 1/8-inch in thickness and shall have a width and depth equal to the unit 
cross-section. Leave these templates in place until the concrete has set sufficiently to hold its 
shape.   

3.5 Form expansion joints at intervals of 100 feet or less.  When the curb and gutter is constructed 
adjacent to rigid pavements, the location and width of expansion joints shall coincide with those 
in the pavement, where practicable.  Where stationary structures, such as catch basins and drop 
inlets, are within the limits of the curb and gutter, place an expansion joint between the structure 
and the curb and gutter.  Place expansion joints at all returns. 

3.6 Screed the face and top of curb and surface of gutter smooth and round the edges to a radius as 
shown on the Construction Standards.   

3.7 As soon as the concrete has attained sufficient set, remove the face forms of the curb. The exposed 
surfaces shall be screeded with a straight edge and finished with a steel trowel. Remove all trowel 
marks with a brush wet with clear water.  Do not use mortar in finishing.   

3.8 The finished surface of curb and gutter shall be true to line and grade with an allowable tolerance 
as specified in Section 316.05 of the VDOT Specifications. 
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3.9 After the concrete has set in conformance with Section 03100, fill the spaces on both sides of 
gutter or the back side of curb to the required elevation with suitable material and compact to 95 
percent density in accordance with AASHTO T-99 in layers of not more than 6-inches. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Measurement shall be in linear feet per the plan dimensions as verified in the field by the Project 
Officer or his designee.  Payment shall be at the contract unit price per type of curb section.   

4.2 Demolition, excavation, subbase material and restoration shall be considered incidental to the 
work and therefore, no separate payment shall be made for demolition, excavation, subbase 
material or restoration. 

END OF SECTION 02750 
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SECTION 02780 - PERMEABLE UNIT PAVERS 

PART 1 - GENERAL 

1.1 Description of the Work 

A. This work shall consist of installing permeable unit pavers,  Permeable Interlocking Concrete 
Pavement (PICP), on a prepared sub-grade in accordance with these specifications, the 
Interlocking Concrete Pavement Institute Technical Specification No. 18 (latest version) and in 
conformity with the lines, grades, thicknesses and typical sections shown in the contract 
documents or as directed by the Project Officer. This work shall also be in compliance with the 
latest edition of the Arlington County Stormwater Management Ordinance Guidance Manual and 
the Virginia DEQ Stormwater Design Specification No. 7: Permeable Pavement. 

The permeable unit pavers shall consist of a combination of unit pavers and aggregate for the 
joints and bedding layer, to form an integrated, structural wearing surface when compacted. 

1.2 Related work specified elsewhere 

A. Section 01400 – Quality Requirements 

B. Section 02200 – Earthwork  

C. Section 02500 – Gravity Sewers and Appurtenances 

D. Section 03100 - Concrete Formwork Reinforcement and Materials 

1.3 Applicable Standards and Specifications 

A. Interlocking Concrete Pavement Institute Technical Specification No. 18 (latest version) 

B. Virginia DEQ Stormwater Design Specification No. 7: Permeable Pavement, Version 2.0 (latest 
version) 

C. Arlington County Stormwater Management Ordinance Guidance Manual 

D. Arlington County Material Testing Specification Reference  

E. ASTM C67 – Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile 

F. ASTM C140 – Standard Test Methods for Sampling and Testing Concrete Masonry Units and 
Related Units 

G. ASTM C150 – Standard Specification for Portland Cement 

H. ASTM C418 – Standard Test Method for Abrasion Resistance of Concrete by Sandblasting 
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I. ASTM C595 – Standard Specification for Blended Hydraulic Cements 

J. ASTM C936 – Solid Concrete Interlocking Paving Units 

K. ASTM C979 – Standard Specification for Pigments for Integrally Colored Concrete 

L. ASTM D4751 – Standard Test Methods for Determining Apparent Opening Size of a Geotextile 
 

1.4 Submittals 

A. Contractor shall submit drawings and documentation as required in this specification and obtain 
written acceptance of submittals before using the materials or methods requiring approval. 
1. Contractor Qualifications – At the time of task order assignment, Contractor shall: 

a. Submit the name and qualifications of the Certified Concrete Paver Installer, 
providing written evidence of Interlocking Concrete Pavement Institute (ICPI) 
certification,  and proficiency in successfully completing permeable unit paver 
construction including a minimum of two (2) completed projects, total square 
footage to exceed the project quantities with owner information, address and a 
sample of the product used, or photographs thereof, and the following: complete 
description of the product type and style; and details of the manufacturer’s mold 
assembly with patterns, dimensions, all edge details and radii, spacer bars, and the 
mold head or shoe; and 

b. Submit the name and certification of the Supervisory Installer who will be on site at 
all times during the unit paver installation. Provide current certificates from the 
Interlocking Concrete Pavement Institute (ICPI): 1) Certified Concrete Paver 
Installer certification; and 2) PICP Specialist certification.   

2. Testing Agency – Within seven (7) days after notice to proceed, the Contractor shall submit 
the name, qualifications, and contact information of a third party QA Testing Agency with 
experience in testing permeable interlocking unit pavements, who will oversee and 
document installation. Use of testing services will not relieve contractor of the 
responsibility to furnish materials and construction in full compliance with the Contract 
Documents. 

3. Producer Qualifications – Within seven (7) days after notice to proceed, the contractor shall 
furnish the name and location of the plant that will produce the unit pavers. 
a. Product Information: The plant shall provide product information including all 

material sources and all manufacturers’ recommendations that are relevant to the 
project. 

b. Certifications:  The plant shall provide current certifications, signed by the material 
sources as relevant, stating that the materials will meet or exceed all specified 
requirements. 

c. Samples: The plant shall provide three (3) samples of the specified unit pavers to 
indicate color, shape and dimensions. 

4. Submit shop or product drawings and product data, including independent laboratory test 
results from the manufacturer indicating compliance with ASTM C936. 

5. Submit mold rotation plan (if necessary). 
6. Submit samples and sieve analysis for grading of sub-base, bedding material and joint 

filler. 
7. Test Panels (if required by the Project Officer or specified on the Contract documents)– At 

least fifteen (15) days before construction of permeable interlocking unit pavers and 
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following the engineer’s acceptance of the qualifications described above, the Contractor 
shall provide a minimum of one (1) test panel for acceptance. Place, joint and cure the test 
panel, to be a minimum of 275 square feet in size or as specified in the Contract Documents, 
at the required project thickness to demonstrate to the engineer’s satisfaction that the unit 
pavers and design flow rates are acceptable, and that a satisfactory pavement can be 
installed at the site location. Testing shall be in accordance with ICPI Technical 
Specification 18 and Section 3.3 of this Specification.  

8. Test Reports - Submit third party QA test reports certifying compliance with ICPI 
Technical Specification 18, Virginia DEQ Stormwater Design Specification No. 7: 
Permeable Pavement and all material and physical requirements stated herein.  

PART 2 - PRODUCTS 

2.1 Materials shall be approved in accordance with Arlington County Standards & Specifications 
requirements, and as described below. 

A. All unit pavers shall meet surface requirements of the latest Americans with Disabilities Act 
(ADA) requirements and accessibility guidelines. 

B. Unit pavers shall be of the type, style, color, and other details as described in the Contract 
Documents and in accordance with all manufacturer’s recommendations for the selected unit 
paver system. 
1. Shape: as specified in design plans. 
2. Thickness: 3 1/8 in. for vehicular use, 2 3/8 in. for pedestrian use. 
3. Color: as specified in design plans. 
4. Surface Open Area: 5% to 15%. 
5. Paver physical properties: 

a. Provide only sound units free of defects that would allow proper placing of units to 
achieve the specified pavement strength and performance. 

b. Compressive strength: ASTM C140, when delivered to the project site, average 
compressive strength of not less than 8,000 psi, with no individual unit less than 
7,200 psi. 

c. Absorption: ASTM C140, average absorption not greater than 5%, with no 
individual unit greater than 7%. 

d. Resistance to freezing and thawing: ASTM C67, with no breakage and not greater 
than 1% loss in dry mass of any individual unit after 50 cycles of freezing and 
thawing. 

e. Abrasion resistance: ASTM C418, maximum volume loss of 0.915 cubic 
inches/7.75 sq. in. Average thickness loss of no more than 0.118” (3 mm) due to 
abrasion testing. 

f. Dimension tolerances: Length +/- 1/16”, Height +/- 1/8”. 

C. Concrete Unit Pavers: The material and fabrication for the unit pavers shall meet or exceed the 
requirements of ASTM C936 "Solid Concrete Interlocking Paving Units” and must allow a 
minimum infiltration rate of 100 in/hr through the pavement upon installation. 

D. Bedding Layer: AASHTO #8 aggregate or similar, as directed by the Contract Documents and in 
accordance with Virginia DEQ Stormwater Design Specification No. 7: Permeable Pavement. 
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E. Reservoir Layer: AASHTO #57 and/or #2 aggregate, washed and free of all fines as directed by 
the Contract Documents and in accordance with Virginia DEQ Stormwater Design Specification 
No. 7: Permeable Pavement. 

F. Geotextile Filter Fabric (If Specified): Non-woven geotextile fabric with a flow rate greater than 
125 gpm/sf (ASTM D4491), and Apparent Opening Size (AOS) equivalent to US #70 or #80 
sieve (ASTM D4751) as directed by the Contract Documents and in accordance withthe latest 
version of the Arlington County Stormwater Guidance Manual and Virginia DEQ Stormwater 
Design Specification No. 7: Permeable Pavement. 

G. Impermeable Liner (If Specified): 30 mil PVC geomembrane liner or as directed by the Contract 
Documents. The liner shall be placed per manufacturer’s specifications and Virginia DEQ 
Stormwater Design Specification No. 7: Permeable Pavement. 

H. Underdrain (If specified):   
6”  diameter perforated PVC (AASHTO M 252) pipe, with 3/8-inch perforations at 6 inches on 
center. Installed at a minimum 1.0% slope located 20 feet or less from the next pipe.. Perforated 
pipe shall be installed for the full length of the permeable pavement cell, and non-perforated pipe, 
as needed, shall be used to connect with the storm drain system. T’s and Y’s installed as needed, 
depending on the underdrain configuration. Extend cleanout pipes to the surface with vented caps 
at the Ts and Ys.  

I. Observation Well: 6” diameter vertical PVC pipe (AASHTO M 252) with a lockable cap, installed 
flush with the surface.  

J. Sand Filter Layer (If specified) – For infiltration facilities only, a 6 to 8 inch layer of coarse sand 
(e.g. ASTM C 33, gradation). 

K. Joints: AASHTO #8 aggregate, ASTM #89, #9 or similar, as directed by the contract documents 
and in accordance with Virginia DEQ Stormwater Design Specification No. 7: Permeable 
Pavement 

L. Edge Restraints: May be standard curbs, curb and gutter, steel, block pavers or other.   

 

PART 3 - EXECUTION 

Execution shall be in accordance with this specification and ICPI Technical Specification 18.  

3.1 Pre-Installation Conference 

A. Pre-Installation Conference - A mandatory pre-installation conference will take place at least two 
(2) weeks prior to installation of the unit pavers and shall include at a minimum the Project 
Officer, Arlington County SWPPP Inspector/BMP Reviewer, general contractor, Certified 
Concrete Paver Installer, Supervisory Installer, manufacturer’s representative, and third party  
testing agency. 
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3.2 Preparation of Grade 

A. Sub-Grade Preparation 
1. The proposed site should be checked for existing utilities prior to any excavation. 
2. Grading of subgrade shall be with low ground pressure equipment when within six (6) 

inches of final subgrade elevation. 
3. Sub-grade shall not be compacted unless otherwise specified on the Contract Documents 

or directed by the Project Officer. 
4. The Contractor shall verify in writing that the sub-grade elevations, compacted density, 

and preparation conforms with the Contract Documents prior to installation of the unit 
pavers. Written density test results shall be provided to the Project Officer. 

B. Base Materials – Preparation and protection of base materials so that they are not contaminated 
prior to installation shall be in accordance with the latest edition of the Arlington County 
Stormwater Management Ordinance Guidance Manual and the Virginia DEQ Stormwater Design 
Specification No. 7: Permeable Pavement and/or as specified on Contract Documents. 

C. Edge Restraints - Install all edge restraints of the types, locations and dimensions shown on the 
Contract Documents and at the lines and grades required. Place edge restraints and verify location, 
type and elevations of edge restraints, utility structures and drainage pipes and inlets before the 
base layer, bedding and pavers are installed. Permeable pavement shall not be allowed without 
edge restraints around the entire perimeter without the written approval of the Project Officer.   

3.3 Installation 

A. Installation of the unit pavers shall only begin after the entire contributing drainage area has been 
stabilized. Do not install the system in rain or snow or when the subgrade is frozen, and do not 
install frozen bedding materials. 

B. For installations requiring flow barriers, cast in place or impermeable liner/gravel flow barriers 
shall be installed in accordance with the Contract Documents and the latest edition of the 
Arlington County Stormwater Management Ordinance Guidance Manual. Flow barriers shall be 
installed prior to or in conjunction with base materials. 

C. Install base materials (in 6-inch lifts), underdrain (if specified), observation well (if specified), 
geotextile fabric (if specified)and impermeable liner (if specified) in accordance with the latest 
edition of the Arlington County Stormwater Management Ordinance Guidance Manual and the 
Virginia DEQ Stormwater Design Specification No. 7: Permeable Pavement and/or as specified 
on the Contract Documents. 

D. Spread, screed & compact aggregate bedding material and fill any voids left by screed rails.  

E. Lay the unit pavers in the type, style, pattern, dimensions, and locations with joint widths as 
recommended by the Manufacturer and shown on the Contract Documents. Maintain consistent 
and uniform patterns for the entire pavement area. 

F. Fill gaps at the edges of the paved area with cut units. Cut unit pavers subject to vehicular traffic 
shall be no smaller than 1/3 of a whole unit and shall have no sharp edges. Patterns shall be 
maintained to the extent possible in placing cut units to fill gaps in the pattern. Stagger blocks to 
avoid running bond or other straight joints or seams in the pattern. 

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



SECTION 02780  PERMEABLE UNIT PAVERS 

 

SEPTEMBER 2020 
Arlington County Construction Standards and Specifications 

SECTION 02780 - 6 

G. Fill the openings and joints with washed ASTM #8 aggregate or as specified on the Contract 
Documents. Once the joints are full (within ¼ in or 6 mm within paver surface), sweep excess 
aggregate from the surface. 

H. Compact and seat the unit pavers into the bedding material using a low amplitude, 75-90 Hz plate 
compactor capable of at least 5,000 lbf centrifugal compaction force. This will require at least 
two (2) passes with the plate compactor over the entire surface. The second pass should be made 
perpendicular to the first pass. The path of the plat compactor should overlap by several inches. 

I. Apply additional ASTM #8 aggregate to the openings and joints as needed, filling them in 
completely, then remove excess aggregate by sweeping, and make at least two (2) more passes 
with the plate compactor over the entire surface. 

J. All unit pavers within six (6) feet of the laying face must be fully compacted at the completion of 
each day’s work. 

3.4 Quality Assurance Testing 

A. Testing will be performed by the Contractor’s testing agency. All material testing shall comply 
with the Arlington County Material Testing Specification Reference and shall demonstrate 
concurrence with ICPI Technical Specification 18. 
1. Smoothness Testing - Test finished unit paver system with a 10-foot straight edge, applied 

parallel with and at right angles to the center line of the paved area. Correct deviations in 
the surface in excess of 3/8-inch by removing the unit pavers as necessary and then 
loosening, adding or removing material, re-shaping, watering, and recompacting. The 
smoothness requirements specified herein apply only to the top lift of each layer, when 
base course is constructed in more than one lift. 

2. Surface Permeability Testing - The full permeability of the pavement surface shall be tested 
prior to final acceptance by application of clean water at least 5 gallons per minute, using 
a hose or other distribution device. Water used for the test shall be clean, free of suspended 
solids and deleterious liquids. All applied water shall infiltrate directly without large puddle 
formation or surface runoff, and the testing shall be observed by the Project Officer. A 
minimum infiltration rate of 100 inches per hour is required. 

3. Infiltration Testing– For infiltration facilities only, a post-construction infiltration test of  
the facility shall be conducted after a natural rainfall over 1 inch, or by flooding the BMP 
during consistently dry weather.  The water level in the observation well must be measured 
periodically until the water is gone from the observation well.  Record the day/time for 
each measurement.  Using these recordings, a drawdown rate can be reached.  Provide a 
signed/sealed testing report  

3.5 Protection 

A. As construction is completed, maintain and protect the permeable pavement. Correct deficiencies 
in thickness, composition, construction, and smoothness, which develop during the maintenance, 
to conform to the requirements specified herein. 

B. Protection of the edges and edge restraints shall remain in place throughout construction and until 
the site is fully stabilized, at which time excess filter fabric and impermeable liners can be cut 
back to the pavement edges. 
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C. In addition, runoff onto permeable pavement shall be prevented until the site is fully stabilized as 
described in the Contract Documents. Diversion ditches or other approved types of erosion and 
sediment control measures shall be placed at the toe of slopes which are adjacent to permeable 
pavement, to prevent sediment from washing into pavement areas at all times during and after 
construction. Any sediment accumulation onto the permeable pavement shall be removed 
immediately by cleaning or replacement of the aggregate by the Contractor at no cost to the 
owner. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Pavement shall be installed in accordance with the dimensions indicated on the approved 
drawings. Pavement shall be measured to the actual dimensions installed in the field.  In an event, 
it becomes necessary to deviate from the dimensions indicated on approved drawings, the 
contractor must obtain approval from Project Officer in advance prior to pavement installation. 
Payment for PERMEABLE PAVEMENT shall be in square yards of pavement installed and shall 
include the necessary excavation, preparation of the subgrade surface, subbase, and all other items 
listed in the PART 2 - PRODUCTS as indicated on approved plans. 

4.2 Subbase and bedding material shall be installed to the width and depths shown on the approved 
plans. Subbase and bedding material installed in excess of what is shown on approved plans must 
be approved by the Project Officer prior to installation. Subbase and bedding material installed in 
excess of what is shown on approved plans shall be measured to the actual dimensions installed 
in the field. Payment for SUBBASE AGGREGATE and BEDDING AGGREGATE installed in 
excess of what is shown on approved plans shall be in cubic yards of material installed. 

END OF SECTION 02780 
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SECTION 02795 - PERVIOUS CONCRETE PAVEMENT 

PART 1 - GENERAL 

1.1 Description of the Work 

A. This work shall consist of constructing pervious Portland cement concrete roadway pavements, 
alleys, sidewalks, or trails on a prepared sub-grade in accordance with these specifications and in 
conformity with the lines, grades, thicknesses and typical sections shown in the contract 
documents or as directed by the Project Officer. Work shall also comply with the latest edition of 
the Arlington County Stormwater Management Ordinance Guidance Manual and the Virginia 
Department of Environmental Quality Stormwater Design Specification No. 7: Permeable 
Pavement, (latest version). 

B. The pervious concrete pavement and sidewalks shall consist of a mixture of Portland cement, 
aggregate, water, admixtures and other ingredients as may be specified. Except as herein stated, 
the requirements specified for VDOT Standard Specifications 214 Portland Cement Concrete 
Pavement and 504 Portland Cement Concrete Sidewalk and Driveway are applicable to this 
specification in addition to Arlington County Standards & Specifications. 

1.2 Related work specified elsewhere 

A. Section 01330 – Submittal Procedures 

B. Section 01400 – Quality Requirements 

C. Section 02200 – Earthwork  

D. Section 02500 – Gravity Sewers and Appurtenances 

1.3 Applicable Standards and Specifications 

A. ACI 522R-10 Report on Pervious Concrete 

B. ACI 522.1-13 Specifications for Pervious Concrete Pavement 

C. Virginia Department of Environmental Quality Stormwater Design Specification No. 7: 
Permeable Pavement (latest version) 

D. Arlington County Stormwater Management Ordinance Guidance Manual 

E. ACI 211.3R - Guide for Selecting Proportions for No-Slump Concrete 

F. ASTM C42 - 39TStandard Test Method for Obtaining and Testing Drilled Cores and Sawed 
Beams of Concrete 

G. ASTM C94 - 39TStandard Specification for Ready-Mixed Concrete 
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H. ASTM C150 – Standard Specification for Portland Cement 

I. ASTM C595 - 39TStandard Specification for Blended Hydraulic Cements 

J. ASTM C979 – Standard Specification for Pigments for Integrally Colored Concrete 

K. ASTM C1077 - 39TStandard Practice for Agencies Testing Concrete and Concrete Aggregates 
for use in Construction 

L. ASTM C1116 – Standard Specification for Fiber Reinforced Concrete 

M. ASTM C1688 - 39TStandard Test Method for Density and Void Content of Freshly Mixed 
Pervious Concrete 

N. ASTM C1701 - 39TStandard Test Method for Infiltration Rate of In Place Pervious Concrete 

O. ASTM C1754 - 39TStandard Test Method for Density and Void Content of Hardened Pervious 
Concrete 

P. ASTM D994 - 39TStandard Specification for Preformed Expansion Joint Filler for Concrete 

Q. ASTM D1751 - 39TStandard Specification for Preformed Expansion Joint Filler for Concrete 
Paving and Structural Construction 

R. ASTM D1752 - 39TStandard Specification for Preformed Sponge Rubber Cork and Recycled 
PVC Expansion Joint Fillers for Concrete Paving and Structural Construction 

S. ASTM D4751 – Standard Test Methods for Determining Apparent Opening Size of a Geotextile 

T. NRMCA – National Ready Mix Concrete Association 

U. VDOT Standard Specifications 214 & 504 

V. VDOT Standard Specifications Section 220  

W. VDOT Standard Specifications Section 316  

X. AASHTO R18  

Y. AASHTO M85  

1.4 Submittals 

A. Contractor Qualifications 
1. Contractor shall submit the name, qualifications and certification of the pervious concrete 

installer, providing written evidence of the following: 
a. Employment of one (1) NRMCA Certified Pervious Concrete Craftsman who shall 

be on site, overseeing each placement crew, during all concrete placement; or 
b. Employment of at least three (3) NRMCA Certified Pervious Concrete Installers 

who shall be on site, working as members of each placement crew during all concrete 
placement unless otherwise specified. 
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c. Employment of at least two (2) NRMCA certified Pervious Concrete Technicians 
on each placement crew.  

2. Testing Agency – Within seven (7) days after notice to proceed, Contractor shall furnish 
the name, qualifications and certification  of the proposed third-party testing agency. 
Agencies that perform testing services on concrete shall be AASHTO accredited per 
AASHTO R18 and meet the requirements of ASTM C1077. Field tests of pervious 
concrete shall be made by an individual certified as an NRMCA Certified Pervious 
Concrete Technician, who is also an ACI Concrete Field Testing Technician, Grade 1 in 
accordance with ACI CPI. 

3. Concrete Producer Qualifications – Within seven (7) working days after notice to proceed, 
Contractor shall furnish the name and location of an NRMCA certified plant that will 
produce and provide pervious concrete. 

4. Concrete Mix Design – No later than thirty-five (35) days before construction of pervious 
concrete, Contractor shall furnish: 
a. A proposed mix design with proportions of materials for acceptance as described in 

section D of this specification or otherwise specified in Contract Documents. The 
data shall include unit weight, void ratio, and strength. 

b. Samples of individual concrete materials contained in the mix design for sampling 
and testing of material prior to use. 

5. Submit manufacturer’s shop drawings in accordance with Section 01330 – Submittal 
Procedures, including manufacturer’s product data, samples and section layout. 

6. Submit sieve analysis for grading of bedding material. 
7. Product Sample (Test Panels) – At least fifteen (15) working days before construction of 

pervious concrete and following the Project Officer’s acceptance of the mix design, 
Contractor shall provide two (2) samples of the product (test panels) in accordance with 
following specifications. 
a. Contractor shall provide a minimum of two (2) test panels for acceptance. Place, 

joint and cure the test panels, a minimum of 225 square feet in size or as specified 
in the Contract Documents, at the required project thickness to demonstrate that in-
place void contents, unit weights, and infiltration rates can be met and to demonstrate 
effective jointing that does not compromise the cured concrete integrity. 

b. Test Panel Infiltration: Test panels shall be tested for infiltration in accordance with 
ASTM C1701. 

c. Test Panel Cores: Test panels shall have three (3) cores, each six (6) inches in 
diameter, taken from the panel a minimum of seven (7) days after placement of the 
pervious concrete. At least one core shall be taken within six (6) inches of a 
contraction joint. The cores shall be measured for thickness, void structure, and unit 
weight. Untrimmed, hardened core samples shall be used to determine thickness in 
accordance with ASTM C42. After thickness determination, the cores shall be 
trimmed and measured for unit weight in a saturated condition and void content in 
accordance with ASTM C1754. 

d. Test Panel Acceptance: Satisfactory test panels will be determined by: 
1) Infiltration rate of at least 60 inches per hour. 
2) Compacted thickness within 1/4” of the specified thickness. 
3) Void Content ± three (3) percent of the design void content. 
4) Unit weight ± five (5) pounds per cubic foot of the design unit weight. 

e. If test panels meet the above-mentioned requirements, they can be left in-place and 
included in the completed work. If test panels do not meet the above-mentioned 
requirements, they shall be removed and disposed of in an approved manner and 
replaced with an acceptable test panel at the contractor’s expense. 
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PART 2 - PRODUCTS 

A. Portland Cement shall be: 
1. Type I or II conforming to AASHTO M85 or ASTM C150; or 
2. Type IP or IS conforming to ASTM C595. 

B. Aggregate 
1. Maximum coarse aggregate size shall be No. 57. 
2. Coarse and fine aggregate conforming to Sections 803.02 and 803.01 of the VDOT 

Standard Specifications shall be double-washed. Washing shall be sufficient to remove 
dust and other coatings. 

C. Admixtures – Water reducing, hydration stabilizers, air entrainment, and other admixtures 
conforming to VDOT Specifications shall be allowed in the mix design. 

D. Fibers – Reinforcing fibers conforming to VDOT Specifications and ASTM C1116/C1116M, 
4.1.3 or 4.1.4 shall be allowed in the mix design. 

E. Pigments – Pigments conforming to ASTM C979/C979M shall be allowed in the mix design. 

F. Joint Material – Joint material shall be in accordance with ACI 522.1-13 and Arlington County 
standards and specifications. 

G. Geotextile (If Specified): Non-woven geotextile fabric with a flow rate greater than 125 gpm/sf 
(ASTM D4491), and Apparent Opening Size (AOS) equivalent to US #70 or #80 sieve (ASTM 
D4751) as directed by the Contract Documents and in accordance with the latest version of the 
Arlington County Stormwater Guidance Manual and Virginia DEQ Stormwater Design 
Specification No. 7: Permeable Pavement. 

H. Impermeable Liner (If Specified): 30 mil PVC geomembrane liner or as directed by the Contract 
Documents. The liner shall be placed per manufacturer’s specifications, the Contract Documents 
and Virginia DEQ Stormwater Design Specification No. 7: Permeable Pavement. 

I. Underdrain (If specified) - 6” diameter perforated PVC (AASHTO M 252) pipe, with 3/8-inch 
perforations at 6 inches on center. Installed at a minimum 1.0% slope located 20 feet or less from 
the next pipe. Perforated pipe shall be installed for the full length of the permeable pavement cell, 
and non-perforated pipe, as needed, shall be used to connect with the storm drain system. T’s and 
Y’s installed as needed, depending on the underdrain configuration. Extend cleanout pipes to the 
surface with vented caps at the Ts and Ys.  

J. Observation Well: 6” diameter vertical PVC pipe (AASHTO M 252) with a lockable cap, installed 
flush with the surface.  

K. Concrete Mix - Comply with ASTM C94/C94M and develop a concrete mix design meeting the 
following requirements in accordance with ACI 211.3R, Appendix 6 and ASTM C1688/C1688M: 
1. Concrete shall achieve a minimum infiltration rate of 60 inches/hour (30 gallons/hour in a 

12-inch diameter cylinder). Testing shall be in accordance with ASTM 1701. 
2. Concrete shall meet a minimum compressive strength when specified in the Contract 

Documents. 
3. A combined coarse and fine aggregates gradation shall be provided and material passing 

the #4 sieve shall be between 4% and 7%. 
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4. Mix Water: Mix water quantity shall be such that the cement paste displays a wet metallic 
sheen without causing the paste to flow from the aggregate. Mix water yielding a cement 
paste with a dull-dry appearance has insufficient water for hydration. Insufficient water 
results in inconsistency in the mix and poor bond strength between aggregate particles. 
High water content results in the paste reducing or eliminating the void system required for 
porosity. 

PART 3 - EXECUTION 

3.1 Preparation of Grade 

A. Sub-Grade Preparation 
1. Provide physical barriers or direct traffic to minimize vehicular traffic on subbase during 

construction. Regrade and recomplete subbase disturbed by construction traffic, as needed. 
Grading of subgrade shall be with low ground pressure equipment when within six (6) 
inches of final subgrade elevation. Sub-grade not meeting Contract Document 
requirements for compactions shall be scarified prior to installation of base materials. 

2. Subbase shall be within ±3/4 inches of the specified elevation. 

B. Base Materials – Shall be installed in accordance with the latest edition of the Arlington County 
Stormwater Management Ordinance Guidance Manual and the Virginia DEQ Stormwater Design 
Specification No. 7:  Permeable Pavement, Version 2.0, January 1, 2013and as specified on the 
Contract Documents. 

3.2 Handling, Measuring and Batching Materials 

A. Pervious concrete shall be transported from batching plant to the location of placement by a 
rolling drum mixer truck with current (within 12 months) certification by the NRMCA. Non-
agitating trucks shall not be used. Each truck should not haul more than two (2) loads before being 
cycled to another type of concrete, unless a stabilizing hydration agent is used in the pervious 
concrete mix design or if Project Officer determines that there is no significant concrete build-up 
in the concrete mixer after delivery of each load. 

3.3 Mixing Concrete 

A. Concrete shall be mixed for a minimum of one (1) minute after introduction of all materials into 
the mixer. Begin mixing immediately after cement has been added to aggregates. Truck mixers 
shall be operated at the speed designated by the concrete producer for at least 75 to 100 revolutions 
of the drum. 

B. Concrete mixing shall comply with ASTM C94/C94M except that discharge shall be completed 
within sixty (60) minutes after the introduction of mix water to the cement. This time can be 
increased to ninety (90) minutes when utilizing a hydration stabilizer. Further water addition is 
permitted at the point of discharge provided the design water/cement ratio is not exceeded. 
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C. Do not install pervious concrete when ambient temperature is below 40°F or above 90°F, or when 
ambient temperature is forecasted to be below 40°F or above 90°F at any time during the seven 
(7) days following placement, unless otherwise permitted in writing by the Project Officer. 

3.4 Placing and Consolidating Concrete 

A. Pre-Placement Conference - A mandatory pre-placement conference will take place at least seven 
(7) days prior to installation of work and shall include at a minimum Project Officer, Arlington 
County SWPPP Inspector/BMP Reviewer, general contractor, pervious concrete contractor, 
concrete supplier, and field testing agency. 

B. Wet the base materials or sub-grade such that the material is saturated but without any standing 
water immediately prior to concrete placement. 

C. Deposit concrete directly from the transporting equipment onto the base materials or sub-grade, 
as appropriate. 

D. Discharge: Each truckload shall be visually inspected for moisture consistency prior to discharge. 
Water addition shall not be permitted at the point of discharge to obtain the required mixture 
consistency and truckloads lacking the required moisture consistency shall be rejected as 
determined by the inspector. Discharge shall be a continuous operation and shall be completed as 
quickly as possible. Concrete shall be deposited as close to its final position as practical and such 
that discharged concrete is incorporated into previously placed and plastic concrete. If 
consolidation occurs during concrete discharge, placement shall be halted, the mixture shall be 
addressed, and the consolidated portion removed and replaced immediately. 

E. Other methods of discharging the concrete may be used when specified in the Contract 
Documents or as allowed by the Project Officer. 

F. Spread the concrete using a come-along, short-handle square ended shovel or rake, or similar 
equipment. 

G. Rolling compaction shall be achieved using a motorized or hydraulically actuated, rotating, 
weighted tube screed that spans the width of the section placed and exerts a minimum vertical 
pressure of 10 psi on the concrete. Alternatively, a steel pipe roller meeting the same criteria may 
be used. 

H. Plate compaction is not recommended but may be necessary in small areas. When necessary, a 
standard soil plate compactor with a base area of at least two square feet that exerts a minimum 
pressure of 10 psi on the concrete through a ¾ inch minimum plywood cover shall be used. 

I. Cross rolling shall be performed using a roller specifically designed to smooth and compact 
pervious concrete. Lawn rollers are not allowed. 

J. Foot-traffic shall not be allowed on fresh concrete. 
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3.5 Strike-Off, Consolidation and Finishing 

A. Strike off concrete between forms using a form riding paving machine, vibrating screed, or roller 
screed. Other strike off devices may be used when accepted by Project Officer. 

B. Do not use steel trowels or power finishing equipment. 

C. Final surface texture shall be achieved by finishing the fresh concrete using a full-width steel 
roller that provides a minimum compactive pressure to achieve the required tolerances. 

D. Hand tools shall be used to finish the concrete along the slab edges immediately adjacent to forms. 

E. Other methods of producing final surface texture may be permitted when specified in the Contract 
Documents or approved by the Project Officer. 

3.6 Curing 

A. Begin curing within twenty (20) minutes of concrete discharge unless otherwise specified or 
permitted. 

B. Curing Material: 
1. The pavement surface shall be entirely covered with a minimum six (6) mil thick 

polyethylene sheet or in accordance with Section 220 of the VDOT Standard Specifications 
whichever is more stringent. Sheeting shall be cut to a minimum of the full lane width and 
pavement shall remain covered for at least seven (7) uninterrupted days.  

2. Alternate curing materials may be used as approved by the Project Officer. 

C. Curing sheets shall be secured and kept secure at all times without using dirt. The method of 
securing the cover material shall prevent wind from removing the sheet and from blowing under 
the sheet across the surface of the concrete. 

D. Hot Weather Curing: A fog shall be sprayed above the surface, before covering, when required 
due to hot weather conditions. Equipment must include fog nozzles that atomize water using air 
pressure to create a fog blanket over the slab. 

E. Cold Weather Curing: Curing shall be in accordance with VDOT Standard Specification. 

3.7 Joints 

A. Contraction joints shall be installed at locations and spacing shown in the Contract Documents at 
one-quarter (¼) the depth of the thickness or a maximum of one and a half (1½) inches for 
roadway and alley pavements, and at one-half inch (½”) for sidewalks and trails. Allowable 
methods for joint placement, as directed by the Project Officer, include: 
1. Rolled Joints - shall be formed in plastic concrete using a steel pipe roller to which a 

beveled fin with the required diameter to achieve the joint depth has been attached around 
the circumference of the roller. Rolled joints are formed immediately after roller 
compaction and before curing. Sidewalks and trails shall have rolled joints. 

2. Sawed Joints – shall not be constructed except with prior approval by the Project Officer 
and shall be in accordance with ACI 522.1-13. 
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B. Construction joints shall be installed at locations, depths, and with horizontal dimensions and 
spacing shown in the Contract Documents and whenever concrete placement is suspended for a 
sufficient length of time that concrete may begin to harden. 

C. Expansion joints shall be installed when pervious concrete will abut existing concrete slabs or 
other structures such as walls, footings, columns, catch basins, stairs, light poles, and other points 
of restraint. 

D. To reduce raveling at joints, or where pervious concrete meets impervious pavement, finishing 
may be necessary in accordance with Section 3.5 of this specification. 

3.8 Testing 

A. Testing responsibilities will be performed by the Testing Agency at the Contractor’s expense. 
Concrete materials and operations may also be tested and inspected by the owner as work 
progresses. Use of testing services will not relieve Contractor of the responsibility to furnish 
materials and construction in full compliance with the Contract Documents. Failure to detect 
defective work or materials early will not prevent rejection if a defect is discovered later nor shall 
it obligate the Project Officer for final acceptance at any time. 

B. Testing Procedure: 
1. Conduct tests in accordance with ASTM C1688 at the beginning of each pervious concrete 

placement operation for each batch, or for every 50 cubic yards (maximum), or a minimum 
of one test for each day’s placement, to verify fresh density and void content. 

2. A minimum of seven (7) days following each placement, three (3) cores, six (6) inches in 
diameter, shall be taken. The cores shall be measured for thickness, void content and unit 
weight determined using the methods described in Section 1.4.A.7 of this specification 
entitled Product Sample (Test Panels). Satisfactory test panels will be determined by: 
a. Compacted thickness +3/4”, -1/4” of the specified thickness. 
b. Void Content ± three (3) percent of the design void content. 
c. Unit weight ± five (5) pounds per cubic foot of the design unit weight. 

C. The permeability of the pavement surface shall be tested in accordance with ASTM C1701. All 
applied water shall infiltrate directly without puddle formation or surface runoff, and the testing 
shall be observed by the Project Officer. A minimum infiltration rate of 60 inches per hour shall 
be achieved. 

D. Infiltration Testing  – For infiltration facilities only, conduct post-construction infiltration testing 
of facility after a natural rainfall over 1 inch, or by flooding the BMP during consistently dry 
weather.  The water level in the observation well shall be measured periodically until the water is 
gone from the observation well.  Record the day/time of each measurement.  Using these 
recordings, an infiltration rate can be reached.  Provide a signed/sealed testing report.  

E. Submit all test results to the Project Officer. 

F. Cores holes shall be filled with conventional concrete. 
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3.9 Tolerances 

A. Pavement must be mechanically swept or vacuumed with clean equipment and finished before 
testing for compliance with tolerances. Construct pavement to comply with the tolerances of 
Section 316 of the VDOT Standard Specifications and the following: 
1. Thicknesses: + 3/4 inch; - 1/4 inch 
2. Elevation: + or - 1/2 inch 
3. Contraction joint depth: +1/4 inch, -0 inch 
4. Smoothness: similar to approved test panel with no abrupt offsets unless required by the 

contract drawings. 

3.10 Opening to Traffic 

A. Both vehicular traffic and pedestrian traffic shall be excluded from pervious concrete pavement 
after the placement of curing materials as follows: 
1. 7 days for pedestrian traffic on sidewalks or pavements 
2. 14 days for vehicular traffic on alleys 
3. As determined by Contractor’s Engineer for vehicular traffic on roadways, but not less than 

14 days. 
4. Ambient temperature must reach 55 ºF or more during any time each day of the curing 

period. 

PART 4 - MEASUREMENT AND PAYMENT  

4.1 Pavement shall be installed in accordance with the dimensions indicated on the approved 
drawings. Pavement shall be measured to the actual dimensions installed in the field.  In an event, 
it becomes necessary to deviate from the dimensions indicated on approved drawings, the 
contractor must obtain approval from Project Officer in advance prior to pavement installation. 
Payment for PERVIOUS CONCRETE PAVEMENT shall be in cubic yards of pavement installed 
and shall include the necessary excavation, preparation of the subgrade surface, subbase, and all 
other items listed in PART 2 - PRODUCTS as indicated on approved plans. 

4.2 Subbase and bedding material shall be installed to the width and depths shown on the approved 
plans. Subbase and bedding material installed in excess of what is shown on approved plans must 
be approved by the project officer prior to installation. Subbase and bedding material installed in 
excess of what is shown on approved plans shall be measured to the actual dimensions installed 
in the field. Payment for SUBBASE AGGREGATE and BEDDING AGGREGATE installed in 
excess of what is shown on approved plans shall be in cubic yards of material installed. 

END OF SECTION 02795 
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SECTION 02840 - VEHICLE DELINEATORS 

PART 1 - GENERAL 

1.1 Description of the Work 

A. Provide all necessary labor, materials and equipment to provide, fabricate, and install Vehicle 
Delineators as shown on plans, details, and these specifications. All work under this section is 
subject to the Special and General Conditions and Instruction to Bidders which form a part of 
these specifications and to the current editions of the Arlington County Construction Standards 
and Specifications Manual and Virginia Department of Transportation Road and Bridge 
Specifications (VDOT).  The Contractor shall be responsible for and governed by all the 
requirements thereunder. 

1.2 Related Work Specified Elsewhere 

A. Section 02600- Bituminous Roadway Pavements 

B. Section 02601- Bituminous Hiking Biking and Jogging Trails  

C. Section 02650- Restoration of Roadway 

D. Section 13180- Maintenance and Control of Traffic 

1.3 Applicable Standards and Specifications 

A. Virginia Department of Transportation Road and Bridge Specifications (VDOT)  

B. Virginia Department of Transportation Road and Bridge Standards (VDOT)  

C. Manual on Uniform Traffic Control Devices (MUTCD)  

D. American Association of State Highway and Transportation Officials (AASHTO)  

E. American Society for Testing and Materials (ASTM)  

1.4 Submittals 

A. The Contractor shall submit shop drawings of Vehicle Delineators to the Project Officer for 
approval prior to fabrication. 
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PART 2 - PRODUCTS 

A. Vehicle Delineators shall conform to the requirements of Section 702 of the VDOT Road and 
Bridge Specifications.  

B. Flexible Post Delineator shall have white reflectors at the top of the device and be white or yellow 
in color unless otherwise noted on the plan. Flexible delineators shall be 3 inches round and 36 
inches in height and made of thermoplastic polyurethane.  The base shall be black in color and 
assembled by bolting down with pin locks. Flexible delineators shall be installed per 
manufacturer's recommendations and shall not vary more than ½ inch in 36 inches from a vertical 
plane. 

PART 3 - EXECUTION 

A. Vehicle Delineators type, and installation shall conform to the requirements of Section 702 of the 
VDOT Road and Bridge Specifications.  

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Vehicle Delineators as shown in the Contract Documents and as specified herein shall be 
measured in units of each, complete-in-place. Payment shall be at the contract unit price per each, 
and shall include the furnishing of all Vehicle Delineators, fastening materials, and other material 
required to provide a complete installation, as well as all other work incidental to providing a 
complete installed Vehicle Delineator.  

END OF SECTION 02840 
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SECTION 02870 - BICYCLE RACKS 

PART 1 - GENERAL  

A. Provide all labor, materials and equipment to bicycle racks as detailed in the Construction 
Standards and as called for on the Contract Drawings. 

B. This technical specification is included by reference in the Arlington County Bicycle Parking 
Standards Guide, where additional information is also provided. 

1.2 Related Work Specified Elsewhere 

A. Section 02611 - Concrete Walks and Concrete Driveway Entrances 

B. Section 02612 - Interlocking Concrete and Brick Pavers 

C. Section 05500 – Structural Steel 

1.3 Applicable Standards and Specifications 

A. American Society for Testing and Materials (ASTM) 

B. American Society of Mechanical Engineers (ASME) 

C. American Concrete Institute (ACI) 

D. American Welding Society (AWS) 

E. American Iron and Steel Institute (AISI) 

F. Federal General Service Administration Specification A-A-1925a 

G. Arlington County Bicycle Parking Standards Guide 

PART 2 - PRODUCTS 

2.1 Bicycle Racks 

A. Bicycle racks shall be of an accepted design that provides two points of contact with a parked 
bicycle. Inverted “U” racks and other designs constructed of tubing shall be 2” Nom. (2.38” O.D.) 
Sch. 40 steel pipe as per ASTM A53, or 2” square section 8 gauge as per ASTM A-500. 
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2.2 Material and Coating 

A. Pipe (and flanges, rails, anchor pins, shims, and fasteners, if applicable) shall be hot-dip 
galvanized (HDG) as per ASTM A123 and A304; or stainless steel as per ASTM A666 and A240. 

B. Bicycle racks may be powder coated over HDG as per ASTM D 7803, or thermoplastic coated as 
approved by the County. Coating must be complete dipped or completely powder coated.  

2.3 Fasteners 

A. Fasteners when used shall: 
1. Be of acceptable material and coating. 
2. Meet one of the following requirements  

Type Specification Minimum 
Size 

Minimum In-
stallation 
Depth  

Acceptable Embed-
ment Material  

Threaded 
(metal to 
metal) 

ASME 
B18.18:2017 

3/8” As Necessary Metal to metal. Tam-
per resistant nuts re-
quired. 

Threaded 
 (concrete) see 
Note 5 

ACI 355.2 
ASTM F 1554 
 

3/8” 3.5” Concrete 

Friction  A-A-1925a, 
ASTM E 488 

3/8” 3” Concrete 

Mechanically 
expanded 

A-A-55614, 
ASTM E 488 

3/8” 3.5” Concrete 

Adhesive 
Bonded 

ASTM C 881 
ASTM E1512 

3/8” 6” Concrete, Asphalt 

 

3. Be able to provide firm, secure anchoring with a maximum of ¼-inch non-trip hazard 
projection above finished grade. 

4. Be threaded or driven anchors. Threaded fasteners to be fixed with tamper-resistant nuts as 
approved by the County. 

5. Threaded fasteners in concrete shall be Type 316 and Type 304 stainless steel with carbon-
steel lead threads. 

PART 3 - EXECUTION 

3.1 General  

A. Top of installed bicycle racks shall be minimum 33” above finished grade.  

B. Bicycle racks shall be installed using the following options only: 
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1. Flange-mounted to cured concrete  
2. In-ground (anchored in new concrete)  
3. Mounted on rails mounted to cured concrete or asphalt 

C. If multiple racks are installed, they shall be uniformly aligned, and evenly spaced. For layout 
purposes, each bicycle rack shall be centered in a “design stall” of minimum dimension 36” x 
72”.  

D. Bicycle racks shall be anchored firmly and installed vertical (plumb) in two planes. 

E. No component of the installed bicycle rack shall result in a tripping hazard. 

F. Bicycle racks shall not be mounted directly to unit pavers only.  

3.2 Flange Mounted Installation  

A. Flange-Mounted racks shall be installed on existing cured concrete. Use flange racks with 
fasteners as specified above. Existing concrete shall conform to Concrete Sidewalk Std., 
Arlington County Construction Specification Section 02611, and Std. Dwg. R-2.0 (min. 4” 
thickness).  

B. Rack legs shall be welded to flanges with complete seamless continuous fillet welds conforming 
to ASTM A36, ASTM A312 and AWS D1.1. Spot, tack, or intermittent welding is not acceptable.  

C. Flanges shall be minimum 3/8” thick, with minimum two ½” dia. holes (two fasteners) per flange. 

D. Flange mounted racks shall not be bolted to unit pavers. 

E. Where concrete pavers or fired clay brick are installed over continuous concrete sub-base, flange-
mounted racks shall be installed on concrete sub-base. Installation must not compromise any 
waterproofing of concrete. (For example, installation above underground parking structure.)  

F. Unit pavers shall be installed in accordance with Arlington County Construction Specification 
section 02612.  

G. Unit pavers shall be neatly cut and fit around flanges, fasteners, and legs of rack.  

H. Legs of flange mounted racks shall be of sufficient length to provide minimum acceptable height 
of 33” above finish grade. 

3.3 In-Ground Rack Installation 

A. Legs of in-ground racks shall be fitted with anchor pins to prevent lift-out. Anchor pins shall be: 
1. Of acceptable material.  
2. Min. 3/8” diameter with min. 3” concrete encasement.  

B. In-ground racks shall be installed and firmly anchored in new concrete of minimum dimensions 
shown on the Arlington County Standard details prefaced with R-8.#. Anchored portions of rack 
shall have min. 3” concrete encasement on all sides. 
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C. For rack installations on sites with concrete pavers or fired clay brick installed over compacted 
soil sub-base and sand leveling course as per Arlington County Standard Specifications Section 
02612, and Arlington County Standard Detail R-2.1, racks shall be installed in concrete footing 
of dimensions shown on details prefaced with R-8-#.  

D. Where in-ground racks are installed in unpaved soil, or sod/grass/turf, provide a single concrete 
footing of dimensions shown on the Arlington County Standard details prefaced with R-8.#. 
Provide a tamped gravel pad min. 4” thickness, and min. 36” x 72” centered on each installed 
rack.  

E. Legs of in-ground racks shall be of sufficient length to provide anchoring below grade a minimum 
of 9” and be a minimum height of 33” above finish grade. 

3.4 Installation on Rails 

A. Bicycle racks may be approved in “ganged” assemblies of from 2 to 7 racks on continuous rails.  

B. Rails shall be type AISI C3 x 4.1 steel channel as per ASTM A36, HDG, or powder coated over 
HDG to match racks. 

C. Individual racks can be welded to rails. Welds shall be complete seamless continuous fillet welds 
conforming to ASTM A36, ASTM A312 and AWS D1.1. Spot, tack, or intermittent welding is 
not acceptable.  

D. Individual racks can be bolted to rails.  

E. If racks are bolted to rails, fasteners shall be:  
1. Of acceptable material.  
2. Min. 3/8” diameter.   
3. Able to provide firm, secure anchoring with threaded nuts on underside of steel channel.  
4. Fitted with tamper- resistant threaded nuts as approved by the County.  

F. Racks on rails may be approved for installation on finished asphalt. In such cases, a permanently 
grouted, internally threaded asphalt anchor as approved by the County shall be used to provide 
attachment.  

PART 4 - MEASUREMENT AND PAYMENT 

4.1 When applicable, Measurement shall be lump sum. Payment shall include all demolition, 
excavation, restoration, compaction, furnishing of equipment and materials, providing for the 
installation of the bicycle rack.  

END OF SECTION 02870 
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SECTION 02900 - PAVEMENT MARKINGS 

PART 1 - GENERAL 

1.1 Description of The Work 

A. Provide all labor, materials, tools, equipment, transportation, supplies, and incidentals to establish 
the location of pavement markings, install pavement markings, and reflectorized material on 
specified pavements in accordance with these specifications, the MUTCD, and as directed by the 
Project Officer.  

B. This work shall also include furnishing and installing colored coating for bicycle lanes. 

C. This work shall also include removal and eradication of pavement markings. 

1.2 Applicable Standards and Specifications 

A. Virginia Department of Transportation Road and Bridge Specifications (VDOT) 

B. Virginia Department of Transportation Road and Bridge Standards (VDOT) 

C. Manual on Uniform Traffic Control Devices (MUTCD) 

D. Virginia Department of Transportation (VDOT) Supplement to the Manual on Uniform Traffic 
Control Devices (MUTCD) 

E. Arlington County Pavement Marking Specifications 

PART 2 - PRODUCTS 

2.1 Pavement Markings 

A. Pavement Markings shall conform to the requirements of Section 246 of the VDOT Road and 
Bridge Specifications. 

2.2 Glass Beads 

A. Glass Beads shall conform to the requirements of Section 234 of the VDOT Road and Bridge 
Specifications. 

2.3 Retroreflectors 

A. Retroreflectors shall conform to the requirements of section 235 of the VDOT Road and Bridge 
Specifications 
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2.4 Colored Asphalt Coating 

A. Colored asphalt coating shall be red or green Methyl Methacrylate (MMA). Contractor to submit 
a sample of the color for approval to the Project Officer prior to installation of the product.  

PART 3 - EXECUTION 

3.1 Timing of Installation  

A. The Contractor shall have a certified VDOT Pavement Marking Technician present during 
pavement marking operations. 

B. Pavement markings shall be installed on new roadways prior to opening the roadway to traffic. 
Pavement marking installation shall be completed within the time limits herein on roadways 
where the pavement markings have been removed or obscured and the roadway is open to traffic 
unless otherwise directed by the Project Officer. Installation of edge lines on roadways where the 
existing pavement markings have been removed or obscured are also required within these time 
limits unless otherwise indicated by the Project Officer. Exceptions to the below time limits shall 
be granted only for weather restrictions, and installation of epoxy resin pavement markings on 
new pavement shall not commence until after 24 hours of final surface placement. 
1. Pavement marking installation on roads having traffic volumes of 10,000 ADT or more 

shall be completed within 24 hours after the end of the workday where the pavement 
markings were removed or obscured. 

2. Pavement marking installation on roads having traffic volumes between 3,000 and 10,000 
ADT shall be completed within 48 hours after the end of the workday where the pavement 
markings were removed or obscured. 

3. Pavement marking installation on roads having traffic volumes of less than 3,000 ADT 
shall be completed within 72 hours after the end of the workday where the pavement 
markings were removed or obscured.  

4. The Project Officer may authorize exceptions to these time limits for the installation of 
Type B, Class VI, pavement markings on asphalt roadways if they are inlaid with the last 
pass of the asphalt roller or directly after the asphalt roller using a separate roller. 

3.2 Provision for Temporary Markings 

A. If the Contractor shall not have pavement markings installed within the time limits specified, the 
Contractor shall install Type D construction pavement markings within the same time limits and 
maintain such until the final pavement markings can be installed. The cost of installing, 
maintaining, and removing the Type D construction pavement markings shall be borne by the 
Contractor at no cost to the County. 

3.3 Premarking 

A. When establishing the location of pavement markings, the Contractor may mark the locations on 
the roadway by installing premarkings. 
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B. Premarkings shall be accomplished using Type D (removable, any class) tape, chalk, or lumber 
crayons except special pavement markings such as stop lines, crosswalks, messages, hatching, 
etc., shall be made using chalk or lumber crayons.    

C. Premarkings shall be of the same general color as the pavement markings being premarked.   

D. When tape is used as premarking, premarking shall consist of 4-inch by 4-inch-maximum squares 
or 4-inch-maximum diameter circles spaced at 100-foot-minimum intervals in tangent sections 
and 50-foot-minimum intervals in curved sections.  

E. At locations where the pavement marking shall switch colors, e.g., gore marking, the ends of the 
markings may be premarked regardless of the spacing.  

F. When chalk or lumber crayon is used as premarking, the entire length of the pavement marking 
may be premarked. 

G. Premarkings shall be installed whereby their installation shall not affect the adhesion of the 
pavement markings.  

H. When Type D tape is used as the premarking and the lateral location of such premarkings to the 
final pavement markings exceeds 6 inches, the premarkings shall be removed at no cost to the 
County. 

I. Unless otherwise specified and approved by the Project Officer, the premarkings for each work 
assignment shall be inspected and approved by the Project Officer prior to installing permanent 
markings. Work completed incorrectly without premarkings or approval of premarkings from the 
Project Officer will not be paid and will be subject to removal and/or replacement at the 
Contractor’s expense. 

3.4 Pavement Markings 

A. Pavement markings shall be white or yellow markings (unless another color is specified in the 
Contract) as required by the MUTCD for the specific location or as specified by the Project 
Officer and shall be installed in accordance with the manufacturer’s recommendations and 
approved by the Project Officer. The Contractor shall furnish a copy of the manufacturer’s 
installation recommendations to the Project Officer. 

B. Pavement Line Markings 
1. Pavement line markings shall consist of stop lines, crosswalks, and solid or skip lines used 

for, but not limited to, dividing lanes, marking edges, channelizing, outlining and marking 
safety zones around objects, and forming islands and parking lot stalls. Crosswalks and 
stop lines shall be installed using Type B, Class I or IV, markings.  Solid lines or skip lines 
shall be installed using Type A or Type B markings as specified. 

C. Pavement Message Markings 
1. Pavement message markings shall be installed using Type B, Class I, IV, or VI, markings 

and shall include, but not be limited to, school zone markings, railroad crossing markings, 
disabled parking symbols, elongated arrows, word messages, etc.  

2. The word SCHOOL shall be formed with characters that are 10 feet in height where 
permitted by the normal roadway width. School zone markings shall extend transversely 
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across both lanes of two-lane roadways and across two or more approach lanes of roadways 
of three or more lanes.  

3. International Symbol of Accessibility parking symbols shall be 41 inches in height, 36 
inches in width, and shall use a 4-inch stroke width for the lines. 

3.5 Application 

A. The Contractor shall protect the public from damage attributable to pavement marking operations.  
The Contractor shall be responsible for the complete preparation of the pavement surface, 
including, but not limited to, removing dust, dirt, loose particles, oily residues, curing compounds, 
concrete laitance, residues from eradication, and other foreign matter immediately prior to 
installing pavement markings. 

B. The pavement surface shall be dry at the time of installation when tested in accordance with 
VTM-94.  Marking material shall not be applied within 24 hours following rain or other inclement 
weather. 

C. Liquid markings shall be applied so as to prevent splattering and overspray and shall be protected 
from traffic until track free by the use of guarding or warning devices as necessary. If a vehicle 
crosses a marking and tracks it or if splattering or overspray occurs, the affected marking and 
resultant tracking shall be removed and new markings applied at the Contractor’s expense. 

D. Equipment shall also be thoroughly cleaned between changes in colors of materials. Pavement 
markings shall have clean and well-defined edges without running or deformation; shall be 
uniform, free of waviness; shall be straight on tangent alignment; and shall be on a true arc on 
curved alignment. 

3.6 Tolerance 

A. Pavement markings shall have clean and well-defined edges without running or deformation; 
shall be uniform, free of waviness; shall be straight on tangent alignment; and shall be on a true 
arc on curved alignment. The lateral deviation of pavement markings shall not exceed one (1) 
inch from the proposed location as specified on the plans, sketches, and aerial images or as 
directed by the Project Officer. The widths of pavement markings shall not deviate more than 1/4 
inch on tangent nor more than 1/2 inch on curves from the required width. The length of the gap 
and the length of the individual stripes that form skip lines shall not deviate more than two inches. 
The length of the gap and individual skip line shall be of such uniformity throughout the entire 
length of each that a normal striping machine shall be able to repeat the pattern and superimpose 
additional striping upon the existing marking. 

B. Glass Beads 
1. Glass beads shall be applied at the rate specified herein and shall be evenly distributed over 

the entire surface of the marking. Beads shall be applied to the surface of liquid markings 
by a bead dispenser attached to the applicator that shall dispense beads simultaneously on 
and in the just-applied marking. The bead dispenser shall be equipped with a cut-off control 
synchronized with the cut off of the applied marking material so that the beads are applied 
totally to the completed line. 

2. Beads shall be applied while the liquid marking is still fluid. Approximately 70 percent of 
beads shall be buried in the marking, and the remaining 30 percent shall be 50 to 60 percent 
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embedded in the surface. Beads installed on crosswalks and stop lines on roadways with 
curbs only (no gutter) may be hand applied for two feet at the end of each line next to the 
curb with 100 percent of the beads embedded 50 to 60 percent in the surface. 

C. Markings found to be unacceptable shall be removed, and new markings applied at the 
Contractor’s expense.  

3.7 Type A Markings 

A. Paint may be applied to asphalt concrete and hydraulic cement concrete pavements. Paint shall 
not be applied over existing pavement markings of other materials unless the existing marking is 
90 percent removed. Paint may be applied over existing paint markings. Paint shall be applied 
with a line painting machine that is capable of hot spraying paint directly onto the pavement 
surface with a uniformity of feed through its nozzles for widths of 4 through 8 inches. The 
machine shall be capable of applying two pavement stripes, either solid or skip, at the same time 
when double line markings are required. Paint tanks on the equipment shall be equipped with a 
mechanical agitator and paint shall be thoroughly mixed and heated such that it shall not track 
within 60 seconds after its application. 

B. Non-truck mounted equipment shall be self-propelled and regulated to allow for calibration of the 
amount of material applied. Glass beads shall be applied to the surface of the paint at the rate of 
6 pounds per gallon of paint.  

3.8 Type B Markings 

A. Equipment shall be capable of providing mixing, heating, and agitation of material. Material shall 
be uniformly heated throughout the system in accordance with the manufacturer’s 
recommendations. Thermoplastic material shall be maintained in the heating kettle and applied 
to the road surface at a minimum temperature of 400 degrees F. Heating kettles shall be equipped 
with an automatic thermostatic control device. The Contractor shall furnish a properly calibrated 
infrared instrument for the purpose of measuring the actual temperature of molten thermoplastic 
material. 

B. Multi-component material shall be applied using internally injected guns for the mixing of 
catalyst and hardener. 

C. Non–truck mounted equipment for application of thermoplastic material shall be of the screed 
extrude type with a screw driver or shall be self-propelled and regulated to allow for calibration 
of the amount of material applied. Non–truck mounted equipment for application of polyester and 
epoxy resin material shall be self-propelled and regulated to allow for calibration of the amount 
of material applied. 

D. Thermoplastic (Class I) 
1. Thermoplastic (Class I) material shall be applied only on asphalt concrete pavements and 

shall be applied by screed extrude, ribbon gun, or spray equipment. Alkyd thermoplastic 
may be applied directly after the paving operations; however, hydrocarbon thermoplastic 
shall not be applied less than 30 days after the paving operations. 

2. Alkyd and hydrocarbon materials shall not be mixed together. Equipment shall be 
thoroughly cleaned before types of material are changed. 
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3. Thermoplastic shall not be applied over existing pavement markings of other materials 
unless the existing marking is 90 percent removed. Thermoplastic may be applied over 
existing thermoplastic markings. For concrete bridge decks that occur in asphalt roadways, 
Type B, Class VI, tape shall be used. 

4. Primer/adhesive shall be applied to asphalt concrete surfaces more than 2 years old and 
shall be from the same manufacturer as the thermoplastic. 

5. Glass beads shall be applied to the surface of the marking at the rate of 7 pounds per 100 
square feet. 

E. Polyester Resin (Class II) 
1. Polyester resin (Class II) material shall be applied only on hydraulic cement concrete 

pavements. Polyester resin shall not be applied over existing pavement markings of other 
materials unless the existing marking is 90 percent removed. 

2. Polyester resin may be applied over existing polyester resin markings. 
3. Glass beads shall be applied to the surface at the rate of 8 pounds per gallon of material. 

F. Epoxy Resin (Class III) 
1. Epoxy resin (Class III) material shall be applied only to asphalt concrete pavement more 

than 1 day old and hydraulic cement concrete pavement. Epoxy resin shall not be applied 
over existing pavement markings unless the existing marking is 90 percent removed. 

2. Glass beads shall be applied by the gravity method to the surface at the rate of 25 pounds 
per gallon of material. 

G. Plastic Backed Preformed Tape (Class IV) 
1. Plastic-backed preformed tape shall be installed in accordance with the manufacturer’s 

recommendations and as denoted herein. Tape may be applied to asphalt concrete and 
hydraulic cement concrete pavements. Tape may be installed immediately following the 
final rolling of the new asphalt concrete surface. Tape shall not be applied over existing 
pavement markings of other materials unless the existing marking is 90 percent removed. 

2. Primer/adhesive shall be used for all installations except when tape is applied immediately 
following the final rolling of the new asphalt concrete surface and shall be from the same 
manufacturer as the tape. 

3. Tape for pavement line markings shall be applied by an application cart as recommended 
by the manufacturer. Tape shall be tamped into place with a tamper cart with the weight as 
recommended by the manufacturer. The use of a vehicle to ride over the markings for 
tamping shall not be permitted. 

3.9 Eradication 

A. Eradication of pavement markings for restriping when required shall be in accordance with the 
requirements of Section 512 of the VDOT Road and Bridge Specifications except only 90 percent 
removal of the existing markings is required. 

B. Eradication of markings shall be done with a Laser grinder or similar or by hydro blasting. 
Contractor shall do a test area before County approved method of eradication. 

C. Eradication will consist of removing the markings with little or no impact to the underlying or 
adjacent asphalt surface. 
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D. Contractor shall collect the eradication residue during or immediately after the eradication 
operation. Residue and dust is to be collected and contained during the entire operation. The 
Contractor shall not store any eradication residue on-site. The Contractor shall be responsible for 
disposing of all residue from the removal of any pavement marking in a permitted waste disposal 
facility in accordance with all Federal, state and local laws and regulations. 

3.10 Colored Asphalt Coating 

A. Installers shall be accredited by the manufacture. Materials shall be installed in accordance with 
the manufacturer’s written instructions.  The Contractor shall apply a minimum of two coats. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Temporary pavement line markings 

A. The cost of installing, maintaining, and removing all temporary pavement markings shall be borne 
by the Contractor at no cost to the County. 

4.2 Pavement Line Marking 

A. Measurement of pavement line markings (type, class, width) shall be per linear foot of line 
furnished and installed. 

B. No additional measurement shall be made when more than one line can be installed on a single 
pass such as center line with no-pass line, double center line, double lane line, reversible lane 
line, or two-way left turn center line. 

C. Payment for pavement line markings (type, class, width) shall be per linear foot and shall include 
all labor, materials, tools, equipment, transportation, supplies, and incidentals required to furnish 
and install the line markings as specified. 

D. No deduction shall be made for the unmarked area when the marking includes a broken line such 
as, skip lane line.  

4.3 Colored Asphalt Coating 

A. Measurement of colored asphalt coating shall be per square foot of area completed. Payment for 
colored asphalt coating shall be per square foot and shall include all labor, materials, tools, 
equipment, transportation, supplies, and incidentals required to complete the coating. 

4.4 Removal/Eradication of Existing Pavement Markings 

A. Payment for pavement line markings (type, class, width) removal and/or eradication shall be paid 
by actual work performed as listed in the contract and shall include all labor, materials, tools, 
equipment, transportation, supplies, and incidentals required to remove and/or eradicate the line 
markings as specified. 

END OF SECTION 02900 
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SECTION 02952 - TRENCHLESS CROSSING 

PART 1 - GENERAL 

1.1 Description of Work 

A. Provide all plant, labor, materials and equipment to furnish and install pipelines, utilities, cables, 
and/or appurtenances below the ground with minimal excavation by one or a combination of 
methods commonly known as Trenchless Technology such as jacking, boring, ramming, 
directional drilling or tunneling. 

B. Definitions 
1. Carrier pipe: pipe for conveyance of water, gas, sewage, or other products and services. 
2. Trenchless Crossing: as defined in the Description of Work.  
3. Working Drawings: drawings of the proposed trenchless crossing method, prepared by an 

engineer and submitted by the Contractor to the Project Officer for approval 
 

C. Job Conditions 
Trenchless Crossing shall be performed so as not to interfere with, interrupt or endanger surface 
and activity thereon, and minimize subsidence of the surface, structures, and utilities above and 
in the vicinity of the tunnel.  Support the ground continuously in a manner that will prevent loss 
of ground and keep the perimeters and the trenchless crossing operations stable.  The Contractor 
shall be responsible for all settlement resulting from operations and shall repair and restore 
damaged property to its condition prior to being disturbed at no cost to the Owner. 

1.2 Related Work Specified Elsewhere 

A. Section 02200 – Earthwork 

B. Section 02202 – Rock Excavation 

C. Section 02500 – Gravity Sewers and Appurtenances 

D. Section 02505 – Storm Sewers and Appurtenances 

E. Section 02510 – Sanitary Sewers and Appurtenances  

F. Section 02550 – Water Mains and Appurtenances 

1.3 Applicable Standards and Specification– 

A. American National Standards Institute (ANSI) 

B. American Society for Testing and Materials (ASTM) 
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C. Virginia Department of Transportation Road and Bridge Specifications (VDOT) 

D. Arlington County Utilities Code (Chapter 26 of the Arlington County Code) 

1.4 Permits and Regulations  

A. The County shall obtain all permits required except those permits required for blasting as 
specified in Section 02202 Rock Excavation.  The Contractor shall conform to the regulations set 
forth by the authorities having jurisdiction over the work performed in the areas of tunnel 
crossings.   

1.5 Submittals 

A. The Trenchless Crossing Contractor shall submit to the Project Officer, a full response to the 
requirements outlined below. 

 
1. Submit a coversheet, including date, company name, address, telephone and telefax, 

contact person, etc. 
2. Submit resumes of key personnel performing the Trenchless Crossing work, including 

managerial, supervisory and operational personnel.  Resumes shall include detailed 
descriptions of their Trenchless Crossing projects, demonstrating their experience in 
a minimum of three (3) previous Trenchless Crossing projects of similar size and 
scope. 

3. Submit a summary sheet of previous projects demonstrating that the company has a 
minimum of five (5) years experience and expertise performing Trenchless Crossing 
of similar size and scope.  The summary sheet shall include the following for each 
named project: 
 Full name of project 
 Project Location 
 Date 
 Owner’s name, address, contact person, telephone and fax numbers 
 Client’s name, address, contact person, telephone and fax numbers 
 Key project personnel at both head office and site 
 Description of the relevant work successfully completed, including site conditions, 

features under which pipe passed, depth below the water table, photos, published 
articles, etc. Add additional information as necessary. 

B. Preconstruction Survey 
1. The Trenchless Crossing Contractor shall submit to the Project Officer, the Preconstruction 

Survey, as required herein.  

C. Working Drawings and Calculations 
1. The Trenchless Crossing Contractor shall submit to the Project Officer, Working Drawings 

and Calculations for the design of the tunnel, pits, and any excavation support systems and 
dewatering systems to be utilized for the project, as required herein.  

 
 

D. Product Submittals 
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1. The Trenchless Crossing Contractor shall submit to the Project Officer, for approval, 
material certifications, certified laboratory test reports, manufacturer’s product catalog 
data, shop drawings and specifications, showing compliance with the requirements 
necessary to install the required Trenchless Technology.  

2. All submittals, regardless of origin, shall be stamped with the approval of Contractor and 
identified with the name and number of the Project, Contractor's name, and references to 
applicable specification paragraphs and Contract Drawings. Each submittal shall indicate 
the intended use of the item in the Work. When catalog pages are submitted, applicable 
items shall be clearly identified, and inapplicable data crossed out. The current revision, 
issue number, and date shall be indicated on all drawings and other descriptive data. 

E. Methods and Procedures 
1. The Trenchless Crossing Contractor shall submit to the Project Officer, for information 

review and record purposes, full details describing the proposed methods and procedures 
of the entire operation to be used, and the resources, sequencing and schedule of the 
following. 
a. Detection of ground movement. 
b. Establishment of drive line of the trenchless crossing equipment.. 
c. Monitoring and maintaining line and grade and the reestablishment of line and grade 

as required. 
d.  Dewatering and drainage. 
e. Handling of auxiliary stabilization equipment and connections. 
f. Connection details and grout hole details. 
g. Excavation and removal of soil materials, spoil and slurry containment, and 

separation and disposal. 
h. Installing the carrier pipe to prevent flotation and surge pressure buckling. 

 

F. Daily Activity Log 
1. The Trenchless Crossing Contractor shall submit to the Project Officer, on a daily basis, 

for information review and record purposes, an activity log maintained during Trenchless 
Crossing operations. The information and activities to be logged shall include but not 
limited to the following. 
a. Start and finish time of trenchless crossing operations. 
b. Total length of trenchless crossing installed. 
c. General description for each discernible ground condition mined. 
d. Settlement monitoring readings. 

1.6 Quality Assurance  

A. The Contractor shall be responsible for providing evidence that all methods and materials used in 
the Work shall meet all applicable standards and certifications. Such evidence shall comply with 
the requirements of Section 01400 Quality Requirements. 

B. All Trenchless Crossing work shall be supervised by at least one person with previous experience 
of the Trenchless Technology process being used, as required in the Submittals section of this 
specification. 
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C. System operators shall be personnel with prior knowledge and experience in the proper operations 
of the Trenchless Crossing method being employed, as required in the Submittals section of this 
specification. 

1.7 Preconstruction Survey and Subsurface Investigations 

A. The Contractor shall survey, photograph, and videotape all structures, and roadways, within a 
horizontal distance of the centerline of the Trenchless Crossing that is three times the vertical 
distance from the invert of the Crossing to the finished grade over the Crossing.  This survey shall 
be performed by a company that can show acceptable previous experience to the Project Officer. 
The survey shall be prepared and submitted to the Project Officer and shall be sufficient to 
document the existing condition of any cracks, settlement, upheaval, spalls, or other existing 
deficiencies in existing buildings, structures, or roadways. If the Trenchless Crossing is under 
wetlands or other surface, the complete condition of the wetlands or other surface which is over 
the proposed Crossing shall be documented. The Preconstruction Survey shall be made before 
any excavation is performed, and is included in the Submittals section of this specification. 

B. Subsurface Investigations 
1. If the contractor deems it necessary shall hire a Geotechnical Consultant to provide 

subsurface investigation/recommendations for the installation of the Trenchless Crossing.  
The Contractor shall review the geotechnical data from the Geotech Consultant, and shall 
become familiar with the site and the subsurface conditions, as required in Section 02200 
EARTHWORK.  Ignorance of conditions will not be accepted as a basis of claim for 
additional compensation.  The Owner and Project Officer do not warrant or guarantee that 
the conditions encountered in the execution of the work under this contract will be the same 
as the conditions indicated in the geotechnical data. 

2. Blasting is prohibited without explicit approval of the Project Officer. 
3. The cost for Subsurface Investigations shall be incidental to other items in the Contract; 

therefore, there will be no separate payment for Subsurface Investigations 

1.8 Working Drawings and Calculations 

A. The Contractor shall submit Working Drawings and Calculations for the design of the trenchless 
crossing installation method to be utilized for the project. The Working Drawings and 
Calculations shall be performed by a professional engineer, licensed in Virginia, obtained and 
paid for by the Contractor.  The Working Drawings and Calculations shall include typical sections 
and details.  All design shall be in accordance with OSHA, and all federal, state, and local 
regulations.   

B. Working Drawings shall contain certification by the Contractor’s engineer that the proposed 
trenchless crossing method and the proposed construction of the access pits have been designed 
in accordance with these Specifications.  Review of the Working Drawings and Calculations shall 
not relieve the Contractor of the responsibility for accuracy in the Working Drawings when 
implemented in the field. 
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PART 2 - PRODUCTS 

2.1 Materials 

A. The Contractor will provide the material appropriate for the Trenchless Crossing method that the 
Contractor has chosen, unless otherwise specified on the Contract Documents.  

B. The Contractor shall submit to the Project Officer, for approval, material certifications, certified 
laboratory test reports, manufacturer’s product catalog data, shop drawings and specifications, 
showing compliance with the requirements necessary to install the required Trenchless 
Technology. 

2.2 Carrier Pipe 

A. Carrier pipe shall meet the requirements specified in the appropriate Section of these 
Specifications. 

PART 3 - EXECUTION 

3.1 Method 

A. The Trenchless Crossing shall be installed to the lines and grades shown on the Drawings by a 
method chosen by the Contractor, unless otherwise specified on the Drawings.  

B. The Contractor is responsible for selecting a method suitable for the conditions encountered in 
the field and to assure no disturbance to the existing surface. All work shall be in accordance with 
Section 02200 Earthwork of these specifications. 

3.2 Preparation  

A. The Contractor shall maintain clean working conditions inside the launching operation area and 
remove spoil, debris, equipment, and other material not required for operations. 

B. For construction below highways and utilities, the installation shall be performed so as to prevent 
interference or disruption with the normal operation of these facilities. 

C. During construction, access to private and commercial property shall be maintained at all times 
unless approval from both the property owner and the Project Officer has been obtained.  Any 
costs associated with providing alternative access shall be borne by the Contractor at no additional 
cost to the Owner. 

D. Power generation equipment and any other equipment operating on or with fuel or lubrication 
oils shall be provided with suitable barriers and safeguards to ensure no loss of oil to drains or 
water courses or to contaminate the ground. 

E. Materials shall be unloaded and handled with equipment of adequate capacity, equipped with 
slings to protect the materials from damage.  Storage of materials on the site shall be in a 
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reasonably level and well drained area free from poison oak or ivy and brush.  Individual pieces 
and bundles shall be stored with safe walking space between them to allow full view for inspection 
purposes. 

3.3 Alignment Establishment  

A. The Contractor’s Surveyor will re-establish the control points and benchmarks indicated on the 
Drawings. The Contractor shall check all control points and benchmarks prior to beginning of 
work and report any errors or discrepancies to the Project Officer. 

B. The Contractor shall use the control points and benchmarks established by the Contractor’s 
Surveyor to furnish and maintain reference control lines and grades for the trenchless crossing. 

C. The Contractor shall establish and be responsible for accuracy of control for the construction of 
the entire trenchless crossing. 

D. The Contractor shall establish its own survey points sufficiently far from the trenchless crossing 
operation not to be affected by ground movement. 

E. The Contractor shall check the primary control for the trenchless crossing system against an 
above-ground undisturbed reference at least once each day. 

3.4 Rock Excavation 

A. Rock excavation shall be as specified in section 02202 

3.5 Access Pit Construction  

A. Provide protective concrete barriers and steel plating at top of access pits. 

B. Provide excavation support system in accordance with OSHA and other applicable standards. 

C. Water Control: Maintain excavation free of water. 

3.6 Utility Crossings 

A. When trenchless operation activity reaches in proximity to existing utilities, the existing utility 
shall be exposed to verify the exact location and inverts of the utility to allow for possible changes 
in the line or grade as directed by the Project Officer. This shall be incidental to the work and no 
separate payment shall be made. 

3.7 Ground Movement Monitoring  

A. The Contractor shall carry out operations to minimize horizontal displacement, settlement and/or 
heave of the ground and shall be responsible for all damage due to displacement, settlement 
consolidation or heave from any construction related activities, at no additional cost to the 
Contract. 
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B. The Contractor shall install and maintain a system to monitor the underground excavation 
operation and to detect movement in the soil, adjacent structures, roadbed and utilities. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Measurement shall be lump sum. Payment shall include all demolition, excavation, steel plates 
and other protection of excavation, restoration, compaction, furnishing of equipment and 
materials, providing for the monitoring of movement of the surface, installing the carrier pipe, 
tracer wire, and subsurface investigations. 

END OF SECTION 02952 
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SECTION 03100 - CONCRETE,  FORMWORK,  REINFORCEMENT AND MATERIALS 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all plant, labor, materials and equipment necessary for the completion of the plain and 
reinforced concrete called for on the approved plans.   

1.2 Related Work Specified Elsewhere  

A. Section 03400 - Precast Concrete   

1.3 Applicable Standards and Specifications   

A. American Concrete Institute (ACI)   

B. American Society for Testing and Materials (ASTM)   

C. United States Product Standards PS I-66   

D. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)   

E. Wire Reinforcement Institute (WRI)   

1.4 Quality Assurance,  The following codes and standards are hereby made a part of this 
specification and concrete work performed shall conform with the applicable references except 
as specified otherwise in this section.   

A. ACI Standard 318-71 - Building Code Requirements Reinforced Concrete (Working Stress 
Design) ACI Standard 318 - Building Code Requirements for Reinforced Concrete ACI Standard 
315 - Manual of Standard Practice for Detailing Reinforced Concrete Structures ACI Committee 
Report - Concrete Sanitary Engineering Structures, ACI Committee 350 ACI Standard 301 - 
Specifications for Structural Concrete for Buildings Wire Reinforcement Institute, Inc., WRI - 
Manual of Standard Practice, Virginia Department of Transportation, Road and Bridge 
Specifications (VDOT)   

1.5 Submittals  

A. Shop drawings shall include bar tabulations, placement drawings and details.   
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B. The Concrete Plant shall provide the concrete mix design and certified test reports on the 
aggregate, admixture, cement, and curing materials to be incorporated in the concrete for the 
project.   

C. The steel fabricator shall provide certified mill test reports for the reinforcing steel and accessories 
to be incorporated in the work.   

D. The Contractor shall provide delivery tickets for concrete and shall include the date, time, truck 
identification, concrete plant, plant inspector, ticket and load number, concrete class and design 
mix, moisture content of aggregates, quantity and location of placement.   

PART 2 - PRODUCTS 

2.1 General  

A. Concrete materials, methods of mixing, conveying, curing, placing, and reinforcementshall 
conform to the latest requirements of Section 217 of the VDOT Specifications.   

B. The making and removal of forms shall conform to the latest requirements of Sections 316 and 
404 of the VDOT Specifications. 

2.2  Class of Concrete  

A. Cast-in-place concrete shall be Class A4 (4,000 psi) for Precast structures and bridge deck, Class 
A3 General Use (3,000 psi)  or Class B2 (2,200 psi) unless stated otherwise on the approved 
plans.   

2.3 Earth Forms  

A. Except for the bearing surface of thrust blocks, concrete cradle, concrete encasements, and the 
second pours of drop manholes, do not place concrete directly against vertical surfaces of the soil.   

2.4 Plywood  

A. Except where noted otherwise on the approved plans, use plywood forms for all concrete which 
shall be exposed in the finished work, and for all exterior walls below grade which are to receive 
membrane waterproofing.  Plywood shall be a minimum of 5/8-inch thick.  Each panel shall carry 
the grade trademark of the American Plywood Association along with the DFPA (Douglas Fir 
Plywood Association) Quality stamp.   

2.5 Form Coating  

A. Use non-grain raising and non-staining type that shall not leave residual matter on surface of 
concrete or adversely affect proper bonding of subsequent application of other material applied 
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to concrete surface, such as “Nox-Crete Form Coating” as manufactured by the Nox-Crete 
Company, “Arcal-80” as manufactured by Arcal Chemical Corporation, “Synthex” as 
manufactured by Industrial Synthetics Company, or approved equivalent.  Do not use coatings 
containing mineral oils or other non-drying ingredients.   

PART 3 - EXECUTION 

3.1 General  

A. Employ a competent and acceptable crew leader for concrete work.  This crew leader shall be 
thoroughly familiar with all phases of concrete construction, including forms.   

B. Be responsible for the capacity of all form work, shoring and bracing to carry all superimposed 
live and dead loads before, during and after concrete is poured.   

C. Provide form work with adequate cleanout openings to permit inspection and easy cleaning after 
reinforcement has been placed.  Where possible, place these openings in the side of the unexposed 
surfaces.   

3.2 Construction of Forms  

A. General: Construct wood forms of sound material, and of the correct shape and dimensions, 
constructed tightly and of sufficient strength.  Brace and tie the forms together so that the 
movement of men, equipment, materials, or placing and vibrating the concrete shall not throw 
them out of line or position.  Forms shall be strong enough to maintain their exact shape under all 
imposed loads. Camber where necessary to assure level finished soffits.  Construct forms that 
may be easily removed without damage to the concrete. Before concrete is placed in any form, 
the horizontal and vertical position of the form shall be carefully verified and all inaccuracies 
corrected.  Complete all wedging and bracing in advance of placing concrete.   

B. Chamfered Corners: Unless otherwise indicated, provide chamfered corners on all exposed 
corners. Provide 3/4 inch moldings in forms for all chamfering required.   

C. Embedded Items:  Make provision for sleeves, anchors, inserts, water stops, and other features.   

D. Form Ties: Use form ties of sufficient strength and in sufficient quantities to prevent spreading 
of the forms.  Place ties at least 1-inch away from the finished surface of the concrete. Do not use 
ties consisting of twisted wire loops. Leave inner rods in concrete when forms are stripped. Space 
all form ties equidistant, and symmetrical, and line up both vertically and horizontally.   

E. Cleanouts and Access Panels: Provide removable cleanout sections or access panels at the bottom 
of all forms to permit inspection and effective cleaning of loose dirt, debris, and waste material.  
Clean all forms and surfaces to receive concrete of all chips, sawdust, and other debris and 
thoroughly blow out with compressed air just before concrete is placed.   

F. Arrangement:  Arrange formwork to allow proper erection sequence and to permit form removal 
without damage to concrete.   
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3.3  Preparation for Placing  

A. Remove water from excavations before concrete is deposited.  Divert any flow of water through 
proper side drains and remove water without washing over freshly-deposited concrete. Remove 
hardened concrete, debris, ice, and other foreign materials from the interior of the forms, and from 
the inner surfaces of mixing and conveying equipment. Do not place on frozen ground. Secure 
reinforcing in position and place vapor barrier and have inspected and approved before the 
concrete is poured.  Do not wheel equipment used to deposit concrete over reinforcement.   

B. Prior to placing of any concrete, and after placement of reinforcing steel in the forms, notify the 
Project Officer so that proper inspection may be made.  Such notification shall be made at least 
48 hours in advance of placing concrete to permit proper arrangements for inspection.   

3.4 Delivery  

A. Submit a delivery ticket indicating the mix and design strength of the concrete, design slump, and 
time of leaving the truck mixer with each batch at the time of delivery. Record on the back of the 
delivery ticket:  (a) the time of arrival of the truck mixer on the site; (b) the time of deposit of the 
concrete from the truck; and (c) the place of deposit of the concrete. The completed delivery ticket 
shall be delivered to the Project Officer.  Failure to deliver such completed ticket to the Project 
Officer shall be cause for the Project Officer to reject the deposited concrete at any time and cause 
it to be removed and replaced at no additional expense to the County.   

B. Do not use concrete on the job site when it has exceeded the allotted mixing time as specified in 
Section of the 217.09 of the VDOT Specifications.   

3.5 Placing Concrete  

A. Before placing concrete, remove all construction debris, water and ice from the places to be 
occupied by the concrete. Give particular attention to the removal of dirt and debris from all 
formed construction joints.   

B. Concrete, when deposited, shall have a temperature ranging between a minimum of 50 degrees 
Fahrenheit and a maximum of 90 degrees Fahrenheit.  When the temperature of the surrounding 
air is below 50 degrees or above 90 degrees Fahrenheit, concreting shall be done in accordance 
with the recommendations noted in ACI-306 and ACI-305 respectively.   

C. Mix concrete in such quantities as required for immediate use and place prior to loss of slump.  
Do not retemper concrete.   

D. Spade, work and vibrate concrete as it is being poured, to secure its maximum density, free from 
voids and completely filling the forms.  Thoroughly work concrete to secure the complete 
envelopment of all parts of the reinforcing steel and completely fill the corners of the forms. 
Maintain not less than 2 approved vibrators on the work at all times.  Use tremies or chutes for 
drops of more than 5-feet.   

E. Fill under Slabs on Grade:  Clean sand, or aggregate, evenly spread and compacted to the full 
depth, unless otherwise shown on the Contract Drawings.   
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3.6 Removal of Forms  

A. After concrete has been placed, all forms, bracing and supports shall remain undisturbed long 
enough to allow the concrete to reach the strength necessary to support with safety its own weight 
plus any live load and earth pressure that might be placed upon it without causing excessive 
settlement or deflective or any temporary or permanent damage to the structure. Prevent the 
breaking of edges and corners of concrete in the stripping of forms.  Upon removal of formwork, 
immediately patch honeycombed areas and other voids to the satisfaction of the Project Officer.   

B. Thoroughly clean forms and recoat with specified form coating before each reuse.  Do not reuse 
any form for exposed work which cannot be reconditioned to ”like new” condition. Discard forms 
considered unsatisfactory by the Project Officer.  Apply form coating to all forms in accordance 
with the manufacturer's specifications. Apply form coatings before placing reinforcing steel.   

3.7 Protection of New Work  

A. Protect all freshly placed concrete from mechanical injury or action of the elements until such 
time as the concrete is thoroughly set.   

B. Protect projecting inserts, anchor bolts and other embedded items from disturbances until the 
concrete has sufficiently set to hold such items. \  

3.8 Preformed Joints  

A. Furnish and install preformed expansion joint material at locations shown on the Contract 
Drawings. Cut preformed expansion joint material slightly less than the full width of the cross 
section of the concrete to allow for a liquid joint sealant with any backup material.   

B. Tool the concrete edges at expansion or contraction joints to a one-eighth (1/8) inch radius.   

3.9 Finishing  

A. All areas of exposed concrete walls and appendages from the top of the wall to 1'-6-inch below 
the finished grade or water level of the structure shall receive a rubbed finish applied in the 
following manner:   
1. After removal of forms, point cavities, stone pockets, and tie holes in exposed surfaces 

with mortar by thoroughly wetting the repair area. Cut out honeycombs down to dense 
concrete, and then patch and point as described above. The mortar mix for patching shall 
be determined by trial to obtain a good color match with the concrete when both patch and 
concrete are cured and dry. The amount of mixing water shall be as little as consistent with 
the requirements of handling and placing the mortar.   

2. Ground off form joint marks and fins to a smooth surface, dense and free of prominent 
grain markings and bulges or depressions more than 1/8-inch in 4 feet.   

3. When the mortar pointing has set, the entire exposed concrete surface shall be thoroughly 
covered with water by means of brush and rubbed with carborundum brick to remove all 
blemishes and leave the entire exposed surface uniform in color and texture.   
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B. All areas of walls not covered above shall have all fins and projections removed. Patch all voids 
and depressions exceeding 3/8-inch in any dimensions.   

C. Unless otherwise noted or specified, all slabs shall be finished monolithically.  Exposed concrete 
slabs shall have a tolerance of 1/8-inch in 10 feet with maximum high and low variance not 
occurring in less than 20 feet, and with 1/16-inch tolerance in any one running foot with no abrupt 
variations.   

D. After screeding and floating, give concrete steps and slabs a light steel toweling to seal the surface 
and remove any irregularities left by the float.  Just before the concrete becomes non-plastic, the 
surface of the concrete shall be given a fine broom finish perpendicular to the line of traffic and 
so executed that the corrugations thus produced shall be uniform in character and width.  The 
broomed surface shall be free from porous spots, irregularities, depressions, and small pockets or 
rough spots such as may be caused by accidentally disturbing particles of coarse aggregate 
embedded near the surface. Use a coarse broom to provide a non-slip surface for ramps.   

3.10 Curing  

A. Curing shall be started as soon as it is possible to apply the curing medium without damaging the 
surface, preferably immediately upon completion of the finishing operation.   

B. Curing shall continue uninterrupted for a minimum period of 14 days.  Rapid drying upon 
completion of the curing period shall be prevented.  At no time during the curing period shall the 
temperature of the concrete be permitted to drop below 40 degrees Fahrenheit.   

3.11 Sampling, Testing and Enforcement  

A. The Contractor shall furnish such facilities as the Project Officer may require for on site testing 
and for collecting and forwarding concrete samples for testing to an approved independent 
laboratory selected by the Project Officer. The laboratory shall establish the mix proportions and 
test the concrete. One test shall be performed for each 10 cu. yds. of concrete.  The laboratory 
shall maintain records showing brand of cement, brand and quantity of admixtures, time and 
location of the batch from which the test was made, air content, slump, and compressive strength.  
The laboratory shall supply the test cylinders, slump cones, field technicians, and all equipment 
necessary for performance of field and laboratory testing specified herein.   

B. One strength test shall consist of four field specimens.  One (1) specimen for testing at seven (7) 
days, one (1) specimen for testing at fourteen (14) days, and two (2) specimens for testing at 
twenty-eight (28) days. The samples for strength tests shall be taken in accordance with –“Method 
of Sampling Fresh Concrete” (ASTM C-172).  Cylinders for acceptance tests shall be molded and 
laboratory-cured in accordance with “Method of Making and Curing Concrete Compression and 
Flexure Test Specimens in the Field” (ASTM C-31) and tested in accordance with “Method of 
Test for Compressive Strength of Molded Concrete Cylinders” (ASTM C-39).  Each strength test 
result shall be the average of two cylinders from the same sample tested at seven (7), fourteen 
(14) and twenty-eight (28) days.   

C. When the frequency of testing shall provide less than five strength tests for a given class of 
concrete, make tests from at least five randomly selected batches or from each batch if fewer than 
five are used.  When the total quantity of a given class of concrete is less than 30 cu. yds., the 
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strength tests may be waived by the Project Officer if, in his judgment, adequate evidence of 
satisfactory strength is provided.   

D. Should individual tests of laboratory-cured specimens produce results more than 500 psi below 
specified strength (f'c), or tests of field-cured cylinders indicate deficiencies in protection and 
curing, take steps to assure that load carrying capacity may have been significantly reduced, tests 
of cores taken from the area in questions shall be required in accordance with “Standard Method 
of Obtaining and Testing Drilled Cores and Sawed Beams of Concrete” (ASTM C-42).  Three 
cores shall be taken for each cylinder test more than 500 psi below specified strength (f'c).  If the 
concrete in the structure shall be more than superficially wet under service conditions, the cores 
shall be immersed in water for at least 48 hours and tested wet.   

E. Concrete represented by the above core tests shall be considered structurally adequate if the 
average of the three cores is equal to at least 85 percent of specified strength (f'c) and if no single 
core is less than 75 percent of f'c.  To check testing accuracy, locations represented by erratic core 
strengths may be retested.  If these strength acceptance criteria are not met by the core tests, and 
if structural adequacy remains in doubt, the Project Officer shall order load tests for the 
questionable portion of the structure or declare the section to be defective.   

3.12 Defective Concrete  

A.  Defective concrete is defined as concrete in place which does not conform to strength, shapes, 
alignments, appearance, and/or elevations as shown on the drawings; areas which contain faulty 
surface areas and/or concrete surfaces not finished in accordance with these specifications.   

B. Remove all defective concrete and replace in a manner meeting with the Project Officer’s 
approval. Should only surface imperfections occur, patch at the discretion of, and in a manner 
satisfactory to, the Project Officer.  Permission to patch the work shall not be considered as a 
waiver of the County's right to require complete removal and replacement of such defective work 
should the patching fail to satisfactorily restore the required quality and appearance of the work.  

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Concrete work associated with cast-in-place structures, curbs, sidewalks shall be paid for under 
the appropriate unit item called for in the bid proposal.   

4.2 Concrete steps shall be measured by step per width category.  Payment shall include all labor, 
materials and equipment necessary for a complete installation.  

4.3 Demolition, excavation and restoration shall be considered incidental to the work and therefore, 
no separate payment shall be made for demolition, excavation or restoration.   

END OF SECTION 03100 
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SECTION 03400 - PRECAST CONCRETE 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all plant, labor, equipment and material to provide the precast concrete structures 
including manholes but excluding pipe, as called for on the approved plans, Construction 
Standards and this section.   

1.2 Related Work Specified Elsewhere  

A. Section 02500 - Storm Sewers and Drainage Systems   

B. Section 02510 - Sanitary Sewers and Appurtenances   

C. Section 03100 - Concrete, Formwork, Reinforcement and Materials   

1.3  Applicable Standards and Specifications  

A.  American Society for Testing and Materials (ASTM)   

B. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)   

1.4  Quality Assurance  

A. All precast concrete items shall be products of one or more manufacturers having demonstrated 
competence in the design and production of precast concrete specialties of the types specified 
herein for a minimum of 3 years.   

B. The referenced documents of Section 03100 shall become a part of this section.   

1.5 Submittals  

A. Prior to delivering any material to the project site, submit to the Project Officer for approval shop 
drawings for fabrication and setting of the precast concrete work, along with manufacturer's 
detailed descriptive literature.   

B. Submit certified concrete mix design for the structures to be furnished to the job site.   

C. Submit certified test reports for the aggregate, cement, admixtures, reinforcing and curing 
materials used in the fabrication of the structures.   
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1.6  Class of Concrete  

A. Concrete for precast structures shall be VDOT Class A4 General. Use unless stated otherwise on 
the approved plans.   

PART 2 - PRODUCTS 

2.1 General  

A. Concrete materials, methods of mixing, conveying, curing, placing, and reinforcement shall 
conform to the latest requirements of Section 217 of the VDOT Specifications.   

B. The making and removal of forms shall conform to the latest requirements of Sections 316 and 
404 of the VDOT Specifications 

2.2 Precast Concrete Manholes  

A. Precast concrete manhole bases, risers and cones shall conform to requirements of ASTM C478 
with configurations as shown in the drawings. Cones shall be eccentric. Manhole sections for 
sanitary sewers shall be of male and female end type with a preformed groove provided in the 
male end for placement of a round rubber gasket ring.  Rubber gasket rings shall meet the 
requirements of ASTM C-361 or C-443.  The gasket shall be the sole element utilized in sealing 
the joint from either external or internal hydrostatic pressure. Use the appropriate lubricant as 
directed by the manufacturer.  Manhole sections for storm sewers may use mortared joints.   

B. Each precast section shall be clearly marked on the inside near the top with the following 
information where applicable:  ASTM designation, Standard detail or drawing number, station 
location and designation, date of manufacture and name or trademark of manufacturers.  Precast 
concrete manholes shall be manufactured by Americast, Smith-Midland Corporation, Old Castle 
Intrastructure, the Virginia Precast Corp., Valley Blox, Inc., or approved equivalent.   

2.3 Precast Concrete Catch Basin  

A. Precast concrete catch basins shall conform to the requirements of ASTM A-185 for welded wire 
fabric construction, or ASTM A-165 for deformed steel billet bars and the applicable provisions 
specified in Section 03100 except that the design mix (f'c) shall be 4,000 psi concrete. 

PART 3 - EXECUTION 

3.1 Fabrication and testing of the precast concrete structures shall be in accordance with the stipulated 
execution procedures of Section 03100. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 No separate measurement and payment shall be made for this work.  It is covered under other 
work to which it relates. 

END OF SECTION 03400 
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SECTION 04100 - MORTOR AND GROUT 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all labor, materials and equipment necessary to furnish and install mortar required for the 
masonry and mortared rubble work and miscellaneous grout as called for on the approved plans.   

1.2 Related Work Specified Elsewhere  

A. Section 04200 - Masonry Units   

1.3 Applicable Standards and Specifications  

A. American Society for Testing and Materials (ASTM)   

B. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)   

PART 2 - PRODUCTS 

2.1 General  

A. Mortar and grout shall conform to the latest requirements of Section 218 of the VDOT 
Specifications.   

2.2 Mortar for Unreinforced Masonry and Brick  

A. The mix for unreinforced masonry shall conform with ASTM C270, Type “M” with the following 
options:   
1. Portland Cement Mortar: 1-part Portland cement; 1/4-part hydrated lime and lime putty; 3-

1/2 parts sand.   
2.  Masonry Cement Mortar: 1-part Portland cement; 1-part masonry cement; 4-1/2 parts 

sand.   

2.3  Mortar and Grout for Reinforced Masonry  

A.  The mix for reinforced masonry shall conform with ASTM C476 Type PM or PL.  
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PART 3 - EXECUTION 

3.1 Storage of Materials  

A.  Protect materials from moisture, foreign material and deterioration.  

3.2 Weather Requirements  

A. Hot Weather: Add water as needed to supplement evaporation losses. Cold Weather:  When air 
temperatures range between 32oF and 40oF, heat mixing water or aggregate to between 70°F and 
160°F maximum.  When air temperature is below 32oF, and only with the approval of the Project 
Officer, heat both the mixing water and aggregate to between 70oF and 160oF maximum.   

3.3 Quality Control  

A. Prepare sample batches of mortars and grouts prior to beginning masonry work.   

B. Test in accordance with ASTM C270 (Unit Masonry) or ASTM C476 (Reinforced Masonry), 
whichever applies. Send copies of test results to the Project Officer for approval.   

3.4 Mixing Mortar and Grout  

A. Mix mortar in accordance with ASTM C270 (Unity Masonry) and mortar and grout in accordance 
with ASTM C476 (Reinforced Masonry).  Mortar or grout not used within 2-1/2 hours after 
mixing shall not be used in masonry work.  

PART 4 - MEASUREMENT AND PAYMENT 

4.1 No separate measurement and payment shall be made for this work.  It shall be considered a 
subsidiary obligation of the Contract under other work to which it relates.   

END OF SECTION 02550 
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SECTION 04200 - MASONRY UNITS 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all labor, materials and equipment necessary to furnish and install masonry as called for 
on the approved plans and as specified herein.   

1.2 Related Work Specified Elsewhere  

A. Section 04100 - Mortar and Grout   

B. Section 09900 - Protective Coatings   

1.3  Applicable Standards and Specifications  

A.  American Society for Testing and Materials (ASTM)   

B.  Virginia Department of Transportation, Road and Bridge Specifications (VDOT)   

1.4 Submittals  

A. Submit to the Project Officer, two representative samples of each kind and type of masonry 
specified for the project and sample of anchors and ties.  Do not purchase masonry until samples 
are approved by the Project Officer.   

PART 2 - PRODUCTS 

2.1 Masonry Units  

A. Masonry block and brick units shall conform to Section 222 of the VDOT Specifications.  

2.2  Welded Wire Fabric  

A.  Welded wire fabric shall conform to Section 223 of the VDOT Specifications.  

2.3 Steel Reinforcement  

A. Steel reinforcement called for on the approved plans shall be deformed bars, grade 40, in 
conformance with Section 223 of the VDOT Specifications.   
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2.4 Reinforcement, Anchors and Ties  

A. Masonry joint reinforcement shall be factory fabricated from zinc coated cold drawn steel wire, 
ASTM A82.  Reinforcement shall consist of two or more deformed longitudinal wires minimum 
size No. W1.5, weld connected with minimum size No. 21.5 cross wires, forming a truss or ladder 
design.  Zinc coating, ASTM A116, Class 1, except that cross wires used for cavity wall ties shall 
be Class 3. Out-to-out spacing of longitudinal wires shall be approximately 2-inches less than the 
nominal width of the block or with in which it is placed.  Distance between welded contacts of 
cross wires with each longitudinal wire shall not exceed 16-inches.  Joint reinforcement shall be 
furnished in flat sections 10 to 20 feet in length, except that factory-formed corner reinforcements 
and other special shapes may be less in length.   

B. Anchors and ties shall be zinc-coated, ferrous metal of the types specified.  Zinc coating ASTM 
A153, Class B-1, B-2, or B-3 as applicable.  Cooper cladding of steel wire shall conform to the 
requirements as specified for Grade 30 HS wire in ASTM Specification B227. 

PART 3 - EXECUTION 

3.1 General  

A. Build into masonry, bolts, anchors, nailing blocks, inserts, expansion joints and other items 
necessary and incidental to the completion of the project.   

B. Masonry shall be laid with plumb, true to line, with level courses accurately spaced with a story 
pole, and unless otherwise shown, with each course breaking joints with the course next below.  
Each unit shall be adjusted to its final position in the wall while mortar is still soft and plastic.  
Any unit that is disturbed after mortar has stiffened shall be kept plumb throughout.  Corners and 
reveals shall be plumb and true. Courses shall be so spaced that backing masonry shall level off 
flush with the face work at all joints where metal ties are used.  Anchors, accessories, and other 
items required to be built in with masonry shall be built in as the masonry work progresses. 
Cutting and fitting of masonry shall be done by masonry mechanics with power-driven masonry 
saws.   

C. Weather Requirements:  Precondition and protect masonry units in cold weather as follows:   
1. Avg. daily air temperature between 32oF and 40oF -- protect newly laid masonry from rain 

and snow 24 hours.  
2. Avg. daily air temperature between 25oF and 32oF -- provide heat on both sides of 

construction masonry; use wind breaks for winds above 15 mph; cover masonry with 
insulating blankets for 24 hours.   

3. Avg. daily temperature below 20oF -- provide enclosure and heat to maintain air at 32oF 
for 24 hours. Do not lay masonry units at temperatures colder than 30oF.   

D. Before resuming work, top surface of masonry in place shall be cleaned of loose mortar and 
foreign material.   
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3.2  Storage  

A. Store cementitious materials on pallets under a tarpaulin cover in a dry place.  Covers shall 
overhang 2 feet down each side and be held securely in place.   

B. Reinforcing, metal ties, and anchors shall be protected from contact with soil and before being 
placed shall be free from loose rust and other coatings that shall destroy or reduce the bond.   

3.3  Laying Concrete Masonry Units  

A.  All sections herein shall apply to both ordinary masonry units and concrete catch basin units.   

B. All concrete masonry units shall be running bond with units in the courses above regularly 
breaking joints with the units below, unless otherwise indicated on drawings.   

C. Layout all openings before construction. The final location of openings shall be adjusted so that 
partial size units may be kept to a minimum.   

D. Reinforcing mesh shall be installed in the three courses above all openings and shall extend 3 ft. 
9 in. beyond each side of opening. Mesh shall be installed in every third course of all masonry 
unit walls.   

E. Do not set patched, chipped, cracked, broken or otherwise defective units. Cut out defective joints 
and repoint.   

F. All intersecting walls shall be keyed together with masonry units.   

G. Cut block with a carborundum saw.  Do not cut with hammer chisel.   

H. Use solid load-bearing block where required for structural purposes. Use hollow load-bearing 
block at all other locations.   

I. Leave all necessary openings for the passage of pipes and drains.  At completion of the work of 
other trades, return and close all openings.   

J. Keep the open space at control joints and expansion joints free of mortar by using a continuous 
wood or metal strip temporarily set in the wall.  Caulk control and expansion joints.   

K. Standard width of mortar joints for both horizontal and vertical joints shall be 3/8 inch. Joints 
shall have full mortar coverage on vertical and horizontal face shells, but mortar shall not extend 
through unit on the web edges. Compact mortar joints on the weather side of exterior walls and 
press tight against the edges of the units with a proper tool.   

3.4  Brick  

A. Lay all face brickwork in straight running bond, level, with joints struck flush, then tooled with a 
concave pointing tool.  Courses shall equal 3 to 8 inches in height. Mortar beds shall be full. Fill 
voids solid with mortar.  Fill all vertical joints with mortar except weep holes.   
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B. Carry facing and backing of exterior walls simultaneously and bond as required.   

C. Set reinforcement flashing and ties every 2 sq. ft. of wall surface.   

D. Provide rope wick weep holes, spaced approximately 32 in. on center, in vertical joints of first 
course, over all counter flashing and through wall flashing on all exterior walls.   

E. Project bolts from the face of the masonry a sufficient distance to allow for the proper attachment 
intended.  Oil all threads and protect by waterproof caps.   

F. All joints shall be uniform and 3/8 inch thick unless otherwise indicated.   

G. Joints in exposed or painted surfaces shall be tooled when thumbprint hard with a round jointer. 
Joints shall be flush on the vertical and concave on the horizontal.   

H. Joints in unparged masonry below grade shall be pointed tight with a trowel.   

I. Mortar joints in surfaces to be plastered, stuccoed, or covered with other masonry shall be cut 
flush.   

J. Mortar protrusions extending into cells or cavities to be reinforced and filled shall be removed.   

K. Fill horizontal joints between top of masonry partitions and underside of concrete slabs or beams 
with mortar.   

3.5 Bonding with Masonry Bonders  

A. Where two or more masonry units are used to make up a thickness of a wall, inner and outer 
wythes shall be bonded at vertical intervals not exceeding 34 inches by transverse lapping of 
stretcher units at least 3 inches over units below, or by lapping with units at least 50 percent 
greater in width than unit below at vertical intervals not exceeding 17 inches.   

B. Bond intersecting bearing walls with metal ties at vertical intervals not to exceed 16 inches.   

C. When intersecting bearing walls are carried up separately, regularly block (tooth) vertical joint 
with 8-inch maximum offsets.  Provide joints with rigid steel anchors at vertical intervals not to 
exceed 48 inches.  When approved, blocking may be eliminated and rigid steel anchors provided 
at vertical intervals not to exceed 24 inches.   

D. Anchor abutting or intersecting interior non-load bearing walls with metal ties at vertical intervals 
not to exceed 24 inches and extending at least 4 inches into the masonry.   

E. Construct all concrete masonry in accordance with the National Concrete Masonry Associations.   

3.6 Angles and Beams  

A. Adjust as required to keep masonry level and at proper elevation.   

B. Embed beams firmly in mortar of same quality as used in laying masonry wall.   
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3.7 Jointing and Cleaning  

A. At the completion of the work, all holes in joints of masonry surfaces, except weep holes, shall 
be filled with mortar and suitably tooled.   

B. Dry brush masonry surface at the end of each day's work and after final pointing using wire 
brushes if necessary to remove mortar but exercise care not to scratch or damage work.  

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Manholes, catch basins, and yard inlets constructed of masonry block and concrete block shall be 
measured as each. Payment shall include all masonry/block work, mortar, manhole steps, 
manhole frame and cover, inlet frame and cover, concrete slab, grout, demolition, excavation, 
backfill, restoration and all necessary appurtenant items.  Other use of the masonry block and 
concrete block is covered under the work to which it relates. 

END OF SECTION 04300 
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SECTION 04300 - STONE AND MORTARED RUBBLE MASONRY 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all plant, labor, materials and equipment for the construction of mortar rubble retaining 
walls as called for on the approved plans and as detailed in the Construction Standards and 
specified herein.   

1.2 Related Work Specified Elsewhere  

A. Section 04100 - Mortar and Grout   

1.3 Applicable Standards and Specifications  

A. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)  

PART 2 - PRODUCTS 

2.1 Mortar  

A. Mortar shall conform to Section 04100 of these Specifications.  

2.2 Stone  

A. Stone shall conform to Section 204 and 506 of the VDOT specifications.  

2.3 Concrete Rubble  

A. Concrete rubble shall be approved by the Project Officer. Concrete rubble available from the 
County shall be so noted on the approved plans.   

2.4 Concrete Rubble Backing  

A. Class A3 concrete conforming to Section 217 of the VDOT Specifications.  

2.5 Filter Material  

A. Geotextile filter fabric shall be in accordance with Section 245 of the VDOT Specifications.  
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2.6 Backfill  

A. Porous backfill shall be clean crushed stone or gravel aggregate size no. 57 or 68, in conformance 
with Section 204 of the VDOT Specifications. 

PART 3 - EXECUTION 

3.1 Construct mortar rubble masonry walls in conformance with the approved plans and the standard 
details.  

3.2 Shaping, dressing, cleaning, wetting, laying and other construction procedures for the walls shall 
be performed in accordance with Section 506.03(a) of the VDOT Specifications. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Mortar rubble masonry walls shall be measured in cubic feet based on the approved plans and 
sections.  Payment shall include demolition, concrete rubble backing, excavation, backfill, 
restoration, testing of materials, labor, material and equipment necessary for a complete and 
structurally sound retaining wall in place.   

END OF SECTION 04300 
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SECTION 05500 - STRUCTURAL STEEL AND MISCELLANEOUS METAL 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all plant labor, supervision, material and equipment to furnish and install all structural 
steel and miscellaneous metal items, with accessories, fasteners, anchors, etc., complete in place 
as shown on the approved plans.   

1.2  Related Work Specified Elsewhere  

A. Section 09900 - Protective Coatings   

1.3 Applicable Standards and Specifications  

A. American Institute of Steel Construction (AISC)   

B. American Society for Testing and Materials (ASTM)   

C. American Welding Society (AWS)  

D. Virginia Department of Transportation, Road and Bridges Specifications (VDOT)  

E. American Association of State Highway and Transportation Officials (AASHTO) 

1.4 Submittals  

A. Before any fabrication is begun, submit detailed shop drawings of all miscellaneous metal items 
showing sizes of metal components, method of assembly, hardware, and anchorage or connection 
to other work.   

B. Submittals shall include detailed descriptive literature of manufactured items specified herein.   

1.5 Quality Assurance  

A. The Contractor shall be responsible for providing evidence that all materials used in 
the Work shall meet all applicable standards and certifications. Such evidence shall comply with 
the requirements of Section 01400 Quality Requirements.  

B. The Contractor shall provide accommodations to enable the Project Officer to inspect all materials 
upon delivery to the site and prior to utilizing the materials in the Work. The Contractor shall 
ensure that materials are stockpiled or otherwise stored such that the Project Officer has access to 
all aspects and components. 
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C. Fabrication and installation procedures shall conform to the specifications and practices of the 
American Institute of Steel Construction.   

PART 2 - PRODUCTS 

2.1 General  

A. Standard Structural Steel Shapes and Plates shall be in conformance with ASTM A-36.   

B. Steel Pipe shall be in conformance with ASTM A-53, Type E or S, Grade A or B.C.Cast Iron 
shall be in conformance with ASTM A-48, Class 30, unless otherwise indicated. D. Fastenings 
shall be in conformance with Section 232(d), (e) and (f) of the VDOT specifications.   

C. Welding Electrodes shall be as permitted by AWS Code D1.0.   

D. The primers shall be as specified in Section 09900:  Protective Coatings.   

2.2 Pipe Handrails   

A. Pipe handrails shall be galvanized steel pipe in conformance with Sections 233 of the VDOT 
Specifications.  The rails shall be standard weight and the post shall be extra strong steel pipe. 
Standard or special fittings shall be used or the joints may be welded. Painting of railings shall 
meet the requirements of Section 09900.   

2.3  Rail and Post Spacing  

A. Post spacing shall not exceed 7' on center.  Unless shown otherwise on the drawings, the top rail 
shall be located at a height of 3' 6-inch, (4'6-inch for bike trails), except stair runs shall have top 
rail at a height of 3' 6-inch and enclosed stair landings shall have top rail at a height of 3' 0-inch. 
Intermediate rails shall be located as shown on the Construction Standard R-3.1.   

2.4 Gratings  

A. All gratings shall be as indicated on the standard drawings.  

2.5 Anchor Bolts  

A. Anchor bolts shall conform to the requirements of VDOT Section 226.    

B. Contractor shall submit certified test reports establishing shear and tensile pull out for the anchors 
used.    
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PART 3 - EXECUTION 

3.1 General  

A. Furnish all bolts, nuts, screws, clips, washers, and any other fasteners necessary for proper 
installation of items specified or called for on the approved plans.  For ferrous metal, use stainless 
steel or galvanized on exterior.  On interior, match adjacent material.   

B. Metal for shop-fabricated items shall be well formed to shape and size, with crisp lines or angles. 
Shearing and punching shall leave clean, true lines and surfaces. Weld permanent connections 
and grind smooth where exposed to view.  Dress all sharp edges.   

C. Verify all measurements at job.   

D. Field drilled or punched holes; do not use cutting torch.  Shearing and punching shall leave true 
lines and surfaces.   

E. Construct to sizes indicated using rolled shapes and/or plates as detailed. Include wall and sill 
anchors for construction indicated.   

F. Set all work plumb, true, rigid, and neatly trimmed out.   

G. Grout plates, bolts, and similar items with non-shrink grout.   

H. Ship railings with factory-preassembled posts and fittings. Assemble on location in accordance 
with manufacturer's instructions, keeping posts plumb and posts parallel to either horizontal or 
rake.   

I. Castings subject to foot or street traffic shall have bearing surfaces machined to prevent rocking 
and rattling.   

J. Protect all dissimilar metals from galvanized corrosion by pressure tapes, coatings or isolators.   

3.2 Welding  

A. Perform all ferrous metal welding in accordance with AWS Code D1.0. Use only pre-qualified 
welding procedures in accordance with AWS paragraph 103(a) and only by operators experienced 
in performing the type of work indicated.   

B. Weld pipe handrail in accordance with Section 407 of VDOT Specifications.   

3.3 Bolted Connections  

A. In general, use bolts for field connections only and then only as detailed.  Provide washers under 
all heads and nuts bearing on wood.  Draw all nuts tight and nick threads of permanent 
connections to prevent loosening.  Use beveled washers where bearing is on sloped surfaces.   

B. Provide grating with necessary minimum clearances and fit so as to lie flat and not rock in any 
fashion.  Provide U-clips in each corner of the grating sections.   
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3.4 Protection of Surfaces  

A. Provide protection by strippable coating, protective sleeves, polyethylene sheets, boarding, or 
other suitable means during fabrication, shipment, site storage, and erection to prevent damage to 
the finished work due to stains, discolorations, scratches, or any other cause. Replace damaged 
elements at no expense to the County.   

B. After installation, and after danger of subsequent damage has passed, remove all protective 
coverings from all exposed surfaces, and clean those surfaces of all soil and discoloration, ready 
for acceptance.  

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Handrails shall be measured in linear feet installed.  Payment shall include all labor, equipment 
and materials necessary for a complete installation.   

4.2 Structural steel, including beams, girders, and miscellaneous steel, shall be paid for at the contract 
lump sum price or when specified in pounds of metal in the fabricated structure.   

4.3 No separate measurement and payment shall be made for other work under this section.  It shall 
be considered a subsidiary obligation of the Contract under other work to which it relates. 

END OF SECTION 05500 
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SECTION 06100 - STRUCTURAL TIMBER AND LUMBER 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all labor, material and equipment to furnish and construct with structural timber and 
lumber as called for in the Contract Documents and specified herein. The work includes timber 
and lumber construction and all other incidental construction.  

1.2 Related Work Specified Elsewhere  

A. Section 02100 - Clearing and Grubbing   

B. Section 09800 - Wood Preservatives   

1.3 Applicable Standards and Specifications  

A. American Lumber Standards   

B. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)  

C. American Association of State Highway and Transportation Officials (AASHTO)   

D. National Forest Products Association (NFPA)   

1.4 Product Handling  

A. All structural timber and lumber shall be delivered, stored, handled and installed in a manner to 
prevent twisting, warping or other damage that would preclude satisfactory installation.   

PART 2 - PRODUCTS 

2.1 Structural timber and lumber shall conform to Section 236 of the VDOT Specifications.   

2.2 Where treated timber or lumber is required, the preservative and treatment shall be as specified 
in Section 09800 of these specifications titled:  Wood Preservatives.   
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PART 3 - EXECUTION 

3.1 Inspection  

A. Timber and lumber shall be grade marked in accordance with grading rules and basic provisions 
of the ”American Lumber Standards” by a lumber grading or inspection bureau of agency 
approved by the Project Officer.   

3.2 Installation  

A. The structural timber of lumber shall be installed properly in the sizes and grades and to the 
alignment with fastenings as shown on the approved plans. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 All timber and lumber shall be measured in units of 1,000 feet-board-measure (MFBM) based on 
nominal sizing for the materials actually placed in the finished structure according to the approved 
plans or as directed by the Project Officer. Payment shall include all labor, materials and 
equipment, including preservatives and coatings, necessary for a complete installation. 

END OF SECTION 06100 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



SECTION 07100  WATERPROOFING 

 

SEPTEMBER 2020 
Arlington County Construction Standards and Specifications 

SECTION 07100 - 1 

SECTION 07100 - WATERPROOFING 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all plant, labor, equipment and materials  intended to prevent the passage of water, usually 
through a section of hydraulic cement concrete, subject to hydrostatic head when called for on 
the Contract Drawings.   

1.2 Related Work Specified Elsewhere  

A. Section 07150 - Dampproofing   

1.3 Applicable Standards and Specifications  

A. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)  

B. American Association of State Highway and Transportation Officials (AASHTO)   

C. American Society of Testing and Materials (ASTM)  

1.4 Quality Assurance  

A. The installation Contractor shall have at least three (3) years of experience in applying these types 
of specified materials and shall be certified in writing by the material manufacturer. The 
Contractor shall submit evidence that documents this requirement. 

B. The Contractor shall perform the work in accordance with the printed requirements of the material 
manufacturer and this specification. One copy of the manufacturer’s instructions shall be 
available at all times on the site. 

C. Provide certified test reports of testing required by referenced specifications.  

PART 2 - PRODUCTS 

2.1 Primer, asphalt, fabric and joint sealers shall conform to Section 213 of the VDOT Specifications.   
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2.2 Waterproof membranes shall be flexible, preformed, self-adhesive, rubberized asphalt or bitumen 
compound and bonded to HDPE film.  

A. Waterproof membranes shall meet or exceed the following requirements: 
1. Tensile Strength (ASTM D412) - 325 psi 
2. Elongation of Membrane (ASTM D412) - 200% 
3. Tensile Strength of film (ASTM D882) – 5000 psi 
4. Resistance to hydrostatic head (ASTM 5385) 180 feet 
5. Permeance (ASTM E96) – 0.02 perms 
6. Puncture Resistance (ASTM E154) – 50 lbs  
7. Peel Adhesion to Concrete (ASTM D903) – 9 lbs 
8. Lap Peel Adhesion (ASTM 1876) – 4 lbs 

PART 3 - EXECUTION 

3.1 Perform work only when existing and forecasted weather conditions are within the limits 
established by the material manufacturer.  

3.2 Protect adjacent surfaces not designated to receive waterproofing. 

3.3 Surfaces shall be prepared in accordance with the material manufacturer’s recommendation. 

3.4 New concrete should be cured for a minimum of fourteen days and shall be dry before 
waterproofing membranes are applied. 

3.5 Patch all holes and voids and smooth out any surface misalignments 

3.6 The waterproofing system shall be installed in accordance with the material manufacturer’s 
recommendations.  

3.7 Waterproof exterior, below grade structures when called for on the approved plans.   

3.8 The new system shall be tied into any existing systems with a minimum 6-inch overlap or in 
accordance with the manufacturer’s recommendations. 

3.9 Do not place backfill before cure time recommended by the manufacturer and before the structure 
has been inspected by the Project Officer. The backfill shall be placed promptly after inspection 
by the Project Officer within time limits recommended by the manufacturer.   
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 No separate measurement and payment shall be made for this work.  It shall be considered a 
subsidiary obligation of the Contract under other work to which it relates.   

END OF SECTION 07100 
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SECTION 07150 - DAMPPROOFING 

PART 1 - GENERAL 

1.1 Description of Work  

A. Provide all plant, labor, equipment and materials intended to prevent or delay the passage of 
water, usually through a section of hydraulic cement concrete not subject to hydrostatic head 
when called for on the Contract Drawings.   

1.2 Related Work Specified Elsewhere  

A. Section 07100 - Waterproofing   

1.3 Applicable Standards and Specifications  

A. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)  

B. American Association of State Highway Transportation Officials (AASHTO)   

C. American Society for Testing and Materials (ASTM)   

1.4 Quality Assurance  

A. The installation Contractor shall have at least three (3) years of experience in applying these types 
of specified materials and shall be accepted in writing by the material manufacturer. The 
Contractor shall submit evidence that documents this requirement. 

B. The Contractor shall perform the work in accordance with the printed requirements of the material 
manufacturer and this specification. One copy of the manufacturer’s instructions shall be 
available at all times on the site. 

C. Provide certified test reports of testing required by referenced Specifications.  

PART 2 - PRODUCTS 

2.1 Primer and asphalt shall conform to Section 213 of the VDOT Specifications.   
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PART 3 - EXECUTION 

3.1 Perform work only when existing and forecasted weather conditions are within the limits 
established by the material manufacturer.  

3.2 Protect adjacent surfaces not designated to receive dampproofing. 

3.3 Apply dampproofing product per procedures outlined in Section 417 of VDOT Specifications. 

3.4 Particular care shall be given to the application of dampproofing at all construction joints which 
are encountered. 

3.5 Do not place backfill before cure time recommended by the manufacturer and before the structure 
has been inspected by the Project Officer. The backfill shall be placed promptly after inspection 
by the Project Officer within time limits recommended by the manufacturer. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 No separate measurement and payment shall be made for this work.  It shall be considered a 
subsidiary obligation of the Contract under other work to which it relates. 

END OF SECTION 07150 

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



SECTION 09800  WOOD PERSERVATIVES 

 

SEPTEMBER 2020 
Arlington County Construction Standards and Specifications 

SECTION 09800 - 1 

SECTION 09800 - WOOD PERSERVATIVES 

PART 1 - GENERAL  

1.1 Description of Work  

A. Provide all plant, labor, material and equipment to treat piles, structural and miscellaneous timber 
called for on the approved plans.   

1.2 Related Work Specified Elsewhere  

A. Section 06100 - Structural Timber & Lumber   

B. Section 09900 - Protective Coatings   

1.3 Applicable Standards and Specifications  

A. American Association of State Highway Transportation Officials (AASHTO)   

B. Virginia Department of Transportation, Road and Bridge Specifications (VDOT)   

C. American Wood Preserver's Association (AWPA)  

1.4 Quality Assurance  

A. Provide certified test reports as required by AASHTO M-133.  

PART 2 - PRODUCTS  

2.1 Materials shall conform to Section 236 of the VDOT Specifications. 

PART 3 - EXECUTION  

3.1 Preparation, treatment and penetration shall conform to Section 236 of the VDOT Specifications. 
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PART 4 - MEASUREMENT AND PAYMENT  

4.1 No separate measurement and payment shall be made for this work.  It shall be considered a 
subsidiary obligation of the Contract under other work to which it relates. 

END OF SECTION 09800 
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SECTION 09900 - PROTECTIVE COATING 

PART 1 - GENERAL  

1.1 Description of the Work  

A. Provide all labor, materials and equipment for the complete application of protective coatings for 
interior and exterior surfaces as required in accordance with these specifications and where called 
for on the approved plans.   

1.2 Related Work Specified Elsewhere  

A. Section 09800 - Wood Preservatives   

1.3 Applicable Standards and Specifications  

A. American Society for Testing and Materials (ASTM)   

B. Steel Structures Painting Council (SSPC0)   

1.4 Surfaces Not to be Painted  

A. The following surfaces are not to be painted.  (If surfaces referenced below are to be coated, 
specific instructions shall be given on the approved plans.)   
1. Non-ferrous metals; for example - Aluminum Copper Monel Brass  
2. Stainless Steel   
3. Chain link fencing   
4. Concrete walks, curbs   
5. Exterior concrete foundations   
6. Plastic   
7. Brick   
8. Galvanized steel   

1.5 Submittals  

A. In accordance with Section 01300, submit a complete list of materials and color charts.  The 
Project Officer shall select colors.   

1.6 Quality Assurance  

A. Primers, intermediate and top coats for each surface shall be supplied by one manufacturer.   

B. Thinner, solvents, cleaning compounds shall comply fully with the recommendations of the 
coatings manufacturer.   
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C. The protective coating systems shall be tested and inspected for acceptance in accordance with 
Part 3.   

1.7 Product Delivery, Storage and Handling  

A. Deliver painting materials to the site in the original manufacturer's containers with labels intact 
and seals unbroken.  Store materials in an area specifically assigned for storage.  Storage area 
shall be well ventilated and kept locked.  Keep storage area clean. Remove oily rags daily and 
dispose same properly.  Take all necessary precautions to avoid fires.   

1.8 Guarantee  

A. Protective coatings shall be guaranteed for a period of one year after acceptance of the project by 
the County. Approximately one month prior to the expiration of this guarantee period, the Project 
Officer shall notify the Contractor to coordinate inspection of the coatings.  All coatings for the 
project shall be inspected and failures repaired at no cost to the County. Normal wear, abrasion, 
or physical damage as determined by the Project Officer shall not be considered as failures.   

PART 2 - PRODUCTS 

2.1 Acceptable Manufacturers  

A. The protective coating systems specified under this section are generic in form.  The systems are 
manufactured by a number of acceptable manufacturers, no one of which can provide all of the 
systems for this contract.  Manufactures are required to meet the requirements herein.  

2.2 Paint Materials  

A. The following descriptions apply to the short form identifications of the primers, intermediate and 
top coats specified under the various systems herein..   

Coating   Description 

Coal Tar - Black  High build coal tar solution containing 65% solids by volume. 

Coal Tar Epoxy-White  High build 2-component white coal tar epoxy coating  having a  

  minimum epoxide resin content of 34% by weight in the weight 

Epoxy - Polyamide  Two component Polyamide epoxy containing 55% solids by vol-
ume. With exposure at 45o facing ocean exhibit no blistering, 
cracking delamination after 36 months'  exposure. Exhibits no 
more than 130 mg. loss after 100 grams load of Federal Test 
Method Std. No. 141 Method 6192.  
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Epoxy-Primer - Red  Two component polyamide epoxy containing a minimum of 53% 
solids by volume having performance equal to the epoxy-poly-
amide above.  

Modified Epoxy  High build decorative sand texture finish suitable for use on new 
and previously painted concrete and masonry and having 50% 
minimum solids by volume. When subject to ASTM D-2247 test 
for humidity shall exhibit no blistering, softening, or loss of film 
integrity, or change in color after 1,000 hours.  

Polyurethane Enamel  Two component aliphatic polyurethane highly-resistant to abra-
sion; corrosive fumes, moisture and chemical contact and con-
taining a minimum of 50% solids by volume.  Shall show no 
blistering, cracking, softening or delamination of film after 5,000 
hours' exposure (ASTM D-2247 humidity) and shall meet the 
abrasion and gloss test of the polyurethane aliphatic-1.  

2.3 Paint Systems 

A. Unless specified otherwise, it is understood that each stage of coating (primer, intermediate and 
top) receives only 1 coat.  Note that the dry film thicknesses specified denotes the average. The 
minimum acceptable for the thickness tests are noted in parenthesis (). 

B. Concrete and Masonry 
1. System “A-1” 

Interior – Immersion            
PRIMER               
Epoxy-Polyamide     5.0 mils d.f.t. 
        (4.0 mils minimum)   
     
FINAL COAT                                 
Polyurethane Enamel   2.0 mils d.f.t.  
Semi-gloss (color)    (1.5 mils minimum)  
 

 
2. Systems “A-4” 

Interior - Immersion or Non-immersion - Storm or Sewer 
Structures when specifically called for on the approved draw-
ings. 
  
1 COAT    
Coal Tar Epoxy – White   22.0 mils d.f.t.   
 (20.0 mils minimum)   
 
 

3. System ”A-3”   
Interior Walls or Exterior Walls Above Grade 
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FINISH COAT  
Modified Epoxy   10.0 mils d.f.t.   
  (8.0 mils minimum)  
 

4. System “A-5”   
Exterior Walls to be Backfilled   
   
PRIMER     
     
Coal Tar - black  15.0 mils d.f.t.     
       
FINAL COATS    
Coal Tar - black  15.0  mils d.f.t.     
       
Total:      30.0 mils d.f.t.  
  (27.0 mils minimum)  

C. Steel and Iron  
1. System “B-1” 

Non-Immersion - Severe Corrosive 
Condition     
  
PRIMER         
Epoxy - Polyamide     5.0 mils d.f.t.  
(semi-gloss)      (4.0 mils minimum) 
  
TOP COAT  
Polyurethane Enamel   2.0 mils d.f.t. 
(semi-gloss - color)    (1.5 mils minimum)  
 
 

2. System “B-2” 
Non-Immersion - Mild Corrosive Condition   
  
PRIMER   
Epoxy Primer - Red    4.0 mils d.f.t.  
  (3.0 mils minimum) 
  
TOP COAT   
Epoxy - Polyamide   5.0 mils d.f.t.  
  (4.0 mils minimum)   

 

D. Wood 
1. System “C-1” 
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All Exposures  
  
PRIMER AND TOP COAT  
Epoxy - Polyamide  - 2 
coats   2.5 mils d.f.t. 
 (2.0 mils min.) each coat   

2.4 Galvanizing  

A. All exterior and/or interior steel work, where indicated on the Contract Documents, shall be 
galvanized by the hot-dip process, conforming to ASTM A123 for assembled steel products. All 
required hot-dip galvanizing shall be done after fabrication, in the largest sections possible. Items 
too large for available dip tanks shall be sprayed, by approved methods, with molten zinc to 
coating thickness of .003 inch to .004 inch.   

B. Weight of zinc coating per square foot of actual surface shall average not less than 2.0 ounces 
and no individual specimen shall show less than 1.8 ounces.   

C. All bolts and screws for attachment of galvanized items shall be galvanized or non-corrodible 
material.   

PART 3 - EXECUTION 

3.1 Inspection  

A. Complete records shall be kept by the Contractor and furnished to the Project Officer.  These 
records shall identify the particular paints that were applied to a surface, the date of application, 
area coated, climatic conditions, and the following post application quality control data:   
1. Wet film thickness: 3 readings per 100 sq. ft.   
2. Dry film thickness: 1 reading per 250 sq. ft.   

B. Repair all damaged coated areas, holidays and thickness test areas in accordance with the coating 
manufacturer's recommendations so that the repaired area is equal to the undamaged coated areas 
in all respects.   

3.2 Surface Preparation  

A. All surfaces to be coated shall be cleaned, free of harmful scale, rust, dirt, oil, grease, moisture, 
concrete mortar, loose and damaged coatings and all foreign matter.   

B. Concrete:   
1. Concrete shall be fully cured prior to coating.  Fully cured shall be defined as 28 days 

at75oF or 49 days at 50oF or 53 days at 50oF. Rebuild rough, chemically attacked and/or 
abraded surfaces.  Rebuild concrete surfaces containing air, water pits, splatter, fins, 
protrusions, bulges, or other surface irregularities while the concrete is still ”green”.   

C. Steel and Iron:   
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1. Remove all weld splatter.  Grind all edges, projections, sharp corners and welds to a 
smooth, rounded contour.   

2. Remove oil and grease from surfaces by solvent cleaning in accordance with the Steel 
Structures Painting Council Specifications (SSPC).   

3. Abrasive blast steel and iron surfaces in accordance with SSPC-SP-20.   
4. In areas where blasting is not feasible, obtain the approval of the Project Officer to use 

power tool cleaning in accordance with SSPC-SP-3.   
5. Remove dust and spent sand from the surfaces after sand blasting by brushing and vacuum 

cleaning.   
6. Apply the prime coat as soon as possible after the preparation is complete and before the 

dew point is reached.  All surfaces blasted and power-tooled in one day shall be coated on 
the same day.  Leave whipblast or power tool areas exposed overnight.    

D. Galvanized Steel Surfaces:   
1. Conform to ASTM A-123 and A-123M (Recommend Practices) pertaining to galvanizing 

assembled steel products.  Unless otherwise permitted, do all galvanizing after fabrication, 
in largest sections practicable.  Where galvanizing is removed by welding or other 
assembly procedure, touch up abraded areas with molten zinc or zinc-rich paint.   

E. Concrete or Cinder Block:   
1. Concrete or cinder block substrates shall be clean, dry and free of oils and release agent 

contaminants. If necessary, spot clean with solvent and wash with strong detergent and 
warm water. Flush with high pressure water and allow to dry for approximately one hour 
before application.   

F. Brick:   
1. Clean off all mortar, uneven loose or detrimental foreign matter. Apply a cleaning 

compound approved by the coating manufacturer.  Allow to stand on the brick for at least 
15 minutes.  Thoroughly remove the cleaning compound by high pressure spray delivering 
1 to 3 gpm at 1,000 psig.  Allow to dry for at least one hour and paint as soon as possible 
after drying. 

G. Wood:   
1. Maintain the surface in a clean and dry manner.  Fill cracks and nail holes with putty after 

the first coat has been applied.  Seal knots and sap streaks with material approved by the 
manufacturer.  Sand surfaces to a fine smooth finish.   

3.3 Application  

A. Mix all paint and tinting colors in strict accordance with the specifications of the paint 
manufacturer.  Except for epoxies, mix paints at storage area and deliver to the site ready-mixed.   

B. Apply coatings uniformly and in a continuous film by brush or spray, leaving no sags, holidays, 
pinholes, bubbles or other defects.  Coatings judged unsatisfactory by the Project Officer shall be 
corrected at no additional cost to the County.   

C. Do not apply paint when the surrounding air temperature, as measured in the shade, is below 50oF 
or less than 5oF above the dew point.  Do not apply paint to wet or damp surfaces or when the 
humidity exceeds 85%.   
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D. Vary the colors of successive coats.   

E. Do not apply successive coats until the Project Officer has completed inspection.   

F. All shop galvanized steel work necessitating field welding which in any manner removes original 
galvanizing shall be restored by field cold galvanizing per ASTM A780.   

PART 4 - MEASUREMENT AND PAYMENT  

4.1 No separate measurement and payment shall be made for this work.  It shall be considered a 
subsidiary obligation of the Contract under other work to which it relates. 

END OF SECTION 09900 
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SECTION 10530 - BUS SHELTERS AND SITE FURNISHINGS 

PART 1 - GENERAL 

1.1 Description of the Work  

A. Provide all labor, material and equipment to furnish and install, complete in place, the bus shelter 
unit and site furnishings in accordance with these specifications and to the lines, grades and 
dimensions shown on the approved plans.   

1.2 Related Work Specified Elsewhere  

A. Section 02611 - Concrete Walks and Concrete Driveway Entrance   

B. Section 03100 - Concrete Formwork, Reinforcement and Materials   

C. Warranty  
1. Bus shelters and bus stop site furnishings shall include a standard manufacturer warranty. 

PART 2 - PRODUCTS 

2.1    Bus Shelter Unit  

A. The bus shelter and shelter bench shall be either an Arlington County type or a Metro type bus 
passenger shelter and shelter bench as specified on the approved plans.  The Metro type bus 
shelter and shelter bench shall be provided by Washington Metro Area Transit Authority 
(WMATA). The Arlington County bus shelter and shelter bench shall be furnished by the County, 
unless otherwise specified on the approved plans. 

B. Bus shelters shall be Model Slimline in Brasco Bronze color, or Eclipse in powder coat White 
Aluminum RAL-9006 color as manufactured by Brasco International, Inc. or County approved 
equivalent.  The shelter shall be as shown on the approved Plans.  The shelter shall have bolt 
down type concrete footing/pad below specified.  The contractor shall submit shop drawings for 
approval by the County prior to fabrication.  All shelter mounting hardware shall be stainless 
steel. 

C. Bus shelter benches shall be Model Curveline (Slimline shelter) in Brasco Bronze color, or 
Eclipse (Eclipse shelter) in powder coat White Aluminum RAL-9006 color as manufactured by 
Brasco International, Inc. or County approved equivalent.  The shelter bench shall be as shown 
on the approved Plans.  The contractor shall submit shop drawings for approval by the County 
prior to fabrication. All shelter bench mounting hardware shall be stainless steel.    
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2.2 Freestanding Steel Bench 

A. Type: RB-28 6’ length with center armrest in black color from the Steelsites™ RB Series 
by Victor Stanley. The freestanding steel bench shall be as shown on the approved Plans.  The 
bench shall have bolt down type concrete footing/pad as shown on the approved Plans and shall 
be stainless steel.  Alternate Manufacturers: 
1. Carnival Series by Thomas Steele a division of Graber Manufacturing 
2. Tolar Manufacturing Company 

2.3 Leaning Rail 

A. Type: Model LE-CO-4 4’ length in powder coat White Aluminum RAL-9006 color from 
the Contour® Series by Brasco International. The lean rail shall be as shown on the approved 
Plans.  The lean rail shall have bolt down type concrete footing/pad as shown on the approved 
Plans and shall be stainless steel. Alternate Manufacturers: 
1. Tolar Manufacturing Company 

2.4 Litter Receptacle 

A. Type: Model S-42 with high density plastic liner and optional domed lid in black color from 
the Ironsites® Series by Victor Stanley Alternate Manufacturers: 
1. Carnival Series by Thomas Steele a division of Graber Manufacturing 
2. Tolar Manufacturing Company 

2.5 Recycling Receptacle 

A. Type: Model S-42 with high density plastic liner, Arlington County logo and recycling decals, 
and optional domed lid in blue color from the Ironsites® Series by Victor Stanley. Alternate 
Manufacturers: 
1. Carnival Series by Thomas Steele a division of Graber Manufacturing 
2. Tolar Manufacturing Company 

2.6 Bicycle Rack 

A. Type: BRWS-101 in black color from the Cycle Sentry™ Series by Victor Stanley. 
Bicycle rack shall be Standard in-ground or Flanged surface mounting as specified on the 
approved plans.  Ground anchors shall be per the manufacturer’s recommendation and shall be 
stainless steel. Alternate Manufacturers: 
1. Hoop Rack by Dero 
2. MadRax Series by Thomas Steele a division of Graber Manufacturing 

2.7 News Rack Corrals 

A. News Corrals shall be Model SFNR in powder coat White Aluminum RAL-9006 color as 
manufactured by Tolar Manufacturing Company or County approved equivalent.  The corral shall 
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be as shown on the approved Plans.  The corral shall have bolt down type concrete footing/pad 
below specified.  The contractor shall submit shop drawings for approval by the County prior to 
fabrication.  Ground anchors shall be per the manufacturer’s recommendation and shall be 
stainless steel. Alternate Manufacturers: 
1. Brasco International 
2. Landscapeforms 

2.8 Concrete Pad  

A. The concrete pad and aggregate base shall be in conformance with Section 02611 of these 
specifications and drawing details.   

2.9 Light Fixtures for Bus Shelters 

A. Solar Lighting Package with Rigid Solar Panel, Battery, Solar Controller, Vented Enclosure, and 
LED Lighting by Brasco International.  Lighting package shall be matched to appropriate 
bus shelter. Bus shelters shall be fabricated at the factory to accept light fixture mounting 
hardware. 

B. LED light fixtures shall be minimum 20 Watt LED Brasco Model No. EA048 by Brasco 
International or County approved equal.  Light fixtures shall include all mounting hardware.  
Bus shelters shall be fabricated at the factory to accept light fixture mounting hardware.  Lighting 
package shall be matched to appropriate bus shelter.  

2.10 Underground Conduits 

A. Future electrical conduits shall be undergrounded as shown on the approved Plans.  Conduits 
serving Arlington County equipment shall be Schedule 40 PVC or per materials specified under 
NEC for intended purpose as indicated on the approved Plans.  Conduits serving WMATA 
equipment shall be schedule 80 PVC or other WMATA specified material as directed by the 
WMATA engineer.   

PART 3 - EXECUTION 

3.1 The Contractor is responsible for the pick-up, delivery, and rigging of the bus stop shelter units 
and site furnishings from the Arlington County’s Bus Shelter Storage warehouse located at 2633 
Shirlington Road Arlington VA 22206 or elsewhere within the County limits.  Contractor shall 
schedule the pick-up with assigned County staff at least forty-eight (48) hours in advance.   

3.2 The bus shelter unit is to be mounted on a 6-inch thick reinforced concrete pad on a - 4inch 
compacted aggregate base. Construct concrete pad in accordance with Section 02611 and drawing 
details.  Match elevation of concrete pad with adjacent sidewalk and provide 1/4-inch/ft positive 
drainage to street.     
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3.3 Install bus shelter units and furnishings in accordance with the approved plans and the details 
provided in these specifications and the shelter and furnishings manufacturer’s installation 
instructions.   

PART 4 - MEASUREMENT AND PAYMENT 

4.1 Bus shelters shall be measured as each. Payment shall be at the unit price stated in the bid proposal 
and shall include all materials, labor and incidentals necessary for a complete installation of the 
bus shelter unit and the supporting concrete pad.  Contractor pick-up from County designated 
facility, delivery to the project site, and rigging of County furnished bus shelter units shall also 
be included for payment. 

4.2 Site furnishings (Benches, litter and recycling receptacles, newspaper corrals, leaning rails, 
bicycle racks, and other amenities) shall be measured as each. Payment shall be at the unit price 
stated in the bid proposal and shall include all materials, labor and incidentals necessary for a 
complete installation of the site furnishings and the supporting concrete pad where required.  
Contractor pick-up from County designated facility, delivery to the project site, and rigging of 
County furnished bus shelters and benches shall also be included for payment. 

END OF SECTION  10530 
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SECTION 311300 - TREE PROTECTION AND ROOT PRUNING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Protection of existing trees to remain: 

a. Tree Protection Fencing 
b. Pruning of existing trees roots that are affected by execution of the work, whether 

temporary or permanent construction. 
c. Aeration and Root Protection Matting 
d. Trunk protection 

1.2 Provide all labor, materials, tool and equipment as required to have tree protection applied on 
all areas called for on the approved plans (or in the Contract Documents). 

1.3 In addition to the specifications contained herein, work shall be performed in accordance with 
the standards laid out in  ANSI A300 (Part 5) for Tree Care Operations – Tree, Shrub, and Other 
Woody Plant Management – Standard Practices (Management of Trees and Shrubs During Site 
Planning, Site Development, and Construction). 

1.4 Related Work Specified Elsewhere: 

A. 01500 Erosion and Sediment Control and Pollution Prevention 

B. 02100 Clearing and Grubbing 

C. 02200 Earthwork 

D. 329100 Planting Preparation 

E. 329200 Seeding and Sodding 

F. 329300 Exterior Plants 

1.5 Applicable References 

A. ANSI A300 Tree Care Operations: Standard Practices for Tree, Shrub, and Other Woody Plant 
Maintenance, Part 1 Pruning 

B. Arlington County Stormwater Management Ordinance Guidance Manual 
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1.6 DEFINITIONS 

A. Finish Grade:  Elevation of finished surface of planting soil. 

B. Tree Protection Area:  Areas outside of the limits of disturbance or protected from disturbance 
by root matting or other techniques, defined to protect trees inside and outside of the project 
limits. 

C. Reforestation Area: Areas intended for reforestation by trees and other vegetation. 

D. ISA: International Society of Arboriculture 

E. CBAY: Chesapeake Bay, typically referring to CBAY watershed. 

F. Urban Forester/County Urban Forester: Refers to the Arlington County Urban Forester 

G. Landscape Architect: Refers to an Arlington County Landscape Architect or their designee.  

1.7 SUBMITTALS 

A. Product Data:  For each type of product indicated in Section 2.0. List products to be used 
including qualifications to perform work. 

B. Certification:  Contractor’s arborist shall certify that trees indicated to remain have been 
protected during construction according to recognized standards and that trees were promptly 
and properly treated and repaired when damaged. Contractor shall submit a letter with a 
certified arborist seal. 

C. Maintenance Requirements:  Contractor’s arborist shall submit requirements for the care and 
protection trees affected by construction during and after completing the work. 

D. Contract arborist Qualifications:  Contractor shall submit a copy of valid ISA certification to the 
Project Officer for approval with confirmation by Urban Forester. 

E. Provide schedules for performance of work. 

1.8 QUALITY ASSURANCE 

A. Contractor shall ensure that tree and plant protection methods are implemented by an arborist 
certified by the International Society of Arboriculture (ISA) to provide for the care of the trees 
and plants impacted by construction activities. 

B. The Contractor shall identify to the Project Officer at least one authorized on-site Point of 
Contact (POC) who is, by training or experience, familiar with the policies, regulations and 
standards applicable to the work being performed. The POC and the certified arborist may be 
the same individual. 

C. Crews shall be directly supervised by an ISA certified arborist. 
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D. All workers, through related training and on the job experience, shall be familiar with the 
technical aspects of arboricultural work and equipment used in such operations. 

E. Trucks and mechanized equipment shall not enter Tree Protection Areas, unless approved by the 
Project Officer as authorized by Urban Forester. 

F. No stump grinding shall be performed within the Tree Protection Areas, unless approved by the 
Project Officer as authorized by Urban Forester. 

G. Where stump grinding is authorized, it shall be with small machines specifically designed for 
that purpose. No stumps shall be excavated except as described herein. Stumps shall be ground 
not more than 8” below grade and care must be taken to minimize damage to root of the trees to 
remain. 

H. All work in or near Tree Protection Areas shall be carefully performed by Contractor in order to 
avoid damage to tree trunks, branches, root system, and other existing plant materials and soils 
that are to remain. 

I. Silt shall not be allowed to collect in Tree Protection or Reforestation Areas. Silt accumulating 
in such areas shall constitute damage and shall require remedial activity. All silt shall be 
removed from Tree Protection Areas within 24 hours of siltation. The methods and procedures 
for silt removal within Tree Protection and Reforestation Areas shall be approved by the Project 
Officer as authorized by the Urban Forester.  

J. Pruning shall conform to the techniques and standards specified in the current edition of ANSI 
A300 (Tree, Shrub, and Other Woody Plant Maintenance – Standard Practices) Part 1 
(Pruning)." 
1. Pruning shall remove only dead, dying, damaged or broken limbs greater than 1” – 1.5” 

in diameter. 
2. Pruning for clearance shall be reviewed and approved by Project Officer as authorized by 

the Urban Forester. 

K. Urban Forester Notification:  The Contractor shall notify the Project Officer 72 hours prior to 
the following events, so that the County’s Urban Forester can be notified and be present at a 
pre-construction site meeting (refer to Section 3) and to observe work: 
1. Tree protection fencing installation 
2. Other tree protection operations 
3. Work within Tree Protection Areas. 
4. Tree planting. 

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. Temporary Tree Protection Fence:  Unless otherwise indicated in approved plans, tree 
protection fence shall be two-inch wire mesh fabric measuring 72 inches in height mounted on 
1.9” O.D. steel pipes driven 24 inches into the ground, placed 120 inches on-center maximum.  
Refer to Arlington County DPR standard detail on approved plans. 
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B. Tree Protection Signs:  Shall be of heavy-duty sheet aluminum or weatherproof plastic material 
measuring 12 inches by 18 inches.  Signs shall state “NO ENTRY, TREE PROTECTION 
AREA, CALL 703-228-6557 TO REPORT VIOLATIONS” in both English and Spanish.  Signs 
shall be mounted on fence every 50 feet maximum.  

C. Topsoil:  Refer to Section 329100 – Plant Preparation.   

D. Bark Mulch:  Refer to Section 329100 –Plant Preparation 

E. Temporary Root Protection Matting: If required in approved plans, temporary root protection 
matting shall be a double-sided geocomposite, geonet core with non-woven covering with high 
flow rate and compressive strength.  Four to six (6) inches of wood chip mulch shall be applied 
to area to receive root protection matting prior to installation.  Matting shall be installed in a 
single layer. See DPR Standard Detail, ‘Temporary Root Protection Matting within CRZ’. 

F. Trunk and limb protection wrap: Trunk and limb protection wrap shall be double side 
geocomposite, geonet core with non-woven covering. 

G. Landscape nails: When required, spikes shall be 12” as indicated on the drawings. 

PART 3 - EXECUTION  

3.1 PREPARATION 

A. Prior to the construction activities, the Contractor and Certified Arborist shall meet on-site with 
the Project Officer and Urban Forester to review the exact location of Tree Protection Areas and 
the protective measures required.  

B. Temporary Tree Protection Fencing:  Install temporary tree protection fencing and signs around 
tree protection zones to protect indicated trees and vegetation from construction damage. 
Maintain Tree Protection fence and remove when construction is complete and after approval 
by Project Officer as authorized by the County Urban Forester. 

C. Protect tree root systems from damage caused by runoff or spillage of noxious materials while 
mixing, placing, or storing construction materials.  Protect root systems from ponding, eroding, 
or excessive wetting caused by dewatering operations. 

D. No personnel, vehicles, equipment, construction materials, or construction debris shall be 
allowed inside the tree protection areas at any time during demolition and construction without 
the written consent of the Project Officer and as authorized by the Urban Forester.  If a violation 
is observed, the Contractor shall be notified by the Project Officer and shall immediately rectify 
the situation.  Continued and subsequent violations shall result in a fine of $500 per day of 
violation. 

E. Special Demolition Procedures: 
1. Demolition of walks and hardscape within tree protection areas shall be directly 

supervised by an ISA certified arborist. 
2. Mechanized equipment shall not enter tree protection areas (TPAs) or reforestation areas. 
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3. Backfill of voids created by demolition within the TPAs and reforestation areas shall be 
loosely placed approved topsoil (refer to Section 329100, Plant Preparation). Only the 
amount of topsoil necessary to fill the void without spreading over existing grades shall 
be allowed. 

3.2 EXCAVATION 

A. Install shoring or other protective support systems to minimize sloping or benching of 
excavations as approved by the Project Officer and authorized by County Urban Forester. 

B. Do not excavate within Tree Protection Areas, unless otherwise indicated. 

C. Where utility trenches are required within Tree Protection Areas, Contractor shall perform root 
pruning in accordance with Section 3.3 of this Specification prior to the utility trenching, unless 
otherwise directed by the Project Officer as authorized by the County Urban Forester. 

D. Where excavation is proposed within the critical root zone of protected trees, the Contractor 
shall perform root pruning in accordance with Section 3.3 of this Specification and as indicated 
in approved plans prior to excavation, unless otherwise directed by the Project Officer as 
authorized by the County Urban Forester.  

E. Where new finish grade is indicated below existing grade around trees, Contractor shall slope 
grade outside of tree protection zones.  Maintain existing grades within tree protection zones. 

3.3 ROOT PRUNING:   

A. When required, root pruning locations shall be indicated on the approved plans. Exact location 
and depth shall be confirmed on site with Project Officer and Urban Forester during the pre-
construction meeting. 

B. Root pruning shall take place on the tree side of the tree protection fence. 

C. Root Pruning shall be done with a trencher or vibratory plow to a depth of 12 inches. A root 
pruning trench shall be no more than 6 inches wide.  

D. If excavation is for the installation of underground utilities, leave the root intact and thread the 
lines underneath. Refer to Arlington County Department of Parks & Recreation Design 
Standards Detail, ‘Root Protection in Utility Trench’. 

E. Roots over 1.5” in diameter shall have a clean cut made by a clean saw on the surface of the 
root, which is still attached to the tree. Do not break or chop.  

F. Do not paint the cut root end.  

G. Backfill the root pruning trench with approved loose topsoil (per Specification 329100) and top 
with 3-4” bark mulch and mark location for future reference. 

H. Do not unnecessarily cut tree roots extending into grading limits. When roots are exposed by the 
work, cut them back cleanly with sharp hand pruning shears, lopping shears or hand saws, and 
backfill with approved topsoil immediately. Backfill around tree roots immediately after 
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completion of construction in vicinity of the trees. Backfill around trees and roots shall be 
compacted to no more than 80% unless otherwise directed by the Project Officer. 

I. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of 
utilities, unless authorized by Urban Forester.  Cut roots with clean, sharp pruning instruments; 
do not break or chop, following ANSI A300 standards. All root pruning shall be performed by 
an ISA certified arborist. Refer to Arlington County Department of Parks & Recreation, Design 
Standards Detail, Root Pruning’, as shown on plans and available online at: 
http://parks.arlingtonva.us/design-standards/ 

3.4 TREE REPAIR AND REPLACEMENT 

A. Promptly repair trees damaged by construction operations within 24 hours.  Treat damaged 
trunks, limbs, and roots as approved by Project Officer and per directions and authorization of 
Arlington County Urban Forester or contract arborist's written instructions. 

B. The Contractor shall be responsible for any damage to trees within the Tree Protection Area 
caused by the Contractor’s personnel, vehicles, or equipment at the site.  Any damage to a tree 
to remain shall result in a payment by the Contractor to the Project Officer for the amount of 
damage based on the latest edition of the Council of Tree and Landscape Appraisers Guide for 
Plant Appraisal published by the International Society of Arboriculture (ISA).  All trees are to 
be valued as landscape trees. 

3.5 DISPOSAL OF WASTE MATERIALS 

A. Burning is not permitted. 

B. Disposal:  Remove excess excavated material and displaced trees from Owner's property and 
legally dispose. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 Payment for Tree Protection and Root Pruning shall be considered a subsidiary to Erosion and 
Sediment Control and Pollution Prevention or Landscaping. No separate payment will be made 
for Tree Protection and Root Pruning required as a part of the Work. Additional Tree Protection 
and Root Pruning measures will only be paid for when approved by the Project Officer.  

4.2 The measurement of TREE PROTECTION FENCE shall be for LINEAR FOOT of fence 
including all appurtenances as delivered to the site, furnished, installed, maintained and 
removed at project completion in accordance with the plans and specifications. 

4.3 The unit price for TREE PROTECTION FENCE shall include the cost of all labor, materials, 
equipment and incidental expenses necessary to complete the work, including typical signage.   

4.4 The measurement of ROOT PRUNING shall be for LINEAR FOOT of root pruning performed 
on the project in accordance with the plans and specifications. 

4.5 The unit price for ROOT PRUNING shall include the cost of all labor, materials, equipment and 
incidental expenses necessary to complete the work.   

4.6 The measurement of ROOT PROTECTION MATTING shall be for SQUARE FOOT of 
matting as delivered to the site, furnished, installed, maintained and removed at project 
completion in accordance with the plans and specifications. 

4.7 The unit price for ROOT PROTECTION MATTING shall include the cost of all labor, 
materials, equipment and incidental expenses necessary to complete the work including 
anchor/landscaping nails, in accordance with the approved plans and specifications. Unless 
otherwise specified on the approved plan, excavation for ROOT Protection Matting installation 
is considered incidental to the work and shall not be paid separately.  

4.8 The measurement of TRUNK AND LIMB PROTECTION WRAP to be paid for under this item 
shall be the number of EACH to be furnished and installed at individual trees in accordance 
with the approved plans and specifications. 

4.9 The unit price for TRUNK AND LIMB PROTECTION WRAP shall include the cost of all 
labor, materials, and other expenses necessary to complete the work in accordance with the 
approved plans and specifications. 

END OF SECTION 311300 
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SECTION 329100 - PLANTING PREPARATION 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This Section includes erosion control materials, soil amendments, mulching and topsoil. 

B. Provide all labor, materials, tools and equipment as required to have topsoil, planting soil mix, 
soil stabilization, amendments, and mulch applied per the specifications on all areas disturbed 
by construction to receive plant materials as indicated in the approved plans. 

C. Related Work Specified Elsewhere: 
1. Section 01500 Erosion and Sediment Control and Pollution Prevention 
2. Section 02200 Earthwork 
3. Section 02100 Clearing and Grubbing 
4. Section 311300 Tree Protection and Root Pruning 
5. Section 329200 Seeding and Sodding 
6. Section 329300 Exterior Plants and Exterior Plant Details 329300.1 through 329300.11C 

D. Applicable Standards and Specifications 
1. Arlington County Stormwater Management Ordinance Guidance Manual 
2. Virginia DEQ Stormwater Design Specification No. 9 
3. Virginia Agricultural Liming Materials Act, Code of Virginia Section 3.1-126.1 
4. Specification for Restoration of Graded and Compacted Soils that will be Vegetated (Full 

Version), Virginia Polytechnic University. 

E. In addition to the specifications contained herein, work shall be performed in accordance with 
the: 
1. Drawings and general provisions of the contract, including general and supplementary 

conditions 
2. Arlington County Department of Parks & Recreation Design Standards as shown on the 

plans and available online at: http://parks.arlingtonva.us/design-standards/ 

1.2 DEFINITIONS 

A. Finish Grade:  Elevation of finished surface of planting soil. 

B. Existing Topsoil:  Existing, native surface topsoil formed under natural conditions with the duff 
layer retained during excavation period and stockpiled.  

C. Imported Topsoil:  Soil obtained off-site that meets the specifications herein for topsoil and is 
suitable for use in planting soil mix/backfill soil mixture when existing topsoil quantities are 
insufficient.  

D. Planting Soil Mix/Backfill Soil Mixture:  Existing topsoil modified as specified to be suitable 
for planting. 
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E. Bioretention Media: Specialized soil mixture used in bioretention per the Virginia DEQ 
Stormwater Design Specification No. 9:  Bioretention, Version 2.0, January 1, 2013 and the 
latest edition of the Arlington County Stormwater Management Ordinance Guidance Manual. 

F. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface 
of a fill or backfill, before placing topsoil or planting soil mix. 

G. . 

H. Urban Forester/County Urban Forester: Refers to the Arlington County Urban Forester 

I. Landscape Architect: Refers to an Arlington County Landscape Architect or their designee. 

J. Soil Profile Rebuilding: Refers to a technique to re-build topsoil by mixing organic matter into 
native soil developed by Virginia Polytechnic University. 

1.3 SUBMITTALS 

A. Samples of all materials specified shall be submitted to the Project Officer for approval and 
authorization by the Landscape Architect and Urban Forester. All approvals shall be in writing. 

B. Samples: 
1. Existing Topsoil:  Provide 1-pound sample of existing topsoil with the following soil test 

reports. 
a. Fertility:  pH, nitrate nitrogen, ammonia nitrogen, phosphate    phosphorous, 

potassium, calcium, magnesium, zinc, iron, manganese. 
b. Suitability:  total salinity, boron, sodium, potassium, calcium, magnesium, 

chloride, sulfate. 
c. Physical properties including organic content and particle size distribution. 

2. Imported Topsoil: If imported topsoil is required, Contractor shall provide a 1-pound 
sample of the imported topsoil with the soil test reports as noted above for “Existing 
Topsoil.” 

3. Bioretention Media : The Contractor shall submit a 1-pound soil sample with soil test 
reports indicating compliance with  DEQ’s Stormwater Design Specification No. 9:  
Bioretention, Arlington County’s Stormwater Management Ordinance Guidance Manual, 
and the approved plans. In lieu of providing a sample and soil test results, the contractor 
may purchase Bioretention Media from a vendor who has been pre-approved by the 
Office of Sustainability and Environmental Management (OSEM). The list of vendors 
can be found on the Stormwater Management – Notices to Industry page of Arlington 
County’s web site at https://building.arlingtonva.us/codes-ordinances/stormwater-
management/notices-to-industry/ (listed under Bioretention). 

4. Mulches and Organic Matter/Compost: Sample of mulch and organic matter/compost 
may be requested in lieu of inspection.  

5. Product certificates: Contractor shall submit for each type of manufactured product, to be 
approved by the Project Officer as authorized by the Landscape Architect and Urban 
Forester and complying with the following: 
a. Manufacturer’s certified analysis for standard products. 

6. Geotextile/Soil Stabilization/Erosion Control Fabric: Sample 
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1.4 QUALITY ASSURANCE TESTING 

A. Contractor shall have all existing and imported topsoil to be used for seeding and sodding and 
for planting areas tested by a state laboratory or recognized commercial soil-testing laboratory 
in order to determine recommendations for the types and quantities of soil amendments. The 
results of this test shall determine the rates and types of fertilizers, lime, soil conditioners, and 
other amendments, if necessary.   
1. Soil tests shall use a representative sample of on-site soils. If existing soil has been 

undisturbed and is suitable as determined by the soil test, no additional amendments are 
required. 

2. Adjustments should be made based on soil test results. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. All materials shall conform to those stipulated below, unless otherwise approved in writing by 
the Project Officer as authorized by the Landscape Architect and County Urban Forester. 

B. Specified materials to be applied in amounts and methods herein stipulated. 

C. Delivery tickets indicating date, weight, analysis and vendor's name, to be submitted to Project 
Officer. 

2.2 SOIL AMENDMENTS 

A. Lime: Application rates for liming materials and lime material type chosen shall be determined 
by required soil tests and approved by the Project Officer as authorized by the Landscape 
Architect and Urban Forester. 
1. When required and unless test results indicate otherwise, lime material shall be dry and 

free flowing pulverized limestone, hydrate lime or burnt lime that contains at least 50% 
total oxides (calcium oxide plus magnesium oxide). Ground limestone shall be ground to 
such fineness that at a minimum of 50% shall pass through a 100 mesh sieve and 98% - 
100% shall pass through a 20 mesh sieve.  Lime material shall meet the Virginia 
Agricultural Liming Materials Act, Code of Virginia Section 3.1-126.1.  

2. Contractor shall spread lime with approved equipment. 

B. Fertilizer: Fertilizer type and application rate shall be determined by results of required soil tests 
and approved by the Project Officer as authorized by the Landscape Architect and Urban 
Forester: 
1. When required and unless test results indicate otherwise, commercial-grade complete 

fertilizer shall be of neutral character, consisting of fast- and slow-release nitrogen, 50 
percent derived from natural organic sources of urea formaldehyde, phosphorous, and 
potassium in the following composition: 
a. Composition:  10 percent nitrogen, 20 percent phosphorous, and 10 percent 

potassium, by weight. 
2. All fertilizers shall be uniform in composition, free flowing, and suitable for application 

with approved equipment. 
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3. Fertilizers shall be delivered to the site fully labeled according to applicable state 
fertilizer laws and shall bear the name, trade name, or trademark and warranty of the 
product. 

4. Delay mixing fertilizer with planting soil if planting shall not proceed within 2 days. 
5. Contractor shall spread fertilizer with approved equipment. 

C. Organic Matter/Compost 

Well-composted, trash-free, stable, and weed-free organic matter such as composted bark, leaf 
mold or other plant debris material that has been composted to a point of decay and is mature.  
1. pH ranges of 5.5 to 8; moisture content 35 to 55 percent by weight 
2. 100 percent passing through 1-inch sieve 
3. Peat moss shall not be used. 
4. Organic amendments shall be commercially prepared and shall comply with the U.S. 

Compost Council Seal of Testing Assurance Program’s Test Methods for the 
Examination of Composting and Compost (STA/TMECC) criteria, or as modified in 
approved plan documents. 

5. See Section 2.4 (Planting Soil Mix/Backfill Mixture) and 2.5 (Imported Topsoil) for 
requirements for organic matter amendment.  

2.3 EXISTING TOPSOIL 

A. Existing topsoil is to be used to extent possible for lawn areas and is to be amended per the 
specifications to become the Planting Soil Mix/Backfill Soil Mixture for use in planting pits and 
bed areas.  

B. Contractor shall verify suitability of stockpiled soil to produce or to be amended to produce 
viable soil for lawns and planting soil mix/backfill soil mixture for planting beds as described 
herein.  

C. Prior to use for lawn areas or in planting soil mix/backfill soil mixture, Contractor shall remove 
from existing topsoil all stones, roots, plants, sod, clods, and clay lumps larger than 1/2 –inch in 
any direction, pockets of coarse sand, concrete slurry, concrete layers or chunks, cement, 
plaster, building debris and other extraneous materials that are harmful to plant growth.  

D. After removal of debris and extraneous materials noted above, the Contractor shall obtain soil 
tests for the existing soil per the requirements in section 1.4 “Quality Assurance Testing.”  

E. Contractor shall supplement the existing topsoil as recommended in soil test results to achieve a 
viable planting soil for lawns,planting beds and/or pits. Contractor shall supplement with 
imported topsoil per the specifications from off-site sources when quantities of approved, 
existing topsoil are insufficient for lawns,planting beds and/or pits. 

F. Contractor shall submit a sample of the topsoil that has been amended based on soil test results 
for approval by the Project Officer as authorized by Landscape Architect and Urban Forester 
prior to use in lawn areas,planting beds and/or pits.  

G. Topsoil installed on grade shall attempt to match existing soil texture, except for situations 
where clay subsoil exists. In the event that clay subsoil exists, use loam or silt loam topsoil. 
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2.4 PLANTING SOIL MIX/BACKFILL SOIL MIXTURE 

A. The planting soil mix/backfill soil mixture shall be composed of ¾ approved existing topsoil 
and ¼ approved organic matter (See Section 2.2 “Soil Amendments”) as described in the 
Arlington County DPR Standard planting details, unless otherwise indicated by the Project 
Officer as authorized by the Landscape Architect and Urban Forester. 

2.5 IMPORTED TOPSOIL 

A. Contractor shall add imported topsoil when required on the drawings, when quantity of existing 
topsoil is insufficient or when determined to be necessary due to soil testing results.   

B. Imported topsoil shall be natural, original surface soil infriable condition meeting the following 
criteria: 
1. The soil shall be a sandy loam consisting of at least 5 but not more than 20% clay, at least 

10 but not more than 80% sand  
2. Imported topsoil shall contain 5% or more organic matter 
3. Soluble salts (salinity) shall not exceed 500 ppm 
4. Soil pH between 5.5 to 6.5 
5. Soil fertility shall be “High” in natural nutrients based on the coordinated ratings in 

pounds per acre as established by the National Soil and Fertilizer Research Committee. 

C. The imported topsoil shall also contain less than 3 percent subsoil, hardpan material, stones and 
clods larger than 1/2 inch in diameter in any direction.  It shall also be free of sticks, tree or 
shrub roots, debris and other material undesirable for plant growth.  The area and the imported 
topsoil shall be free of undesirable plant such as, but not limited to, Bermuda grass, nut sedge, 
mugwort or noxious weeds as set forth in the Federal Seed Act. 

D. Imported topsoil which has been manufactured by blending materials which individually do not 
meet the requirements of this specification shall not be accepted even though the resulting blend 
meets the organic matter, mechanical analysis, pH and soluble salts requirements.  Agricultural 
limestone at not more than 5 pounds per cubic yard of topsoil any be used to adjust the pH 
provided it is well mixed in a manner which does not destroy the structure of the soil. 

2.6 BIORETENTION MEDIA 

A. Bioretention Media shall comply with Virginia DEQ Stormwater Design Specification No. 9:   
Bioretention, Version 2.0, January 1, 2013 and Arlington County’s Stormwater Management 
Ordinance Guidance Manual. The contractor may purchase Bioretention Media from a vendor 
who has been pre-approved by the Office of Sustainability and Environmental Management 
(OSEM). The list of vendors can be found on the Stormwater Management – Notices to 
Industry page of Arlington County’s website: https://building.arlingtonva.us/codes-
ordinances/stormwater-management/notices-to-industry/ (listed under Bioretention). 

2.7 MULCHES  

A. Straw Mulch for Seeded Areas: Provide air-dry, clean, mildew and seed-free, salt hay or 
threshed straw of wheat, rye, oats or barley. 
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B. Wood Chip Bark Mulch for Planted Areas: Wood Chip Bark Mulch shall be double-shredded 
hardwood bark mulch, uniform in size and free of stones, clods, non-organic debris or other 
foreign material and aged for at least 6 months from an approved source. Insufficiently or 
improperly aged mulch containing high bacterial counts or high levels of bark or other materials 
resistant to decomposition shall not be used.  Mulch shall not contain the trunk of trees. Mulch 
shall not be obtained from recycled waste yard. 

C. Compost Mulch:  Shall be in compliance with Section 2.2.C “Organic Matter/Compost” herein. 

2.8 SOIL STABILIZATION/EROSION CONTROL FABRIC 

A. Temporary Erosion Control Blankets: Biodegradable wood excelsior, straw, jute or coconut-
fiber sewn with biodegradable thread.  
1. ECS-2B Double New Straw Biodegradable Rolled Erosion Control Product, or an 

approved equal, shall be used in all planting beds and for natural areas unless otherwise 
specified on the approved plans. 
a. Shall meet Type 2.D specification requirements established by the Erosion Control 

Technology Council and the Federal Highway Administration’s FP-03 Section 
713.17 

2. Overlap sections 12” and secure with manufacturer’s recommended steel wire staples, 6 
inches long. 

3. Synthetic or plastic material or components are not permitted. 

B. Erosion Control Fiber Mesh: Biodegradable burlap or spun-coir mesh, a minimum of 0.92 lb/sq. 
yd with 50 to 65 percent open area. Include manufacturer’s recommended steel wire staples, 6 
inches. 

C. Permanent Erosion Control Mats: Cellular, non-biodegradable slope-stabilization mats designed 
to isolate and contain small areas of soil over steeply sloped grades, of 3-inch nominal mat 
thickness. Include manufacturer’s recommended anchorage system for slope conditions. 
1. Products: Subject to compliance with requirements and plan documents, the products 

below, or an approved equivalent, be used: 
a. Invisible Structures, Inc.; Slopetame 2 
b. Tenax Corporation – USA; Tenweb.  

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Unless otherwise identified on the approved plans, all identified areas within the project limits 
shall have approved topsoil spread on them and be prepared for seeding and sodding by 
bringing ground surfaces to grades shown on the drawings. Planting pits and bed areas 
identified on the approved plans shall be prepared in accordance with the applicable DPR 
Landscape Standard details. 
1. No seeding shall be done on frozen ground or when the temperature is 32F or lower. 

Refer to specification 329200, “Seeding and Sodding.”  Install erosion-control measures 
to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or 
airborne dust to adjacent properties, sidewalks and areas. 
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2. Rototilling shall not be performed within the critical root zone of trees to be preserved. 
3. The soil shall not be tilled or amended when the soil’s moisture capacity is above field 

capacity or when the soil is frozen. 
4. Contractor shall identify utilities, existing irrigation and underground utilities. All areas 

on either side of the utility marking shall be amended by hand. 
5. Contractor shall verify that no foreign or deleterious material or liquid has been deposited 

in soil within a planting area.  
6. Contractor shall proceed with installation only after both unsatisfactory conditions have 

been corrected and rough grading has been completed and approved by the Project 
Officer as authorized by the Landscape Architect and Urban Forester. 

7. Contractor shall protect structures, utilities, sidewalks, pavements and other facilities, 
trees, shrubs and plantings from damage caused by planting operations. 
a. Protect adjacent and adjoining areas from hydro-seeding and hydro-mulching 

overspray. 
b. Protect grade stakes set by others until directed to move them. 

8. Surfaces shall conform to finish grade and free of water retaining depressions. 
9. Soil shall be friable, free of clay and of uniformly firm texture.  

B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 inches.  Remove stones 
larger than 1/2 inch in any direction and sticks, roots, rubbish, and other extraneous matter 
including grass vegetation and turf, and legally dispose of them off of Arlington County 
property.  Do not mix into surface soil. 
1. Thoroughly blend planting soil mix off-site before spreading or spread topsoil, apply soil 

amendments and fertilizer on surface, and thoroughly blend planting soil mix. Delay 
mixing amendments with soil if planting shall not proceed within 2 days. 

2. Loosen surface soil to a depth of at least of 6 inches.  Apply soil amendments and 
fertilizers according to planting soil mix proportions and mix thoroughly into top 4 inches 
of soil.  Till soil to a homogeneous mixture of fine texture. 

3. Spread planting soil mix to a depth of 4 inches but not less than required to meet finish 
grades after light rolling and natural settlement.  Do not spread if planting soil or 
subgrade is frozen, muddy, or excessively wet. 

C. Soil Profile Rebuilding: remediate existing soils, where specified, using Soil Profile Rebuilding, 
in accordance with the Specification for Restoration of Graded and Compacted Soils that will be 
Vegetated (Full Version), Virginia Polytechnic University (available at 
https://www.urbanforestry.frec.vt.edu/SRES/). 

D. Natural Areas/Specialty Seeding:  Rototilling or loosening of existing soil shall be minimized to 
prevent germination of invasive plant species in the soil seed bank. Unless otherwise approved 
by the Project Officer, as authorized by the Landscape Architect and Urban Forester,  existing 
topsoil shall be applied uniformly to a depth of 5 to 8 inches and lightly compacted to achieve a 
minimum depth of 4 inches only where the following conditions apply:  
1. The slope is flatter than 2:1 
2. The texture of the exposed subsoil/parent material is not adequate to produce vegetative 

growth. 
3. The soil material is so shallow that the rooting zone is not deep enough to support plants 

or furnish continuing supplies of moisture and plant nutrients. 
4. The original soil to be vegetated contains material toxic to plant growth. 
5. The soil is so acidic that treatment with limestone is not feasible. 
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The final surface shall be ready to accept seed without any additional preparation and shall be 
free of depressions and irregularities. Do not spread if topsoil or subsoil is frozen, muddy or 
excessively wet. 

E. Tree Pits and Tree Planting Strips:   
1. The contractor shall excavate and prepare tree pits and/or the planting strips to the length, 

width and depth specified in the construction plans and corresponding DPR planting 
detail. 

2. Individual tree pits shall be photo documented using a rigid tape measure.  The 
photograph shall clearly show the depth of each tree pit.  Each photograph shall be 
identified by location using the file name.  

3. The contractor shall email the photographs to the Project Officer, who will circulate them 
to the Landscape Architect and Urban Forester. 

4. The contractor must obtain written approval from the Project Officer, as authorized by 
the Landscape Architect or Urban Forester before proceeding to fill the tree pits with 
approved planting soil mix/backfill soil mixture. 

5. The County reserves the right to request the contractor verify the depth of any tree pits at 
no additional project cost. 

F. Unchanged Subgrades:  If lawns are to be planted in areas unaltered or undisturbed by 
excavating, grading, or surface soil stripping operations, prepare surface soil as follows: 
1. Remove stones larger than 1/2 inch in any dimension and sticks, roots, trash, and other 

extraneous matter. Legally dispose of them off of Arlington County property. Do not mix 
into surface soil 

2. Loosen surface soil to a depth of at least 6 inches, apply soil amendments and fertilizers 
according to the planting soil mix proportion and mix thoroughly into the top 4 inches of 
soil. 

G. Finish Grading:  Grade landscape areas to a smooth, uniform surface plane with loose, 
uniformly fine texture.  Grade to within plus or minus 1/2 inch of finish elevation.  Adjust for 
the thickness of sod, where applicable.  Roll and rake, remove ridges, and fill depressions to 
meet finish grades.  Limit fine grading to areas that can be planted in the immediate future.  

H. The Contractor shall construct bioretentionin accordance with the approved plans.   

I. Contractor shall avoid unnecessary compaction of the soil during grading. 

J. Contractor shall ensure appropriate slopes of the swales, berms and final grades.  

K. Immediately following each day’s work, contractor shall clean all dirt, excess soil, debris and 
trash from the site. Contractor shall protect and store additional soils in stockpiles protected 
from saturation, erosion, weed growth and contamination with plastic sheeting or tarps. 

L. Amendments for seeding and sodding areas shall be applied after determining by soils test as 
follows: 
1. Lime as specified shall be spread uniformly over designated area.  Rate depends on soil 

tests.  Soil tests shall be made before lime application at 8 to 10 plugs per acre taken by 
the method prescribed the United States Department of Agriculture. 

2. Fertilizer shall be spread after the lime has been applied.  Rate shall be as recommended 
per the soil tests.   
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3. Fertilizer shall be spread with approved equipment and at an even rate over the area to be 
seeded or sodded. 

4. Work lime and fertilizer into top 4 inches of topsoil and grade to smooth surface ready 
for seeding. 

M. Restore areas if eroded or otherwise disturbed after finish grading and before planting. 

N. Prepared lawns and planting areas shall be inspected and approved by Project Officer as 
authorized by the Landscape Architect prior to seeding, sodding or planting. 

O. If the graded areas develop volunteer weed growth, the growth shall be eliminated at the 
expense of the Contractor. 

3.2 SOIL STABILIZATION/EROSION CONTROL FABRIC 

A. Prepare planting area as specified. 

B. Moisten prepared planting area before planting if surface is dry. Water thoroughly and allow 
surface to dry before planting. Do not create muddy soil. 

C. Install Soil Stabilization/Erosion Control Fabric from top of slope, overlapping joints by 12 
inches, working downward, and as recommended by material manufacturer for site conditions. 
Fasten as recommended by material manufacturer. 

D. Plant shrubs, trees and perennials through Soil Stabilization fabric by carefully separating fabric 
layers to allow space for planting. 

E. Remove non-biodegradable stabilization materials after plant establishment. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 The measurement of PLANTING SOIL MIX/BACKFILL MIXTURE to be paid for shall be per 
CUBIC YARD of planting mix in accordance with the plans, specifications and to the 
satisfaction of the Project Officer. 

4.2 The unit price for PLANTING SOIL MIX/BACKFILL MIXTURE shall include the cost of 
furnishing all labor, materials, equipment and incidental expenses, including but not limited to 
soil amendments, organic matter, and soil stabilization materials, necessary to complete the 
work, all in accordance with the plans, specifications and approval of the Project Officer.   

4.3 The measurement of IMPORTED TOPSOIL to be paid for shall be per CUBIC YARD of 
imported topsoil in accordance with the plans, specifications and to the satisfaction of the 
Project Officer. 

4.4 The unit price for IMPORTED TOPSOIL shall include the cost of furnishing all labor, 
materials, equipment and incidental expenses, necessary to complete the work, all in accordance 
with the plans, specifications and approval of the Project Officer. 

4.5 The measurement of BIORETENTION MEDIA to be paid for shall be per CUBIC YARD in 
accordance with the plans, specifications and to the satisfaction of the Project Officer. 

4.6 The unit price for BIORETENTIONMEDIA shall include the cost of furnishing all labor, 
materials, equipment and incidental expenses, including but not limited to soil amendments, 
organic matter, and soil stabilization materials, necessary to complete the work, all in 
accordance with the plans, specifications and approval of the Project Officer.   

4.7 The measurement of WOOD CHIP BARK MULCH to be paid for shall be per CUBIC YARD 
of Mulch in accordance with the plans, specifications and to the satisfaction of the Project 
Officer. 

4.8 The unit price for WOOD CHIP BARK MULCH shall include the cost of furnishing all labor, 
materials, equipment and incidental expenses necessary to complete the work, all in accordance 
with the plans, specifications and approval of the Project Officer. 

4.9 Unless otherwise specified on the project drawings, supplemental specifications or special 
conditions, excavation is considered incidental to the work and therefore no separate payments 
shall be made for excavation. 

END OF SECTION 329100 
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SECTION 329200 - SEEDING AND SODDING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The work includes, but is not limited to the provision of all material, services, labor, and 
equipment necessary to perform the following as required per the plans for the establishment of 
turf, meadow (grassland/wildflower) and other natural areas: 
1. Seeding 
2. Sodding 
3. Hydro-seeding 

B. Related Work Specified Elsewhere:  
1. Section 01500 – Erosion and Sediment Control and Pollution Prevention 
2. Section 02200 – Earthwork 
3. Section 329100 – Planting Preparation 
4. Section 311300 – Tree Protection and Root Pruning 
5. Section 329300 – Exterior Plants 

C. In addition to the specifications contained herein, Work shall be performed in accordance with 
the: 
1. Drawings and general provisions of the contract, including general and supplementary 

conditions. 
2. Arlington County Department of Parks & Recreation (DPR) Design Standards as shown 

on the plans and available online at: http://parks.arlingtonva.us/design-standards/. 

1.2 DEFINITIONS 

A. Finish Grade:  Elevation of finished surface of planting soil.  

B. Existing Topsoil:  Existing, native surface topsoil formed under natural conditions with the duff 
layer retained during excavation period and stockpiled.  

C. Imported Topsoil:  Soil obtained off-site that meets the specifications herein for topsoil and is 
suitable for use in planting soil/backfill soil mixture when existing soil quantities are insufficient. 
Refer to Section 329100 “Planting Preparation.” 

D. Planting Soil Mix/Backfill Soil Mixture:  Existing soil modified as specified to be suitable for 
planting. Refer to Section 329100 “Planting Preparation.” 

E. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface 
of a fill or backfill, before placing planting soil.  

F. Turfgrass: narrow-leaved grass species that form a uniform, long-lived ground cover that can 
tolerate traffic and low mowing heights 
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G. VCIA: Virginia Crop Improvement Association, The official Seed Certifying Agency in the 
Commonwealth of Virginia; a nonprofit organization of seed growers duly chartered under the 
laws of Virginia 

H. Landscape Architect: Refers to an Arlington County Landscape Architect or their designee. 

1.3 SUBMITTALS 

A. Samples of all materials shall be submitted to the Project Officer for approval as authorized by 
the Landscape Architect prior to delivery to site.  

B. Contractor shall submit qualifications per section 1.44 “Quality Assurance” to Project Officer for 
approval.  

C. Samples: 
1. Turfgrass Seed Mix:  Provide 1-pound sample and certification of grass seed including the 

botanical and common name, percentage by weight of each species and variety, and 
percentage of purity, germination, and weed seed. Include the year of production and the 
date of packaging.  

2. Sod: Sod grower's name, together with substantiating information as to field location from 
which sod is to be cut and species, percent purity and mixture of grass sod to be applied. 
Sod sample shall be submitted to and approved by Project Officer and authorized by the 
Landscape Architect before cutting.  Sod placed on the job shall conform to the approved 
sample or shall be removed and replaced at the Contractor's expense Samples or photos of 
sod mix may be requested. 

D. Special Seed Mixes: Contractor shall submit product data per Section 2.4 “Specialty Seed”.  

1.4 QUALITY ASSURANCE 

A. Contractor qualifications: 
1. Evidence of completion of at least three (3) projects of similar nature and scope to this 

project completed within the last five (5) years that have resulted in successful turf,meadow 
or other natural area establishment. 

2. Contractor shall be a member in good standing of either the National Association of 
Landscape Professionals or the American Nursery and Landscape Association. 

3. Experience: Three to Five years of relevant installation experience. .  

B. Contractor shall maintain an experienced full-time supervisor on Project site when work is in 
progress. 

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. All materials shall conform with this Section, unless otherwise approved in writing by the Project 
Officer as authorized by the Landscape Architect. 
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B. Specified materials to be applied in amounts and methods herein stipulated. 

C. Delivery tickets indicating date, weight, product data including all analyses for purity and other 
information as required herein, and vendor's name, to be submitted to Project Officer for approval. 

2.2 TURFGRASS SEED 

A. Turfgrass seed shall be fresh, clean, dry new crop seed complying with purity and germination 
requirements stipulated herein. All cultivars must be on the current “Virginia Turfgrass Variety 
Recommendations” or in the top 25 for transitional zone sites-overall of the latest National 
Turfgrass Evaluation Program (NTEP) as approved by Project Officer and as authorized by the 
Landscape Architect.   

B. Unless otherwise specified on the approved plans, the Turf-type Tall Fescue component shall be 
comprised of a minimum of two cultivars with each cultivar comprising neither less than 30 
percent nor more than 70 percent of the blend.  The use of K-31 Tall Fescue or Common Kentucky 
Bluegrass in the mix is prohibited.  The mix shall have 2.5 percent maximum inert matter, 0.5 
percent maximum crop seed, and 0.1 percent maximum weed seed and 0.0 percent noxious weed.  
The mix shall comply with the current Virginia Seed Law and Virginia Seed Regulations and 
approximate the following: 

Kind of Seed   % by Weight     % Purity    % Germination 

Turf-type Tall Fescue 80 97 85 

Bluegrass 10 97 80 

Perennial Ryegrass 10 97 90 

C. Substitution of seed type or percent only on approval of Project Officer as authorized by the 
Landscape Architect. Seed to be free of noxious weed seed. 

2.3 SOD 

A. Cultivated grass sod shall be certified and obtained from State Certified nurseries and have been 
grown on natural native mineral soils comparable to those afforded at the job site.  Sod containing 
netting is not acceptable. Sod grower’s information and sod information to be submitted for 
approval by Project Officer per section 1.3 “Submittals.” The Contractor shall request inspection 
of the sod prior to installation. Sod shall be inspected by the Landscape Architect as arranged by 
the Project Officer,  Failure to obtain advance approval or obtain required inspection shall 
constitute grounds for rejection of all sod delivered to the site.  Invoices for all sod to clearly state 
point of origin and have attached to them a facsimile of the Grower's Nursery Certificate issued 
by the U.S. Department of Agriculture or Certified Delivery Ticket per truckload.  All grass sod 
shall meet the following basic requirements. 
1. Sod shall be free of disease and soil borne insects.  
2. Sod shall be free of clover, broadleaf weeds and noxious weeds. Sod considered free of 

such weeds if less than 2 such plants are found per 100 square feet of area. 
3. Sod shall be of uniform color and density and contain: 
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Kind of Seed % by Weight 

Turf Type Tall Fescue 90 

Kentucky Bluegrass 10 

 
4. All cultivars must be on the current approved list of the Virginia Turfgrass Variety 

Recommendations from the Virginia Cooperative Extension and the sod shall be certified 
by the Virginia Sod Certification Program.  Provide appropriate certifications at the time 
of installation. 

5. Sod shall be free of netting. 
6. Sod shall have been mowed prior to stripping and shall have been maintained for a 

minimum of three months.  
7. Sod shall be relatively free of thatch.  Thatch build up that significantly detracts from the 

appearance of the sod may be sufficient cause for rejection.   
8. Sod shall be machine stripped at a uniform soil thickness of approximately ¾-inch. 

Measurement for thickness to exclude tip growth and thatch.  
9. Individual pieces of sod shall be cut to supplier's standard width and length.  Maximum 

allowable deviation from standard widths and lengths shall be 5%.  Broken pads, torn or 
uneven ends shall not be permitted. 

10. Root development shall be such that standard size pieces shall support their own weight 
and retain their size and shape when suspended vertically from a firm grasp on uppermost 
10% of the area. 

11. Under moderate moisture conditions, weight shall not exceed 7 pounds per square foot.  
Minimum weight shall not be less than 4 lbs. per square foot. 

2.4 SPECIALTY SEED (MEADOW AND OTHER NATURAL AREAS) 

A. Specialty seed shall be as specified in the approved plans. 
1. Seed carrier: Inert material, sharp clean sand mixed with seed at a ratio of not less than two 

parts seed carrier to one part seed. 

B. Contractor shall supply the germination test results and the percent purity of the seeds upon 
delivery to the site to the Project Officer. All seed shall be cleaned, processed, analyzed for purity, 
stored, and germination tested before being used. Every seed variety contains different 
germination rates and requirements. 

2.5 SOILS & SOIL AMENDMENTS 

A. Refer to Section 329100 Planting Preparation soils and soil amendment specifications.  

2.6 MULCHES 

A. Refer to Section 329100 Planting Preparation for mulch specifications.  
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2.7 SOIL STABILIZATION/EROSION CONTROL FABRIC 

A. Refer to Section 329100 Planting Preparation for specifications. 

PART 3 - EXECUTION 

3.1  PREPARATION 

A. Refer to Section 329100 Planting Preparation for specifications.  

3.2 SEEDING - TURFGRASS 

A. All areas within the project limits that are not shown for paving, sodding, specialty seeding or 
other special treatment shall be seeded with the specified turfgrass seed mix. 

B. Seeding shall take place between August 15th and October 15th or between March 15th and May 
15th.  Approval from Project Officer and authorization by the Landscape Architect shall be 
required before seeding is to begin. 

C. Apply planting soil mix to areas to be seeded with turfgrass in accordance with Section 329100 
Planting Preparation. 

D. No seeding shall be done during windy weather (winds over 5 mph) or when ground is wet or 
otherwise non-tillable. No seed shall be done on frozen ground or when the temperature is 32 or 
lower. 

E. Seed shall be uniformly distributed by hydro-seeding methods as specified: 
1. Slurry 

a. Seed as specified at a rate of 350 lbs./acre. 
b. Mulch: virgin wood fiber type applied at a rate of 1200 lbs./acre. 
c. Tackifier: Guar type or approved equal applied at a rate of 40 lbs./acre. 
d. Fertilizer: 19-19-19 granular applied at a rate of 500 lbs./acre. 
e. Lime: Flowable liquid lime at a rate of 5 gallons per acre.  
f. Dye: Slurry must be green with dye added if not included with the mulch. 
g. Application rate: 3000 gallons per acre.  Agitation must be maintained throughout 

mixing and application.   
h. Slurry shall be applied within 8 hours of the start of mixing. 

2. In lieu of hydro-seeding, seed may be drilled or an alternate method may be used.  If an 
alternate method is used, seeding shall have to be run in two directions.  The second 
direction being at right angles to the first direction.  Requests for using alternate methods 
shall be approved by the Project Officer prior to application of seed. 
a. Sow seed at the rate of 5 to 8 lb/1000 sq. ft. 
b. Rake seed lightly into top 1/8 inch of topsoil, roll lightly, and water with fine spray. 
c. Protect seeded areas with slopes not exceeding 6:1 by spreading straw mulch.  

Spread uniformly at a minimum rate of 2 tons/acre to form a continuous blanket 1-
1/2 inches in loose depth over seeded areas.  Spread by hand, blower, or other 
suitable equipment. 
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d. Areas indicated on plan or exceeding 6:1 slope shall be protected with soil 
stabilization/erosion control fabric per Section 329100 Planting Preparation, 
installed according to manufacturer’s written instruction, and/or as approved by the 
Project Officer. 

3.3 SODDING 

A. All sod shall be transplanted within 24 hours from the time it is harvested unless stacked at its 
destination in a manner satisfactory to the Project Officer. Do not lay down if dormant or if the 
ground is frozen or muddy.  

B. All sod in stacks shall be kept moist and protected from exposure to air and sun and from freezing. 
Any sod permitted to dry out may be rejected whenever, in judgment of Project Officer, its 
survival after placing is doubtful.  No payment shall be made for rejected sod.  In any event, no 
more than forty-eight hours shall lapse between cutting and planting of sod is permitted. 

C. Before placing or depositing sod upon any surfaces, all shaping and redressing of such surfaces 
as described in Section 329100 Planting Preparation shall be completed.  The bed area for sod 
shall be dug out so that when the sod is installed the adjacent soil shall be flush with the top of 
the sod root mat. Areas shall be watered lightly before the placing of sod; sod shall not be placed 
on dry surfaces.  Completed areas to be sodded shall be a smooth, uniform, well-tilled surface 
true to line and cross section.  Any raking required shall be done immediately prior to placement 
of the sod at no additional cost to Owner. 

D. No sod shall be placed at any time temperature is below 32 degrees Fahrenheit. No frozen sod 
shall be used and no sod shall be placed upon frozen, powder dry or excessively wet soil. 

E. Apply planting soil mix to areas to be sodded in accordance with Section 329100 “Planting 
Preparation” Sod shall be lifted from trucks or storage piles by hand and placed with closed joints 
and no overlapping.  All cracks, seams and voids shall be closed with small pieces of sod.  After 
laying sod shall be sprinkled thoroughly and then tamped.  "Tamping" consists of firmly closing 
seams between strips by use of hand tampers or approved rollers.  All sod shall be thoroughly 
rolled after closing all seams.  Correct any slipping of sod. 

F. Adequate water and watering equipment must be on hand before sodding begins and sod shall be 
kept moist until root system adheres to original seed bed and becomes established and accepted 
by Project Officer. 

G. Sod shall be laid with long edges parallel to contours, except in swales or ditches where it shall 
be placed perpendicular to the flow line.  Only sod placed in swales or ditches shall be staked 
using 2 stakes per roll of sod. Stakes shall be wood wedges ½” x 1” x 12”.  Successive strips to 
be neatly matched and all joints staggered. Sod shall be laid in all areas indicated on landscape 
plans. 

3.4 SPECIALTY SEEDING  

A. Prepare planting area per Section 329100 Planting Preparation or in accordance with the approved 
plan. 
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B. Process: 
1. Specialty seed mix shall be applied prior to installation of Erosion Control Fabric.  
2. Do not use wet seed or seed that is moldy or otherwise damaged. 
3. Do not seed against existing trees or vegetation to remain. 
4. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind 

velocity exceeds 5 mph. Evenly distribute seed by sowing equal quantities in two directions 
at right angles to each other. 

5. Brush or rake seed into top 1/8 inch of soil, roll lightly and water with fine spray. 
6. Protect seeded areas by applying compost mulch within 24 hours after completing seeding 

operations. Soak areas, scatter mulch uniformly to a thickness of 3/16 inch and roll surface 
smooth.  

7. Water newly planted areas and keep moist until established. 
8. Install erosion control fabric in accordance with Section 329100 Planting Preparation 
9. Plant shrubs, trees and perennials through erosion control fabric in accordance with 

Sections 329100 Planting Preparation and Section 329300 Exterior Plants. 
10. Specialty seed may also be applied in accordance with Section 3.2.E “Seeding - Turfgrass”, 

with the approval of the Project Officer and as authorized by the Landscape Architect. 

C. Remove non-degradable erosion-control measures after seeding establishment. 

3.5 PROTECTION 

A. Install post and rope barriers around seeded areas.  Tie cloth or ribbon to rope at 10’ intervals. 

B. Install “KEEP OFF LAWN” signs at appropriate locations. 

C. Remove non-biodegradable erosion control measures after plant establishment period. 

3.6 MAINTENANCE FOR SEEDED OR SODDED TURFGRASS 

A. Maintain surfaces and supply additional topsoil where necessary, including areas affected by 
erosion. 

B. Water to ensure uniform seed germination and to keep surface of soil damp: 
1. Each watering shall consist of 1 gallon per 3 sq. yd. of seed or sod 
2. Apply water slowly so that surface of soil shall not puddle and crust 

C. Cut lawn areas when grass reached height of 3”.  Maintain minimum height of 2”.  Do not cut 
more than 1/3 of blade at any one mowing. 

D. After first mowing of lawn, water grass sufficiently to moisten soil from 3” to 5” deep. 

E. Reseed damaged grass areas showing root growth failure, deterioration, bare or thin spots and 
erosion. 

3.7 MAINTENANCE FOR SPECIALTY SEEDING AREAS 

A. Repair eroded areas and reseed as needed to ensure site stabilization. 
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B. Water to ensure uniform seed germination and to keep surface of soil damp: 
1. Each watering shall consist of 1 gallon per 3 sq. yd. of seed or sod 
2. Apply water slowly so that surface of soil shall not puddle and crust 

C. Inspection and removal of invasive plant species shall be undertaken monthly during the growing 
season until final acceptance. Manual removal methods only shall be used, unless otherwise 
approved by the Project Officer, as authorized by the Landscape Architect. 

3.8 GUARANTEE 

A. The Contractor shall be responsible for maintaining all sodded and seeded areas in a healthy, 
vigorous condition in accordance with Section 3.6 “Maintenance for Seeded and Sodded 
Turfgrass” and Section 3.7 “Maintenance for Specialty Seeding Areas” as applicable at his/her 
own expense until all contracted work is completed, inspected and accepted by Project Officer as 
authorized by the Landscape Architect  

B. The Contractor shall, at his own expense, replace any seed or sod which has died or been damaged 
during the establishment period. 

C. Cost of seed and sod shall be withheld from final payment until final approval is given by Project 
Officer.  

3.9 ACCEPTANCE 

A. Seeded turfgrass areas shall be accepted when an even, healthy, close and uniform stand of turf, 
3” tall, free of weeds and surface irregularities, with coverage exceeding 90 percent over any 
10sq. ft. and bare spots not exceeding 4 by 4 inches is properly established.  Bare spots in excess 
of 4” shall be re-seeded at a rate per section 3.22 of this specification. 

B. Sodded areas shall be accepted provided all requirements, including maintenance, have been 
complied with and sod is well established in a healthy, vigorous growing condition.  Reestablish 
lawns that do not comply with requirements and continue maintenance until lawns are 
satisfactory. 

C. Specialty seeded areas shall be accepted when 1) post-installation coverage requirements have 
been met in accordance with the approved plan or 2) the site has achieved sufficient cover to be 
considered fully stabilized in the judgment of the Arlington County SWPPP Inspector. 

D. Upon completion, all debris and waste material resulting from seeding/sodding/mulching 
activities shall be removed from the project area and legally disposed of. Any damaged areas shall 
be restored to their original condition. 

E. Unless otherwise specified on the approved plans, upon acceptance by the Project Officer at Final 
Completion, Arlington County shall assume maintenance responsibilities. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 The measurement of TURFGRASS SEEDING to be paid for shall be per SQUARE YARD of 
seeded turfgrass in accordance with the approved plans and specifications. 

4.2 The unit price for TURFGRASS SEEDING shall include the cost of furnishing all labor, 
materials, equipment and incidental expenses necessary to complete the work, including but not 
limited to erosion control, topsoil, mulch, protection and maintenance, all in accordance with the 
approved plans and specifications.   

4.3 The measurement of SPECIALTY SEEDING to be paid for shall be per SQUARE YARD of 
reforestation seed mix in accordance with the approved plans and specifications. 

4.4 The unit price for SPECIALTY SEEDING shall include the cost of furnishing all labor, materials, 
equipment and incidental expenses necessary to complete the work, including but not limited to 
erosion control, topsoil, mulch, protection and maintenance, all in accordance with the approved 
plans and specifications.   

4.5 The measurement of SOD to be paid for shall be per SQUARE YARD of sod installed in 
accordance with the approved plans and specifications.  

4.6 The unit price for SOD shall include the cost of furnishing all labor, materials, equipment and 
incidental expenses necessary to complete the work, including but not limited to erosion control, 
protection and maintenance, all in accordance with the approved plans and specifications. 

4.7 Unless otherwise specified on the project drawings, supplemental specifications or special 
conditions, excavation is considered incidental to the work and therefore no separate payments 
shall be made for excavation. 

END OF SECTION 329200 
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SECTION 329300 - EXTERIOR PLANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes trees, shrubs, groundcover, bulbs, and perennial plants.  

B. Provide all labor, materials, tools and equipment as required to have plants, topsoil, amendments, 
and mulch applied on all areas called for on the approved plans. 

C. Related Work Specified Elsewhere: 
1. Section 01500  Erosion and Sediment Control and Pollution Prevention 
2. Section 02200  Earthwork 
3. Section 311300  Tree Protection and Root Pruning 
4. Section 329100  Planting Preparation 
5. Section 329200  Seeding and Sodding  

D. Applicable Standards and Specifications 
1. ANSI A300 Tree Care Operations: Standard Practices for Tree, Shrub, and Other Woody 

Plant Maintenances 
2. American Standard for Nursery Stock (ANSI Z60.1) by the American Nursery & 

Landscape Association 

E. In addition to the specifications contained herein, Work shall be performed in accordance with 
the: 
1. Drawings and general provisions of the contract, including general and supplementary 

conditions 
2. Arlington County Department of Parks & Recreation Design Standards as shown on the 

plans and available online at: http://parks.arlingtonva.us/design-standards/  

1.2 DEFINITIONS 

A. Finish Grade:  Elevation of finished surface of planting soil. 

B. Existing Topsoil:  Existing, native surface topsoil formed under natural conditions with the duff 
layer retained during excavation period and stockpiled.  

C. Imported Topsoil:  Soil obtained off-site that meets the specifications herein for topsoil and is 
suitable for use in planting soil/backfill soil mixture when existing soil quantities are insufficient. 
Refer to Section 329100 Planting Preparation. 

D. Planting Soil Mix/Backfill Soil Mixture:  Existing soil modified as specified to be suitable for 
planting. Refer to Section 329100 Planting Preparation. 

E. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface 
of a fill or backfill, before placing planting soil. 
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F. ISA: International Society of Arboriculture 

G. CBAY: Chesapeake Bay, typically referring to CBAY watershed. 

H. ANSI: American National Standards Institute 

I. Urban Forester/County Urban Forester: Refers to the Arlington County Urban Forester 

J. Landscape Architect: Refers to an Arlington County Landscape Architect or their designee.  

1.3  SUBMITTALS 

A. All submittals specified in Section 329100 Planting Preparation shall be provided to Project 
Officer for approval as authorized by the Landscape Architect and the Urban Forester. All 
approvals shall be in writing. 

B. Product Certificates: Contractor shall submit for each type of manufactured product, to be 
approved by the Project Officer and complying with the following: 

 
1. Manufacturer’s certified analysis for standard products 
2. Provide the provenance of the plant material.  Provenance is the geographical origin of the 

seed or cutting used in propagation and can have a direct effect on plant vigor and 
survivability. 

C. Refer to Section 329100 Planting Preparation for soil test requirements. 

D. Contractor shall submit State Nursery inspection certificates to the Project Officer. 

E. Contractor shall submit to Project Officer for verification the Landscape Industry Certified 
Technician and Landscape Industry Certified Officer certificates for those responsible for plant 
installation. 

F. Planting Schedule:  Contractor shall submit the planting schedule to the Project Officer for 
approval as authorized by the Landscape Architect and the Urban Forester The plant schedule 
shall indicate anticipated planting dates for exterior plants. Contractor shall be responsible for 
furnishing and installing all plant material shown on the drawings and plant list, as submitted with 
the contract. Contractor shall have investigated the sources of supply and satisfied himself/herself 
that he/she can supply all of the plants specified on the drawings in the size, variety, quantity and 
quality noted before submitting the bid. Failure to take this precaution shall not relieve the 
successful bidder from the responsibility of furnishing and installing all the plant material in strict 
accordance with the contract documents.  

G. Substitutions: 
1. The Contractor shall submit a written request for a substitute plant a minimum of thirty  

(30) calendar days prior to planting date if specific plants shall not be available in time for 
the scheduled planting. Contractor shall submit the request to the Project Officer for 
approval as authorized by the Landscape Architect and the Urban Forester. 

2. Contractor shall be responsible for documenting any plant suitability or availability 
problems. 
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3. If a substitute plant is offered to the County, it shall be of the same size, value and quality 
as the plant originally specified on the plan. Substitution shall be approved by the Project 
Officer as authorized by the Landscape Architect and the Urban Forester. If the County 
does not accept the substitute plant, the Contractor shall provide the type and size of plant 
material specified on the plans, or a substitute requested by the Project Officer as 
authorized by the Landscape Architect and the Urban Forester.  

H. Plant Establishment Period Instructions:  Contractor shall submit to the Project Officer 
recommended procedures for establishment of exterior plants during a calendar year.  Submit 
before the beginning of the required establishment period. 

1.4   QUALITY ASSURANCE 

A. Installer Qualifications:   
1. The Contractor shall identify to the Project Officer at least one full-time on-site supervisor 

who is the Contractor’s competent, qualified, and authorized person on the worksite and 
who is, by training or experience, familiar with the policies, regulations and standards 
applicable to the work being performed, and capable of sufficiently communicating with 
the Project Officer. 

2. Or Contractor shall designate a project crew leader who possesses one or more of the 
following certifications: 
a. Certified by the National Association of Landscape Professionals (NALP) as a 

“Landscape Industry Certified Technician” 
b. Certified by the NALP as a “Landscape Industry Certified Officer” 

3. Crew leader and supervisor may be the same individual. 

B. Installer Qualifications for Natural Restoration Projects (including but not limited to stream 
restoration, wetland or meadow establishment or reforestation projects): 
1. ISA Certified Arborist shall be on the worksite during forest planting or re-planting. 
2. Demonstrate three to five years of relevant installation experience through: 

a. Project portfolio detailing a minimum of three (3) successfully completed projects 
similar in size and scope in the CBAY watershed area over the past five years. 

3. The County shall, throughout the contract term, have the right of reasonable rejection and 
approval of staff or subcontractors assigned to the project by the Contractor. If the County 
reasonably rejects staff or subcontractors, the Contractor shall provide replacement staff or 
subcontractors satisfactory to the County in a timely manner and at no additional cost to 
the County. The day-to-day supervision and control of the Contractor’s employees, and 
any employees of any of its subcontractors, shall be solely the responsibility of the 
Contractor. 

C. Topsoil Analysis:  Comply with requirements in Section 329100 Planting Preparation. 

D. Provide quality, size, genus, species, and variety of exterior plants indicated, complying with 
applicable requirements in the most current version of ANSI Z60.1, "American Standard for 
Nursery Stock” (ANSI) published by the American Nursery and Landscape Association. Plants 
shall be nursery grown stock and conform to the requirements described therein. The Project 
Officer, as authorized by the Landscape Architect and Urban Forester, may reject any non-
conforming stock and has the option to field-select plant materials prior to purchasing. 
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E. Collected material may be used only when approved by Project Officer as authorized by the 
Landscape Architect, the Urban Forester and/or DPR PNR Natural Resource Manager. 

F. Nomenclature shall be in accordance with Hortus III, by L.H. Bailey. All trees and shrubs shall 
be labeled with a securely attached, waterproof tag bearing legible designation of botanical and 
common name. Perennials and groundcovers shall be clearly identified with a waterproof tag 
bearing legible designation of botanical and common name within the container. 

G. Pre-installation Conference:  Conduct conference five (5) business days prior to installation at the 
Project site with Project Officer, Landscape Architect and Urban Forester.  

H. Urban Forester Notification:  Notify the Project Officer and the Urban Forester at least 72 hours 
prior to commencement of tree planting operations. 

I. The Contractor shall provide a minimum of 72 hours notice to the Project Officer prior to 
installing the plant material (this is not the same as inspection notification). 

J. Inspections: 
1. Urban Forester may perform periodic inspections to check on tree plantings. 
2. Contractor shall arrange a meeting on site with the Project Officer, Landscape Architect 

and the Urban Forester to perform final inspection of plantings. Refer to Section 3.5 Final 
Inspection.  

1.5 WORKMANSHIP  

A. Any tree pruning shall conform to the most current version of ANSI A-300 Standard Practices 
for Trees, Shrubs, and Other Woody Plant Maintenance. Do not prune trees and shrubs before 
delivery. 

PART 2 - PRODUCTS 

2.1 EXTERIOR PLANTS 

A. Contractor shall select plants only from nurseries that have been inspected by state or federal 
agencies and shall have been grown in USDA Plant Hardiness Zones 4, 5, 6, or 7, and in one of 
the following states: Maryland, Virginia, Delaware, New Jersey, North Carolina or Pennsylvania. 

B. Tree and Shrub Material:  Furnish nursery-grown trees and shrubs complying with ANSI Z60.1, 
with healthy root systems developed by transplanting or root pruning.  Provide well-shaped, fully 
branched, healthy, vigorous stock free of disease, insects, eggs, larvae, and defects such as knots, 
sunscald, injuries, abrasions, and disfigurement. 
1. Provide Balled and Burlapped, bare root or container-grown trees and shrubs, as indicated 

on the Drawings. 
2. Balled and Burlapped plants shall be dug with firm root balls of earth and free of noxious 

weeds. There shall be no extra soil on top of the root ball or around the trunk. Balled and 
Burlapped trees shall be securely held in place by untreated burlap and stout rope. Nylon 
rope is NOT acceptable. Loose, broken or manufactured balls are unacceptable. 

3. Ball sizes shall be in accordance with current ANSI standards. 
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4. In size-grading B&B single stem trees, caliper shall take precedence over height. For 
multiple-trunk trees, height measurement shall take precedence over caliper. 

5. Trees over 1” in caliper shall have a strong central leader (free and clear of branches or 
splits in the trunk) from the top of the root ball to a height of at least 6’-6”. Only minimal 
bends in the trunk shall be acceptable. Co-dominant stems and V-crotches shall be cause 
for rejection. 

6. The root system of container-grown plants shall be well developed and well distributed 
throughout the container. 

7. All container-grown trees and shrubs that have circling and matted roots shall be rejected. 
8. Perennials:  Provide healthy, container grown plants with well-developed, fibrous root 

systems from a commercial nursery, of species, variety and size shown in the drawings. 
All container-grown plants shall be healthy, vigorous, well rooted and established in the 
container in which they are growing. A container-grown plant shall have a well-established 
root system reaching the sides of the container to maintain a firm root ball and shall not 
have excessive root growth outside the container. 

C. Bulbs: Provide top size bulbs as indicated on plan in accordance with most current version of 
ANSI Z60.1 specification.  

D. Field grown trees and shrubs shall be grown in soils of the Piedmont region, or west of that region 
in the above approved states and zones. 

E. All plant materials shall be labeled by grower to identify genus, species, and cultivar, if 
applicable, in accordance with Section 1.4 Quality Assurance above. 

F. Bare root plant materials: Bare root plants shall be dug with adequate fibrous roots.  Do not root 
prune. Roots shall be protected during handling and planting to guard against drying out and 
damage.  

G. Deep plug plant materials: Deep plug plants shall not be dormant at the time of planting and shall 
display a healthy, vigorous root system and viable top growth, unless otherwise approved by the 
Project Officer, as authorized by the Landscape Architect and the Urban Forester. Deep plug 
plants shall have a minimum root volume of 10 in3 and a minimum rooting depth of four (4) 
inches. 

H. Plant Materials for ecologically sensitive areas: Plant materials identified on planting plan as 
being located within an Arlington County Natural Resource Conservation Area (NCRA) shall be 
native species of local provenance.   

I. Plant stock shall originate from a location within 150 miles of Arlington County.  

2.2 OTHER MATERIALS  

A. Refer to Section 329200 Seeding and Sodding for specifications for seeding, specialty seeding, 
sodding, and soil stabilization/erosion control fabric. 

B. Refer to Section 329100 Planting Preparation for specifications for soils, mulch, soil amendments 
and other items related to planting preparation.  
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PART 3 - EXECUTION 

3.1 EXTERIOR PLANTING 

A. Contractor shall install plant materials in accordance with the current Arlington County Standard 
Planting Details as published on the Arlington County website and as specified below. 

B. Refer to Section 329100 Planting Preparation for specifications on soil amendments. 

C. Bed Establishment: 
1. Planting beds shall be established in accordance with Specification 329100 Planting 

Preparation.  
2. Lawns, trees and shrubs shall be installed between 10/01 through 06/01. If a project 

completion is outside of this planting period, contact the Arlington County Urban Forester 
to obtain a deferral or approval for planting out of season. 

D. Landscape Plantings (Trees, Shrubs, Ground Covers and Perennials) 
1. Contractor shall install plantings in accordance with Arlington County DPR standard 

details available at https://parks.arlingtonva.us/design-standards/. Refer to plans for 
appropriate planting details.   

2. Handling: Prepare pit and/or planting bed per Section 329100 Planting Preparation. Place 
plant in pit by carrying by the root ball (not by branches or trunk) and plant per ANSI 
Standards.  Make sure the plant remains plumb during the backfilling procedure. 

E. Tree and Shrub Pruning:  Contractor shall conform to the most current version of ANSI A-300 
Tree Pruning Standards. Do not cut tree leaders; remove only injured or dead branches from trees 
and shrubs, or those that pose a hazard to pedestrians.  Make all cuts back to a lateral branch or 
bud. Cuts should be perpendicular above branch collar. Final pruning shall be done after the tree 
is in place. Do not prune into old wood on evergreens. 

F. Plant Protection: Contractor shall protect exterior plants from damage due to landscape 
operations, operations by other contractors and trades, and others. Maintain protection during 
installation and maintenance periods.  Treat, repair, or replace damaged exterior planting. Injured 
roots shall be pruned per most current ANSI 300 specifications.    
1. Protect shrubs, groundcovers and perennials from hot sun and wind; remove protection if 

plants show evidence of recovery from transplanting shock. 
2. Contractor shall remove all tags, labels, strings and wire from the plants, unless otherwise 

directed. 
3. Contractor shall remove surplus soil and waste material, including excess subsoil, 

unsuitable soil, trash, and debris, and legally dispose of them off Arlington County 
property. 

4. Refer to Section 3.4 Water Requirements. 

3.2 STAKING & GUYING TREES  

A. Contractor shall stake and guy trees only if required by Urban Forester.  

B. If staking and guying is required, the Contractor shall provide and install stakes and guying in 
accordance with DPR standard staking details for deciduous and evergreen trees. 
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3.3 WORKMANSHIP  

A. Protect bark, branches, and root systems from sunscald, drying, sweating, whipping, and other 
handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to destroy 
their natural shape.  Provide protective covering of exterior plants during delivery.  Do not drop 
exterior plants during delivery. Plants shall not be bound with wire or rope at any time so as to 
damage the bark or break branches. Plants shall be handled from the bottom of the root ball only. 

B. All plants in transit shall be tarped or covered and shall be kept from drying out. Desiccation 
damage shall be cause for rejection. Plants damaged in handling or transportation may be rejected 
by the Project Officer as authorized by the Landscape Architect and the Urban Forester. Any tree 
or shrub found to have wounds over 12.5% of the circumference of any limb or trunk, or over 1 
inch in any direction, whichever is smaller, shall be rejected.  

C. Deliver exterior plants after preparations for planting have been completed and install 
immediately.  If planting is delayed more than six hours after delivery, set exterior plants trees in 
shade, protect from weather and mechanical damage, and keep roots moist.  Plants shall not 
remain unplanted for longer than a three-day period after delivery. Any plants not installed during 
this time period shall be rejected, unless Project Officer and contractor provide otherwise by 
written agreement. All plants kept on site for any period of time shall be secured, watered and 
cared for using ANSI A300 standards. 

D. Plants shall be installed immediately following excavation of the hole. No holes shall remain open 
overnight. The Contractor shall cover and barricade any open holes to effectively prevent any 
danger of injury to pedestrians. 

E. During delivery and installation, the landscape contractor shall perform in a professional manner, 
coordinating his/her activities so as not to interfere with the work of other trades, and leaving 
his/her work area(s) clean of litter and debris at the close of each workday. 

F. During planting, all areas shall be kept neat and clean, and precautions shall be taken to avoid 
damage to existing plants, trees, turf and structures. Where existing trees are to be preserved, 
additional precautions shall be taken to avoid unnecessary accumulation of excavated materials, 
soil compaction, or root damage. The Contractor shall cover sidewalks or pavers with plywood, 
and cover turf with plywood, burlap or tarp during excavation. 

G. Any damaged areas caused by the Contractor shall be restored to their original condition at no 
cost to the County.  All debris and waste material, including small stones and clumps of clay or 
dirt exceeding 1” by 1” in any direction, resulting from planting operations shall be removed from 
the project, legally disposed, and the area cleaned up by the Contractor. 

H. Plants with soil covering the root flare, if not removed by Contractor, shall be rejected by Project 
Officer as authorized by the Landscape Architect and the Urban Forester. 

I. Contractor shall take full responsibility for any cost incurred due to damage of utilities by their 
operations. 

J. The Contractor shall not be held responsible for uncommon concealed conditions such as 
concrete/asphalt/stone spoils encountered in excavation work which are not apparent at the time 
of bidding. Rocks, tree roots and hard clay are common elements of “urban” soils and shall 
frequently be encountered in the execution of the contract. 
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K. No plants shall be planted in locations where drainage may, in the opinion of the Contractor, be 
unacceptable. Such situations shall be brought to the attention of the Project Officer before work 
continues and, if approved by the Project Officer as authorized by the Landscape Architect and 
Urban Forester, the plants shall be relocated or the contract shall be modified to allow for drainage 
correction at a negotiated cost.  Any such modification shall be in writing and signed by both 
parties. 

L. The Contractor shall layout plants according to the project landscape plan. The Project Officer 
shall approve the layout as authorized by the Landscape Architect and Urban Forester prior to 
plant installation. Plants installed without layout approval from the Project Officer as authorized 
by Landscape Architect and Urban Forester are subject to removal and replanting by the 
Contractor at no additional cost to Arlington County.  

3.4 WATER REQUIREMENTS 

A. Initial Waterings: The Contractor shall supply water for all plantings and shall water all plants at 
time of installation and 48 hours after installation, even if it is raining. Contractor shall then water 
plantings at least twice per week at amounts specified below until Final Acceptance of work 
unless specified otherwise in the contract documents. 

B. Each watering shall consist of: 
1. 20 gallons of water per individual tree, and 
2. 4 gallons of water per individual shrub or plant of 5 gal size, and 
3. 2 gallons per individual plant of 3 gallon size, and  
4. 2 gallons of water per square yard of perennial bed of smaller sized plants 
5. 1 gallon of water per 2 square yards of seed or sod 

3.5 FINAL INSPECTION 

A. Contractor shall schedule the final inspection with the Project Officer as authorized by the 
Landscape Architect and the Urban Forester.  
1. Contractor shall provide Project Officer with a minimum of 72 hours notification. to 

arrange final inspection meeting with the Landscape Architect and Urban Forester.  
2. Contractor shall conduct the final inspection of the landscape materials no less than three 

months after the installation of the plants or substantial completion of construction work, 
whichever comes last, and in the presence of the Project Officer, the Landscape Architect 
and Urban Forester. 

3. The landscaping inspection shall review all landscape work under the contract. 
4. All plants shall be alive and in good health at the time of final inspection. 
5. Any plant material that is 25% dead or more shall be considered dead and shall be replaced 

at no charge to the County. A tree shall be considered dead when the main leader has died 
back, or 25% of the crown is dead. 

6. It shall be the Contractor’s responsibility to provide in writing the results of the final 
inspection. The Project Officer shall provide agreement with the written results prior to 
acceptance. 

7. The Contractor shall make replacements during the next planting period unless the County 
specifies an earlier date. 
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8. Contractor is responsible for maintenance and watering of replacement material per Section 
3.4 after planting and until the replacement plantings are finally accepted by Project 
Officer. 

9. A replacement plant shall be of the same size as the original plant with no additional soil 
additives to be used. 

10. The Contractor shall not be responsible for plants that have been damaged by vandalism, 
fire, removal or other activities beyond the control of the Contractor. 

3.6 MAINTENANCE 

A. Trees, Shrubs, Perennials, Bulbs & Groundcovers:  Contractor shall maintain plantings at his/her 
own expense until final acceptance of the plantings per Section 3.5. 

B. Maintenance shall include pruning, mulching, cultivating, watering, weeding, tightening and 
repairing stakes and guy supports, and resetting to proper grades or vertical position, as required 
to establish healthy, viable plantings.  For natural areas, maintenance shall be limited to pruning, 
watering, resetting to proper grades or vertical position, and invasive plant control. 

C. Pruning: Remove all sucker growth, dead or broken branches at initial planting and as needed 
during the warranty period. Pruning shall conform to ANSI-300 Tree Pruning Standards.  

D. Fertilizing: No plants shall be fertilized without prior approval of Project Officer for approval as 
authorized by the Landscape Architect and the Urban Forester.  

E. Mulching: Contractor shall re-mulch areas to a depth of two to three inches prior to final 
acceptance if the time between planting and final acceptance extends beyond six months. Mulch 
shall be of the same quality as mulch provided at the time of planting. Keep mulch six inches 
away from trunks of trees and shrubs.  

F. Weeding: Contractor shall perform weeding until final acceptance to keep the planting area as 
free of weeds as possible. A minimum of one weeding per month from April through October is 
required if time between planting and final acceptance extends through any months of the growing 
season.  

G. Stakes and Guy Supports: If installed, Contractor shall monitor and adjust all stakes and guy 
supports until final acceptance.  

H. Invasive Plant Control:  Contractor shall inspect the planting area monthly for invasive plants and 
control plants using manual methods as needed to maintain healthy and viable plantings. Use of 
chemical control methods may occur with the approval of the Project Officer for approval as 
authorized by the Landscape Architect and the Urban Forester. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 The measurement of PLANT to be paid for under this item shall be the number of EACH type of 
furnished and installed plant in accordance with the approved plans and specifications. 

4.2 The unit price for each PLANT shall include the cost of all labor, materials, and other expenses 
necessary to complete the work, including but not limited to required waterings (at time of 
planting and second watering for each plant 48 hours after installation), and maintenance and 
watering necessary to keep plants healthy until final acceptance as described herein, in accordance 
with the approved plans and specifications. 

4.3 When explicitly specified in plans, the measurement of STAKING AND GUYING to be paid for 
under this item shall be the number of EACH to furnished and installed at individual trees in 
accordance with the approved plans and specifications. 

4.4 The unit price for STAKING AND GUYING shall include the cost of all labor, materials, and 
other expenses necessary to complete the work in accordance with the approved plans and 
specifications. 

4.5 Unless otherwise specified on the project drawings, supplemental specifications or special 
conditions, excavation is considered incidental to the work and therefore no separate payments 
shall be made for excavation. 

END OF SECTION 329300 
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GENERAL NOTES:
DESIGN

THE STRUCTURE IS DESIGNED IN ACCORDANCE WITH THE VIRGINIA UNIFORM STATEWIDE BUILDING
CODE, 2018 EDITION; INTERNATIONAL BUILDING CODE, 2018 EDITION.

GENERAL CONSTRUCTION NOTES

1. ALL CONSTRUCTION WORK FOR THIS PROJECT SHALL CONFORM TO THE ARLINGTON COUNTY
DEPARTMENT OF ENVIRONMENTAL SERVICES, CONSTRUCTION STANDARDS AND SPECIFICATIONS, AND
WHERE APPLICABLE THE VIRGINIA DEPARTMENT OF TRANSPORTATION (VDOT) ROAD AND BRIDGE
SPECIFICATIONS, AND ROAD AND BRIDGE STANDARDS.  THE LATEST EDITIONS OF EACH RELEVANT
MANUAL SHALL BE USED.

2. ALL CONSTRUCTION AND WORK ACTIVITIES SHALL COMPLY WITH THE VIRGINIA WORK AREA
PROTECTION MANUAL AND ALL OTHER RELEVANT WORK SAFETY REQUIREMENTS, LATEST EDITIONS.

3. THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE PROJECT OFFICER OF ANY DISCREPANCIES
BETWEEN ACTUAL FIELD CONDITIONS AND THE APPROVED PLANS.

4. THE CONTRACTOR SHALL CONTACT "MISS UTILITY" AT 811 FOR MARKING THE LOCATIONS OF EXISTING
UNDERGROUND UTILITIES (i.e. WATER, SEWER, GAS, TELEPHONE, ELECTRIC, AND CABLE TV) AT LEAST
72 HOURS PRIOR TO ANY EXCAVATION OR CONSTRUCTION. THE CONTRACTOR IS REQUIRED TO
IDENTIFY AND PROTECT ALL OTHER UTILITY LINES FOUND IN THE WORK SITE AREA BELONGING TO
OTHER OWNERS THAT ARE NOT MEMBERS OF "MISS UTILITY". PRIVATE WATER, SEWER AND GAS
LATERALS WILL NOT BE MARKED BY MISS UTILITY OR THE COUNTY.  THE CONTRACTOR SHALL LOCATE
AND PROTECT THESE SERVICES DURING CONSTRUCTION.

5. THE CONTRACTOR SHALL BE RESPONSIBLE FOR LAYING OUT THE WORK AND SHALL RETAIN A
PROFESSIONAL LAND SURVEYOR LICENSED IN THE  COMMONWEALTH OF VIRGINIA TO PROVIDE ALL
NECESSARY CONSTRUCTION LAYOUTS AND ESTABLISH ALL CONTROL LINES, GRADES, AND ELEVATION
DURING CONSTRUCTION. THE CONTRACTOR SHALL SUBMIT A COPY OF ALL CUT SHEETS FOR REVIEW,
PER THE SPECIFICATIONS.  THE COST OF ALL NECESSARY SURVEYING SERVICES SHALL BE CONSIDERED
INCIDENTAL TO THE WORK AND, UNLESS OTHERWISE SPECIFIED, THE COST SHALL BE INCORPORATED
INTO THE COSTS FOR RELEVANT ITEMS.

6. THE LOCATION OF ALL EXISTING UTILITIES SHOWN ON THESE PLANS ARE FROM BEST AVAILABLE
RECORDS AND SHALL BE CONSIDERED TO BE APPROXIMATE.  WHEN CONSTRUCTION ACTIVITY REACHES
IN PROXIMITY TO EXISTING UTILITIES, THE TRENCH(ES) SHALL BE OPENED A SUFFICIENT DISTANCE
AHEAD OF THE WORK OR TEST PITS SHALL BE MADE TO VERIFY THE EXACT LOCATION AND INVERTS OF
THE UTILITY TO ALLOW FOR POSSIBLE CHANGES IN THE LINE OR GRADE AS DIRECTED BY OFFICER.  THE
CONTRACTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE TO THE EXISTING UTILITIES AND THE RELATED
STRUCTURES. ALL EXISTING UTILITY SYSTEMS SHALL BE PROTECTED TO PREVENT DAMAGE DURING THE
CONTRACTOR'S OPERATIONS. ANY SYSTEM DAMAGED SHALL BE PROMPTLY REPAIRED AT NO COST TO
THE OWNER.

7. EXISTING MANHOLE FRAMES, COVERS, VALVE BOXES, AND OTHER APPURTENANCES SHALL BE ADJUSTED
TO THE FINAL GRADE OR REPLACED, AS NECESSARY.  UNLESS OTHERWISE SPECIFIED, THE COST FOR
THIS SHALL BE CONSIDERED INCIDENTAL TO THE WORK, AND SHALL BE INCORPORATED INTO THE
COSTS FOR RELEVANT ITEMS.

8. THE CONTRACTOR SHALL PROVIDE ADA COMPLIANT ACCESS THROUGH OR AROUND THE SITE AT ALL
TIMES AND SHALL ENSURE THE SAFETY OF ALL THOSE PASSING THROUGH OR ADJACENT TO THE SITE.

9. ALL SIDEWALK AND CURB AND GUTTER DEMOLITION SHALL BEGIN AND END AT THE CONSTRUCTION
JOINT NEAREST TO THE DEPICTED DEMOLITION EXTENTS WITH A NEAT SAWCUT LINE TO FULL DEPTH
OF PAVEMENT SECTION.

STORMWATER AND ENVIRONMENTAL PROTECTION

10. THE CONTRACTOR SHALL CONFINE ALL ACTIVITIES AT THE SITE ASSOCIATED WITH CONSTRUCTION
ACTIVITIES, TO INCLUDE STORAGE OF EQUIPMENT AND OR MATERIALS, ACCESS TO THE WORK,
FORMWORK, ETC. TO WITHIN THE DESIGNATED LIMITS OF DISTURBANCE (LOD).

TREE PROTECTION

11. TREES SHALL BE PROTECTED PER THE REQUIREMENTS OF ARLINGTON PARKS & RECREATION STANDARD.

TRAFFIC CONTROL

12. CONTRACTOR SHALL NOTIFY THE PROJECT OFFICER AT LEAST 3 WORKING DAYS PRIOR TO DISTURBING
ANY EXISTING, OR INSTALLING ANY NEW, TRAFFIC SIGNS, SIGNALS, OR OTHER TRAFFIC CONTROL
DEVICES.

13. THE CONTRACTOR SHALL PREMARK THE LAYOUT OF ANY PERMANENT TRAFFIC CONTROL STRIPING,
INDICATING THE PROPOSED LOCATION AND TYPE OF MARKING TO BE INSTALLED.  THE PREMARKING
MAY CONSIST OF TYPE D TAPE, CHALK, OR LUMBER CRAYONS. THE CONTRACTOR SHALL ALLOW 3
WORKING DAYS FOR THE INSPECTION AND APPROVAL OF THE PREMARKINGS PRIOR TO PLACING THE
PERMANENT MARKINGS.

14. THE CONTRACTOR SHALL SUBMIT ANY REQUESTS FOR TEMPORARY “NO PARKING” RESTRICTIONS TO
THE PROJECT OFFICER AT LEAST 3 WORKING DAYS PRIOR TO THE DESIRED ONSET OF RESTRICTIONS.
PRIOR TO A REQUEST FOR THE REMOVAL OF ACCESS TO ANY ADA PARKING SPACE THE CONTRACTOR
MUST HAVE MADE PROVISION FOR ALTERNATIVE ADA PARKING AS INDICATED ON THE APPROVED PLAN
OR AS DIRECTED BY THE PROJECT OFFICER.

15. WHEN THE APPROVED PLAN CALLS FOR THE REMOVAL OF ANY PARKING METER THE CONTRACTOR MUST
MAKE A REQUEST TO THE PROJECT OFFICER AT LEAST ONE WEEK IN ADVANCE OF THE DESIRED
REMOVAL.  THE PROJECT OFFICER WILL THEN COORDINATE THE PARKING METER REMOVAL WITH
TRAFFIC ENGINEERING AND OPERATIONS.

16. THE CONTRACTOR SHALL PRESERVE ALL BUS STOPS, INCLUDING MAINTAINING ADEQUATE
ACCESSIBILITY THROUGH AND ADJACENT TO THE CONSTRUCTION FOR BUSES AND THEIR PASSENGERS.
THE CONTRACTOR SHALL NOT CLOSE, RELOCATE, OR OTHERWISE MODIFY A BUS STOP WITHOUT PRIOR
REQUEST OF THE PROJECT OFFICER.  ANY RELOCATION OR CLOSURE OF A BUS STOP SHALL REQUIRE AT
LEAST FOUR WEEKS ADVANCE NOTICE FOR COORDINATION WITH THE COUNTY'S BUS STOP
COORDINATOR - 703-228-3049.

17. WHEN CONDITIONS WARRANT DUE TO TRAFFIC VOLUMES, PATTERNS, OR SPECIAL EVENTS, THE COUNTY
MAY SUSPEND OR OTHERWISE DIRECT THE CONTRACTOR'S ACTIVITIES TO PROTECT THE PUBLIC AND
OR THE COUNTY'S TRANSPORTATION NETWORK.

WATER DISTRIBUTION, STORM AND SANITARY SEWER SYSTEMS

18. UNLESS OTHERWISE DIRECTED, CONTRACTORS ARE EXPRESSLY PROHIBITED FROM OPERATING ANY
WATER VALVES OR APPURTENANCES.  CONTRACTORS SHALL SUBMIT ALL REQUESTS FOR VALVE
OPERATIONS TO THE PROJECT OFFICER AT LEAST 1 WEEK IN ADVANCE OF THE REQUIRED OPERATION.

19. IN THE EVENT OF A WATER OR SEWER EMERGENCY, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE
COUNTY'S WATER CONTROL CENTER AT 703-228-6555 AND THE PROJECT OFFICER.

20. THE CONTRACTOR SHALL COORDINATE ALL UTILITY SHUTOFFS, DISCONNECTS, AND/OR ABANDONMENT
WITH UTILITY OWNER AND PROJECT OFFICER AT LEAST 1 WEEK IN ADVANCE OF THE REQUIRED
INTERRUPTION.

FIRE DEPARTMENT NOTES:

21. ALL EXISTING FIRE HYDRANTS AND FIRE DEPARTMENT CONNECTIONS SHALL BE MAINTAINED
UNOBSTRUCTED AND ACCESSIBLE AT ALL TIMES IN ACCORDANCE WITH SECTIONS 508.5.4 AND 508.5.5
OF THE ARLINGTON COUNTY FIRE PREVENTION CODE.

22. ACCESS TO BUILDINGS FOR FIREFIGHTING SHALL BE MAINTAINED AT ALL TIMES. EXISTING FIRE
APPARATUS ACCESS ROADS (FIRE LANES) SHALL BE KEPT CLEAR OF OBSTRUCTIONS IN ACCORDANCE
WITH SECTION 503.4 OF THE ARLINGTON COUNTY FIRE PREVENTION CODE. ACCESS TO CONSTRUCTION
SITES SHALL BE PROVIDED AND MAINTAINED IN ACCORDANCE WITH SECTION 1410 OF THE ARLINGTON
COUNTY FIRE PREVENTION CODE.

23. IN THE EVENT THAT EXISTING FIRE DEPARTMENT CONNECTIONS OR FIRE APPARATUS ACCESS ROADS
(FIRE LANES) MUST BE OBSTRUCTED TO FACILITATE CONSTRUCTION ACTIVITIES, CONTACT THE
ARLINGTON COUNTY FIRE DEPARTMENT FIRE PREVENTION OFFICE AT 703-228-4644 TO COORDINATE
REVIEW AND APPROVAL OF TEMPORARY FIRE DEPARTMENT CONNECTIONS AND/OR FIRE APPARATUS
ACCESS ROADS PRIOR TO CREATING THE OBSTRUCTION.

SWM#
SWM# 21-0218

CONSTRUCTION DRAWINGS FOR:

COLUMBIA PIKE RETAINING WALL
COLUMBIA PIKE ON NORTH WEST CORNER OF
S. FREDERICK STREET
PROJECT NUMBER: D07S

0

GRAPHIC SCALE

600 1200

SHEET LIST
SHEET NUMBER SHEET TITLE

000.1 COVER
000.2 LEGEND
001 RETAINING WALL PLAN
002 RETAINING WALL PROFILE
003 RETAINING WALL CROSS SECTIONS

004 EROSION AND SEDIMENT CONTROL NOTES
AND DETAILS

005 EROSION AND SEDIMENT CONTROL PLAN

005.1 STORMWATER POLLUTION PREVENTION
PLAN

006 MAINTENANCE OF TRAFFIC PLAN
007 RETAINING WALL SECTIONS AND DETAILS
008 TYPICAL SECTIONS
009 HR-1 TYPE II PEDESTRIAN RAILING
010 TREE IDENTIFICATION PLAN
011 TREE IDENTIFICATION TABLE

CONSULTANT
VOLKERT INC
6225 BRANDON AVENUE, SUITE 540 
SPRINGFIELD, VA 22150
PHONE: 703.642.8100  FAX: 703.642.8106
WWW.VOLKERT.COM

SITE

BCG
AH
AH

CO
VE

R

CO
LU

M
BI

A 
PI

KE
 O

N 
NO

RT
H 

W
ES

T 
CO

RN
ER

 O
F

S 
FR

ED
ER

IC
K 

ST
RE

ET

CO
LU

M
BI

A 
PI

KE
 R

ET
AI

NI
NG

 W
AL

L

COLUMBIA PIKE RETAINING WALL D07S

D0
7S

000.1

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

Lic. No. 037140

BRIAN C. GRAHAM

07-30-2021

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



SCALE:

SEAL

FACILITIES & ENGINEERING DIVISION
ENGINEERING BUREAU

2100 CLARENDON BOULEVARD, SUITE 813
ARLINGTON, VA  22201
PHONE: 703.228.3629

FAX: 703.228.3606

DEPARTMENT OF
ENVIRONMENTAL SERVICES

COPYRIGHT © 2020 ARLINGTON COUNTY
VIRGINIA - ALL RIGHTS RESERVED

REVISIONS DATE

PLOTTED:

RE
VI

SE
D 

ON
 0

1/
24

/2
02

0

DESIGNED:
DRAWN:
CHECKED:

SEPTEMBER 28 2021

FI
LE

NA
M

E:
 D

07
S-

11
0-

LE
GE

ND
.D

W
G 

PA
TH

: T
:\

10
09

40
0 

- M
AS

TE
R-

AR
LI

NG
TO

N 
CO

UN
TY

 O
N-

CA
LL

\1
00

94
52

 - 
CO

LU
M

BI
A 

PI
KE

 R
ET

AI
NI

NG
 W

AL
L 

DE
SI

GN
\0

7 
DE

SI
GN

\D
W

G 
PL

OT
TE

D 
BY

: D
EV

IN
.JI

APPROVALS DATEAPPROVALS DATE

WATER, SEWER, STREETS BUREAU CHIEF

CONSTRUCTION MANAGEMENT SUPERVISOR

TRANSPORTATION DIRECTOR

PROJECT MANAGER

DESIGN TEAM ENGINEER SUPERVISOR

BCG
BD
BD

LE
GE

ND

CO
LU

M
BI

A 
PI

KE
 O

N 
NO

RT
H 

W
ES

T 
CO

RN
ER

 O
F

S 
FR

ED
ER

IC
K 

ST
RE

ET

CO
LU

M
BI

A 
PI

KE
 R

ET
AI

NI
NG

 W
AL

L

COLUMBIA PIKE RETAINING WALL D07S

D0
7S

000.2

N/A

WALL

EX STORM BASIN

EX YARD INLET

EX STORM MANHOLE

EX SANITARY MANHOLE

PROP LIGHT POLEEX LIGHT POLE

PROP UTILITY POLEEX UTILITY POLE

EX GUY WIRES

EX TRAFFIC CONTROL BOX

EX GAS VALVE

PROP WATER MANHOLEEX WATER MANHOLE

PROP WATER VALVEEX WATER VALVE

PROP FIRE HYDRANTEX FIRE HYDRANT

PROP WATER METEREX WATER METER

EX BENCHMARK

EX TREES, WOODED AREA

LINE NUMBER (SEE LINE TABLE)

UGE UGE

X X X X X

GAS GAS

#" s #" s

SAN SAN

EASEMENT

ELECTRIC (UNDERGROUND)

TELEPHONE (UNDERGROUND)

FENCE (MATERIAL NOTED)

SANITARY SEWER

PROPERTY LINE

STM STM
STORM (SIZE NOTED)

CONTOURS - MAJOR, MINOR

COMMUNICATIONS CABLE

OVERHEAD WIRES

GUARDRAIL

LIMITS OF DISTURBANCE

FIBER OPTIC

EX MONUMENT

EX PARKING METER

EX MAILBOX

EX IRON PIPE OR PIN

EX GROUND LIGHT

EX TRAVERSE

LOD LOD

EX TRAFFIC SIGN

NORTH ARROW

TREE LINE

EX TELEPHONE PEDESTAL

EX ELECTRIC BOX

EX CABLE PEDESTAL

TEST HOLE

PROPOSED TREE REMOVAL

RIGHT-OF-WAY LINE

#" g #" g #" g

GAS LINE

LABEL LEGEND

X X X X X

GAS GAS

FO FO

SAN SAN

UGT UGT

|||||||

#" w #" w

EXISTING SANITARY
STRUCTURE NUMBER

EXISTING STORM SEWER
STRUCTURE NUMBER

PROPOSED SANITARY SEWER
STRUCTURE NUMBER

PROPOSED STORM SEWER
STRUCTURE NUMBER

LOD LOD

CRZ CRZCRITICAL ROOT ZONE

RP RP
ROOT PRUNING

SILT FENCE

TREE PROTECTION FENCE

UGE UGE

CRZ CRZ

RP RP

X X X X X

TP TP

LINETYPE LEGEND
EXISTINGFEATURE PROPOSED

SYMBOL LEGEND
PROPOSED FEATURE

WATERLINE UNDER 20"
(SIZE INCLUDED IF AVAILABLE)

SANITARY SEWER UNDER 20"
(SIZE INCLUDED IF AVAILABLE)

X" GAS LINE
(SIZE INCLUDED IF AVAILABLE)

HARDSCAPE FEATURE
(MATERIAL NOTED)

EX UTILITY MANHOLE
TYPE INDICATED ELEC, TELE, ETC

PROP STORM CATCH BASIN
(TO SCALE)

PROP YARD INLET (TO SCALE)

PROP STORM MANHOLE

PROP SANITARY MANHOLE

PROP TRAFFIC SIGN

PROP GAS VALVE

CONSTRUCTION NOTES
(LEADER TO AREA AFFECTED)

FO FO

LIMITS OF WORK

STREET LIGHT CONDUIT

o oo oo oo oo oo o

SL SL

STREAM

LOW LOW

|||||||

X X X X X

UGT UGT

TP TP

PAVEMENT MINI SKIP LINE

PAVEMENT SKIP LINE

COM COM

LOW LOW

SL SL

EX PAY STATION

EX TRASH CAN

PROP PAY STATION

PROP TRASH CAN

EXISTING PROPOSED

C

E

PS

T

PS

X

L#

C#

XXXX

XXXX

XXXX

XXXX

o oo oo oo oo oo o

EXISTING FEATURE

PROP MILL & OVERLAY

PROP FULL DEPTH ASPHALT

PROP CONCRETE

REPLACE & MATCH EXISTING DRIVEWAY
OR LEADWALK. SEE CONSTRUCTION NOTES

SEE TYPICAL SECTION FOR DETAILS

SEE TYPICAL SECTION FOR DETAILS

DEMOLITION AREA

HATCH LEGEND

COM COM

250 250

CURVE NUMBER
(SEE CURVE TABLE)

SANITARY SEWER OVER 20"

WATERLINE OVER 20"

250

BUILDING

CENTERLINE / BASELINE

DETAIL NUMBER
(SEE NOTE) D#

EX BUS STOP

EX STRIPING

SYMBOL LEGEND
PROPOSED FEATUREEXISTING FEATURE

A APROP STRIPING

PROP BUS STOP

PROPOSED TREE 

ABBREVIATIONS

COUNTY ARLINGTON COUNTY
CITY CITY OF ALEXANDRIA

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINIA

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINIA

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINIA

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINIA

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINIA

R
F

Lic. No. 037140

BRIAN C. GRAHAM

07-30-2021

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



GA
S

GA
S

GA
S

GA
S

GA
S

W

W

UGE

UGE

W W
W

W W W W

W W W W W W W W W W

GAS

GA
S

GA
S

GA
S

GA
S

GA
S

UGT

W

UGE UGE UGE
UGE

UGE
UGE

UGE
UGE

UGE

UGTUGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT

UG
E

UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT
UGT

UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT UGT
UGT

UGE

UGE

W W W W W W W W W W W W W W

W

UGE UGE UGE UGE UGE

UGE UGE UGE UGE UGE UGE UGE UGE UGE UGE UGE

UGE UGE

W W W W W W W W W W W W W

UGE
UGE

UGE UGE

W W W

UG
E

UG
E

UGE
UGE UGE UGE UGE UGE UGE

UGE UGE UGE UGE UGE UGE UGE UGE UGE UGE UGE

GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS

W
W

GAS

GAS

TOP=135.42 IN=185.23 (INV )
IN=185.23 (INV  Fr )

IN=172.49 (INV  Fr )

# 17946

SA
N

SA
N

SA
N

SA
N

SA
N

SA
N

SA
N

SA
N

SA
N

SAN

SAN

SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN SAN
SAN

SAN

ex. 12" sto
rm

ex. 18" storm

ex. 12" storm

SAN

SAN

8" SSAN

SA
N

8" S

FO

FO FO

FO

FO

18017

18025

17946

17935

6675

6676

W

exhaust ve
nt

aluminum
awningfill caps

payphone

GV

GV

ea8357

cbp5225c

fp13fa24 fa14

UGE

UGEUGEUGE UGE

UGE

UGE

ACF

ACF
ACF ACF ACF ACF ACF ACF ACF ACF ACF

ACF
ACF

ACF

ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF ACF

ACF

ACF ACF

ACF
ACF ACF ACF ACF

ACF

ACF

EXIST. ROW

EXIST. ROW EXIST. ROW

EXIST. ROW

EXIST. MTNC. ESMT.
EXIST. MTNC. ESMT.

EXIST. PUBLIC STREET ESMT.

UGE

UGEUGEUGE UGE

200

195

190

185

180

PROP. TEMP. CONST. ESMT.

Sta. 0+14.00
Begin Wall

Sta. 2+00.00
Tie to Ex. Wall

Prop. #1 Stone
Surface Drain

Detail Sht. 006

Face of Wall
(1.00' RT C.Bl.)

Top Back of Wall
(2.00' RT C.Bl.)

Bottom Back of Wall
(5.20' RT C.Bl.)

Prop. Storm per
Columbia Pike

Roadway Impr.
Construction Baseline (Back of Prop.

S/W per Columbia Pike Roadway Impr.)

L1
0+00 0+25 0+50 0+75 1+00 1+25 1+50 1+75 2+00

Columbia Pike Construction Baseline

195+00 196+00 197+00
COLUMBIA PIKE

2+00 WALL BL =
197+30.87 COLUMBIA
PIKE BL 38.50 RT

0+00 WALL BL =
195+30.87 COLUMBIA PIKE BL
38.50 RT

185

180

175

Temporary Construction
Easement Area = 17965.05 SF

Temporary Construction
Easement Area = 730.64 SF

Line Table: Alignments

Line #

L1

Length

200.000

Direction

N69° 13' 30.25"E

STA
(Start)

0+00.00

STA
(End)

2+00.00

Northing, Easting
(Start)

6997243.3634, 11876969.8265

Northing, Easting
(End)

6997314.3030, 11877156.8227

SCALE:

SEAL

FACILITIES & ENGINEERING DIVISION
ENGINEERING BUREAU

2100 CLARENDON BOULEVARD, SUITE 813
ARLINGTON, VA  22201
PHONE: 703.228.3629

FAX: 703.228.3606

DEPARTMENT OF
ENVIRONMENTAL SERVICES

COPYRIGHT © 2020 ARLINGTON COUNTY
VIRGINIA - ALL RIGHTS RESERVED

REVISIONS DATE

PLOTTED:

RE
VI

SE
D 

ON
 0

1/
24

/2
02

0

DESIGNED:
DRAWN:
CHECKED:

SEPTEMBER 28 2021

FI
LE

NA
M

E:
 D

07
S-

XX
X-

PL
AN

 A
ND

 P
RO

FI
LE

.D
W

G 
PA

TH
: T

:\
10

09
40

0 
- M

AS
TE

R-
AR

LI
NG

TO
N 

CO
UN

TY
 O

N-
CA

LL
\1

00
94

52
 - 

CO
LU

M
BI

A 
PI

KE
 R

ET
AI

NI
NG

 W
AL

L 
DE

SI
GN

\0
7 

DE
SI

GN
\D

W
G 

PL
OT

TE
D 

BY
: D

EV
IN

.JI

APPROVALS DATEAPPROVALS DATE

WATER, SEWER, STREETS BUREAU CHIEF

CONSTRUCTION MANAGEMENT SUPERVISOR

TRANSPORTATION DIRECTOR

PROJECT MANAGER

DESIGN TEAM ENGINEER SUPERVISOR

1" = 10'

BCG
AH
AH

RE
TA

IN
IN

G 
W

AL
L 

PL
AN

CO
LU

M
BI

A 
PI

KE
 O

N 
NO

RT
H 

W
ES

T 
CO

RN
ER

 O
F

S 
FR

ED
ER

IC
K 

ST
RE

ET

CO
LU

M
BI

A 
PI

KE
 R

ET
AI

NI
NG

 W
AL

L

COLUMBIA PIKE RETAINING WALL D07S

D0
7S

001

0

GRAPHIC SCALE

10 20

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINIA

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINIA

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINIA

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINIA

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINIA

R
F

Lic. No. 037140

BRIAN C. GRAHAM

07-30-2021

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424

AutoCAD SHX Text
BM3

AutoCAD SHX Text
257

AutoCAD SHX Text
1114

AutoCAD SHX Text
90

AutoCAD SHX Text
CN

AutoCAD SHX Text
C

AutoCAD SHX Text
C

AutoCAD SHX Text
T

AutoCAD SHX Text
C

AutoCAD SHX Text
T

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
C

AutoCAD SHX Text
175

AutoCAD SHX Text
180

AutoCAD SHX Text
185

AutoCAD SHX Text
190

AutoCAD SHX Text
195

AutoCAD SHX Text
200

AutoCAD SHX Text
205

AutoCAD SHX Text
210

AutoCAD SHX Text
174

AutoCAD SHX Text
176

AutoCAD SHX Text
177

AutoCAD SHX Text
178

AutoCAD SHX Text
179

AutoCAD SHX Text
181

AutoCAD SHX Text
182

AutoCAD SHX Text
183

AutoCAD SHX Text
184

AutoCAD SHX Text
186

AutoCAD SHX Text
187

AutoCAD SHX Text
188

AutoCAD SHX Text
189

AutoCAD SHX Text
191

AutoCAD SHX Text
192

AutoCAD SHX Text
193

AutoCAD SHX Text
194

AutoCAD SHX Text
196

AutoCAD SHX Text
197

AutoCAD SHX Text
198

AutoCAD SHX Text
199

AutoCAD SHX Text
201

AutoCAD SHX Text
202

AutoCAD SHX Text
203

AutoCAD SHX Text
204

AutoCAD SHX Text
206

AutoCAD SHX Text
207

AutoCAD SHX Text
208

AutoCAD SHX Text
209

AutoCAD SHX Text
211

AutoCAD SHX Text
212

AutoCAD SHX Text
213

AutoCAD SHX Text
214



Elevation El
ev

at
io

n

Profile Facing South at Face of Wall (1.00' RT C.Bl.)

160.00

161.00

162.00

163.00

164.00

165.00

166.00

167.00

168.00

169.00

170.00

171.00

172.00

173.00

174.00

175.00

176.00

177.00

178.00

179.00

180.00

160.00

161.00

162.00

163.00

164.00

165.00

166.00

167.00

168.00

169.00

170.00

171.00

172.00

173.00

174.00

175.00

176.00

177.00

178.00

179.00

180.00

0+00.00 1+00.00 2+00.00 2+25.00

17
.2

4%

-1.95%
-2.12%

-1.08%
-1.25%

-1.42%
-1.60%

-1.77%

FG
=

17
3.

97
TW

=
17

8.
97

FG
=

17
3.

70
TW

=
17

8.
70

FG
=

17
3.

38
TW

=
17

8.
38

FG
=

17
3.

03
TW

=
17

8.
03

FG
=

17
2.

63
TW

=
17

7.
63

FG
=

17
2.

19
TW

=
17

7.
19

FG
=

17
1.

70
TW

=
17

6.
70

Sta. 0+14.00
Prop. Wall Terminus

FG at Face
of Wall = 174.07

TW = 177.07
BW = 172.07 Sta. 2+00.00

Tie to Exist. Wall
FG at Face
of Wall= 171.17
TW = 176.17
BW = 169.17

Finished Grade at Face of Wall

Top of Wall

Finished Grade Behind Wall
(6" below top of wall, typ.,

Sta. 0+25 to 2+00)

Bottom of Wall

Finished Grade Behind Wall

Concrete Subfooting

SCALE:

SEAL

FACILITIES & ENGINEERING DIVISION
ENGINEERING BUREAU

2100 CLARENDON BOULEVARD, SUITE 813
ARLINGTON, VA  22201
PHONE: 703.228.3629

FAX: 703.228.3606

DEPARTMENT OF
ENVIRONMENTAL SERVICES

COPYRIGHT © 2020 ARLINGTON COUNTY
VIRGINIA - ALL RIGHTS RESERVED

REVISIONS DATE

PLOTTED:

RE
VI

SE
D 

ON
 0

1/
24

/2
02

0

DESIGNED:
DRAWN:
CHECKED:

SEPTEMBER 28 2021

FI
LE

NA
M

E:
 D

07
S-

XX
X-

PL
AN

 A
ND

 P
RO

FI
LE

.D
W

G 
PA

TH
: T

:\
10

09
40

0 
- M

AS
TE

R-
AR

LI
NG

TO
N 

CO
UN

TY
 O

N-
CA

LL
\1

00
94

52
 - 

CO
LU

M
BI

A 
PI

KE
 R

ET
AI

NI
NG

 W
AL

L 
DE

SI
GN

\0
7 

DE
SI

GN
\D

W
G 

PL
OT

TE
D 

BY
: D

EV
IN

.JI

APPROVALS DATEAPPROVALS DATE

WATER, SEWER, STREETS BUREAU CHIEF

CONSTRUCTION MANAGEMENT SUPERVISOR

TRANSPORTATION DIRECTOR

PROJECT MANAGER

DESIGN TEAM ENGINEER SUPERVISOR

1" = 10'H   1" = 1'V

BCG
AH
AH

RE
TA

IN
IN

G 
W

AL
L 

PR
OF

IL
E

CO
LU

M
BI

A 
PI

KE
 O

N 
NO

RT
H 

W
ES

T 
CO

RN
ER

 O
F

S 
FR

ED
ER

IC
K 

ST
RE

ET

CO
LU

M
BI

A 
PI

KE
 R

ET
AI

NI
NG

 W
AL

L

COLUMBIA PIKE RETAINING WALL D07S

D0
7S

002

0

HORIZ. SCALE

10 20

0

VERT. SCALE

10 20

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

Lic. No. 037140

BRIAN C. GRAHAM

07-30-2021

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



0+00.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.000.00-5.00-10.00

0+25.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.000.00-5.00-10.00

0+50.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.000.00-5.00-10.00

0+75.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

205.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

205.00

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.000.00-5.00-10.00

1+00.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

205.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

205.00

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.000.00-5.00-10.00

1+25.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

205.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

205.00

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.000.00-5.00-10.00

1+50.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

205.00

210.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

205.00

210.00

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.000.00-5.00-10.00

1+75.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

205.00

210.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

205.00

210.00

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.000.00-5.00-10.00

2+00.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

205.00

210.00

165.00

170.00

175.00

180.00

185.00

190.00

195.00

200.00

205.00

210.00

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.000.00-5.00-10.00

1.
00

 E
L=

17
7.

19

47
.3

9 
EL

=
19

9.
01

1.
00

 E
L=

17
6.

70

1.
00

 E
L=

17
6.

17
1.

00
 E

L=
17

7.
63

42
.8

3 
EL

=
19

7.
17

1.
00

 E
L=

17
8.

03

1.
00

 E
L=

17
8.

38
0.

00
 - 

ED
GE

 O
F 

SI
DE

W
AL

K 
  E

L=
17

3.
36

0.
00

 - 
ED

GE
 O

F 
SI

DE
W

AL
K 

  E
L=

17
2.

17
0.

00
 - 

ED
GE

 O
F 

S/
W

 E
L=

17
4.

17

0.
00

 - 
ED

GE
 O

F 
S/

W
 E

L=
17

3.
95

0.
00

 - 
ED

GE
 O

F 
SI

DE
W

AL
K 

  E
L=

17
3.

68
0.

00
 - 

ED
GE

 O
F 

SI
DE

W
AL

K 
  E

L=
17

2.
61

0.
00

 - 
ED

GE
 O

F 
SI

DE
W

AL
K 

  E
L=

17
3.

01
0.

00
 - 

ED
GE

 O
F 

SI
DE

W
AL

K 
  E

L=
17

1.
68

0.
00

 - 
ED

GE
 O

F 
SI

DE
W

AL
K 

  E
L=

17
1.

15

1.
00

 E
L=

17
4.

19

1.
00

 E
L=

17
8.

97

7.
71

 E
L=

18
0.

95

1.
00

 E
L=

17
8.

70

8.
76

 E
L=

17
8.

07

26
.0

6 
EL

=
18

9.
85

38
.5

9 
EL

=
19

5.
45

33
.6

7 
EL

=
19

3.
34

54
.1

9 
EL

=
20

1.
92

47
.5

8 
EL

=
19

8.
08

2.
75

 E
L=

17
8.

47

2.
75

 E
L=

17
8.

20

2.
75

 E
L=

17
6.

69

2.
75

 E
L=

17
6.

20

2.
75

 E
L=

17
5.

67
2.

75
 E

L=
17

7.
13

2.
75

 E
L=

17
7.

53

2.
75

 E
L=

17
7.

88

2:1 MAX

2:1 MAX

2:1 MAX

2:1
MAX

2:1 MAX

2:1 MAX

2:1 MAX

2:1 MAX

2:1 MAX

SCALE:

SEAL

FACILITIES & ENGINEERING DIVISION
ENGINEERING BUREAU

2100 CLARENDON BOULEVARD, SUITE 813
ARLINGTON, VA  22201
PHONE: 703.228.3629

FAX: 703.228.3606

DEPARTMENT OF
ENVIRONMENTAL SERVICES

COPYRIGHT © 2020 ARLINGTON COUNTY
VIRGINIA - ALL RIGHTS RESERVED

REVISIONS DATE

PLOTTED:

RE
VI

SE
D 

ON
 0

1/
24

/2
02

0

DESIGNED:
DRAWN:
CHECKED:

SEPTEMBER 28 2021

FI
LE

NA
M

E:
 D

07
S-

XX
X-

PL
AN

 A
ND

 P
RO

FI
LE

.D
W

G 
PA

TH
: T

:\
10

09
40

0 
- M

AS
TE

R-
AR

LI
NG

TO
N 

CO
UN

TY
 O

N-
CA

LL
\1

00
94

52
 - 

CO
LU

M
BI

A 
PI

KE
 R

ET
AI

NI
NG

 W
AL

L 
DE

SI
GN

\0
7 

DE
SI

GN
\D

W
G 

PL
OT

TE
D 

BY
: D

EV
IN

.JI

APPROVALS DATEAPPROVALS DATE

WATER, SEWER, STREETS BUREAU CHIEF

CONSTRUCTION MANAGEMENT SUPERVISOR

TRANSPORTATION DIRECTOR

PROJECT MANAGER

DESIGN TEAM ENGINEER SUPERVISOR

1" = 10'

BCG
AH
AH

RE
TA

IN
IN

G 
W

AL
L 

CR
OS

S 
SE

CT
IO

NS

CO
LU

M
BI

A 
PI

KE
 O

N 
NO

RT
H 

W
ES

T 
CO

RN
ER

 O
F

S 
FR

ED
ER

IC
K 

ST
RE

ET

CO
LU

M
BI

A 
PI

KE
 R

ET
AI

NI
NG

 W
AL

L

COLUMBIA PIKE RETAINING WALL D07S

D0
7S

003

0

GRAPHIC SCALE

10 20

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

P
O

ESSIONAL ENGIN
EE

R

CO
MO

N

EAL O  R

M

W
TH  F VI GINI A

R
F

Lic. No. 037140

BRIAN C. GRAHAM

07-30-2021

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



SCALE:

SEAL

FACILITIES & ENGINEERING DIVISION
ENGINEERING BUREAU

2100 CLARENDON BOULEVARD, SUITE 813
ARLINGTON, VA  22201
PHONE: 703.228.3629

FAX: 703.228.3606

DEPARTMENT OF
ENVIRONMENTAL SERVICES

COPYRIGHT © 2020 ARLINGTON COUNTY
VIRGINIA - ALL RIGHTS RESERVED

REVISIONS DATE

PLOTTED:

RE
VI

SE
D 

ON
 0

1/
24

/2
02

0

DESIGNED:
DRAWN:
CHECKED:

SEPTEMBER 28 2021

FI
LE

NA
M

E:
 D

07
S-

XX
X-

PL
AN

 A
ND

 P
RO

FI
LE

.D
W

G 
PA

TH
: T

:\
10

09
40

0 
- M

AS
TE

R-
AR

LI
NG

TO
N 

CO
UN

TY
 O

N-
CA

LL
\1

00
94

52
 - 

CO
LU

M
BI

A 
PI

KE
 R

ET
AI

NI
NG

 W
AL

L 
DE

SI
GN

\0
7 

DE
SI

GN
\D

W
G 

PL
OT

TE
D 

BY
: D

EV
IN

.JI

APPROVALS DATEAPPROVALS DATE

WATER, SEWER, STREETS BUREAU CHIEF

CONSTRUCTION MANAGEMENT SUPERVISOR

TRANSPORTATION DIRECTOR

PROJECT MANAGER

DESIGN TEAM ENGINEER SUPERVISOR

N/A

EROSION AND SEDIMENT CONTROL NARRATIVE

PROJECT DESCRIPTION:

THE COLUMBIA PIKE RETAINING WALL PROJECT PROPOSES TO REPLACE A PORTION OF THE FAILING RETAINING WALL ALONG THE NORTH SIDE OF
COLUMBIA PIKE.  THE TOTAL PROJECT WORK AREA IS 12,738 SF (0.29 AC).  THE IMPERVIOUS AREA WILL BE NOT BE INCREASED BY THE PROPOSED
IMPROVEMENT.  PROJECT WORK INCLUDES:
· REMOVING AND INSTALLING  OF NEW RETAINING WALL AND DRAINAGE STONE
· STABILIZING OF THE UPSTREAM SLOPE AND REMOVAL OF TREES ON SLOPE
· REMOVING AND REPLACING OF PORTIONS OF CONCRETE SIDEWALK AND BRICK BANDING.

EXISTING SITE CONDITIONS:

THE PROJECT IS LOCATED ON THE NORTH SIDE OF COLUMBIA PIKE, TO THE WEST OF THE S FREDERICK ST INTERSECTION. THE ROADWAY IS A PRIMARY
ROAD WITH THE CLASSIFICATION OF URBAN PRINCIPAL ARTERIAL. THE LOW POINT OF THE PROJECT IS LOCATED NEAR THE WEST APPROACH OF THE
BRIDGE. THE SITE IS LOCATED WITH IN POTOMAC RIVER-FOUR MILE RUN SUB- WATERSHED WITH THE 8 DIGIT HYDROLOGIC UNIT CODE (HUC) OF
02070010  AND IT HAS HYDROLOGIC SOIL GROUP OF MAINLY B/D. THE SOIL TYPE IS "URBAN LAND-UDORTHENTS COMPLEX," THE SITE IS GENERALLY
SLOPED NEAR 50%.

ADJACENT PROPERTIES:

TO THE SOUTH, COLUMBIA PIKE'S ROADWAY AND SIDEWALK ARE ADJACENT. THERE IS RESIDENTIAL PROPERTY ON THE PROPOSED SLOPE AND TO THE
NORTH.

OFF-SITE AREAS:

A MINIMAL AMOUNT OF OFFSITE BORROW MAY BE REQUIRED FOR TOPSOIL IN PROJECT SITE.  THE LOCATION AND ENSURING MAINTENANCE OF THE
BORROW AREAS IS THE CONTRACTOR'S RESPONSIBILITY.

CRITICAL AREAS:

THERE ARE NO CRITICAL AREAS ASSOCIATED WITH THE PROJECT SITE.

EROSION AND SEDIMENT CONTROL MEASURES:

THE EROSION AND SEDIMENT CONTROL MEASURES FOR THIS PROJECT AREA SHALL INCLUDE PERIMETER CONTROLS SUCH AS SILT FENCE TO PREVENT
SILTY WATER FROM LEAVING THE SITE, INLET PROTECTION TO PREVENT SEDIMENT FROM ENTERING THE EXISTING STORM SEWER SYSTEM, AND
STABILIZATION WITH SOD, MULCH, OR SEEDING AND STRAW OR HAY.  FOR SPECIFICS REGARDING INSTALLATION, MAINTENANCE, INSPECTION, AND
REMOVAL, REFER TO OTHER SECTIONS OF THIS NARRATIVE AND THE PLANS.

PERMANENT STABILIZATION:

ALL AREAS DISTURBED BY CONSTRUCTION SHALL BE STABILIZED WITH GRASS, MULCH OR SOD. SEE THE PROPOSED PLANS FOR ADDITIONAL
INFORMATION.

STORMWATER RUNOFF CONSIDERATIONS:

ADDITIONAL IMPERVIOUS AREA WILL NOT BE ADDED TO THIS PROJECT.

SOILS INFORMATION:

THE FOLLOWING SOILS ARE FOUND ON SITE:

SOIL#: SOIL NAME: HYDROLOGIC GROUP: ERODABILITY:
12 URBAN LAND-UDORTHENTS VARIES N/A

FLOODPLAIN AND RESOURCE PROTECTION AREA (RPA):

THERE ARE NO FLOODPLAIN OR RESOURCE PROTECTION AREAS LOCATED WITHIN THIS PROJECT SITE.

EROSION & SEDIMENT CONTROL PROJECT PHASING

1. EXISTING CONDITION:

a. PRE-CONSTRUCTION MEETING WITH THE PROJECT OFFICER, CONTRACTOR, COUNTY URBAN FORESTER, AND COUNTY INSPECTOR.
b. INSTALL INLET PROTECTION (IP) AT STORM DRAIN INLETS.
c. PERFORM INITIAL PERIMETER CLEARING TO INSTALL REMAINDER OF PERIMETER CONTROLS SUCH AS  SILT FENCE (SF) PER THE PHASE I PLAN.
d. SEED AND MULCH ALL EARTHEN CONTROLS.
e. CONTACT ARLINGTON COUNTY PROJECT OFFICER FOR A PERIMETER INSPECTION PRIOR TO CLEARING THE REMAINDER OF THE SITE IN ORDER

TO OBTAIN PHASE II GRADING PERMIT.
f. CLEAR THE SITE TO THE LIMITS AS SHOWN ON THE CONSTRUCTION PLANS.

2.  PROPOSED CONDITION:

a. BEGIN SITE GRADING
b. INLET PROTECTION (IP) SHALL BE PROVIDED AT STORM DRAIN INLETS AS THEY ARE CONSTRUCTED.
c. ONCE THE SITE IS BROUGHT TO NEAR FINAL GRADE, COMMENCE CONSTRUCTION OF CURB & GUTTER, STREET, SIDEWALKS, AND OTHER

IMPROVEMENTS
d. THE CONTROL MEASURES MAY NOT BE REMOVED UNTIL ALL OF THE DISTURBED AREAS HAVE BEEN STABILIZED AND ONLY AS APPROVED AND

DIRECTED BY THE INSPECTOR.

RUNOFF SHALL BE TREATED WITH SILT FENCE AND INLET PROTECTION PRIOR TO ENTERING MAJOR STORM SEWER SYSTEMS.

EROSION AND SEDIMENT CONTROL MEASURES

UNLESS OTHERWISE INDICATED, ALL VEGETATIVE AND STRUCTURAL EROSION AND SEDIMENT CONTROL PRACTICES SHALL BE CONSTRUCTED AND
MAINTAINED ACCORDING TO MINIMUM STANDARDS AND SPECIFICATIONS OF THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK AND THE
ARLINGTON COUNTY EROSION AND SEDIMENT CONTROL ORDINANCE. THE MINIMUM STANDARDS OF THE VIRGINIA EROSION AND SEDIMENT CONTROL
HANDBOOK SHALL BE ADHERED TO UNLESS OTHERWISE WAIVED OR APPROVED BY A VARIANCE.

1. STRUCTURAL PRACTICES

a. SILT FENCE - VESCH 3.05
a.a. SILT FENCE WILL BE INSTALLED WITH THE E&S PLAN TO FILTER RUNOFF FROM DISTURBED AREAS. RUNOFF SHALL NOT BE DIRECTED

PARALLEL TO THE INSTALLATION OF SILT FENCE.
a.b. SILT FENCES SHALL BE INSPECTED IMMEDIATELY AFTER EACH RAINFALL AND AT LEAST DAILY DURING PROLONGED RAINFALL.  ANY

REQUIRED REPAIRS SHALL BE MADE IMMEDIATELY.
a.c. CLOSE ATTENTION SHALL BE PAID TO THE REPAIR OF DAMAGED SILT FENCE RESULTING FROM UNDERCUTTING.
a.d. SHOULD THE FABRIC ON A SILT FENCE DECOMPOSE OR BECOME INEFFECTIVE PRIOR TO THE END OF THE EXPECTED USABLE LIFE, THE

FABRIC SHALL BE REPLACED IMMEDIATELY.
a.e. SEDIMENT DEPOSITS SHALL BE REMOVED AFTER EACH STORM EVENT.  THEY MUST BE REMOVED WHEN DEPOSITS REACH APPROXIMATELY

ONE-HALF THE HEIGHT OF THE BARRIER.
a.f. ANY SEDIMENT DEPOSITS REMAINING IN PLACE AFTER THE SILT FENCE IS NO LONGER REQUIRED SHALL BE DRESSED TO CONFORM WITH

THE EXISTING GRADE, THEN PREPARED AND SEEDED.

b. STORM DRAIN INLET PROTECTION - VESCH 3.07
b.a. ALL EXISTING & PROPOSED STORM SEWER INLETS IN AND AROUND THE PROJECT LIMITS SHALL BE PROTECTED DURING CONSTRUCTION.

SEDIMENT-LADEN WATER SHALL BE FILTERED BEFORE ENTERING THE STORM SEWER INLETS.
b.b. THE STRUCTURE SHALL BE INSPECTED AFTER EACH RAIN EVENT AND REPAIRS SHALL BE MADE AS NECESSARY.
b.c. STRUCTURES SHALL BE REMOVED AND THE AREA STABILIZED WHEN THE REMAINING DRAINAGE AREA HAS BEEN PROPERLY STABILIZED.

2. VEGETATIVE PRACTICES

a. TOPSOILING (STOCKPILE) - VESCH 3.30
a.a. TOPSOIL WILL BE STRIPPED FROM AREAS TO BE GRADED AND STOCKPILED FOR LATER USE.  STOCKPILE LOCATIONS MAY HAVE TO BE

LOCATED OFF-SITE AND ARE TO BE STABILIZED WITH TEMPORARY VEGETATION.  PRIOR TO LAND-DISTURBING ACTIVITIES, THE
CONTRACTOR SHALL SUBMIT A SUPPLEMENTARY E&S PLAN (IF THE STOCKPILE IS LOCATED OFF-SITE).  THIS SUPPLEMENTAL PLAN WOULD
HAVE TO BE APPROVED BY THE PLAN APPROVING AUTHORITY BEFORE ANY OFF-SITE ACTIVITY COMMENCES.

b. TEMPORARY SEEDING - VESCH 3.31
b.a. ALL DENUDED AREAS, WHICH WILL BE LEFT DORMANT FOR EXTENDED PERIODS OF TIME SHALL BE SEEDED WITH FAST GERMINATING

TEMPORARY VEGETATION IMMEDIATELY FOLLOWING GRADING.  SELECTION OF THE SEED MIXTURE WILL DEPEND ON THE TIME OF YEAR IT

IS APPLIED.
b.b. SEE SHEET III-288 OF THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK (VESCH) FOR ALLOWABLE PLANTING MATERIAL, SEEDING

RATES, AND DATES.  THE PLANTING REQUIREMENTS OF THE "SOUTH" SHALL BE FOLLOWED. LIMING SHALL BE BASED ON TABLE 3.31-A OF
VESCH. FERTILIZERS SHALL BE APPLIED AS 600 LB/ACRE. THE FERTILIZER SHALL BE INCORPORATED INTO THE TOP 2-4" OF SOIL. SEED SHALL
BE EVENLY APPLIED AND SMALL GRAINS SHALL BE PLANTED NO MORE THAN 1.5" DEEP. SEEDING MADE IN FALL FOR WINTER COVER AND
DURING HOT SUMMER MONTHS SHALL BE MULCHED.

c. EROSION CONTROL BLANKET AND MULCHING - VESCH 3.36 AND 3.35
c.a. EROSION CONTROL BLANKETS WILL BE INSTALLED OVER FILL SLOPES WHICH HAVE BEEN BROUGHT TO FINAL GRADE AND HAVE BEEN

SEEDED TO PROTECT THE SLOPES FROM RILL AND GULLY EROSION AND TO ALLOW SEED TO GERMINATE PROPERLY.  MULCH (STRAW OR
FIBER) WILL BE USED ON RELATIVELY FLAT AREAS AND WILL BE APPLIED AS A SECOND STEP IN SEEDING OPERATION.

d. DUST CONTROL - VESCH 3.39
d.a. DUST SHALL BE CONTROLLED USING A VARIETY OF METHODS SUCH AS VEGETATIVE COVER, MULCH, TILLAGE, IRRIGATION, SPRAY-ON

ADHESIVES, STONE BARRIERS, AND CALCIUM CHLORIDE. THE IMPLEMENTATION OF THE DUST CONTROL METHODS SHALL BE INSTALLED PER
SECTION 3.39 OF VESCH

e. PERMANENT SEEDING - VESCH 3.32
e.a. SINCE THE SUBJECT SITE IS LOCATED WITHIN THE COASTAL PLAIN AREA OF VIRGINIA, SHEET III-304 OF THE VIRGINIA EROSION AND

SEDIMENT CONTROL HANDBOOK SHALL BE FOLLOWED FOR FINAL SEEDING MATERIAL, SEEDING RATES, AND DATES OF APPLICATION.
f. SODDING - VESCH 3.33

f.a. SODDED AREAS SHALL BE BROUGHT TO FINAL GRADE IN ACCORDANCE WITH THE APPROVED PLANS. SOIL TESTS SHALL BE MADE TO
DETERMINE THE EXACT REQUIREMENTS FOR LIME AND FERTILIZER. PRIOR TO LAYING SOD, SOIL SURFACE SHALL BE CLEAR OF TRASH,
DEBRIS AND LARGE OBJECTS. QUALITY OF SOD SHALL BE STATE CERTIFIED TO ENSURE GENETIC PURITY AND HIGH QUALITY. SOD SHALL
NOT BE LAID ON FROZEN SOIL SURFACE, OR IN EXCESSIVELY WET OR DRY WEATHER. SOD SHALL BE DELIVERED AND INSTALLED WITHIN 36
HOURS, AND SHALL BE INSTALLED PER PAGE III-339 OF VESCH.

THE EROSION AND SEDIMENT CONTROL INSPECTOR SHALL HAVE THE AUTHORITY TO ADD OR DELETE EROSION AND SEDIMENT CONTROLS AS NEEDED IN
THE FIELD. IN ADDITION, NO SEDIMENT TRAPS OR BASINS MAY BE REMOVED WITHOUT PRIOR APPROVAL OF THE INSPECTOR.

EROSION AND SEDIMENT CONTROL MANAGEMENT MEASURES

LANDSCAPE / TREE PRESERVATION NOTES

PRIOR TO ANY LAND DISTURBING ACTIVITY, THE CONTRACTOR SHALL CONTACT THE ARLINGTON COUNTY ARBORIST TO SCHEDULE AN INSPECTION.

LAND CONSERVATION NOTES:

1. NO DISTURBED AREA WILL REMAIN DENUDED FOR MORE THAN 7 CALENDAR DAYS UNLESS OTHERWISE AUTHORIZED BY THE DIRECTOR OR HIS AGENT.
2. ALL EROSION AND SEDIMENT CONTROL MEASURES ARE TO BE PLACED PRIOR TO OR AS THE FIRST STEP IN GRADING.  FIRST AREAS TO BE CLEARED

ARE TO BE THOSE REQUIRED FOR THE PERIMETER CONTROLS.

3. ALL STORM AND SANITARY SEWER LINES NOT IN STREETS ARE TO BE MULCHED AND SEEDED WITHIN 5 DAYS AFTER BACKFILL.  NO MORE THAN 100
FEET ARE TO BE OPEN AT ANY ONE TIME.

4. ELECTRIC POWER, TELEPHONE AND GAS SUPPLY TRENCHES ARE TO BE COMPACTED, SEEDED AND MULCHED WITHIN 5 DAYS AFTER BACKFILLING.

5. ALL TEMPORARY EARTH BERMS, DIVERSIONS AND SEDIMENT CONTROL DAMS ARE TO BE MULCHED AND SEEDED FOR TEMPORARY VEGETATIVE COVER
IMMEDIATELY AFTER GRADING. STRAW OR HAY MULCH IS REQUIRED. THE SAME APPLIES TO ALL SOIL STOCKPILES.

6. DURING CONSTRUCTION, ALL STORM SEWER INLETS WILL BE PROTECTED BY INLET PROTECTION.

7. ANY DISTURBED AREA NOT COVERED BY NOTE 1 ABOVE AND NOT PAVED, SODDED OR BUILT UPON BY NOV. 1, OR DISTURBED AFTER THAT DATE,
SHALL BE MULCHED IMMEDIATELY WITH HAY OR STRAW MULCH AT THE RATE OF 2 TONS/ACRE AND OVER-SEEDED BY APRIL 15.

8. AT THE COMPLETION OF ANY PROJECT CONSTRUCTION AND PRIOR TO BOND RELEASE, ALL TEMPORARY SEDIMENT CONTROLS SHALL BE REMOVED
AND ALL DENUDED AREAS SHALL BE STABILIZED.

EROSION & SEDIMENT CONTROL PROGRAM:

1. THE EROSION CONTROL PLAN IS INTENDED TO ESTABLISH ENTRANCES AND PERIMETER CONTROL MEASURES WHICH INCLUDES SILT FENCE (SF),
INLET PROTECTION (IP), AND OTHER CONTROLS SPECIFIED ON THE PLANS.

2. WHERE CONSISTENT WITH JOB SAFETY REQUIREMENTS, ALL EXCAVATED MATERIAL SHALL BE PLACED ON THE UPHILL SIDE OF TRENCHES. NO
MATERIAL SHALL BE PLACED IN STREAMBEDS. ANY STOCKPILED MATERIAL WHICH WILL REMAIN IN PLACE LONGER THAN 7 DAYS SHALL BE SEEDED
AND MULCHED. WHEN SPOIL IS PLACED ON THE DOWNHILL SIDE OF TRENCH, IT SHALL BE BACKSLOPED TO DRAIN TOWARD THE TRENCH. WHEN
NECESSARY TO DEWATER THE TRENCH, THE PUMP DISCHARGE HOSE SHALL OUTLET IN A STABILIZED AREA OR A SEDIMENT TRAPPING DEVICE.

3. ALL PRACTICES AND CONTROL DEVICES DESCRIBED HEREIN SHALL CONFORM TO THE CURRENT VIRGINIA EROSION AND SEDIMENT CONTROL
HANDBOOK (VESCH). IN ADDITION, THE CONTRACTOR SHALL TAKE THE FOLLOWING STEPS TO MINIMIZE THE VOLUME OF SILT:

a. CONTRACTOR SHALL EVALUATE THE SITE TO DETERMINE EXTENSIVE CUT AND FILL AREAS, AND SHALL WORK THOSE AREAS TO MINIMIZE THE
USE OF HEAVY EQUIPMENT. CONTRACTOR SHALL BRING DISTURBED AREAS TO GRADE (ROUGH OR FINISHED) AND STABILIZE THOSE AREAS WITH
TEMPORARY OR PERMANENT VEGETATION. THESE DISTURBED AREAS SHALL BE STABILIZED PRIOR TO BEGINNING WORK IN ANOTHER AREA.

b. FILL AREAS SHALL BE COMPACTED COMPLETELY PRIOR TO THE END OF EACH WORK DAY. FILL SLOPE SURFACES SHALL BE KEPT ROUGH TO
REDUCE SHEET EROSION OF THE SLOPES.  CONTRACTOR SHALL RE-DIRECT CONCENTRATED RUNOFF, BY EARTH BERMS OR OTHER DEVICES,
AROUND ACTIVELY DISTURBED AREAS TO STABILIZED OUTLETS.

c. CUT SLOPES SHALL BE PROTECTED FROM CONCENTRATED FLOW BY BERMS (ABOVE THE SLOPE) AND DIRECTED AROUND THE DISTURBED AREA
TO STABILIZED OUTLETS.

4. MEASURES TO CONTROL EROSION AND SILTATION SHALL BE PROVIDED PURSUANT TO AND IN COMPLIANCE WITH CURRENT STATE AND LOCAL
REGULATIONS.  THE INFORMATION CONTAINED IN THE CONSTRUCTION PLANS AND/OR THE APPROVAL OF THE PLANS SHALL IN NO WAY RELIEVE THE
CONTRACTOR OR HIS AGENT OF ANY LEGAL RESPONSIBILITY WHICH MAY BE REQUIRED BY THE CODE OF VIRGINIA AND CHAPTER 57 OF THE
ARLINGTON COUNTY CODE.

5. ALL AREAS, ON OR OFF-SITE, THAT ARE DISTURBED BY THIS CONSTRUCTION AND WHICH ARE NOT PAVED OR BUILT UPON SHALL BE ADEQUATELY
STABILIZED TO CONTROL EROSION AND SEDIMENTATION.  ACCEPTABLE STABILIZATION SHALL CONSIST OF PERMANENT GRASS SEED MIXTURE OR
SOD THAT IS INSTALLED IN ACCORDANCE WITH THE PROJECT SPECIFICATIONS.  ALL SLOPES 3:1 AND GREATER SHALL BE RECEIVE SOIL
STABILIZATION IN ACCORDANCE WITH THE SPECIFICATIONS.

6. WHERE STREAM CROSSINGS ARE REQUIRED FOR EQUIPMENT, TEMPORARY CULVERTS SHALL BE PROVIDED.
7. FOR FURTHER REQUIREMENTS AND DETAILS OF TREE PRESERVATION, PLANTING, EROSION AND SEDIMENT CONTROL, SEE COUNTY CONSTRUCTION

STANDARDS AND SPECIFICATIONS AND/OR THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK.

GENERAL EROSION AND SEDIMENT CONTROL NOTES

1. UNLESS OTHERWISE INDICATED, ALL VEGETATIVE AND STRUCTURAL EROSION AND SEDIMENT CONTROL PRACTICES WILL BE CONSTRUCTED AND
MAINTAINED ACCORDING TO THE MINIMUM STANDARDS AND SPECIFICATIONS OF THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK AND
VIRGINIA REGULATIONS VR 625-02-00 EROSION AND SEDIMENT CONTROL REGULATIONS.

2. THE PLAN APPROVING AUTHORITY MUST BE NOTIFIED ONE WEEK PRIOR TO THE PRE-CONSTRUCTION CONFERENCE, ONE WEEK PRIOR TO THE
COMMENCEMENT OF LAND DISTURBING ACTIVITY, AND ONE WEEK PRIOR TO THE FINAL INSPECTION.

3. ALL EROSION AND SEDIMENT CONTROL MEASURES ARE TO BE PLACED PRIOR TO OR AS THE FIRST STEP IN CLEARING.

4. A COPY OF THE APPROVED EROSION AND SEDIMENT CONTROL PLAN SHALL BE MAINTAINED ON THE SITE AT ALL TIMES.

5. PRIOR TO COMMENCING LAND DISTURBING ACTIVITIES IN THE AREAS OTHER THAN INDICATED ON THESE PLANS (INCLUDING, BUT NOT LIMITED TO,
OFF-SITE BORROW OR WASTE AREAS), THE CONTRACTOR SHALL SUBMIT A SUPPLEMENTARY EROSION AND SEDIMENT CONTROL PLAN TO THE OWNER
FOR REVIEW AND APPROVAL BY THE PLAN APPROVING AUTHORITY.

6. THE CONTRACTOR IS RESPONSIBLE FOR INSTALLATION OF ANY ADDITIONAL EROSION AND SEDIMENT CONTROL MEASURES NECESSARY TO PREVENT
EROSION AND SEDIMENTATION AS DETERMINED BY THE PLAN APPROVING AUTHORITY.

7. ALL DISTURBED AREAS ARE TO DRAIN TO APPROVED SEDIMENT CONTROL MEASURES AT ALL TIMES DURING LAND DISTURBING ACTIVITIES AND
DURING SITE DEVELOPMENT UNTIL FINAL STABILIZATION IS ACHIEVED.

8. DURING DEWATERING OPERATIONS, WATER WILL BE PUMPED INTO AN APPROVED FILTERING DEVICE.
9. THE CONTRACTOR SHALL INSPECT ALL EROSION AND SEDIMENT CONTROL MEASURES PERIODICALLY AND AFTER EACH RUNOFF-PRODUCING RAINFALL

EVENT.  ANY NECESSARY REPAIRS OR CLEANUP TO MAINTAIN THE EFFECTIVENESS OF THE EROSION CONTROL DEVICES SHALL BE MADE IMMEDIATELY.

10. ALL BIOFILTERS SHALL BE KEPT OFF-LINE UNTIL CONSTRUCTION IS COMPLETED AND ALL AREAS HAVE BEEN PROPERLY STABILIZED.  THIS SHALL BE
ACHIEVED BY USING INLET PROTECTION AT THE CURB CUTS AND STORMWATER CATCH BASINS LEADING DIRECTLY INTO THE BIOFILTERS.

11. ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED WITHIN 30 DAYS AFTER FINAL SITE STABILIZATION OR AFTER
THE TEMPORARY MEASURES ARE NO LONGER NEEDED.

PRE-STORM EROSION & SEDIMENTATION CHECKLIST:

PER GENERAL EROSION AND SEDIMENT CONTROL NOTE 6, THE CONTRACTOR IS RESPONSIBLE FOR THE INSTALLATION AND MAINTENANCE OF ANY
ADDITIONAL EROSION AND SEDIMENT CONTROL (ESC) MEASURES NECESSARY TO PREVENT EROSION AND SEDIMENTATION AS DETERMINED BY THE
COUNTY.  THESE SUPPLEMENTARY PRACTICES ARE IN ADDITION TO THOSE SHOWN IN AN EROSION AND SEDIMENT CONTROL PLAN.  EROSION AND
SEDIMENT CONTROL PRACTICES SHALL BE MODIFIED AS NEEDED TO ENSURE ONLY CLEAR WATER IS DISCHARGED FROM THE SITE.

THE FOLLOWING ACTIONS SHALL BE TAKEN PRIOR TO STORM EVENTS WITH PREDICTED HEAVY AND/OR LARGE VOLUME RAINFALL TO PREVENT SEDIMENT
DISCHARGES FROM A CONSTRUCTION SITE.  A TYPICAL SUMMER THUNDERSTORM IS AN EXAMPLE OF A STORM EVENT WITH PREDICTED HEAVY AND/OR
LARGE VOLUME RAINFALL.

1. PERIMETER CONTROLS

a. SILT FENCE SHALL BE CHECKED FOR UNDERMINING, HOLES, OR DETERIORATION OF THE FABRIC.  FENCING SHALL BE REPLACED IMMEDIATELY IF
THE FABRIC IS DAMAGED OR WON.  SILT FENCE MUST BE TRENCHED INTO THE GROUND PER STATE SPECIFICATIONS (VESCH STD & SPEC 3.09).

b. WOODEN STAKES OR STEEL POSTS SHALL BE PROPERLY SECURED UPRIGHT INTO THE GROUND.  DAMAGED POSTS OR STAKES MUST BE REPLACED.

c. SEDIMENT THAT HAS ACCUMULATED AGAINST THE SILT FENCE SHALL BE REMOVED.  ACCUMULATED SEDIMENT MUST BE REMOVED WHEN THE
LEVEL REACHES ONE-HALF THE HEIGHT OF THE FENCING.

d. HAY BALES OR A STONE BERM SHALL BE PLACED ACROSS THE CONSTRUCTION ENTRANCE TO PREVENT SEDIMENT FROM LEAVING THE
CONSTRUCTION SITE.

2. EXPOSED SLOPES AND SOIL
a. EXPOSED SLOPES NOT AT THE FINAL STABILIZATION PHASE SHALL BE COVERED WITH TARPS, PLASTIC SHEETING, OR EROSION CONTROL

MATTING.  COVERING MATERIAL SHALL BE PROPERLY SECURED/ANCHORED.
b. CONTROLS SHALL BE INSTALLED TO PREVENT CONCENTRATED FLOW DOWN AN EXPOSED SLOPE.  BERMS OR DIVERSION DIKES SHALL BE

INSTALLED AT THE TOP OF CUT/EXPOSED SLOPES TO DIRECT STORM FLOW AROUND THE DISTURBED AREA.
c. EXPOSED SLOPES AT THE FINAL STABILIZATION PHASE SHALL BE STABILIZED USING SLOPE STABILIZATION PRACTICES SUCH AS SOIL

STABILIZATION BLANKETS OR MATTING AS SPECIFIED IN THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK (VESCH STD & SPEC 3.36).
BLANKETS OR MATS MUST BE PROPERLY SECURED AND ANCHORED TO THE SLOPE USING STAPLES, PINS, OR STAKES.

d. SEEDED AREAS SHALL BE CHECKED AND RESEEDED AS NECESSARY TO COVER EXPOSED SOIL.  RECENTLY SEEDED AREAS SHALL BE PROTECTED BY
STRAW OR SOIL STABILIZATION BLANKETS TO PREVENT SEEDING FROM BEING WASHED AWAY.

3. STOCKPILES

a. STOCKPILED SOIL AND OTHER LOOSE MATERIALS THAT CAN BE WASHED AWAY SHALL BE COVERED WITH A TARP, PLASTIC SHEETING, OR OTHER
STABILIZATION MATTING.  THE COVER MUST BE PROPERLY SECURED/ANCHORED DOWN TO PREVENT IT FROM BEING BLOWN OFF AND EXPOSING
MATERIALS TO RAIN.  CONTROLS SUCH AS HAY BALES OR BOOMS SHALL BE PLACED ALONG THE PERIMETER OF THE STOCKPILE (DOWNHILL SIDE).

4. INLET PROTECTION

a. INLET PROTECTION CONTROLS SHALL BE INSPECTED TO ENSURE THEY ARE FUNCTIONING PROPERLY AND FLOODING WILL NOT OCCUR.
CLOGGED OR DAMAGED CONTROLS MUST BE REPLACED IMMEDIATELY.  ENSURE CONTROLS ALLOW FOR OVERFLOW/BYPASS OF STORMWATER
RUNOFF DURING SIGNIFICANT STORM EVENTS.

IN ADDITION TO THESE PRE-STORM ACTIONS, ALL EROSION AND SEDIMENT CONTROL (ESC) MEASURES MUST BE CHECKED DAILY AND AFTER EACH
SIGNIFICANT RAINFALL.

POLLUTION PREVENTION PLAN NOTES (STORMWATER MANUAL - SECTION 2.4)

1. ONLY THE FOLLOWING NON-STORMWATER DISCHARGES ARE AUTHORIZED BY ARLINGTON COUNTY'S MS4 PERMIT, UNLESS THE STATE WATER
CONTROL BOARD, THE VIRGINIA SOIL AND WATER CONSERVATION BOARD (BOARD), OR ARLINGTON COUNTY DETERMINES THE DISCHARGE TO BE A
SIGNIFICANT SOURCE OF POLLUTANTS TO SURFACE WATERS: 

a. WATER LINE FLUSHING; LANDSCAPE IRRIGATION; DIVERTED STREAM FLOWS; RISING GROUND WATERS; UNCONTAMINATED GROUND WATER
INFILTRATION (AS DEFINED AT 40 CFR 35.2005(20)); UNCONTAMINATED PUMPED GROUND WATER; DISCHARGES FROM POTABLE WATER
SOURCES; FOUNDATION DRAINS; AIR CONDITIONING CONDENSATION; IRRIGATION WATER; SPRINGS; WATER FROM CRAWL SPACE PUMPS;
FOOTING DRAINS; LAWN WATERING; INDIVIDUAL RESIDENTIAL CAR WASHING; FLOWS FROM RIPARIAN HABITATS AND WETLANDS;
DECHLORINATED SWIMMING POOL DISCHARGES; DISCHARGES OR FLOWS FROM FIREFIGHTING; AND, OTHER ACTIVITIES GENERATING
DISCHARGES IDENTIFIED BY THE DEPARTMENT OF ENVIRONMENTAL QUALITY AS NOT REQUIRING VPDES AUTHORIZATION.

2. APPROPRIATE CONTROLS MUST BE IMPLEMENTED TO PREVENT ANY NON-STORMWATER DISCHARGES NOT INCLUDED ON THE ABOVE LIST (E.G.,
CONCRETE WASH WATER, PAINT WASH WATER, VEHICLE WASH WATER, DETERGENT WASH WATER, ETC.) FROM BEING DISCHARGED INTO ARLINGTON
COUNTY'S MS4 SYSTEM, WHICH INCLUDES THE CURB AND GUTTER SYSTEM, AS WELL AS CATCH BASINS AND OTHER STORM DRAIN INLETS, OR STREAM
NETWORK.

3. PER CHAPTER 26 OF THE ARLINGTON COUNTY CODE, IT SHALL BE UNLAWFUL FOR ANY PERSON TO DISCHARGE DIRECTLY OR INDIRECTLY INTO THE
STORM SEWER SYSTEM OR STATE WATERS, ANY SUBSTANCE LIKELY, IN THE OPINION OF THE COUNTY MANAGER, TO HAVE AN ADVERSE EFFECT ON
THE STORM SEWER SYSTEM OR STATE WATERS.

MAINTENANCE PROGRAM:

THE FOLLOWING IS A PROGRAM OF MAINTENANCE FOR THE MECHANICAL CONTROLS SPECIFIED IN THIS NARRATIVE AND ON THE PLAN:

1. THE SITE SUPERINTENDENT OR HIS/HER REPRESENTATIVE SHALL MAKE A VISUAL INSPECTION OF ALL MECHANICAL CONTROLS AND NEWLY
STABILIZED AREA (I.E. SEEDED AND MULCHED AND/OR SODDED AREAS) ON A DAILY BASIS; ESPECIALLY AFTER A HEAVY RAINFALL EVENT TO ENSURE
THAT ALL CONTROLS ARE MAINTAINED AND PROPERLY FUNCTIONING.  ANY DAMAGED CONTROLS SHALL BE REPAIRED PRIOR TO THE END OF THE
WORK DAY INCLUDING RE-SEEDING AND MULCHING OR RE-SODDING IF NECESSARY.

2. ALL SEDIMENT TRAPPING DEVICES SHALL BE CLEARED OUT AT 50% TRAP CAPACITY AND THE SEDIMENT SHALL BE DISPOSED OF BY SPREADING ON
THE SITE OR IF NOT SUITABLE FOR FILL, HAULING AWAY AND DEPOSITING AT AN ACCEPTABLE DUMP SITE.

3. THE CONTRACTOR SHALL TAKE SPECIAL CARE TO PREVENT MUD AND/OR OTHER DEBRIS FROM BEING ENTERED ONTO EXISTING SWM/BMP FACILITIES
OR DOWNSTREAM WATER WAYS.  SHOULD OFF-SITE AREAS BECOME POLLUTED BY CONSTRUCTION ACTIVITIES, THE CONTRACTOR SHALL BE
RESPONSIBLE FOR CLEANING THE AFFECTED AREAS TO THE SATISFACTION OF THE INSPECTOR.

4. AT THE COMPLETION OF CONSTRUCTION AND PRIOR TO BOND RELEASE, ALL TEMPORARY SEDIMENT CONTROLS SHALL BE REMOVED AND ANY
REMAINING DENUDED AREAS SHALL BE STABILIZED.  CERTAIN DEVICES MAY BE REMOVED PRIOR TO CONSTRUCTION COMPLETION BUT ONLY WITH
THE APPROVAL OF THE COUNTY INSPECTOR.

5. AFTER CONSTRUCTION OPERATIONS HAVE ENDED, ALL DISTURBED AREAS SHALL BE STABILIZED. UPON APPROVAL OF THE COUNTY INSPECTOR,
MECHANICAL SEDIMENT CONTROLS SHALL BE REMOVED AND THE GROUND PERMANENTLY STABILIZED WITH VEGETATION WITHIN 30 DAYS.
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DRAWING NO.
3.07-7 (ACG)

ARLINGTON  COUNTY,  VIRGINIA
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 CATCH BASIN

SEE DETAIL (A) OR
(B) FOR
APPLICATION

DETAIL A: CONTINUOUS GRADE

DETAIL B: SUMP
WOOD SPACER

2" X 4" CONTINUOUS GRADE
4" X 4" IN SUMP

CLOSED BASKET
UNIFORM 20 GAUGE

WIRE REVERSE TWIST
MESH 1" GALVANIZED

HEX WIRE STEEL
(CHICKEN WIRE)
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 OVERFLOW

ORIFICE
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 2" X 4" WEIR
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MIN. 18" EXTENSION
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 GRAVEL
(SEE NOTE 2)

 CATCH BASIN

SECTION A-A

 2" X 4" WOOD WEIR

WOOD SPACER
2" X 4" CONTINUOUS
GRADE
4" X 4" IN SUMP

 2" X 4" WEIR

 GUTTER PAN
INSTALL SPACER 6"
BEYOND THROAT

OPENING

1. DIMENSIONAL LUMBER SIZES SHOW.
2. GRAVEL SHALL BE VDOT COARSE AGGREGATE #3, # 357 OR #5.
3. WEIR HEIGHT  MAY BE ADJUSTED BY PROJECT OFFICER OR INSPECTOR  IN FLOOD PRONE AREAS.
4. PAINT 2"X4" WEIR, CLOSED BASKET, AND GUTTER WITH HIGH VISIBILITY INCANDESCENT ORANGE PAINT.
5. REMOVE SEDIMENT AFTER EACH RAIN EVENT TO MAINTAIN FUNCTION AND AVOID PREMATURE

CLOGGING.  IF INLET PROTECTION DOES NOT COMPLETELY DRAIN WITHIN 24 HOURS AFTER A STORM
EVENT, IT IS CLOGGED.  WHEN THIS OCCURS, REMOVE ACCUMULATED SEDIMENT AND CLEAN, OR
REPLACE THE PROTECTION.

NOTES

MIN 18"
OR MAINTAIN WITHIN

GUTTER PAN

INSTALL WEIR 1"
BELOW TOP OF

CURB. (SEE NOTE 3) 1"

 GRAVEL
(SEE NOTE 2)

 GRAVEL (SEE
NOTE 2)

 CLOSED BASKET WITH
UNIFORM 20 GAUGE WIRE
REVERSE TWIST MESH 1"
GALVANIZED HEX WIRE STEEL
(CHICKEN WIRE)
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ATTACH WOOD
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NOTES:

1.  IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO ENSURE ALL TEMPORARY CROSSINGS
  MEET ADA STANDARDS.

2.  IT IS RESPONSIBILITY OF THE CONTRACTOR TO ENSURE ALL AREAS OF WORK ARE 
INCLUDED WITHIN MOT WORK ZONES AND ARE PROTECTED PER VA WAPM.

3.  A SHADOW VEHICLE WITH EITHER A TYPE B OR C ARROW BOARD OPERATING IN THE
CAUTION MODE OF AT LEAST ONE HIGH INTENSITY AMBER ROTATING, FLASHING, OR
OSCILAATING LIGHT SHALL BE PARKED 80'-120' IN ADVANCE OF THE FIRST WORK CREW.

4.  WORK ZONE AND TEMPORARY TRAFFIC CONTROLS MAY BE ADJUSTED BY INSPECTOR FOR
SAFETY REASON WITH PRIOR APPROVAL FROM COUNTY.

CONSTRUCTION NOTES:

1.  CONSTRUCTION WORK ALONG COLUMBIA PIKE (RTE. 244) WILL EXTEND FROM 50' EAST FROM S.FREDERICK STREET TO 300' WEST
FROM S.FREDERICK STREET.

2.  ALL TRAFFIC CONTROL DEVICES MUST BE INSTALLED IN STRICT COMPLIANCE WITH VA WORK AREA PROTECTION MANUAL (2019).
3.  THE CONTRACTOR SHALL FURNISH, INSTALL AND OPERATE TWO (2) VARIABLE MESSAGE BOARDS DURING CONSTRUCTION AS 

SHOWN ON VDOT TTC-16.2.
4.  CONTRACTOR SHALL INSTALL PORTABLE CHANGEABLE MESSAGE SIGN (PCMS) WITH PROJECT START DATE INFORMATION 

APPROXIMATELY 500' BEFORE AND AFTER THE PROJECT SITE LIMIT THREE (3) WEEKS IN ADVANCE PRIOR TO START OF ANY 
ROADWAY AND LANE CLOSURE.

5.  AT END OF WORK DAY, ALL EXCAVATION SHALL BE COVERED WITH BASE ASPHALT OR STEEL PLATES AND SHALL BE OPENED FOR 
TRAFFIC. USE OF STEEL PLATES ON COLUMBIA PIKE FROM NOVEMBER 1 TO APRIL 1 MUST BE COORDINATED WITH THE WATER, 
SEWER, AND STREETS BUREARU.

6.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING SAFE WALKWAYS FOR PEDESTRIANS WITHIN THE CONSTRUCTION AREA.
FOR ANY SIDEWALK CLOSURE, IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO INSTALL AND IMPLEMENT VDOT TTC-36.2 (2019
EDITION)

7.  MAINTENANCE OF TRAFFIC PLANS AND DETAILS SHOWN HERE SHALL BE FOLLOWED BY THE CONTRACTOR DURING CONSTRUCTION.
SHOULD THE CONTRACTOR DESIRE TO FOLLOW AN ALTERNATE PLAN, HE SHALL SUBMIT THE PLANS PRIOR TO CONSTRUCTION TO
THE COUNTY FOR REVIEW AND APPROVAL, AND ALTERNATIVE PLAN PREPARATION SHALL BE AT NO COST TO THE COUNTY.

8.  WORK HOURS SHALL BE FROM 7:00 AM TO 9:00 PM MONDAY THROUGH FRIDAY, 10:00 AM TO 6:00 PM SATURDAYS, WITH THE 
FOLLOWING EXCEPTIONS:

  8.1.  BOTH EASTBOUND LANES MUST BE OPEN TO TRAFFIC FROM 7:00 AM TO 9:30 AM MONDAY THROUGH FRIDAY.
  8.2.  BOTH WESTBOUND LANES MUST BE OPEN TO TRAFFIC FROM 3:30 PM TO 7:00 PM MONDAY THROUGH FRIDAY.
  8.3.  ALL INTERSECTIONS MUST BE FULLY OPEN TO TRAFFIC FROM 7:00 AM TO 9:30 AM AND 3:30 PM TO 7:00 PM MONDAY THROUGH

SATURDAY.
9.  WORK HOURS DURING HOLIDAYS TO BE IDENTIFIED BY THE COUNTY.
10.  CONTRACTOR SHALL REMOVE EXIST. PAVEMENT MARKING IN CONFLICT WITH TEMPORARY PAVEMENT MARKINGS.
11.  CONTRACTOR TO CONTACT ARLINGTON COUNTY DEPT. OF TRANSPORTATION PRIOR TO INSTALLATION OF PERMANENT PAVEMENT

MARKINGS DISTURBED DURING CONSTRUCTION.
12.  TRAFFIC CONTROL PLAN IS BASED ON VDOT TTC-16.2, TTC-36.2 (2019 EDITION).
13.  THE MINIMUM LANE WIDTH FOR COLUMBIA PIKE (RTE. 244) IS 11'. THE MINIMUM LANE WIDTH FOR ALL SIDE STREETS IS 10' 

EXCEPT FOR ALONG BUS ROUTES. CONTRACTOR SHALL INSTALL THE CORRECT TYPICAL TRAFFIC CONTROL (TTC).
14.  DURING CONSTRUCTION, THE CONTRACTOR SHALL MAINTAIN THE FLOW OF TRAFFIC AT ANY INTERSECTION WITHIN THE WORK

AREA.
15.  COLUMBIA PIKE SPEED LIMIT POSTED IS 35 MPH FROM CARLIN SPRING ROAD TO S DINWIDDIE STREET AND 30 MPH ELSEWHERE.
16.  CONTRACTOR TO PLACE ALL ADVANCE WARNING SIGNS WITHIN A ONE BLOCK AREA VERSUS SPREADING OUT OVER SEVERAL 

BLOCKS.
17.  ALL EXISTING FIRE HYDRANTS AND FIRE DEPARTMENT CONNECTIONS SHALL BE MAINTAINED UNOBSTRUCTED AND ACCESSIBLE AT

ALL TIMES IN ACCORDANCE WITH SECTIONS 508.5.4 AND 508.5.5 OF THE ARLINGTON COUNTY FIRE PREVENTION CODE.
18.  ACCESS TO BUILDINGS FOR FIREFIGHTING SHALL BE MAINTAINED AT ALL TIMES. EXISTING FIRE APPARATUS ACCESS ROADS (FIRE

LANES) SHALL BE KEPT CLEAR OF OBSTRUCTIONS IN ACCORDANCE WITH SECTION 503.4 OF THE ARLINGTON COUNTY FIRE 
PREVENTION CODE. ACCESS TO CONSTRUCTION SITES SHALL BE PROVIDED AND MAINTAINED IN ACCORDANCE WITH SECTION 
1410 OF THE ARLINGTON COUNTY FIRE PREVENT CODE.

19.  IN THE EVENT THAT EXISTING FIRE DEPARTMENT CONNECTIONS OR FIRE APPARATUS ACCESS ROAD (FIRE LANES) MUST BE 
OBSTRUCTED TO FACILITATE CONSTRUCTION ACTIVITIES, CONTACT THE ARLINGTON COUNTY FIRE DEPARTMENT FIRE 
PREVENTION OFFICE AT 703-228-4644 TO COORDINATE REVIEW AND APPROVAL OF TEMPORARY FIRE DEPARTMENT CONNECTIONS
AND/OR FIRE APPARATUS ACCESS ROADS PRIOR TO CREATING THE OBSTRUCTION.

ARROW PANEL

ARROW PANEL ON TRAILER

AREA UNDER CONSTRUCTION

RESTRICTED AREA
UNDER CONSTRUCTION*

CHANNELIZING DEVICE

SIGN LOCATION

LEGEND

* RESTRICTED AREA UNDER CONSTRUCTION TO BE UTILIZED ONLY WHEN
ACTUAL UTILITY WORK OR PAVEMENT REPLACEMENT IS BEING
PERFORMED. COORDINATE WITH ARLINGTON COUNTY PROJECT MANAGER
1 WEEK BEFORE INTERRUPTING BUS ROUTE OR 2 DAYS BEFORE
INTERRUPTING GENERAL VEHICULAR MOVEMENTS. FLAGGERS MAY BE
PROVIDED AT INTERSECTIONS TO ASSIST BUSSES IN MAKING THEIR
TURNS. POLICE MAY ALSO BE REQUIRED AT SIGNALIZED INTERSECTIONS.

A

A

GENERAL NOTES:

1.  PUBLIC COMMUNICATION PLAN

THE CONTRACTOR SHALL BE RESPONSIBLE FOR:

A.  NOTIFYING THE PROJECT CONSTRUCTION MANAGER AND THE ENGINEER TWO 
     WEEKS IN ADVANCE OF ANY SCHEDULED WORK PLAN THAT MAY CAUSE         
     TRAFFIC DELAYS.
B.  NOTIFYING THE PROJECT CONSTRUCTION MANAGER AND THE ENGINEER OF 
     ANY UNSCHEDULED TRAFFIC DELAYS THAT MAY OCCUR.

2.  TRANSPORTATION OPERATIONS PLAN

THE CONTRACTOR SHALL BE RESPONSIBLE FOR IMPLEMENTING AND PROVIDING THE
FOLLOWING:

A.  NOTIFYING THE VDOT REGIONAL TRANSPORTATION OPERATIONS CENTER 
     (TOC) 48 HOURS IN ADVANCE IN ORDER TO PLACE LANE CLOSURE 
     INFORMATION ON THE 511 SYSTEM AND VA-TRAFFIC.
B.  POST A LIST OF LOCAL EMERGENCY RESPONSE AGENCIES INSIDE THE 
     PROJECT'S CONSTRUCTION OFFICE/TRAILER OR MADE READILY AVAILABLE AT 
     THE WORK SITE AT ALL TIMES.
C.  IMMEDIATELY REPORT ANY TRAFFIC INCIDENTS THAT MAY OCCUR IN THE 
     WORK ZONE
D.  NOTIFY THE PROJECT'S CONSTRUCTION MANAGER AND THE ENGINEER OF ANY
     INCIDENTS AND EXPECTED TRAFFIC DELAYS.
E.  WITHIN 24 HOURS OF ANY INCIDENTS WITHIN THE CONSTRUCTION WORK 
     ZONE, A REVIEW OF THE TRAFFIC CONTROLS SHALL BE IMPLEMENTED AND 
     NECESSARY ADJUSTMENTS MADE TO REDUCE THE FREQUENCY AND SEVERIFY 
     OF ANY FUTURE ACCIDENTS.

CONTACT NUMBERS:

● KAMAL TAKTAK - CONSTRUCTION MANAGEMENT SUPERVISOR, DES - 703-228-7527
● SCOTT SEDWICK - DES OPERATION MANAGER, TE&O - 703-228-0650
● ADIL CHAUHAN - ASSISTANT BUREAU CHIEF, ENGINEERING BUREAU, DES -
    703-228-7542
●  DES R-O-W PERMITTING SECTION - 703-228-4798
●  ARLINGTON COUNTY TRANSIT BUREAU - 703-228-3049
●  ARLINGTON COUNTY WATER, SEWER AND STREET OPERATION - 703-228-6555
●  ARLINGTON COUNTY POLICE - 703-558-2222
●  EMERGENCY CALL - 911
●  VDOT FIELD ENGINEER - TBD

07-30-2021
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WATER, SEWER, STREETS BUREAU CHIEF

CONSTRUCTION MANAGEMENT SUPERVISOR

TRANSPORTATION DIRECTOR

PROJECT MANAGER

DESIGN TEAM ENGINEER SUPERVISOR

NOTES:

1.  HIGHLY PLASTIC SOILS {ELASTIC SILT (MH) AND FAT CLAY (CH)}, OR SOFT SOILS SHALL BE
  REMOVED FROM THE BEARING SUBGRADE TO AN ELEVATION OF 166.0 DURING  
  EXCAVATION. TESTING SHALL BE PERFORMED BY GEOTECHNICAL ENGINEER AT LEAST 2
  FEET BELOW THE BOTTOM OF UNDERCUT TO DETERMINE THE SOIL CLASSIFICATION. THE
  BEARING SUBGRADE AND UNDERCUT SHALL BE OBSERVED AND APPROVED BY   
  GEOTECHNICAL ENGINEER PRIOR TO CONSTRUCTION OF THE RETAINING WALL.

2.  COST OF REMOVING AND DISPOSING OF THE EXISTING CONCRETE WALL, ALL EXCAVATION,
AGGREGATE MATERIAL, POROUS BACKFILL, WEEP HOLES, JOINT MATERIAL, WATERSTOPS,
GEOTEXTILE FABRIC AND ALL ASSOCIATED MATERIALS SHALL BE INCIDENTAL TO THE
PRICE OF THE RETAINING WALL (CLASS C1 CONCRETE) AND  WILL NOT BE MEASURED FOR
SEPARATE PAYMENT.

3.  ALL TEMPORARY SHORING INCLUDING TRENCH BOXES UTILIZED BY THE CONTRACTOR
DURING RETAINING WALL EXCAVATION SHALL BE DESIGNED BY A REGISTERED 
PROFESSIONAL ENGINEER HOLDING A VALID LICENSE TO PRACTICE ENGINEERING IN THE
COMMONWEALTH OF VIRGINIA. THE CONTRACTOR SHALL DETERMINE THE METHODS AND
MEANS OF SUPPORT REQUIRED FOR THE LOADS IMPOSED BY THE SOILS AND ANY LOADS
IMPOSED BY CONSTRUCTION EQUIPMENT DURING THE CONSTRUCTION OF THE PROJECT.
THE COST OF THE DESIGN, INSTALLATION, AND REMOVAL OF THE TEMPORARY SHORING,
WHEN NO LONGER REQUIRED, SHALL BE INCIDENTAL TO THE PRICE BID FOR THE 
RETAINING WALL (CLASS C1 CONCRETE) AND WILL NOT BE MEASURED FOR SEPARATE
PAYMENT.

4.  GROUNDWATER WAS ENCOUNTERED DURING THE GEOTECHNICAL INVESTIGATION AT A
DEPTH OF APPROXIMATELY 15' BELOW CURRENT ROADWAY SURFACE. IN THE EVENT THAT
GROUNDWATER INFILTRATES THE EXCAVATED AREA, THE CONTRACTOR SHALL UTILIZE A
TEMPORARY DEWATERING SYSTEM. THE CONTRACTOR SHALL DETERMINE THE METHODS
AND MEANS FOR DEWATERING THE EXCAVATED AREA AND THIS COST SHALL BE 
INCIDENTAL TO THE PRICE BID FOR THE RETAINING WALL (CLASS C1 CONCRETE) AND
WILL NOT BE MEASURED FOR SEPARATE PAYMENT.

5.  COST FOR REMOVING AND REPLACING SIDEWALK SHALL BE INCIDENTAL TO THE PRICE BID
FOR THE RETAINING WALL (CLASS C1 CONCRETE) WHICH SHALL INCLUDE ALL MATERIALS,
LABOR, TOOLS, EQUIPMENT AND INCIDENTALS NECESSARY TO RESTORE THE SIDEWALK
TO ITS ORIGINAL CONDITION INCLUDING REPLACING ALL AGGREGATE, CONCRETE, 
DOWELS, EXPANSION JOINTS, BRICK BANDS AND FINISHES IN ACCORDANCE WITH THE
DETAILS PROVIDED IN THE PLANS. SIDEWALK DEMOLITION SHALL BE TO THE NEAREST
JOINT AND THE AREA SHALL BE LIMITED TO WHAT IS NECESSARY TO CONSTRUCT THE
RETAINING WALL. ANY PORTION OF THE SIDEWALK OR CURB THAT IS DAMAGED DURING
CONSTRUCTION SHALL BE REPAIRED OR REPLACED TO THE SATISFACTION OF THE 
COUNTY.
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COMPACTED SUBGRADE

4" COMPACTED AGGREGATE

4" CONCRETE SLAB

LIGHT BROOM FINISH, SWEEP
PERPENDICULAR TO DIRECTION OF
TRAFFIC, 2" WIDE SMOOTH TOOLED AND
TROWELED FINISH AT ALL JOINTS. REFER
TO PAVING PLAN FOR REQUIRED JOINTS
AND SPACING.

4"
4"

1 CONCRETE SIDEWALKS
Scale: NTS

3/8" WIDE x 1" DEEP
TOOLED JOINT

SELF-LEVELING SEALANT, COLOR TO MATCH
COLOR OF ADJACENT PAVING / BACKER ROD,
NO BOND TO SEALANT / 12" POLYSTYRENE
FOAM EXPANSION JOINT

2 CONCRETE SIDEWALK JOINTS
Scale: NTS

CONTROL JOINTEXPANSION JOINT

NOTES:
1. CONTROL JOINTS SHALL BE PROVIDED APPROX. 4'-0" O.C.
2. EXPANSION JOINTS SHALL BE PROVIDED @ 30' INTERVALS MAX. AND AT MEETING OF ALL

PAVEMENTS, WALLS, STEPS, VERTICAL SURFACES, ETC...
3. 1/4" RADIUS ON ALL TOOLED EDGES.
4. EXPANSION JOINTS FLUSH WITH FINISH GRADE OF WALK.
5. SMOOTH TROWELED FINISH AT ALL EDGES AND JOINTS

8" WIDE BRICK BAND: RED BRICK
PAVERS, 4" x 8", HAND-TIGHT,
STRETCHER COURSE PER PLAN

1" WET MORTAR SETTING BED

CONCRETE SIDEWALK,
REFER TO DETAIL 1

3 BRICK BAND SET IN CONCRETE
Scale: NTS

COMPACTED SUBGRADE

#4 DOWEL AND SLEEVE ASSEMBLY
@ 12" O.C., 2'-0" LONG
AT ALL EXPANSION JOINTS
BETWEEN CONCRETE SIDEWALK
PANELS

EXPANSION JOINT,
SEE DETAIL 2

2'-4"

4"

4"

3"

1" WET MORTAR SETTING BED

CONCRETE PAVEMENT,
REFER TO DETAIL 1

4 BRICK BAND AT LAWN
Scale: NTS

COMPACTED SUBGRADE

STEEL EDGING (3/16" X 5")

8" WIDE BRICK BAND: RED BRICK
PAVERS 4" X 8", HAND TIGHT,
SOLDIER COURSE PER PLAN

LAWN / PLANTED AREA

1'-6"6"

4"

4"
7 1

/2"4"

1" WET MORTAR SETTING BED

CONCRETE PAVEMENT,
REFER TO DETAIL 1

5 BRICK BAND AT VERTICAL STRUCTURE
Scale: NTS

COMPACTED SUBGRADE

VERTICAL STRUCTURE
(RETAINING WALL, BUILDING ETC.)

8" WIDE BRICK BAND: RED BRICK
PAVERS 4" X 8", HAND TIGHT,
SOLDIER COURSE PER PLAN

1/2" EXPANSION JOINT

6"

7 1
/2"

4"

1'-6"

4"

4"

1" WET MORTAR SETTING BED

CONCRETE PAVEMENT,
REFER TO DETAIL 1

6 BRICK BAND AT CURB
Scale: NTS

COMPACTED SUBGRADE

CONCRETE CURB, SEE SHEET H3.1

8" WIDE BRICK BAND: RED BRICK
PAVERS 4" X 8", HAND TIGHT,
SOLDIER COURSE PER PLAN

1/2" EXPANSION JOINT
4"

1'-6"6"

4"7 1
/2"4"

GUTTER CURB

8"
 T

YP
 B

RI
CK

 P
AV

ER
8"

 T
YP

 B
RI

CK
 P

AV
ER

P1A

P2A

4'-0" TYP.

CONCRETE SIDEWALK PAVEMENT
SEE SPEC

BRICK SOLDIER COURSE.
SEE SPEC

7 SIDEWALK WITH BRICK BAND (TYP.)
Scale: NTS

CONTROL JOINT

EQ
.

EQ
.

8 TYPICAL TOOLING DETAIL
Scale: NTS

CONTROL JOINT TYP.

2" TOOLING AT EACH SIDE OF
CONTROL JOINTS, TYP.

BROOM FINISH
(ALIGNED WITH GRID PATTERN
APPROXIMATELY PERPENDICULAR
TO BACK OF CURB

4'-0" TYP.

4'-
0"

 T
YP

.

2"
2"

BRICK BANDING
TOP OF CURB

SCALE FACTOR

SCALE:
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AS SHOWN

PAVEMENT SCHEDULE
KEY TYPE COLOR FINISH / TYPE PATTERN MANUFACTURERSIZE (NOMINAL)

PAVING MATERIALS LEGEND

P1A CONCRETE -- -- LIGHT BROOM FINISH --

P2A PAVERS - SOLDIER COURSE 4" X 8" REGIMENTAL RED SOLDIER COURSE BELDEN, OR APPROVED EQUALRED

DETAIL REF.
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MAX. 6'-0" MAX. 6'-0"

42
"

POST TYP.

PICKET TYP.

41
2" O.C. 3 4" NPS PIPE PICKET

41
8" O.C. 5 8" SOLID PICKET

RAIL TYP.

3" MAX.

TOP OF WALL
POSTS : 2" MIN. NPS (2.375" O.D.) SCHEDULE 80 PIPE
RAILS : 2" MIN. NPS (2.375" O.D.) SCHEDULE 40 PIPE
PICKETS : 3 4" MIN. NPS (1.05" O.D.) SCHEDULE 40 PIPE
               OR 58" MIN. SOLID STEEL SMOOTH ROUND ROD

ELEVATION
SCALE: 1" = 1'-0"

RAIL EXPANSION JOINTS AT
INTERVALS NOT EXCEEDING
30 FEET

12"

TOP OF WALL

ANCHOR BOLTS

SECTION
SCALE: 1" = 1'-0"

GROUNDING ELECTRODE

SCALE:
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NOTES:

1.  THE CONTRACTOR SHALL SUBMIT DRAWINGS DETAILING ALL ASPECTS OF
     FABRICATION AND INSTALLATION OF RAILING, INCLUDING ANCHOR BOLTS,
     FOR APPROVAL BY THE ENGINEER, PRIOR TO INSTALLATION. SHOP DRAWINGS
     SHALL BE SIGNED AND SEALED BY A PROFESSIONAL ENGINEER, HOLDING A
     VALID LICENSE TO PRACTICE ENGINEERING IN THE COMMONWEALTH OF
     VIRGINIA.

2.  ALL RAILING COMPONENTS AND ALL FASTENERS SHALL BE GALVANIZED IN
     ACCORDANCE WITH THE CURRENT VDOT ROAD AND BRIDGE SPECIFICATIONS
     TO ACHIEVE A UNIFORM COATING ON ALL SURFACES, VENTING AND DRAINAGE
     HOLES FOR GALVANIZING SHALL BE INCLUDED IN THE SHOP DRAWINGS.

3.  ALL FASTENERS SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A307,
     ASTM A563 AND ASTM F844. ALL ANCHOR BOLTS SHALL BE IN ACCORDANCE
     WITH AASHTO M314, GRADE 36.

4.  A CHEMICAL ANCHOR SYSTEM FROM VDOT'S APPROVED MATERIAL LIST MAY BE
     USED IN LIEU OF CAST IN PLACE ANCHORS AND SHALL BE INCLUDED IN THE
     SHOP DRAWINGS.

5.  POSTS SHALL BE MITERED TO MATCH GRADE OF THE TOP OF WALL.

6.  HANDRAILS SHALL MATCH THE GRADE OF THE TOP OF WALL.

7.  ALL POSTS AND PICKETS SHALL BE SET PLUMB.

8.  RAILINGS SHALL BE GROUNDED AND EFFECTIVELY BONDED. INSTALLATION OF GROUNDING
    MATERIALS TO BE IN ACCORDANCE WITH ST'D. FE-6.

9.  COMMERCIALLY AVAILABLE RAILING SYSTEMS MAY BE USED IN LIEU OF DESIGNING
    AND FABRICATING THE RAILING. DOCUMENTATION FROM THE MANUFACTURER
    VERIFYING THAT PROJECT REQUIREMENTS ARE MET WITH THE RAILING SYSTEM
    SHALL BE SUBMITTED WITH THE INSTALLATION DRAWINGS AND APPROVED BY THE
    ENGINEER IN ACCORDANCE WITH NOTE 1.

10. HANDRAIL TO BE IN ACCORDANCE WITH THE LATEST EDITION OF THE VIRGINIA
     UNIFORM STATEWIDE BUILDLING CODE.

11. PEDESTRIAN RAILING IS REQUIRED ALONG THE ENTIRE LENGTH OF THE PROPOSED
     RETAINING WALL.
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 11192

TOP=135.42 IN=185.23 (INV )

# 17946

FO

FO

FO

W

W

aluminum
awningfill caps

brick wall
EXIST. ROW

EXIST. ROW EXIST. ROW

EXIST. ROW
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No. 1168

T
TA

DS
E

1" = 10'

A1
Pin Oak

Quercus palustris
12" DBH

Fair Condition
Priority 2

A2
Black Locust

Rubinia pseudoacacia
12" DBH

Poor Condition
Priority 1

A3
Black Locust

Rubinia pseudoacacia
6" DBH

Poor Condition
Priority 1

A4
Black Locust

Rubinia pseudoacacia
12" DBH

Poor Condition
Priority 1

A8
White Mulberry

Morus alba
12" DBH

Poor Condition
Priority 1

A30
Black Locust

Rubinia pseudoacacia
6" DBH

Poor Condition
Priority 1

A29
Black Locust

Rubinia pseudoacacia
6" DBH

Poor Condition
Priority 1

A14
White Oak

Quercus alba
6" DBH

Poor Condition
Priority 1

A16
Black Locust

Rubinia pseudoacacia
24" DBH

Fair Condition
Priority 1

A17
Black Locust

Rubinia pseudoacacia
24" DBH

Poor Condition
Priority 1

A28
Red Oak

Quercus rubra
12" DBH

Poor Condition
Priority 2

A27
White Ash

Fraxinus americana
12" DBH

Poor Condition
Priority 1

A23
Willow Oak

Quercus phellos
18" DBH

Poor Condition
Priority 2

A22
Norway Maple

Acer platanoides
12" DBH

Poor Condition
Priority 1

A21
Callery Pear

Pyrus calleryana
20" DBH

Fair Condition
Priority 1

A5
White Ash

Fraxinus americana
8" DBH

Fair Condition
Priority 1

A6
Black Locust

Rubinia pseudoacacia
12" DBH

Fair Condition
Priority 1

A7
White Mulberry

Morus alba
12" DBH

Poor Condition
Priority 1

A10
Pin Oak

Quercus Palustris
6" DBH

Poor Condition
Priority 1

A9
Black Locust

Rubinia pseudoacacia
6" DBH

Poor Condition
Priority 1

A11
Callery Pear

Pyrus calleryana
6" DBH

Poor Condition
Priority 1

A12
Red Oak

Quercus rubra
12" DBH

Poor Condition
Priority 2

A13
Black Locust

Rubinia pseudoacacia
20" DBH

Poor Condition
Priority 1

A15
White Oak

Quercus alba
6" DBH

Poor Condition
Priority 1

A18
Willow Oak

Quercus phellos
18" DBH

Poor Condition
Priority 1

A19
Black Locust

Rubinia pseudoacacia
26" DBH

Poor Condition
Priority 1

A20
Chinkapin Oak

Quercus muehlenbergii
10" DBH

Fair Condition
Priority 2

A26
Red Oak

Quercus rubra
10" DBH

Poor Condition
Priority 2

A25
Red Oak

Quercus rubra
10" DBH

Poor Condition
Priority 2

A24
Red Oak

Quercus rubra
14" DBH

Poor Condition
Priority 2

TREE INVENTORY LEGEND

LOCATION OF

&##
Common
Name
Latin name
X" DBH

TYPE Condition
Priority #

TREE TAG

Priority - this is meant to capture a tree's "priority for preservation" relating to tree preservation
planning on development projects. The tree is rated using its condition as a guide, but assesor also
takes into account other factors, such as: species desirability, species longevity, uniqueness,
aesthetics both of the tree itself and its relation to the site and other factors as seen fit. This is meant
to be a qualitative rating based solely on the site at the time of the inventory (and does not account for
any proposed plans).
• Priority 4 = highest priority for protection (i.e. particularly good condition, unique tree and/or

should be protected at all reasonable cost).
• Priority 3 = high fair condition tree well worth protecting though not uniquely valuable.
• Priority 2 = poor condition average tree that will not be missed if it were gone, not worth any special

protection measures.
• Priority 1 = trees that should be removed under most any circumstances (invasive/undesirable

species, poor or dead trees, particularly high risk situations, etc).

GENERAL SURVEY NOTES:
1. Survey provided by Arlington County

TREE CALIPER
PER SURVEY

A31
Black Locust

Rubinia pseudoacacia
24" DBH

Poor Condition
Priority 1
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REPORT COVER LETTER TO SIGN

April 9, 2021

Volkert, Inc.

6225 Brandon Avenue, Suite 540

Springfield, Virginia 22150

Attn: Mr. Brian Graham, P.E.

P: (703) 738-8331

E: brian.graham@volkert.com

Re: Geotechnical Engineering Report

Columbia Pike Retaining Wall – Segment H & I

Columbia Pike and South Frederick Street

Arlington, Virginia

Terracon Project No. JD205193

Dear Mr. Graham:

We have completed the Geotechnical Engineering Services for the above-referenced project. This

study was performed in general accordance with Terracon Proposal No. PJD205193 dated

January 1, 2017. This report presents the findings of the subsurface exploration and provides

geotechnical recommendations concerning earthwork and the design and construction of

foundations for the proposed project.

We appreciate the opportunity to be of service to you on this project. If you have any questions

concerning this report or if we may be of further service, please contact us.

Sincerely,

Terracon Consultants, Inc.

Braque D. Mathson, EIT                                                 Sushant Upadhyaya, PhD, PE, PMP, RMP

Senior Project Manager Principal
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INTRODUC TION

Geotechnical Engineering Report

Columbia Pike Retaining Wall – Segment H & I

Columbia Pike and South Frederick Street

Arlington, Virginia
Terracon Project No. JD205193

April 9, 2021

INTRODUCTION

This report presents the results of our subsurface exploration and geotechnical engineering

services performed for the proposed RW-3 concrete gravity retaining wall at Segment H and I to

be located along at the intersection of  Columbia Pike and South Frederick Street in Arlington,

Virginia. The purpose of these services is to provide information and geotechnical engineering

recommendations relative to:

■ Subsurface soil conditions ■ Foundations for the retaining wall

■ Groundwater conditions ■ Lateral earth pressures

■ Site preparation and earthwork ■ Global Stability analysis of proposed

retaining wall

The geotechnical engineering Scope of Services for this project included the advancement of two

hand auger borings to depths of approximately 4 and 7 feet below existing site grades on the

embankment slope behind the existing retaining wall and 2 soil borings drilled to depths of 32.5

and 35 feet below existing site grades in front of the retaining wall.

Maps showing the site and boring locations are shown in the Site Location and Exploration

Plan sections, respectively. The results of the laboratory testing performed on soil samples

obtained from the site during the field exploration are included on the hand auger boring logs and

in the Exploration Results section.

SITE CONDITIONS

The following description of site conditions is derived from our site visit in association with the

field exploration and our review of publicly available geologic and topographic maps.

Item Description

Parcel Information

The project is located along Columbia Pike and South Frederick Street near

the intersection of South Frederick Street in Arlington, Virginia.

See Site Location
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Item Description

Existing

Improvements

Existing buildings, paved roadways, underground utilities, overhead power

lines, and sidewalks

Current Ground

Cover
Paved roadways, concrete sidewalks, trees, and grass

Existing Topography

(from Site Plan)

Existing elevations from south to north are generally between 173 feet to 205

feet.

Geology

The site is located within the Coastal Plain Physiographic Province of Virginia.

The Coastal Plain consists of a seaward thickening wedge of unconsolidated

to semi-consolidated sedimentary deposits from the Cretaceous Geologic

Period to the Holocene Geologic Epoch.  These deposits represent marginal-

marine to marine sediments consisting of interbedded sands and clays.  The

Coastal Plain is bordered to the east by the Atlantic Ocean and to the west by

the Piedmont Physiographic Province.  The dividing line between the Coastal

Plain and Piedmont is locally referred to as the “Fall Line”.  This name comes

from the waterfalls that form as a result of the differential erosion that occurs

as streams cross the Piedmont/Coastal Plain contact.

The Alluvial and Terrace Deposits are granular units dominated by gravels,

sands, and silts, with lesser amounts of clay distributed heterogeneously. The

Alluvial materials are gray to gray-brown, and poorly stratified, while the

Terrace Deposits are more highly oxidized showing lighter colors ranging from

light gray to yellow and red. The Terrace Deposits tend to be more stratified

than the more recent Alluvial deposits.

The Potomac Group sediments are the oldest sedimentary deposits in the

Washington, DC area, and date from the Early Cretaceous Period. These

sediments are known to be highly over-consolidated as a result of the weight

of a substantial thickness of overlying soils that have since been eroded.

The bedrock underlying the site is mapped as the Indian Run Formation of the

Cambrian geologic period.

PROJECT DESCRIPTION

Our initial understanding of the project was provided in our proposal and was discussed during

project planning. A period of collaboration has transpired since the project was initiated, and our

final understanding of the project conditions is as follows:

Item Description

Information Provided
Retaining wall plan, dated 11-12-2020, and Roadway Plan and Profiles

dated 12-9-2016.
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Item Description

Project Description

The existing retaining is showing signs of distress and a new RW-3

retaining wall is planned approximately at the same alignment as the

existing wall.  The existing slope has a gradient of about 1.5:1V. The right

of way (ROW) appears to be 5 feet behind the existing retaining wall.

Based on the plan and sections, the proposed retaining wall extends from

the station (Sta.) 0+14 to Sta. 2+00 (186 feet). The bottom of the wall

ranges from EL 173.97 (Sta. 0.14) to EL 171.17 (Sta. 2+00). The maximum

exposed height of the wall is approximately 5 feet. The proposed RW-3

retaining wall will retain a 26 feet high slope at a 2H:1V slope gradient.

Proposed Structure Standard VDOT RW-3 gravity retaining wall.

Bottom Footing
Elevation (Feet)

 EL 173.97 (Sta. 0.14) to EL 171.17 (Sta. 2+00)

Grading/Slopes 2H:1V

Estimated Start of
Construction

2021

GEOTECHNICAL CHARACTERIZATION

We have developed a general characterization of the subsurface conditions based upon our

review of the subsurface exploration, laboratory data, geologic setting, and our understanding of

the project. The individual logs can be found in the Exploration Results section of this report.

Due to difficult access and a steep slope behind the wall, the subsurface exploration was

conducted by performing two (2) hand auger borings on the existing slope.  Dynamic Cone

Penetrometer (DCP) testing was performed in each hand auger borings.  The hand auger borings

were completed by Terracon’s engineer. Two Standard Test Borings (SPT) in front of the existing

retaining wall. The borings were completed by Terracon. The samples were placed in appropriate

containers, taken to our soil laboratory for testing, and classified by a Geotechnical Engineer.

Also, we observed and recorded groundwater levels during hand auger borings.

Additionally, soil boring information presented in the “Columbia Pike Multimodal Street
Improvement” Geotechnical Report prepared by GeoConcepts, dated April 27, 2016 was

reviewed to characterize the subsurface conditions. It should be understood there is more risk of

unexpected subsurface conditions when using the existing borings, which may not be located

directly along the wall alignment.

Field boring logs can be found in the attachments, along with asphalt thicknesses. Field logs

include visual classifications of materials encountered during drilling and our interpretation of

subsurface conditions between samples. Final boring logs, prepared from field logs, represent
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the Geotechnical Engineer's interpretation and include modifications based on observations and

laboratory tests

Groundwater

Groundwater level observations were made in the field during hand auger boring operations. Also,

previously drilled borings were reviewed for groundwater elevations.  Groundwater was

encountered in RW-2 at about 15 feet below the existing grade.

The groundwater observations presented herein are considered to be an indication of the

groundwater levels at the dates and times indicated. Where greater amounts of more impervious

silt soils are encountered, the amount of water seepage into the borings is limited, and it is

generally not possible to establish the location of the groundwater table through short term water

level observations. Accordingly, the groundwater information presented herein should be used

with caution. Also, fluctuations in groundwater levels should be expected with seasons of the year,

construction activity, changes to surface grades, precipitation, or other similar factors.

EARTHWORK

Earthwork is anticipated to include clearing and grubbing, excavations, and fill placement. The

following sections provide recommendations for use in the preparation of specifications for the

work. Recommendations include critical quality criteria, as necessary, to render the site in the

state considered in our geotechnical engineering evaluation for foundations, floor slabs, and

pavements.

Site Preparation

Before placing fill, existing vegetation and root mat should be removed. Complete stripping of the

topsoil should be performed in the proposed retaining wall and embankment areas.

The subgrade information along the proposed retaining wall was not obtained during the field

investigation.  Therefore, the final subgrade must be observed by the Geotechnical Engineer of

Record or by his or her representative to confirm that the subgrade appears to be stable before

the construction of the RW-3 retaining wall. Since a proofroll cannot be performed, we recommend

that a dynamic cone penetrometer (DCP) or geoprobe should be used to evaluate the bearing

subgrade. Based on soil boring RW-1, it is expected that ELASTIC SILT (MH), unsuitable, or soft

soils may be encountered at the proposed retaining wall subgrade level.  We recommend that the

retaining wall bearing subgrade be undercut to a depth of 2 to 5 feet and the excavation is filled

with lean concrete that has a compressive strength of about 2,000 psi.
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Existing Fill

As noted in Geotechnical Characterization, borings HA-3, HA-4, RW-1 and RW-2 encountered

existing fill to depths ranging from about 2.5 to 4 feet. The fill appears to have been placed in a

controlled manner, but we have no records to indicate the degree of control. Support of footings

on or above existing fill soils is discussed in this report. However, even with the recommended

construction procedures, there is an inherent risk for the owner that compressible fill or unsuitable

material, within or buried by the fill will, not be discovered. This risk of unforeseen conditions

cannot be eliminated without completely removing the existing fill but can be reduced by following

the recommendations contained in this report.

We have estimated the bottom of the retaining wall to be about EL 170 to EL 171 based on the

cross section sheet. We recommend that the retaining wall bearing subgrade be undercut to a

depth of 2 to 5 feet however additional undercut may be needed to remove the ELASTIC SILT

(MH)  layer. The excavation should be filled with lean concrete that has a compressive strength

of about 2,000 psi. The existing and undocumented fill that was removed can be evaluated for

reuse as structural fill.

Fill Material Types

Fill required to achieve design grade should be classified as structural fill and general fill.

Structural fill is material used below, or within 5 feet of structures, pavements, or constructed

slopes. General fill is material used to achieve grades outside of these areas. Earthen materials

used for structural and general fill should meet the following material property requirements:

Soil Type
1 USCS Classification Acceptable Parameters (for Structural Fill)

Low Plasticity

Cohesive

CL, CL-ML

ML, SM, SC

Liquid Limit less than 40

Plasticity index less than 20

Granular
GW, GP, GM, GC,

SW, SP, SM, SC
Less than 10% Passing No. 200 sieve

Select Type I Material, VDOT 21A As per VDOT Road and Bridge Specification 2016

Porous Backfill No. 78 or No. 8 VDOT Specification Reference No. 506

1. Structural and general fill should consist of approved materials free of organic matter and debris. Frozen

material should not be used, and fill should not be placed on a frozen subgrade. A sample of each material

type should be submitted to the Geotechnical Engineer for evaluation prior to use on this site.

Fill Compaction Requirements

Structural and general fill should meet the following compaction requirements.
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Item Structural Fill General Fill

Maximum Lift
Thickness

4 to 6 inches in loose thickness when hand-
guided equipment (i.e. jumping jack or plate
compactor) is used

Same as Structural Fill

Minimum
Compaction

Requirements
1, 2

95% of maximum above foundations Same as Structural Fill

Water Content

Range
1

Soils: ±20% of optimum moisture content

Aggregate: ±2% points of optimum moisture
content

As required to achieve min.
compaction requirements

1. Maximum density and optimum water content as determined by the standard Proctor test (VTM-1).
2. If the granular material is coarse sand or gravel, or of a uniform size, or has a low fines content, compaction

comparison to relative density may be more appropriate. In this case, granular materials should be
compacted to at least 95% relative density VTM-1.

Grading and Drainage

All grades must provide effective drainage away from the structures during and after construction

and should be maintained throughout the life of the structure. Water retained next to the structure

can result in soil movements greater than those discussed in this report. Greater movements can

result in unacceptable differential movement.

Earthwork Construction Considerations

Shallow excavations for the proposed structure are anticipated to be accomplished with

conventional construction equipment. As a minimum, excavations should be performed in

accordance with OSHA 29 CFR, Part 1926, Subpart P, “Excavations” and its appendices, and in

accordance with any applicable local, and/or state regulations. A shoring system consisting of

trench boxes and appropriate bracing should be designed by a professional engineer registered

in the State of Virginia.

The groundwater was encountered in RW-2 at a depth of 15 feet.  The groundwater table could

affect over-excavation efforts, especially for over-excavation and replacement of lower strength soils.

Due to limited groundwater information, we recommend that the contractor be prepared for a

temporary dewatering system. A temporary dewatering system consisting of sumps with pumps.

Construction site safety is the sole responsibility of the contractor who controls the means,

methods, and sequencing of construction operations. Under no circumstances shall the

information provided herein be interpreted to mean Terracon is assuming responsibility for

construction site safety or the contractor's activities; such responsibility shall neither be implied

nor inferred.
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Construction Observation and Testing

The earthwork efforts must be monitored under the direction of the Geotechnical Engineer of

Record or his/her representative. Monitoring should include documentation of adequate removal

of vegetation and topsoil and mitigation of areas delineated by the visual observation, DCP, or

geoprobe.

Each lift of compacted fill must be tested, evaluated, and reworked, as necessary until approved

by the Geotechnical Engineer of Record or his/her representative before placement of additional

lifts. Each lift of fill should be tested for density and water content at a frequency as per VDOT

Road and Bridge Specification 2020.

In areas of foundation excavations, the bearing subgrade must be evaluated under the direction

of the Geotechnical Engineer of Record or his/her representative. If unanticipated conditions are

encountered, the Geotechnical Engineer should prescribe mitigation options.

In addition to the documentation of the essential parameters necessary for construction, the

continuation of the Geotechnical Engineer into the construction phase of the project provides the

continuity to maintain the Geotechnical Engineer’s evaluation of subsurface conditions, including

assessing variations and associated design changes.

RETAINING WALL

It is our understanding the proposed site retaining wall will be designed as a VDOT RW-3 concrete

gravity retaining wall with a maximum exposed height of 5.0 feet, and an embedment of about 2.0

to 2.5 feet.

Lateral Earth Pressure Coefficients

The shear strength of the subsurface materials was evaluated from laboratory test data,

published correlations of Liquid Limit, Plasticity Index, and SPT-N values. Soil design parameters

for sound barrier walls and non-critical slopes, dated April 14, 2011 by VDOT was also used to

evaluate the shear strength values.  The proposed RW-3 retaining wall must be designed to resist

lateral pressures developed from the surrounding soil and surcharge loads. A summary of our

design lateral earth pressure recommendations are presented in the table below.
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Material

Unit

Weight

(γ) pcf

Angle of

Internal

Friction

(ᶲ)

degrees

Cohesion

(psf)

Coefficient

of Friction

(µ)

Lateral Earth Pressure (LEP)

Coefficients
1

Equivalent Fluid Pressures

(EFP)
5

Active

(Ka)

At-Rest

(Ko)

Passive

(Kp)

Active

(Ka)

At-Rest

(Ko)

Passive

(Kp)

New

Compacted

Fill
1

125 30 0 0.55 0.54 0.72 3.00 67H 90H 375D

Embankment

Backfill

(Fine)
 1

110 30 50 0.55 0.54 0.72 3.00 59H 79H 330D

Potomac

Group –

Coarse

Grained
2

125 32 50 0.60 0.46 0.68 3.25 58H 85H 406D

Potomac

Group - CH

(Residual
Strength)

(Fine)
 2

110 22
3
/10

4 0 0.40 -- 1.20 1.42 -- 120H 156D

Potomac

Group – CL

(Fully Softened
Strength)

(Fine)
 2

110 22 0 0.40 -- 0.91 2.20 -- 100H 242D

1. Lateral earth pressures are for the backfill slope of 2H:1V.

2. Lateral earth pressures are for horizontal ground surface.

3. Fully Softened Shear Strength is used for the coefficient of friction and lateral earth pressure.

4. Residual Shear strength for CH soils is used for slope stability analysis.

5. H = height of the structure, D = embedment depth below frost zone.

The lateral earth pressures shown in the table above apply only to cases where a subdrainage

system is installed as per VDOT RW-3 standard.  Hydrostatic pressures are not included in the

lateral earth pressures assuming the use of relatively granular or free-draining backfill, and

subdrainage (weepholes) at the base of walls below grade.

Equivalent fluid pressure factors presented in the table above are for the respective backfill

conditions.  Where applicable, the design should consider surcharge loads using a rectangular

earth pressure distribution.  The surcharge pressure ordinate should be obtained by multiplying

the surface surcharge pressure (q) by the lateral earth pressure coefficient for the respective

backfill condition. In addition to static earth pressures, the structural designer should consider

dynamic earth pressures due to seismic loading, as applicable.
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Bearing Resistance

As mentioned in the Site Preparation section, the bearing soils at the proposed RW-3 retaining

wall are not suitable for direct support of the retaining wall.  Therefore, we recommend that the

retaining wall bearing subgrade be undercut to a depth of 2 to 5 feet, and the excavation is filled

with lean concrete that has a compressive strength of about 2,000 psi. All footing subgrades must

be observed and approved by the geotechnical engineer of record or by his/her representative

before placement of concrete.

For concrete RW-3 gravity walls, backfill against the wall (i.e., specified backfill) should be

backfilled and constructed in accordance with specification reference VDOT 506.

We have computed the bearing resistance for the proposed RW-3 concrete gravity retaining wall

when supported on natural soils. The factored bearing resistance at the strength limit state is

calculated using a resistance factor of 0.55. The retaining wall engineer should check the internal

stability (sliding, overturning, ect.).  A summary of factored resistance for service, strength, and

extreme event limits, and estimated wall settlement, are presented in the table below.

Calculations are presented in the Calculations section of this report.

Retaining

Wall

Station

From

Est.

Bottom of

Footing

Elevation

(ft)

Approximate

Footing

Width (ft)1

Service

Limit State

Resistance

Φb = 1.00

(ksf) 2

Strength

Limit State

Factored

Resistance

Φb = 0.55

 (ksf)2

Extreme

Event Limit

State

Nominal

Resistance

Φb = 1.00

 (ksf) 2

Expected

Footing

Subgrade

Material

Estimated

Settlement

(inch)

Remark3

0+14 to

2+00
171 to 169 4.5 2.5 5.3 9.6

FAT CLAY

(CH), Potomac

Group - Coarse

or Existing Fill

1.0

2 -5 feet

undercut and

replacement

with lean

concrete

1. Footing width B = 0.6H; H is the maximum height of the wall.

2. Bearing resistance value was calculated without eccentricity.

3. For bearing capacity and settlement.

Footing subgrades should be observed and approved prior to placement of concrete, to ascertain

that footings are placed on suitable bearing soils as recommended herein.  Footings should be

excavated and concrete placed the same day in order to avoid disturbance from water or weather.

Disturbance of footing subgrades by exposure to water seepage or weather conditions should be

avoided.  Any existing fill, disturbed, frozen, or soft subgrade soils should be removed prior to

placing footing concrete.  It may be desirable to place a 3 to 4-inch thick “mud mat” of lean
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concrete immediately on the approved footing subgrade to avoid softening of the exposed

subgrade. Forms may be used if necessary, but less subgrade disturbance is anticipated if

excavations are made to the required dimensions and concrete placed against the soil.  If footings

are formed, the forms should be removed and the excavation backfilled as soon as possible.

Water should not be allowed to pond along the outside of footings for long periods of time.

We recommend that the proposed walls for this project be provided with a drainage system to

prevent a buildup of hydrostatic pressures in the walls’ specified backfill.  Drainage behind the

retaining walls should be in accordance with the VDOT Road and Bridge Standard RW-3.

Drainage behind the CIP concrete retaining walls may be provided by means of a 12-inch wide

drainage layer, placed directly behind the wall facing.  The drainage layer may consist of open-

graded crushed stone (i.e., VDOT No. 78 or No. 8 crushed stone), washed gravel, or other

acceptable free-draining material, as approved by the geotechnical engineer.  Weepholes (3-inch)

should be provided through the wall facing at 8-foot centers, to provide an outlet for water

collected in the drainage layer. Alternatively, water collected in the drainage panel/layer may be

an outlet to a continuous toe drain installed at the base of the wall behind the facing.

Global Stability

Global stability analysis has been performed for the proposed RW-3 retaining wall.  We have only

analyzed the global stability analysis for the retaining walls and not the stability of the slopes

above the retaining walls.  Also, temporary stability conditions during wall construction have not

been addressed herein and should be evaluated by the Specialty Contractor based on their

proposed construction sequence.

Slope stability analyses were performed using the limit equilibrium slope stability program

Slope/W version 10.2, developed by Geo-Slope International. This computer program was used

to generate potential failure surfaces with randomly selected radii and centers. The stability

analysis was performed assuming static loading for drained (long-term) soil conditions.  A search

for the most critical potential failure surfaces occurring within earth materials in the proposed

slopes was performed using optimized failure mode as calculated by the Spencer method. A

minimum required factory of the safety of 1.5 was targeted for the global stability analysis.

We believe the distress of the existing retaining wall is due to lateral earth pressure behind the

wall and it is not due to a global stability failure. We did not see any indication of slope failure on

the site. It is our professional opinion that a lower factor of safety (1.3) should be a reasonable

factor of safety against global failure when using residual shear strength. We understand that the

existing vegetation will be removed and the embankment behind the retaining wall will be

regraded to a 2:1 slope. Global and slope stability calculations are presented in the Calculations

section of this report, and calculated factors of safety (FOS) are summarized in the table below.

Global stability factors of safety for the retaining walls are unsatisfactory for long-term conditions.

Recommended remedial measures to enhance global stability are presented below:
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Retaining

Wall

Station No.

Approximate

Exposed Wall

Height /Back

Slope Height

(ft)

Failure

Type

FOS

Proposed

Condition

without

Undercut

FOS

Proposed

Condition

with

Undercut

Remarks Slope Stability Measure

1+75 5.5/26

Block 1.5 1.7
Residual

Shear Strength

(CH) – Global

Failure

We recommend undercut

depth of 2 to 5 feet. The

excavation is filled with lean

concrete that has a

compressive strength of

about 2,000 psi.
Circular 1.4 1.5

CORROSIVITY

The table below lists the results of laboratory sulfate and chloride. The values may be used to

estimate potential corrosive characteristics of the on-site soils with respect to contact with the

various underground materials which will be used for project construction. The test results are

listed below and are in the Exploration Results section of this report.

Corrosivity Test Results Summary

Boring

Sample

Depth

(feet)

Soil

Description

Resistivity

(ohm/cm)

Redox

Potential

(mV)

pH

Soluble

Chloride

(mg/kg)

Soluble

Sulfate

(mg/kg)

Soluble

Chloride

(mg/kg)

RW-1 5-10
clayey

SAND (SC)
2300 315 3.7 28 < 5 < 1.2

RW-1 10-15
silty SAND

(SM)
3000 291 3.7 26 7.1 < 1.2

■ Results of water-soluble sulfate testing indicate that samples of the on-site soils have an

exposure class of S1 when classified in accordance with Table 19.3.1.1 of the American

Concrete Institute (ACI) Design Manual. Concrete should be designed in accordance with

the provisions of the ACI Design Manual, Section 318, Chapter 19.

GENERAL COMMENTS

Our analysis and opinions are based upon our understanding of the project, the geotechnical

conditions in the area, and the data obtained from our site exploration. Natural variations will occur

between exploration point locations or due to the modifying effects of construction or weather.

The nature and extent of such variations may not become evident until during or after construction.
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Terracon should be retained as the Geotechnical Engineer, where noted in this report, to provide

observation and testing services during pertinent construction phases. If variations appear, we

can provide further evaluation and supplemental recommendations. If variations are noted in the

absence of our observation and testing services on-site, we should be immediately notified so

that we can provide evaluation and supplemental recommendations.

Our Scope of Services does not include either specifically or by implication any environmental or

biological (e.g., mold, fungi, bacteria) assessment of the site or identification or prevention of

pollutants, hazardous materials or conditions. If the owner is concerned about the potential for

such contamination or pollution, other studies should be undertaken.

Our services and any correspondence or collaboration through this system are intended for the

sole benefit and exclusive use of our client for specific application to the project discussed and

are accomplished in accordance with generally accepted geotechnical engineering practices with

no third-party beneficiaries intended. Any third-party access to services or correspondence is

solely for information purposes to support the services provided by Terracon to our client.

Reliance upon the services and any work product is limited to our client, and is not intended for

third parties. Any use or reliance of the provided information by third parties is done solely at their

own risk. No warranties, either express or implied, are intended or made.

Site characteristics as provided are for design purposes and not to estimate excavation cost. Any

use of our report in that regard is done at the sole risk of the excavating cost estimator as there

may be variations on the site that are not apparent in the data that could significantly impact

excavation cost. Any parties charged with estimating excavation costs should seek their own site

characterization for specific purposes to obtain the specific level of detail necessary for costing.

Site safety, and cost estimating including, excavation support, and dewatering

requirements/design are the responsibility of others. If changes in the nature, design, or location

of the project are planned, our conclusions and recommendations shall not be considered valid

unless we review the changes and either verify or modify our conclusions in writing.

SIGNATURE PAGE
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EXPLORATION AND TESTING PROCEDURES

Field Exploration

Number of Borings Boring Depth (feet) Planned Location

2 – Hand Auger

  (HA-01 and HA-02)
4 to 7 Embankment

2  - SPT 32.5 to 35 Retaining wall

Boring Layout and Elevations: Unless otherwise noted, Terracon personnel provided the boring

layout for the two new hand auger borings. Coordinates were obtained with a handheld GPS unit

(estimated horizontal accuracy of about ±10 feet) Elevations were not recorded. If elevations and

a more precise boring layout are desired, we recommend borings be surveyed for as-drilled

coordinates and elevation.

Subsurface Exploration Procedures (Hand Auger): We advanced hand auger borings with a 3

¼ inch auger attached to steel rods and handle extensions. The auger is manually advanced from

the ground surface with excavated soil removed from the borehole with each pass of the auger. In

the Kessler Dynamic Cone Penetrometer (DCP) sampling procedure, a standard 5/8-inch diameter

rod was driven into the ground by a 17.6-pound hammer falling a distance of 22.6 inches. The DCP

values are indicated on the DCP Test Data logs at the test depths. We observed and recorded

groundwater levels during drilling and sampling. For safety purposes, all borings were backfilled

with auger cuttings after their completion.

We advanced the borings with a track-mounted rotary drill rig using continuous hollow stem flight

augers. Five samples were obtained in the upper 10 feet of each boring and at intervals of 5 feet

thereafter. In the thin-walled tube sampling procedure, a thin-walled, seamless steel tube with a

sharp cutting edge was pushed hydraulically into the soil to obtain a relatively undisturbed sample.

In the split-barrel sampling procedure, a standard 2-inch outer diameter split-barrel sampling spoon

was driven into the ground by a 140-pound automatic hammer falling a distance of 30 inches. The

number of blows required to advance the sampling spoon the last 12 inches of a normal 18-inch

penetration is recorded as the Standard Penetration Test (SPT) resistance value. We observed and

recorded groundwater levels during drilling and sampling. For safety purposes, all borings were

backfilled with auger cuttings and grout after their completion. Pavements were patched with cold-

mix asphalt.

The sampling depths, penetration distances, and other sampling information was recorded on the

field boring logs. The samples were placed in appropriate containers and taken to our soil laboratory

for testing and classification by a Geotechnical Engineer. Our exploration team prepared field

boring logs as part of the drilling operations. These field logs included visual classifications of the

materials encountered during drilling and our interpretation of the subsurface conditions between
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samples. Final boring logs were prepared from the field logs. The final boring logs represent the

Geotechnical Engineer's interpretation of the field logs and include modifications based on

observations and tests of the samples in our laboratory.

Laboratory Testing

The project engineer reviewed the field data and assigned laboratory tests to understand the

engineering properties of the various soil strata, as necessary, for this project. Procedural

standards noted below are for reference to methodology in general. In some cases, variations to

methods were applied because of local practice or professional judgment. Standards noted below

include the reference to other, related standards. Such references are not necessarily applicable

to describe the specific test performed.

■ ASTM D2216 Standard Test Methods for Laboratory Determination of Water (Moisture)

Content of Soil and Rock by Mass

■ ASTM D4318 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of

Soils

■ ASTM D422 Standard Test Method for Particle-Size Analysis of Soils

■ ASTM D3080 Standard Test Method for Direct Shear of Soils Under Consolidated Drained

Conditions

■ ASTM D698 Standard Test Method for Laboratory Compaction Characteristics of Soil

■ ASTM G187 Standard Test Method for Resistivity

■ CA-643 Standard Test Method for Determing pH

■ CA-422 Standard Test Method for Determing Chloride (Water Soluble)

■ EPA 375.4 Test Method for Determing Sulfate (Water Soluble)

■ EPA 376.2 Test Method for Determing Sulfide (Water Soluble)

The laboratory testing program often included an examination of soil samples by an engineer.

Based on the material’s texture and plasticity, we described and classified the soil samples in

accordance with the Unified Soil Classification System.
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SITE LOCATION AND EXPLORATION PLANS

Contents:

Site Location Plan

Exploration Plan

Note: All attachments are one page unless noted above.
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SITE LOCATION
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Note to Preparer: This is a large table with outside borders. Just click inside the table

above this text box, then paste your GIS Toolbox image.

When paragraph markers are turned on you may notice a line of hidden text above and

outside the table – please leave that alone. Limit editing to inside the table.

The line at the bottom about the general location is a separate table line. You can edit

it as desired, but try to keep to a single line of text to avoid reformatting the page.

MAP 1 LANDSCAPE

DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS NOT INTENDED FOR CONSTRUCTION PURPOSES MAP PROVIDED BY MICROSOFT BING MAPS

Historical Terracon Project
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EXPLORATION PLAN

Columbia Pike Retaining Wall – Segment H & I ■ Arlington, Virginia

April 9, 2021 ■ Terracon Project No. JD205193

Note to Preparer: This is a large table with outside borders. Just click inside the table

above this text box, then paste your GIS Toolbox image.

When paragraph markers are turned on you may notice a line of hidden text above and

outside the table – please leave that alone. Limit editing to inside the table.

The line at the bottom about the general location is a separate table line. You can edit

it as desired, but try to keep to a single line of text to avoid reformatting the page.

MAP 2 LANDSCAPE

DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS NOT INTENDED FOR CONSTRUCTION PURPOSES MAP PROVIDED BY MICROSOFT BING MAPS
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EXPLORATION RESULTS

Contents:

Retaining Wall Logs (RW-1 through RW-2)

Hand Auger Logs (HA-01 through HA-02)

Summary of Laboratory Results (2 pages)

Atterberg Limits (2 pages)

Grain Size Distribution (3 pages)

Moisture-Density Relationship (2 pages)

Direct Shear Test Report (3 pages)

Corrosion (2 pages)

Note: All attachments are one page unless noted above.
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20.0

24.9

0.0 / 172.0
Asphalt = 12 in.  ASPH
1.0 / 171.0
Crushed stone = 12 in.  CRA
2.0 / 170.0
Fill, brown-gray, coarse, CLAYEY SAND, loose, moist
FL
3.0 / 169.0
Potomac Formation, brown-gray, ELASTIC SILT, stiff,
moist  MH
6.0 / 166.0
Potomac Formation, brown-gray, coarse, CLAYEY
SAND, very stiff, moist  SC
SAME: below 7 ft. hard
9.0 / 163.0
Potomac Formation, brown-gray, coarse, SILTY
SAND, very stiff, moist  SM
13.5 / 158.5
Potomac Formation, brown-gray, coarse, CLAYEY
SAND, very stiff, moist  SC
15.0 / 157.0
Potomac Formation, brown-gray, GRAVELLY FAT
CLAY WITH SAND, very stiff, moist  CH
17.0 / 155.0
Potomac Formation, brown-gray, coarse, CLAYEY
SAND, micaceous, very dense, moist  SC

23.5 / 148.5
Potomac Formation, gray, coarse, SILTY SAND,
micaceous, dense, moist  SM

SAME: below 28.5 ft. very dense

Auger and spoon refusal at 32.5 ft.
Bottom of borehole at 32.5 ft.
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100

100

100

100
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PAGE 1 OF 1

RW-1

RW-1

FIELD DESCRIPTION OF STRATA

GROUND WATER

PAGE 1 OF 1
OFFSET:  40 ft. right
LONGITUDE:  77.115972° W
COORD. DATUM:  NAD 83

REMARKS:  Rig Type: CME 550. Cave-in Depth at 24.5 ft. A borehole that was 3 ft offset from RW-1 was performed to
collect an undisturbed sample from 3 to 5 ft.

Copyright 2021, Commonwealth of Virginia
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STATION:  11+68
LATITUDE:  38.854556° N
SURFACE ELEVATION:  172.0 ft

JD205193
Arlington, Virginia
RETAINING WALL

Date(s) Drilled:  02/23/2021 - 02/23/2021
Drilling Method(s): 3.25" ID HSA
SPT Method: Automatic Hammer
Other Test(s): Not Applicable
Driller: Terracon (C. Guidel)
Logger: GeoConcepts (A. Garden)
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0.0 / 174.0
Asphalt = 12 in.  ASPH
1.0 / 173.0
Crushed stone = 12 in.  CRA
2.0 / 172.0
Fill, gray, fine to medium, SILTY SAND WITH GRAVEL,
medium dense, moist  FL
3.0 / 171.0
Fill, gray, fine to medium, SILTY GRAVEL WITH SAND,
medium dense, wet  FL
5.0 / 169.0
Potomac Formation, gray-brown, coarse, CLAYEY SAND,
medium dense, moist  SC
7.0 / 167.0
Potomac Formation, gray, medium to coarse, SILTY
GRAVEL WITH SAND, very dense, wet  GM
9.0 / 165.0
Potomac Formation, gray-brown, coarse, POORLY
GRADED GRAVEL WITH CLAY AND SAND, dense, wet
GP-GC
SAME: below 13.5 ft. medium dense

SAME: below 19 ft. very dense

28.5 / 145.5
Potomac Formation, gray, coarse, SILTY SAND,
micaceous, very dense  SM

Auger and spoon refusal at 35.0 feet.
Bottom of borehole at 35.0 ft.
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RW-2

RW-2

FIELD DESCRIPTION OF STRATA

GROUND WATER

PAGE 1 OF 1
OFFSET:  43 ft. right
LONGITUDE:  77.115633° W
COORD. DATUM:  NAD 83

REMARKS:  Rig Type: CME 550. Cave-in Depth at 22 ft.

Copyright 2021, Commonwealth of Virginia
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STATION:  12+61
LATITUDE:  38.854650° N
SURFACE ELEVATION:  174.0 ft

JD205193
Arlington, Virginia
RETAINING WALL

Date(s) Drilled:  02/23/2021 - 02/23/2021
Drilling Method(s): 3.25" ID HSA
SPT Method: Automatic Hammer
Other Test(s): Not Applicable
Driller: Terracon (C. Guidel)
Logger: GeoConcepts (A. Garden)
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23.2

FILL - SANDY LEAN CLAY (CL), fine to medium, orange brown, moist

Boring Terminated at 4 Feet
4.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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                    Columbia Pike and S. Frederick St
                    Arlington, VA
SITE:

Page 1 of 1

Advancement Method:
Hand Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: JD205193

Drill Rig: Hand Auger

Boring Started: 09-23-2020

BORING LOG NO. HA-01
Volkert, Inc.CLIENT:
Springfield, VA

Driller: Adam Seip

Boring Completed: 09-23-2020

Elevations were interpolated from a topographic site
plan.

PROJECT:  Columbia Pike Seg H & I Retaining Wall

19955 Highland Vista Dr Ste 170
Ashburn, VA

WATER LEVEL OBSERVATIONS
Groundwater not encountered
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28.0

25.4

10.7

FILL - SANDY FAT CLAY WITH GRAVEL (CH), fine to medium, brown orange, moist

FILL - CLAYEY SAND (SC), fine to coarse, brown, moist

Boring Terminated at 7 Feet

5.0

7.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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                    Columbia Pike and S. Frederick St
                    Arlington, VA
SITE:

Page 1 of 1

Advancement Method:
Hand Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: JD205193

Drill Rig: Hand Auger

Boring Started: 09-23-2020

BORING LOG NO. HA-02
Volkert, Inc.CLIENT:
Springfield, VA

Driller: Braque Mathson

Boring Completed: 09-23-2020

Elevations were interpolated from a topographic site
plan.

PROJECT:  Columbia Pike Seg H & I Retaining Wall

19955 Highland Vista Dr Ste 170
Ashburn, VA

WATER LEVEL OBSERVATIONS
Groundwater not encountered
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HA-01 0 - 4
SANDY LEAN CLAY(CL)

8.8 37 23 14 8.2 31.4 60.3 109.0 / 16.2

HA-02 0 - 5
SANDY FAT CLAY with GRAVEL(CH)

8.9 54 26 28 16.7 30.1 53.2 112.5 / 15.4

PAGE  1  OF  1SUMMARY OF LABORATORY RESULTS

PROJECT: Columbia Pike Seg H & I Retaining Wall PROJECT NUMBER:  JD205193

CLIENT:  Volkert, Inc.
                Springfield, VA

SITE:  Columbia Pike and S. Frederick St
           Arlington, VA

PH. 703-726-8030                      FAX.

19955 Highland Vista Dr Ste 170
Ashburn, VA

EXHIBIT:  B-1
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ID

Soil Classification
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Opt. Moisture (%)
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Content (%)
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Plasticity
Index
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RW-1 9-11
SILTY SAND(SM) / A-2-6 (0)

12.9 40 26 14 0.2 77.3 22.5

RW-2 5-7
CLAYEY SAND(SC) / A-2-7 (2)

22.2 116 22 94 1.4 81.8 16.8

RW-2 13.5-15 a
POORLY GRADED GRAVEL with CLAY

27.5 48 18 30 58.3 30.4 11.2

PAGE  1  OF  1SUMMARY OF LABORATORY RESULTS

PROJECT: Columbia Pike Seg H & I Ret Wall                                                                                                                                   PROJECT NUMBER: JD205193

CLIENT: Volkert, Inc.
 Springfield, VA

SITE:  Columbia Pike and S. Frederick St
           Arlington, VA

PH. 703-726-8030                      FAX.

19955 Highland Vista Dr Ste 170
Ashburn, VA
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Index

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



0

10

20

30

40

50

60

0 20 40 60 80 100

CH   
  o

r  
   

OH

CL   
 o

r  
   

OL

ML     or     OL

MH     or     OH

"U
" L

ine

"A
" L

ine

ATTERBERG LIMITS RESULTS
ASTM D4318
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LIQUID LIMIT

PROJECT NUMBER:  JD205193
PROJECT:  Columbia Pike Seg H & I

Retaining Wall

SITE:  Columbia Pike and S. Frederick St
           Arlington, VA

CLIENT:  Volkert, Inc.
                Springfield, VA

EXHIBIT:  B-1

19955 Highland Vista Dr Ste 170
Ashburn, VA
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PROJECT: Columbia Pike Seg H & I Ret Wall
                                                                               PROJECT NUMBER: JD205193

SITE: Columbia Pike and S. Frederick St
 Arlington, VA

CLIENT:  Volkert, Inc.
                Springfield, VA

19955 Highland Vista Dr Ste 170
Ashburn, VA
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT NUMBER:  JD205193
PROJECT:  Columbia Pike Seg H & I

Retaining Wall

SITE:  Columbia Pike and S. Frederick St
           Arlington, VA

CLIENT:  Volkert, Inc.
                Springfield, VA

EXHIBIT:  B-1

19955 Highland Vista Dr Ste 170
Ashburn, VA
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SOIL DESCRIPTION
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GRAIN SIZE

DEPTH

SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve

100.0
94.16
87.77
83.27
79.28
75.61
68.0
60.05
55.77
53.19
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94.88
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GRAIN SIZE DISTRIBUTION
ASTM D422 / ASTM C136

PROJECT: Columbia Pike Seg H & I Ret Wall
                                                                               PROJECT NUMBER: JD205193

SITE: Columbia Pike and S. Frederick St
 Arlington, VA

CLIENT:  Volkert, Inc.
                Springfield, VA

19955 Highland Vista Dr Ste 170
Ashburn, VA
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SILT OR CLAYCOBBLES
GRAVEL SAND

mediumfine coarse fine

SieveSieveSieve
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Terracon Consultants, Inc.

Chattanooga, TN

3/31/21

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

gravelly fat clay with sand

.5
.375
#4
#10
#20
#40
#60

#100
#140
#200

100.0
90.4
74.6
71.2
70.0
67.8
66.1
63.4
60.3
55.3

28 57 29

9.4095 7.9250 0.1032

CH A-7-6(13)

Volkert, Inc

Columbia Pike Seg H & I Retaining Wall

JD205193

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: RW-1 Depth: 15.0-17.0 ft
Sample Number: N/A Date:

Client:

Project:

Project No:
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MOISTURE-DENSITY RELATIONSHIP
ASTM D698/D1557

PROJECT NUMBER:  JD205193
PROJECT:  Columbia Pike Seg H & I

Retaining Wall

SITE:  Columbia Pike and S. Frederick St
           Arlington, VA

CLIENT:  Volkert, Inc.
                Springfield, VA

EXHIBIT:  B-1

19955 Highland Vista Dr Ste 170
Ashburn, VA
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SANDY LEAN CLAY(CL)

HA-01 @ 0 - 5 feet

Remarks:

Source of Material

Description of Material

ASTM D698 Method A

PCF105.7

Fraction > 4.75mm size

Uncorrected Optimum Water Content %

%16.2Corrected Optimum Water Content

Corrected Maximum Dry Density

Test Method

TEST RESULTS

Uncorrected Maximum Dry Density
PCF

ATTERBERG LIMITS
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8.2 %
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MOISTURE-DENSITY RELATIONSHIP
ASTM D698/D1557

PROJECT NUMBER:  JD205193
PROJECT:  Columbia Pike Seg H & I

Retaining Wall

SITE:  Columbia Pike and S. Frederick St
           Arlington, VA

CLIENT:  Volkert, Inc.
                Springfield, VA

EXHIBIT:  B-2

19955 Highland Vista Dr Ste 170
Ashburn, VA
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Percent Fines

SANDY FAT CLAY with

GRAVEL(CH)

HA-02 @ 0 - 5 feet

Remarks:

Source of Material

Description of Material

ASTM D698 Method A

PCF105.5

Fraction > 4.75mm size

Uncorrected Optimum Water Content %

%15.4Corrected Optimum Water Content

Corrected Maximum Dry Density

Test Method

TEST RESULTS

Uncorrected Maximum Dry Density
PCF

ATTERBERG LIMITS

53.2 %
16.7 %

18.1
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DIRECT SHEAR TEST REPORT

Terracon Consultants, Inc.
Chattanooga, TN

Client: Volkert, Inc

Project: Columbia Pike Seg H & I Retaining Wall

Source of Sample: HA-01 Depth: 0.0-5.0 ft

Sample Number: 1

Proj. No.: JD205193 Date Sampled: N/A

Sample Type: Remold

Description: Brown Sandy Lean Clay (CL)

LL= 37 PL= 23 PI= 14

Assumed Specific Gravity= 2.7

Remarks: Remolded sample.

Sample No.

Water Content, %

Dry Density, pcf

Saturation, %

Void Ratio

Diameter, in.

Height, in.

Water Content, %

Dry Density, pcf

Saturation, %

Void Ratio

Diameter, in.

Height, in.

Normal Stress, psi

Fail. Stress, psi

  Strain, %

Ult. Stress, psi

  Strain, %

Strain rate, in./min.
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 C, psi

f, deg

 Tan(f)

 Results

0.38

37.3

0.76

1

17.5

101.4

71.3

0.6625

2.500

1.000

23.3

102.3

97.2

0.6477

2.500

0.991

1.74

1.65

2.3

0.005

2

17.5

101.4

71.3

0.6625

2.500

1.000

23.1

102.3

96.3

0.6474

2.500

0.991

3.47

3.11

10.2

0.005

3

17.5

101.4

71.3

0.6625

2.500

1.000

22.5

104.2

98.4

0.6171

2.500

0.973

6.94

5.64

9.3

0.005
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DIRECT SHEAR TEST REPORT

Terracon Consultants, Inc.
Chattanooga, TN

Client: Volkert, Inc

Project: Columbia Pike Seg H & I Retaining Wall

Source of Sample: HA-02  Depth: 0.0-5.0 ft

Sample Number: 2

Proj. No.: JD205193 Date Sampled: N/A

Sample Type: Remolded

Description: Red-Brown Sandy Fat Clay with

Gravel (CH)

LL= 54 PL= 26 PI= 28

Assumed Specific Gravity= 2.7

Remarks: Remolded sample.

Sample No.

Water Content, %

Dry Density, pcf

Saturation, %

Void Ratio

Diameter, in.

Height, in.

Water Content, %

Dry Density, pcf

Saturation, %

Void Ratio

Diameter, in.

Height, in.

Normal Stress, psi

Fail. Stress, psi

  Strain, %

Ult. Stress, psi

  Strain, %

Strain rate, in./min.
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 Tan(f)

 Results

0.92

33.1

0.65

1

18.1

101.2

73.4

0.6656

2.500

1.000

26.4

98.4

99.8

0.7127

2.500

1.028

1.74

2.01

2.4

0.006

2

18.1

101.2

73.4

0.6656

2.500

1.000

24.5

101.0

99.0

0.6686

2.500

1.002

3.47

3.24

9.0

0.006

3

18.1

101.2

73.4

0.6656

2.500

1.000

23.8

102.0

98.7

0.6521

2.500

0.992

6.94

5.42

10.4

0.008
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DIRECT SHEAR TEST REPORT

Terracon Consultants, Inc.
Chattanooga, TN

Client: Volkert, Inc

Project: Columbia Pike Seg H & I Retaining Wall

Source of Sample: RW-1 Depth: 15.0-17.0 ft

Sample Number: N/A

Proj. No.: JD205193 Date Sampled: 3/31/21

Sample Type: Tube

Description: gravelly fat clay with sand

LL= 57 PI= 29PL= 28

Assumed Specific Gravity= 2.7

Remarks: Three Specimen Series

Specimens Were Blocky

Sample No.

Water Content, %

Dry Density, pcf

Saturation, %

Void Ratio

Diameter, in.

Height, in.

Water Content, %

Dry Density, pcf

Saturation, %

Void Ratio

Diameter, in.

Height, in.

Normal Stress, psi

Fail. Stress, psi

  Strain, %

Ult. Stress, psi

  Strain, %

Strain rate, in./min.
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 Tan(f)

Fail. Ult.

26.16

59.0

1.67

6.78

6.6

0.11
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34.9

84.0

93.4

1.0073

2.500

1.000

36.2

84.9

99.2

0.9860

2.500

0.989

3.50

31.85

2.7

7.25

9.2

0.007

2

35.8

85.4

99.1

0.9743

2.500

1.000

34.7

86.9

99.7

0.9400

2.500

0.983

7.00

38.04

1.9

7.49

2.1

0.007

3

33.7

88.1

99.8

0.9126

2.500

1.000

31.8

90.6

100.0

0.8604

2.500

0.973

14.00

49.42

2.2

8.43

9.6

0.007
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Terracon Consultants Inc. Report Number: 213433
Braque Mathson Date Received: 03/09/21 14:30
19955 Highland Vista Dr., Suite 170 Date Reported: 03/11/21 12:00
Ashburn, VA  20147 Project Location: Columbia Pike

Client Sample No: RW-1 Lab Sample No.: 213433-01
Sample Matrix: Soil Collection Date/Time:
Sample Description: 5.0-10.0 ft

Soil Corrosion Potential Tests

Parameter Method    Result Units Limit Dilution Qualifier Cont. Analysis Date Analyst
Resistivity ASTM G187 2300 ohm-cm N/A 1 A 03/11/21 JMP
Redox Potential Electrode + 315 mV N/A 1 A 03/11/21 JMP
pH CA-643 3.7 pH N/A A 03/11/21 JMP
Chloride (Water Soluble) CA-422 28 mg/Kg 2.5 1 A 03/11/21 JMP
Sulfate (Water Soluble) EPA 375.4 < 5.0 mg/Kg 5.0 1 U A 03/11/21 JMP
Sulfide (Water Soluble) EPA 376.2 < 1.2 mg/Kg 1.2 1 U A 03/11/21 JMP

Client Sample No: RW-1 Lab Sample No.: 213433-02
Sample Matrix: Soil Collection Date/Time:
Sample Description: 10.0-15.0 ft

Soil Corrosion Potential Tests

Parameter Method    Result Units Limit Dilution Qualifier Cont. Analysis Date Analyst
Resistivity ASTM G187 3000 ohm-cm N/A 1 A 03/11/21 JMP
Redox Potential Electrode + 291 mV N/A 1 A 03/11/21 JMP
pH CA-643 3.7 pH N/A A 03/11/21 JMP
Chloride (Water Soluble) CA-422 26 mg/Kg 2.5 1 A 03/11/21 JMP
Sulfate (Water Soluble) EPA 375.4 7.1 mg/Kg 5.0 1 A 03/11/21 JMP
Sulfide (Water Soluble) EPA 376.2 < 1.2 mg/Kg 1.2 1 U A 03/11/21 JMP

Certificate of Laboratory Analysis
HP ENVIRONMENTAL INCORPORATED

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424
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Terracon Consultants Inc. Report Number: 213433
Braque Mathson Date Received: 03/09/21 14:30
19955 Highland Vista Dr., Suite 170 Date Reported: 03/11/21 12:00
Ashburn, VA  20147 Project Location: Columbia Pike

Qualifier Codes:

U  = Analyte was not detected at or above reporting limit

Sample Container Codes:

Plastic Bag A Soil

Notes:

Soil Results are reported on a wet weight basis (as received) unless stated as "dry".
The lab results reflect the measurement of the sample received only and may not be completely representative of the sampled site.
The Client has the responsibility for assessing risk and appropriate data interpretation of the results contained herein.
Laboratory reports issued are intended for the exclusive use by the Client and shall not be reproduced except in its entirety.
The chain-of-custody is a part of the entire analytical report.
Residual sample(s) will be disposed of in three months unless otherwise notified.

Laboratory Report Approved by:

J Pfaff
Laboratory Director, Chemistry Date

Certificate of Laboratory Analysis
HP ENVIRONMENTAL INCORPORATED

03/11/21
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CALCULATIONS

Contents:

Bearing Resistance of RW-3 Wall (LRFD)

Bearing Capacity Service Limit and Elastic Settlement

Global Stability Calculations (20 pages)

Note: All attachments are one page unless noted above.
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BEARING RESISTANCE OF RW-3 WALL (LRFD) Computed by: BM
Project Info: Columbia Pike Checked by: SU
Project Number: JD205193
Structure: RW-3 Cast-In-Place Gravity Wall
Design Condition: Drained Condition

Footing Dimensions
B = 4.5 ft Width of Footing
L= 25 ft Length of Footing
Df = 2 ft Depth from ground surface to bottom of footing
H = 0 Horizontal component of load acting on footing (enter zero if load is vertical)
V = 0 Vertical component of load acting on footing (enter zero if load is vertical)

Soil and Groundwater Parameters
phi = 30 deg Note: Insert zero for no friction angle
phi = 30 deg  Not Reduced for punching shear
c = 0 psf Note: Insert zero for no cohesion
g moist = 115 pcf
g saturated = 115 pcf
Depth to GW = 10.0 ft Measured below the bottom of footing

Slope at the Footing Level
Slope inclination (°) deg
Height of Slope, Hs = ft
Distance, b = ft Distance of foundation from edge of slope.
b/B = 0.00
Df/B = 0.44
Ngq = Modified Bearing Capacity Factor from Figure 10.6.3.1.2c-2.
Ncq = Modified Bearing Capacity Factor from Figure 10.6.3.1.2c-1.
Ns = 0.00 Section 10.6.3.1.2c
Resistance Factor = 0.55 Table 11.5.7-1: Resistance Factors for Permanent Retaining Walls
RCBC =

THEORETICAL ESTIMATION OF BEARING CAPACITY (MUNFAKH, et. al. 2001)
AASHTO, 2014 (Section 10.6.3.1.2a, Page 10-69) Flat ground
AASHTO, 2014 (Section 10.6.3.1.2c, Page 10-73) When slope is present

Correction Factors (For no slope condition)

Groundwater Table Shape Depth Inclination
Cwq 1 sc 1.00 dq 1.00 ic 1.00
Cwg 1 sq 1.00 iq 1.00

sg 0.93 ig 1.00

Soil and Foundation Properties 0

a 0.00 degrees
Ng 22.40
Nc 30.14
Nq 18.40

SOLUTION: Nominal bearing resistance  (qn) = 9.6 ksf
Resistant factor (y) = 0.55
Factored bearing resistance  (qR) = 5.3 ksf

qn = c Ncq + 0.5 g B Ngq

For footings located on slopes or within 3B of a slope crest, Meyerhof (1957) charts are used. These charts are
provided in page 4.4.7.1.1.5, Figures 4.4.7.1.1.4A and 4B. Slope inclination should be set to zero (0) for
horizontal slope in front.

qn = c Nc sc ic + Nq sq dq iq Cwq + 0.5 g B Ng sg ig Cwg

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



RW-1

q0 Applied vertical stress (ksf) 2.5

B Footing width (ft) 4.5

Length Footing length (ft) 25.0

Es Young's modulus of soil (ksi) 1.64

bz
Shape factor (from Table 10.6.2.4.2-

1AASHTO LRFD 2014 manual)
1.25

n Poisson's Ratio 0.25

L/B L/B 5.56

A' Effective area of footing (sq. ft) 112.5

Se Elastic settlement (ft) 0.08

Se Elastic settlement (inch) 1.0

RW-1 and RW-2

20

1.64

1.64 ksiWeighted Average=

Representative Boring

Fill Soils - Average SPT (N Value)

Young's Modulus of Soil (ksi) - Table C10.4.6.3-1 (LRFD 2014)

Fill - Average N = 20

E = (0.056 x N160) = xx (ksi)

Intermediate Geomaterial (IGM) (10 feet)= ksi
Based on our previous

experience

Elastic Half Space Method; Equation 10.6.2.4.2-1

Parameters

0.0

Project Location: Arlington, VA Date: April 2020

Bearing Capacity Service Limit and Elastic Settlement

AASHTO LRFD Bridge Specifications

Project Number: JD205193 Calculated by: BM

Project Name: Columbia Pike Retaining Wall Checked by: SU
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Concrete

Concrete

Embankment Backfill - Fine (Backslope)

Existing Fill -Coarse

Potomac Group - Coarse

Potomac Group - Residual Shear Strength - Fine (CH)

Potomac Group - Residual Shear Strength - Fine (CH) Potomac Group - Residual Shear Strength - Fine (CH)

Potomac Group - Coarse

1.5

Offset from CL (ft)
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Color Name Material Model Unit
Weight
(pcf)

Effective
Cohesion
(psf)

Effective
Friction
Angle (°)

Concrete High Strength 150

Embankment Backfill -
Fine (Backslope)

Mohr-Coulomb 110 50 30

Existing Fill -Coarse Mohr-Coulomb 125 50 30

Potomac Group - Coarse Mohr-Coulomb 125 0 32

Potomac Group - Residual
Shear Strength - Fine (CH)

Mohr-Coulomb 110 0 10

Project: Columbia Pike Retaining Wall
Project Number: JD205193
Title: Columbia Pike Slope Station 1+75
Name: Block, Drained (Long-Term) (1)
Proposed Slope Condition Without Undercut

Note: Data point is randomly placed to show factor of safety value only and does not represent the true center of
the critical slip surface. Actual coordinates of the center of critical slip surface are: (20.721057, 227.18265) ft

Existing Roadway

Boring RW-1A

Hand Auger HA-02
Proposed RW-3
Gravity Wall
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Concrete

Potomac Group - Coarse

Concrete

Embankment Backfill - Fine (Backslope)

Existing Fill -Coarse

Potomac Group - Coarse

Potomac Group - Residual Shear Strength - Fine (CH)

Potomac Group - Residual Shear Strength - Fine (CH) Potomac Group - Residual Shear Strength - Fine (CH)
Concrete

1.7
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Color Name Material Model Unit
Weight
(pcf)

Effective
Cohesion
(psf)

Effective
Friction
Angle (°)

Concrete High Strength 150

Embankment Backfill -
Fine (Backslope)

Mohr-Coulomb 110 50 30

Existing Fill -Coarse Mohr-Coulomb 125 50 30

Potomac Group - Coarse Mohr-Coulomb 125 0 32

Potomac Group - Residual
Shear Strength - Fine (CH)

Mohr-Coulomb 110 0 10

Project: Columbia Pike Retaining Wall
Project Number: JD205193
Title: Columbia Pike Slope Station 1+75
Name: Block, Drained (Long-Term) (2)
Proposed Slope Condition With Undercut

Note: Data point is randomly placed to show factor of safety value only and does not represent the true center of
the critical slip surface. Actual coordinates of the center of critical slip surface are: (17.928358, 227.13122) ft

Existing Roadway

Boring RW-1A

Hand Auger HA-02
Proposed RW-3
Gravity Wall

1.5 ft
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Concrete

Concrete

Embankment Backfill - Fine (Backslope)

Existing Fill -Coarse

Potomac Group - Coarse

Potomac Group - Residual Shear Strength - Fine (CH)

Potomac Group - Residual Shear Strength - Fine (CH) Potomac Group - Residual Shear Strength - Fine (CH)

Potomac Group - Coarse

1.4
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Color Name Material Model Unit
Weight
(pcf)

Effective
Cohesion
(psf)

Effective
Friction
Angle (°)

Concrete High Strength 150

Embankment Backfill -
Fine (Backslope)

Mohr-Coulomb 110 50 30

Existing Fill -Coarse Mohr-Coulomb 125 50 30

Potomac Group - Coarse Mohr-Coulomb 125 0 32

Potomac Group - Residual
Shear Strength - Fine (CH)

Mohr-Coulomb 110 0 10

Project: Columbia Pike Retaining Wall
Project Number: JD205193
Title: Columbia Pike Slope Station 1+75
Name: Circular, Drained (Long-Term) (1)
Proposed Slope Condition Without Undercut

Note: Data point is randomly placed to show factor of safety value only and does not represent the true center of
the critical slip surface. Actual coordinates of the center of critical slip surface are: (2.5072077, 264.26104) ft

Existing Roadway

Boring RW-1A

Hand Auger HA-02
Proposed RW-3
Gravity Wall
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Concrete

Potomac Group - Coarse

Concrete

Embankment Backfill - Fine (Backslope)

Existing Fill -Coarse

Potomac Group - Coarse

Potomac Group - Residual Shear Strength - Fine (CH)

Potomac Group - Residual Shear Strength - Fine (CH) Potomac Group - Residual Shear Strength - Fine (CH)
Concrete

1.5

Offset from CL (ft)
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Color Name Material Model Unit
Weight
(pcf)

Effective
Cohesion
(psf)

Effective
Friction
Angle (°)

Concrete High Strength 150

Embankment Backfill -
Fine (Backslope)

Mohr-Coulomb 110 50 30

Existing Fill -Coarse Mohr-Coulomb 125 50 30

Potomac Group - Coarse Mohr-Coulomb 125 0 32

Potomac Group - Residual
Shear Strength - Fine (CH)

Mohr-Coulomb 110 0 10

Project: Columbia Pike Retaining Wall
Project Number: JD205193
Title: Columbia Pike Slope Station 1+75
Name: Circular, Drained (Long-Term) (2)
Proposed Slope Condition With Undercut

Note: Data point is randomly placed to show factor of safety value only and does not represent the true center of
the critical slip surface. Actual coordinates of the center of critical slip surface are: (-0.72491392, 268.02529) ft

Existing Roadway

Boring RW-1A

Hand Auger HA-02
Proposed RW-3
Gravity Wall

1.5 ft
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Block, Drained (Long-Term) (1)
Report generated using GeoStudio 2021 R2. Copyright © 1991-2021 GEOSLOPE International Ltd.

File Information
File Version: 11.01
Title: Columbia Pike Slope Station 1+75
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Time: 08:47:54 AM
Tool Version: 11.1.2.22321
File Name: Columbia Pike RW-3_3 Rev1.gsz
Directory: C:\Users\bdmathson\OneDrive - Terracon Consultants Inc\Desktop\66\JD205193\Working
Files\Calculations-Analyses\
Last Solved Date: 04/08/2021
Last Solved Time: 08:48:14 AM

Project Settings
Unit System: U.S. Customary Units

Analysis Settings
Block, Drained (Long-Term) (1)

Kind: SLOPE/W
Analysis Type: Spencer
Settings

PWP Conditions from: Piezometric Line
Apply Phreatic Correction: No
Use Staged Rapid Drawdown: No
Critical Slip Surface Source from: (none)
Unit Weight of Water: 62.430189 pcf

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No
Tension Crack Option: (none)

Distribution
F of S Calculation Option: Constant

Advanced
Geometry Settings

Minimum Slip Surface Depth: 0.1 ft
Number of Slices: 30

Factor of Safety Convergence Settings
Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001

Solution Settings
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Search Method: Root Finder
Tolerable difference between starting and converged F of S: 3
Maximum iterations to calculate converged lambda: 20
Max Absolute Lambda: 2

Materials
Existing Fill -Coarse

Material Model: Mohr-Coulomb
Unit Weight: 125 pcf
Effective Cohesion: 50 psf
Effective Friction Angle: 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Concrete
Material Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure

Piezometric Line: 1

Potomac Group - Coarse
Material Model: Mohr-Coulomb
Unit Weight: 125 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Embankment Backfill - Fine (Backslope)
Material Model: Mohr-Coulomb
Unit Weight: 110 pcf
Effective Cohesion: 50 psf
Effective Friction Angle: 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Potomac Group - Residual Shear Strength - Fine (CH)
Material Model: Mohr-Coulomb
Unit Weight: 110 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 10 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Limits
Left Coordinate: (-60, 171.47) ft
Right Coordinate: (119.99, 171.84) ft
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Slip Surface Block
Left Grid

Upper Left: (-29, 169.25) ft
Lower Left: (-29, 155.25) ft
Lower Right: (-4, 155.25) ft
X Increments: 4
Y Increments: 4
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid
Upper Left: (16, 177.24924) ft
Lower Left: (16, 155.24924) ft
Lower Right: (44, 155.24924) ft
X Increments: 4
Y Increments: 4
Angle Increments: 2

Piezometric Lines
Piezometric Line 1

Coordinates

X Y
Coordinate 1 -57.94 ft 158.9 ft
Coordinate 2 -34.59 ft 158.9 ft
Coordinate 3 119.89 ft 158.95 ft

Geometry
Name: RW-3 (slope/fill Fully Soften) (1)

Settings
View: 2D
Element Thickness: 1 ft

Points
X Y

Point 1 1.02 ft 176.68 ft
Point 2 1.94 ft 176.68 ft
Point 3 5.28 ft 169.2 ft
Point 4 0.49 ft 169.2 ft
Point 5 0.49 ft 170.08 ft
Point 6 0.92 ft 170.71 ft
Point 7 0.93541 ft 171.63 ft
Point 8 -60 ft 171.47 ft
Point 9 119.99 ft 163.47 ft
Point 10 119.96 ft 216.07 ft
Point 11 84.01974 ft 216.02 ft
Point 12 2.81 ft 176.28 ft
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Point
13

119.99 ft 171.84 ft

Point
14 119.99 ft 158.95 ft

Point
15 -60 ft 158.9 ft

Point
16 119.99 ft 121.03 ft

Point
17 -60 ft 120.98 ft

Point
18 20.03 ft 184.89503

ft
Point
19 119.99 ft 169.28 ft

Point
20 119.99 ft 170 ft

Point
21 -60 ft 170 ft

Point
22

4.92278
ft 170 ft

Point
23 0.49 ft 170 ft

Point
24 -60 ft 157 ft

Point
25 119.99 ft 157 ft

Point
26 119.99 ft 155 ft

Point
27 -60 ft 155 ft

Point
28 -60 ft 169 ft

Point
29 119.99 ft 169 ft

Point
30 0.49 ft 169 ft

Point
31 8.282 ft 169 ft

Point
32 119.99 ft 166.42805

ft
Point
33

-2.55272
ft 169 ft

Point
34 5.28 ft 169 ft

Point
35 5 ft 169 ft

Regions
Material Points Area

Region
1 Concrete 2,1,7,6,5,23,4,3,22 20.337 ft²

Region
2 Concrete 4,30,35,34,3 0.958 ft²
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Region
3

Embankment Backfill - Fine (Backslope) 13,10,11,18,12,2,22,20 3,782.5
ft²

Region
4 Existing Fill -Coarse 5,6,7,8,21,23 94.262

ft²
Region
5 Potomac Group - Coarse 16,17,27,26 6,118.8

ft²
Region
6

Potomac Group - Residual Shear Strength -
Fine (CH) 24,25,26,27 359.98

ft²
Region
7

Potomac Group - Residual Shear Strength -
Fine (CH) 4,23,21,28,33,30 60.49 ft²

Region
8

Potomac Group - Residual Shear Strength -
Fine (CH) 29,19,20,22,3,34,31 114.85

ft²
Region
9 Potomac Group - Coarse 30,33,28,15,24,25,14,9,32,29,31,34,35 2,159.9

ft²

Slip Results
Slip Surfaces Analysed: 2537 of 5625 converged

Current Slip Surface
Slip Surface: 988
Factor of Safety: 1.5
Volume: 3,185.9082 ft³
Weight: 365,709.82 lbf
Resisting Moment: 10,470,623 lbf·ft
Activating Moment: 7,005,170.5 lbf·ft
Resisting Force: 121,206.94 lbf
Activating Force: 81,045.205 lbf
Slip Rank: 1 of 5,625 slip surfaces
Exit: (-43.264631, 171.51394) ft
Entry: (104.79967, 216.04891) ft
Radius: 80.752177 ft
Center: (20.721057, 227.18265) ft

Slip Slices

X Y PWP
Base

Normal
Stress

Frictional
Strength

Cohesive
Strength

Suction
Strength

Base
Material

Slice
1

-41.43714
ft

170.75697
ft

-740.23295
psf

179.32099
psf

103.53102
psf 50 psf 0 psf Existing Fill

-Coarse

Slice
2

-38.402543
ft 169.5 ft -661.76 psf 297.56743

psf
52.469167
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
3

-35.892718
ft

168.4604
ft

-596.85735
psf

584.56184
psf

365.27478
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
4

-31.86986
ft

166.79407
ft

-492.77358
psf

916.52099
psf

572.70588
psf 0 psf 0 psf

Potomac
Group -
Coarse

0 psf 0 psf
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Slice
5

-26.429581
ft

164.54064
ft

-351.98113
psf

1,365.4432
psf

853.22364
psf

Potomac
Group -
Coarse

Slice
6

-20.989302
ft

162.2872
ft

-211.18868
psf

1,814.3655
psf

1,133.7414
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
7

-15.549023
ft

160.03376
ft

-70.396225
psf

2,263.2878
psf

1,414.2592
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
8

-10.526879
ft

157.95352
ft

59.575053
psf

2,652.1113
psf

1,619.9965
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
9

-6.1124369
ft 156.125 ft 173.81921

psf
2,292.9916
psf

373.66728
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
10 -3.27636 ft 155.24999

ft
228.50364
psf

2,055.4583
psf

322.14141
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
11 -1.03136 ft 155.24995

ft
228.55123
psf

2,056.2188
psf

322.26711
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
12

0.712705
ft

155.24993
ft

228.58819
psf

2,108.105
psf

331.40953
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
13

0.977705
ft

155.24992
ft

228.59381
psf

2,529.4711
psf

405.70675
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
14 1.48 ft 155.24991

ft
228.60446
psf

2,919.008
psf

474.39073
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
15 2.375 ft 155.2499

ft
228.62343
psf

2,856.3051
psf

463.33118
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
16

3.905 ft 155.24987
ft

228.65585
psf

2,758.252
psf

446.03604
psf

0 psf 0 psf Potomac
Group -

Page 6 of 8Block, Drained (Long-Term) (1)

4/9/2021file:///N:/Projects/2020/JD205193/Working%20Files/Calculations-Analyses/Block,%20Drai...

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424



Residual
Shear
Strength -
Fine (CH)

Slice
17 5.14 ft 155.24986

ft
228.68203
psf

2,710.8135
psf

437.66674
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
18 6.781 ft 155.24983

ft
228.71681
psf

2,782.5687
psf

450.31299
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
19 11.219 ft 155.24976

ft
228.81087
psf

3,033.762
psf

494.58856
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
20 17.093 ft 155.24967

ft
228.93537
psf

3,366.2337
psf

553.19034
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
21 22.427 ft 155.24958

ft
229.04843
psf

3,664.3754
psf

605.74083
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
22 27.221 ft 155.24951

ft
229.15004
psf

3,928.187
psf

652.24003
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
23 32.015 ft 155.24943

ft
229.25165
psf

4,191.9987
psf

698.73922
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
24 36.809 ft 155.24935

ft
229.35326
psf

4,455.8104
psf

745.23842
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
25

41.603 ft 155.24928
ft

229.45486
psf

4,719.622
psf

791.73762
psf

0 psf 0 psf Potomac
Group -
Residual
Shear
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Strength -
Fine (CH)

Slice
26

44.87538
ft

156.12462
ft

174.87322
psf

3,539.1114
psf

593.20597
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
27

46.714074
ft

157.96331
ft

60.120384
psf

2,942.3794
psf

1,801.0353
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
28

50.19573
ft

161.44497
ft

-157.16975
psf

2,769.9138
psf

1,730.8342
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
29

55.232417
ft

166.48166
ft

-471.50926
psf

2,538.318
psf

1,586.1171
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
30

58.25076
ft 169.5 ft -659.88401

psf
2,821.1316
psf

497.44162
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
31

61.277658
ft

172.5269
ft

-848.79266
psf

2,314.1222
psf

1,336.0591
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
32

66.331454
ft

177.58069
ft -1,164.2 psf 2,127.5748

psf
1,228.3559
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
33

71.38525
ft

182.63449
ft

-1,479.6073
psf

1,941.0274
psf

1,120.6527
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
34

76.439046
ft

187.68829
ft

-1,795.0146
psf

1,754.48
psf

1,012.9495
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
35

81.492842
ft

192.74208
ft

-2,110.4219
psf

1,567.9325
psf

905.24628
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
36

86.617231
ft

197.86647
ft

-2,430.235
psf

1,288.2353
psf

743.76301
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
37

91.812213
ft

203.06145
ft

-2,754.4537
psf

915.38827
psf

528.49966
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
38

97.007196
ft

208.25644
ft

-3,078.6725
psf

542.54122
psf

313.23632
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
39

102.20218
ft

213.45142
ft

-3,402.8912
psf

169.69417
psf

97.972977
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)
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Block, Drained (Long-Term) (2)
Report generated using GeoStudio 2021 R2. Copyright © 1991-2021 GEOSLOPE International Ltd.

File Information
File Version: 11.01
Title: Columbia Pike Slope Station 1+75
Created By: Mathson, Braque D
Last Edited By: Mathson, Braque D
Revision Number: 833
Date: 04/08/2021
Time: 08:47:54 AM
Tool Version: 11.1.2.22321
File Name: Columbia Pike RW-3_3 Rev1.gsz
Directory: C:\Users\bdmathson\OneDrive - Terracon Consultants Inc\Desktop\66\JD205193\Working
Files\Calculations-Analyses\
Last Solved Date: 04/08/2021
Last Solved Time: 08:48:04 AM

Project Settings
Unit System: U.S. Customary Units

Analysis Settings
Block, Drained (Long-Term) (2)

Kind: SLOPE/W
Analysis Type: Spencer
Settings

PWP Conditions from: Piezometric Line
Apply Phreatic Correction: No
Use Staged Rapid Drawdown: No
Critical Slip Surface Source from: (none)
Unit Weight of Water: 62.430189 pcf

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 1
Restrict Block Crossing: No
Optimize Critical Slip Surface Location: No
Tension Crack Option: (none)

Distribution
F of S Calculation Option: Constant

Advanced
Geometry Settings

Minimum Slip Surface Depth: 0.1 ft
Number of Slices: 30

Factor of Safety Convergence Settings
Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001

Solution Settings
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Search Method: Root Finder
Tolerable difference between starting and converged F of S: 3
Maximum iterations to calculate converged lambda: 20
Max Absolute Lambda: 2

Materials
Existing Fill -Coarse

Material Model: Mohr-Coulomb
Unit Weight: 125 pcf
Effective Cohesion: 50 psf
Effective Friction Angle: 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Concrete
Material Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure

Piezometric Line: 1

Potomac Group - Coarse
Material Model: Mohr-Coulomb
Unit Weight: 125 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Embankment Backfill - Fine (Backslope)
Material Model: Mohr-Coulomb
Unit Weight: 110 pcf
Effective Cohesion: 50 psf
Effective Friction Angle: 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Potomac Group - Residual Shear Strength - Fine (CH)
Material Model: Mohr-Coulomb
Unit Weight: 110 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 10 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Limits
Left Coordinate: (-60, 171.47) ft
Right Coordinate: (119.99, 171.84) ft
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Slip Surface Block
Left Grid

Upper Left: (-29, 169) ft
Lower Left: (-29, 155) ft
Lower Right: (-4, 155) ft
X Increments: 4
Y Increments: 4
Starting Angle: 135 °
Ending Angle: 180 °
Angle Increments: 2

Right Grid
Upper Left: (16, 176.99924) ft
Lower Left: (16, 154.99924) ft
Lower Right: (44, 154.99924) ft
X Increments: 4
Y Increments: 4
Angle Increments: 2

Piezometric Lines
Piezometric Line 1

Coordinates

X Y
Coordinate 1 -57.94 ft 158.9 ft
Coordinate 2 -34.59 ft 158.9 ft
Coordinate 3 119.89 ft 158.95 ft

Geometry
Name: RW-3 (slope/fill Fully Soften) (2)

Settings
View: 2D
Element Thickness: 1 ft

Points
X Y

Point 1 1.02 ft 176.68 ft
Point 2 1.94 ft 176.68 ft
Point 3 5.28 ft 169.2 ft
Point 4 0.49 ft 169.2 ft
Point 5 0.49 ft 170.08 ft
Point 6 0.92 ft 170.71 ft
Point 7 0.93541 ft 171.63 ft
Point 8 -60 ft 171.47 ft
Point 9 119.99 ft 163.47 ft
Point 10 119.96 ft 216.07 ft
Point 11 83.02123 ft 216.02 ft
Point 12 2.81 ft 176.28 ft
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Point
13

119.99 ft 171.84 ft

Point
14 119.99 ft 158.95 ft

Point
15 -60 ft 158.9 ft

Point
16 119.99 ft 121.03 ft

Point
17 -60 ft 120.98 ft

Point
18 20.03 ft 184.89503

ft
Point
19 119.99 ft 169.28 ft

Point
20 119.99 ft 170 ft

Point
21 -60 ft 170 ft

Point
22

4.92278
ft 170 ft

Point
23 0.49 ft 170 ft

Point
24 -60 ft 157 ft

Point
25 119.99 ft 157 ft

Point
26 119.99 ft 155 ft

Point
27 -60 ft 155 ft

Point
28 -60 ft 169 ft

Point
29 119.99 ft 169 ft

Point
30 0.49 ft 169 ft

Point
31 8.282 ft 169 ft

Point
32 119.99 ft 166.42805

ft
Point
33

-2.55272
ft 169 ft

Point
34

-2.55272
ft 167.5 ft

Point
35 5.28 ft 169 ft

Point
36

5.27223
ft 167.5 ft

Regions
Material Points Area

Region 1 Concrete 2,1,7,6,5,23,4,3,22 20.337 ft²
Region 2 Potomac Group - Coarse 34,33,28,15,24,25,14,9,32,29,31,35,36
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2,148.1
ft²

Region 3 Concrete 4,30,35,3 0.958 ft²

Region 4 Embankment Backfill - Fine (Backslope) 13,10,11,18,12,2,22,20 3,798.1
ft²

Region 5 Existing Fill -Coarse 5,6,7,8,21,23 94.262
ft²

Region 6 Potomac Group - Coarse 16,17,27,26 6,118.8
ft²

Region 7 Potomac Group - Residual Shear Strength
- Fine (CH) 24,25,26,27 359.98

ft²

Region 8 Potomac Group - Residual Shear Strength
- Fine (CH) 4,23,21,28,33,30 60.49 ft²

Region 9 Potomac Group - Residual Shear Strength
- Fine (CH) 29,19,20,22,3,35,31 114.85

ft²
Region
10 Concrete 30,33,34,36,35 11.743

ft²

Slip Results
Slip Surfaces Analysed: 2193 of 5625 converged

Current Slip Surface
Slip Surface: 4,408
Factor of Safety: 1.7
Volume: 1,433.2348 ft³
Weight: 160,182.02 lbf
Resisting Moment: 5,318,956.5 lbf·ft
Activating Moment: 3,212,910.8 lbf·ft
Resisting Force: 80,536.172 lbf
Activating Force: 48,634.739 lbf
Slip Rank: 1 of 5,625 slip surfaces
Exit: (-18.674818, 171.57851) ft
Entry: (88.528214, 216.02745) ft
Radius: 65.033133 ft
Center: (21.1045, 227.13969) ft

Slip Slices

X Y PWP
Base

Normal
Stress

Frictional
Strength

Cohesive
Strength

Suction
Strength

Base
Material

Slice
1

-16.76939
ft

170.78925
ft

-741.8883
psf

225.12376
psf

129.97526
psf 50 psf 0 psf Existing Fill

-Coarse

Slice
2

-13.656854
ft 169.5 ft -661.33701

psf
340.03167
psf

59.956758
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
3

-10.337311
ft 168.125 ft -575.42843

psf
795.3551
psf

496.99303
psf 0 psf 0 psf

Potomac
Group -
Coarse

166.375 ft 0 psf 0 psf
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Slice
4

-6.1124369
ft

-466.09023
psf

1,212.7999
psf

757.84148
psf

Potomac
Group -
Coarse

Slice
5 -3.27636 ft 165.59044

ft
-417.05291
psf

780.82335
psf

487.91258
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
6 -1.03136 ft 165.87103

ft
-434.5248
psf

784.16752
psf

490.00225
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
7

0.712705
ft

166.08901
ft

-448.09812
psf

808.6949
psf

505.32866
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
8

0.977705
ft

166.12213
ft

-450.16051
psf

1,237.4593
psf

773.25038
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
9 1.48 ft 166.18491

ft
-454.06966
psf

1,629.5853
psf

1,018.2779
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
10 2.375 ft 166.29677

ft
-461.03506
psf

1,550.3463
psf

968.76388
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
11 3.86639 ft 166.48317

ft
-472.64192
psf

1,422.6714
psf

888.98376
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
12 5.10139 ft 166.63753

ft
-482.25341
psf

1,357.5317
psf

848.27998
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
13 6.781 ft 166.84745

ft
-495.32511
psf

1,362.1242
psf

851.14968
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
14 10.24 ft 167.27977

ft
-522.24504
psf

1,506.2405
psf

941.2035
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
15 14.156 ft 167.76921

ft
-552.72162
psf

1,669.3972
psf

1,043.1551
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
16 18.072 ft 168.25865

ft
-583.1982
psf

1,832.554
psf

1,145.1068
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
17

22.016774
ft

168.75168
ft

-613.89871
psf

1,995.4825
psf

1,246.9159
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
18 26.0038 ft 169.25 ft -644.92806

psf
2,004.0291
psf

353.36439
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
19

30.004307
ft 169.75 ft -676.06232

psf
2,163.1629
psf

381.42399
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

34.0038 ft 50 psf 0 psf
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Slice
20

170.24987
ft

-707.18869
psf

2,494.0162
psf

1,439.9209
psf

Embankment
Backfill - Fine
(Backslope)

Slice
21

38.00228
ft

170.74962
ft

-738.30717
psf

2,664.2341
psf

1,538.1963
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
22

42.00076
ft

171.24937
ft

-769.42565
psf

2,834.452
psf

1,636.4716
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
23

45.773692
ft

173.27293
ft

-895.681
psf

1,652.0129
psf

953.79009
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
24

49.321077
ft

176.82032
ft

-1,117.0732
psf

1,529.3969
psf

882.99771
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
25

52.868461
ft

180.3677
ft

-1,338.4654
psf

1,406.7809
psf

812.20533
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
26

56.415846
ft

183.91509
ft

-1,559.8576
psf

1,284.1649
psf

741.41295
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
27

59.96323
ft

187.46247
ft

-1,781.2498
psf

1,161.5489
psf

670.62057
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
28

63.510615
ft

191.00985
ft

-2,002.642
psf

1,038.9329
psf

599.82819
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
29 67.058 ft 194.55724

ft
-2,224.0342
psf

916.3169
psf

529.03581
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
30

70.605384
ft

198.10462
ft

-2,445.4264
psf

793.7009
psf

458.24343
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
31

74.152769
ft

201.65201
ft

-2,666.8186
psf

671.0849
psf

387.45105
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
32

77.700153
ft

205.19939
ft

-2,888.2108
psf

548.4689
psf

316.65867
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
33

81.247538
ft

208.74678
ft

-3,109.6031
psf

425.8529
psf

245.86629
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
34

84.397976
ft

211.89722
ft

-3,306.2219
psf

270.60428
psf

156.23345
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
35

87.151468
ft

214.65071
ft

-3,478.0672
psf

82.723028
psf

47.760162
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)
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Circular, Drained (Long-Term) (1)
Report generated using GeoStudio 2021 R2. Copyright © 1991-2021 GEOSLOPE International Ltd.

File Information
File Version: 11.01
Title: Columbia Pike Slope Station 1+75
Created By: Mathson, Braque D
Last Edited By: Mathson, Braque D
Revision Number: 833
Date: 04/08/2021
Time: 08:47:54 AM
Tool Version: 11.1.2.22321
File Name: Columbia Pike RW-3_3 Rev1.gsz
Directory: C:\Users\bdmathson\OneDrive - Terracon Consultants Inc\Desktop\66\JD205193\Working
Files\Calculations-Analyses\
Last Solved Date: 04/08/2021
Last Solved Time: 08:48:20 AM

Project Settings
Unit System: U.S. Customary Units

Analysis Settings
Circular, Drained (Long-Term) (1)

Kind: SLOPE/W
Analysis Type: Spencer
Settings

PWP Conditions from: Piezometric Line
Apply Phreatic Correction: No
Use Staged Rapid Drawdown: No
Critical Slip Surface Source from: (none)
Unit Weight of Water: 62.430189 pcf

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack Option: (none)

Distribution
F of S Calculation Option: Constant

Advanced
Geometry Settings

Minimum Slip Surface Depth: 0.1 ft
Number of Slices: 30

Factor of Safety Convergence Settings
Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001

Solution Settings
Search Method: Root Finder
Tolerable difference between starting and converged F of S: 3
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Maximum iterations to calculate converged lambda: 20
Max Absolute Lambda: 2

Materials
Existing Fill -Coarse

Material Model: Mohr-Coulomb
Unit Weight: 125 pcf
Effective Cohesion: 50 psf
Effective Friction Angle: 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Concrete
Material Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure

Piezometric Line: 1

Potomac Group - Coarse
Material Model: Mohr-Coulomb
Unit Weight: 125 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Embankment Backfill - Fine (Backslope)
Material Model: Mohr-Coulomb
Unit Weight: 110 pcf
Effective Cohesion: 50 psf
Effective Friction Angle: 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Potomac Group - Residual Shear Strength - Fine (CH)
Material Model: Mohr-Coulomb
Unit Weight: 110 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 10 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Entry and Exit
Left Type: Range
Left-Zone Left Coordinate: (-52, 171.49101) ft
Left-Zone Right Coordinate: (-4, 171.61704) ft
Left-Zone Increment: 30
Right Type: Range
Right-Zone Left Coordinate: (6, 177.87593) ft
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Right-Zone Right Coordinate: (109.5, 216.05545) ft
Right-Zone Increment: 50
Radius Increments: 4

Slip Surface Limits
Left Coordinate: (-60, 171.47) ft
Right Coordinate: (119.99, 171.84) ft

Piezometric Lines
Piezometric Line 1

Coordinates

X Y
Coordinate 1 -57.94 ft 158.9 ft
Coordinate 2 -34.59 ft 158.9 ft
Coordinate 3 119.89 ft 158.95 ft

Geometry
Name: RW-3 (slope/fill Fully Soften) (4)

Settings
View: 2D
Element Thickness: 1 ft

Points
X Y

Point 1 1.02 ft 176.68 ft
Point 2 1.94 ft 176.68 ft
Point 3 5.28 ft 169.2 ft
Point 4 0.49 ft 169.2 ft
Point 5 0.49 ft 170.08 ft
Point 6 0.92 ft 170.71 ft
Point 7 0.93541 ft 171.63 ft
Point 8 -60 ft 171.47 ft
Point 9 119.99 ft 163.47 ft
Point 10 119.96 ft 216.07 ft
Point 11 84.01974 ft 216.02 ft
Point 12 2.81 ft 176.28 ft
Point 13 119.99 ft 171.84 ft
Point 14 119.99 ft 158.95 ft
Point 15 -60 ft 158.9 ft
Point 16 119.99 ft 121.03 ft
Point 17 -60 ft 120.98 ft
Point 18 20.03 ft 184.89503 ft
Point 19 119.99 ft 169.28 ft
Point 20 119.99 ft 170 ft
Point 21 -60 ft 170 ft
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Point
22

4.92278
ft

170 ft

Point
23 0.49 ft 170 ft

Point
24 -60 ft 157 ft

Point
25 119.99 ft 157 ft

Point
26 119.99 ft 155 ft

Point
27 -60 ft 155 ft

Point
28 -60 ft 169 ft

Point
29 119.99 ft 169 ft

Point
30 0.49 ft 169 ft

Point
31 8.282 ft 169 ft

Point
32 119.99 ft 166.42805

ft
Point
33

-2.55272
ft 169 ft

Point
34 5.28 ft 169 ft

Point
35 5 ft 169 ft

Regions
Material Points Area

Region
1 Concrete 2,1,7,6,5,23,4,3,22 20.337 ft²

Region
2 Concrete 4,30,35,34,3 0.958 ft²

Region
3 Embankment Backfill - Fine (Backslope) 13,10,11,18,12,2,22,20 3,782.5

ft²
Region
4 Existing Fill -Coarse 5,6,7,8,21,23 94.262 ft²

Region
5 Potomac Group - Coarse 16,17,27,26 6,118.8

ft²
Region
6

Potomac Group - Residual Shear Strength - Fine
(CH) 24,25,26,27 359.98 ft²

Region
7

Potomac Group - Residual Shear Strength - Fine
(CH) 4,23,21,28,33,30 60.49 ft²

Region
8

Potomac Group - Residual Shear Strength - Fine
(CH) 29,19,20,22,3,34,31 114.85 ft²

Region
9 Potomac Group - Coarse 30,33,28,15,24,25,14,9,32,29,31,34,35 2,159.9

ft²

Slip Results
Slip Surfaces Analysed: 3484 of 7905 converged
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Current Slip Surface
Slip Surface: 5,298
Factor of Safety: 1.4
Volume: 1,177.2058 ft³
Weight: 130,774.26 lbf
Resisting Moment: 6,708,237.3 lbf·ft
Activating Moment: 4,852,930.7 lbf·ft
Resisting Force: 62,005.656 lbf
Activating Force: 44,861.963 lbf
Slip Rank: 1 of 7,905 slip surfaces
Exit: (-20, 171.57503) ft
Entry: (84.78829, 216.02107) ft
Radius: 95.379619 ft
Center: (2.5072077, 264.26104) ft

Slip Slices

X Y PWP
Base

Normal
Stress

Frictional
Strength

Cohesive
Strength

Suction
Strength

Base
Material

Slice
1

-18.014346
ft

171.13745
ft

-763.65154
psf

123.93982
psf

71.556688
psf 50 psf 0 psf Existing Fill

-Coarse
Slice
2

-14.043038
ft

170.34994
ft

-714.4066
psf

263.05334
psf

151.87392
psf 50 psf 0 psf Existing Fill

-Coarse

Slice
3

-10.422367
ft

169.77626
ft

-678.51859
psf

258.37783
psf

45.558982
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
4

-7.1523356
ft

169.38605
ft

-654.09183
psf

302.21886
psf

53.28934
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
5

-3.8823037
ft

169.10979
ft

-636.77881
psf

330.45614
psf

58.268333
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
6

-0.87864385
ft

168.95138
ft

-626.82831
psf

411.72686
psf

257.2755
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
7 0.712705 ft 168.89857

ft
-623.49912
psf

476.22047
psf

297.57558
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
8 0.977705 ft 168.8937

ft
-623.18979
psf

992.5029
psf

620.18464
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
9 1.48 ft 168.88807

ft
-622.82799
psf

1,462.7736
psf

914.04237
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
10

2.375 ft 168.88251
ft

-622.46296
psf

1,372.9468
psf

857.91239
psf

0 psf 0 psf
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Potomac
Group -
Coarse

Slice
11 3.905 ft 168.89796

ft
-623.3964
psf

1,230.609
psf

768.96986
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
12 5.14 ft 168.91787

ft
-624.61481
psf

1,155.2187
psf

721.86076
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
13

6.2708515
ft

168.96087
ft

-627.27628
psf

1,184.0386
psf

739.86944
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
14 8.896719 ft 169.10979

ft
-636.52059
psf

1,143.448
psf

201.62073
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
15

12.166751
ft

169.38605
ft

-653.70146
psf

1,270.748
psf

224.06716
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
16

15.436783
ft

169.77626
ft

-677.99607
psf

1,380.6984
psf

243.45438
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
17

18.550899
ft

170.25243
ft

-707.66031
psf

1,593.4521
psf

919.98003
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
18

21.807493
ft

170.8722
ft

-746.28707
psf

1,652.1984
psf

953.8972
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
19

25.362478
ft

171.67834
ft

-796.543
psf

1,694.838
psf

978.51517
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
20

28.917464
ft

172.62945
ft

-855.84918
psf

1,718.1418
psf

991.96963
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
21

32.472449
ft

173.73011
ft

-924.49133
psf

1,723.0913
psf

994.82721
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
22

36.027435
ft

174.98584
ft

-1,002.8154
psf

1,710.5065
psf

987.56141
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
23

39.582421
ft

176.40333
ft

-1,091.2373
psf

1,681.0698
psf

970.56608
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
24

43.137406
ft

177.99055
ft

-1,190.2559
psf

1,635.344
psf

944.16632
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
25

46.692392
ft

179.75709
ft

-1,300.4697
psf

1,573.7889
psf

908.62742
psf

50 psf 0 psf
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Embankment
Backfill - Fine
(Backslope)

Slice
26

50.247377
ft

181.7145
ft

-1,422.5994
psf

1,496.7731
psf

864.16234
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
27

53.802363
ft

183.87676
ft

-1,557.5179
psf

1,404.5868
psf

810.93857
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
28

57.357348
ft

186.26097
ft

-1,706.2924
psf

1,297.4531
psf

749.08491
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
29

60.912334
ft

188.88826
ft

-1,870.243
psf

1,175.5416
psf

678.69925
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
30

64.467319
ft

191.7852
ft

-2,051.0278
psf

1,038.9862
psf

599.85894
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
31

68.022305
ft

194.98581
ft

-2,250.7703
psf

887.91267
psf

512.63662
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
32

71.577291
ft

198.53474
ft

-2,472.2592
psf

722.4849
psf

417.12685
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
33

75.132276
ft

202.49257
ft

-2,719.2755
psf

542.98794
psf

313.49423
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
34

78.687262
ft

206.94499
ft

-2,997.1688
psf

349.98927
psf

202.0664
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
35

82.242247
ft

212.02049
ft

-3,313.9615
psf

144.6728
psf

83.526878
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
36

84.404015
ft

215.37728
ft

-3,523.4827
psf

11.498556
psf

6.6386947
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)
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Circular, Drained (Long-Term) (2)
Report generated using GeoStudio 2021 R2. Copyright © 1991-2021 GEOSLOPE International Ltd.

File Information
File Version: 11.01
Title: Columbia Pike Slope Station 1+75
Created By: Mathson, Braque D
Last Edited By: Mathson, Braque D
Revision Number: 833
Date: 04/08/2021
Time: 08:47:54 AM
Tool Version: 11.1.2.22321
File Name: Columbia Pike RW-3_3 Rev1.gsz
Directory: C:\Users\bdmathson\OneDrive - Terracon Consultants Inc\Desktop\66\JD205193\Working
Files\Calculations-Analyses\
Last Solved Date: 04/08/2021
Last Solved Time: 08:48:16 AM

Project Settings
Unit System: U.S. Customary Units

Analysis Settings
Circular, Drained (Long-Term) (2)

Kind: SLOPE/W
Analysis Type: Spencer
Settings

PWP Conditions from: Piezometric Line
Apply Phreatic Correction: No
Use Staged Rapid Drawdown: No
Critical Slip Surface Source from: (none)
Unit Weight of Water: 62.430189 pcf

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack Option: (none)

Distribution
F of S Calculation Option: Constant

Advanced
Geometry Settings

Minimum Slip Surface Depth: 0.1 ft
Number of Slices: 30

Factor of Safety Convergence Settings
Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001

Solution Settings
Search Method: Root Finder
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Tolerable difference between starting and converged F of S: 3
Maximum iterations to calculate converged lambda: 20
Max Absolute Lambda: 2

Materials
Existing Fill -Coarse

Material Model: Mohr-Coulomb
Unit Weight: 125 pcf
Effective Cohesion: 50 psf
Effective Friction Angle: 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Concrete
Material Model: High Strength
Unit Weight: 150 pcf
Pore Water Pressure

Piezometric Line: 1

Potomac Group - Coarse
Material Model: Mohr-Coulomb
Unit Weight: 125 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Embankment Backfill - Fine (Backslope)
Material Model: Mohr-Coulomb
Unit Weight: 110 pcf
Effective Cohesion: 50 psf
Effective Friction Angle: 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Potomac Group - Residual Shear Strength - Fine (CH)
Material Model: Mohr-Coulomb
Unit Weight: 110 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 10 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Slip Surface Entry and Exit
Left Type: Range
Left-Zone Left Coordinate: (-53.71001, 171.48652) ft
Left-Zone Right Coordinate: (-2.8, 171.62019) ft
Left-Zone Increment: 30
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Right Type: Range
Right-Zone Left Coordinate: (9.52608, 179.64) ft
Right-Zone Right Coordinate: (109.5, 216.05584) ft
Right-Zone Increment: 50
Radius Increments: 4

Slip Surface Limits
Left Coordinate: (-60, 171.47) ft
Right Coordinate: (119.99, 171.84) ft

Piezometric Lines
Piezometric Line 1

Coordinates

X Y
Coordinate 1 -57.94 ft 158.9 ft
Coordinate 2 -34.59 ft 158.9 ft
Coordinate 3 119.89 ft 158.95 ft

Geometry
Name: RW-3 (slope/fill Fully Soften) (5)

Settings
View: 2D
Element Thickness: 1 ft

Points
X Y

Point 1 1.02 ft 176.68 ft
Point 2 1.94 ft 176.68 ft
Point 3 5.28 ft 169.2 ft
Point 4 0.49 ft 169.2 ft
Point 5 0.49 ft 170.08 ft
Point 6 0.92 ft 170.71 ft
Point 7 0.93541 ft 171.63 ft
Point 8 -60 ft 171.47 ft
Point 9 119.99 ft 163.47 ft
Point 10 119.96 ft 216.07 ft
Point 11 83.02123 ft 216.02 ft
Point 12 2.81 ft 176.28 ft
Point 13 119.99 ft 171.84 ft
Point 14 119.99 ft 158.95 ft
Point 15 -60 ft 158.9 ft
Point 16 119.99 ft 121.03 ft
Point 17 -60 ft 120.98 ft
Point 18 20.03 ft 184.89503 ft
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Point
19

119.99 ft 169.28 ft

Point
20 119.99 ft 170 ft

Point
21 -60 ft 170 ft

Point
22

4.92278
ft 170 ft

Point
23 0.49 ft 170 ft

Point
24 -60 ft 157 ft

Point
25 119.99 ft 157 ft

Point
26 119.99 ft 155 ft

Point
27 -60 ft 155 ft

Point
28 -60 ft 169 ft

Point
29 119.99 ft 169 ft

Point
30 0.49 ft 169 ft

Point
31 8.282 ft 169 ft

Point
32 119.99 ft 166.42805

ft
Point
33

-2.55272
ft 169 ft

Point
34

-2.55272
ft 167.5 ft

Point
35 5.28 ft 169 ft

Point
36

5.27223
ft 167.5 ft

Regions
Material Points Area

Region 1 Concrete 2,1,7,6,5,23,4,3,22 20.337 ft²

Region 2 Potomac Group - Coarse 34,33,28,15,24,25,14,9,32,29,31,35,36 2,148.1
ft²

Region 3 Concrete 4,30,35,3 0.958 ft²

Region 4 Embankment Backfill - Fine (Backslope) 13,10,11,18,12,2,22,20 3,798.1
ft²

Region 5 Existing Fill -Coarse 5,6,7,8,21,23 94.262 ft²

Region 6 Potomac Group - Coarse 16,17,27,26 6,118.8
ft²

Region 7 Potomac Group - Residual Shear Strength -
Fine (CH) 24,25,26,27 359.98 ft²

Region 8 Potomac Group - Residual Shear Strength -
Fine (CH) 4,23,21,28,33,30 60.49 ft²

Region 9 29,19,20,22,3,35,31 114.85 ft²
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Potomac Group - Residual Shear Strength
- Fine (CH)

Region
10 Concrete 30,33,34,36,35 11.743

ft²

Slip Results
Slip Surfaces Analysed: 2871 of 7905 converged

Current Slip Surface
Slip Surface: 3,768
Factor of Safety: 1.5
Volume: 1,326.8441 ft³
Weight: 148,432.54 lbf
Resisting Moment: 8,587,524 lbf·ft
Activating Moment: 5,633,118.2 lbf·ft
Resisting Force: 75,812.046 lbf
Activating Force: 49,744.366 lbf
Slip Rank: 1 of 7,905 slip surfaces
Exit: (-29.952005, 171.5489) ft
Entry: (85.633263, 216.02354) ft
Radius: 100.80634 ft
Center: (-0.72491392, 268.02529) ft

Slip Slices

X Y PWP
Base

Normal
Stress

Frictional
Strength

Cohesive
Strength

Suction
Strength

Base
Material

Slice
1

-27.096006
ft

170.77445
ft

-741.17266
psf

182.63356
psf

105.44354
psf 50 psf 0 psf Existing Fill

-Coarse

Slice
2

-21.915236
ft 169.5 ft -661.50389

psf
295.59089
psf

52.120649
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
3

-17.460747
ft

168.64136
ft

-607.8091
psf

494.94076
psf

309.27331
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
4

-13.201311
ft

168.01704
ft

-568.74626
psf

578.57356
psf

361.53288
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
5

-8.9418745
ft

167.57713
ft

-541.19668
psf

625.74839
psf

391.01099
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
6

-4.6824382
ft

167.31922
ft

-525.00921
psf

641.32918
psf

400.74695
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
7 -1.03136 ft 167.2309

ft
-519.42169
psf

678.61442
psf

424.04535
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
8

0.712705
ft

167.22945
ft

-519.29598
psf

726.94002
psf

454.24254
psf

0 psf 0 psf
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Potomac
Group -
Coarse

Slice
9

0.977705
ft

167.23334
ft

-519.53353
psf

1,201.997
psf

751.09106
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
10 1.48 ft 167.24412

ft
-520.19628
psf

1,634.2625
psf

1,021.2005
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
11 2.375 ft 167.26757

ft
-521.64201
psf

1,547.5727
psf

967.03076
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
12 3.86639 ft 167.32912

ft
-525.45445
psf

1,407.653
psf

879.59924
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
13 5.10139 ft 167.38763

ft
-529.08211
psf

1,336.5966
psf

835.19824
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
14 6.781 ft 167.51005

ft
-536.69129
psf

1,333.9429
psf

833.54003
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
15

9.9251063
ft

167.79673
ft

-554.52515
psf

1,445.913
psf

903.50674
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
16

13.211319
ft

168.20071
ft

-579.67939
psf

1,542.6073
psf

963.92802
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
17

16.497531
ft

168.71505
ft

-611.72321
psf

1,619.4594
psf

1,011.9506
psf 0 psf 0 psf

Potomac
Group -
Coarse

Slice
18

19.085319
ft

169.18935
ft

-641.28132
psf

1,587.8991
psf

279.98946
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
19

21.41009
ft

169.68935
ft

-672.44944
psf

1,637.2285
psf

288.68756
psf 0 psf 0 psf

Potomac
Group -
Residual
Shear
Strength -
Fine (CH)

Slice
20 24.6724 ft 170.49011

ft
-722.3755
psf

1,746.6972
psf

1,008.4561
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
21

28.43684
ft

171.54916
ft

-788.41619
psf

1,775.5883
psf

1,025.1364
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
22

32.201281
ft

172.76871
ft

-864.47633
psf

1,785.1675
psf

1,030.667
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
23

35.965722
ft

174.15501
ft

-950.94717
psf

1,776.0921
psf

1,025.4272
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

50 psf 0 psf
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Slice
24

39.730162
ft

175.71559
ft

-1,048.2987
psf

1,748.8945
psf

1,009.7247
psf

Embankment
Backfill - Fine
(Backslope)

Slice
25

43.494603
ft

177.45949
ft

-1,157.0947
psf

1,703.9964
psf

983.80276
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
26

47.259044
ft

179.39755
ft

-1,278.0122
psf

1,641.7189
psf

947.84686
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
27

51.023484
ft

181.54287
ft

-1,411.8686
psf

1,562.2924
psf

901.98993
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
28

54.787925
ft

183.91134
ft

-1,559.6569
psf

1,465.8642
psf

846.31709
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
29

58.552366
ft

186.5225
ft

-1,722.5959
psf

1,352.5075
psf

780.87058
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
30

62.316806
ft

189.40062
ft

-1,902.2015
psf

1,222.2319
psf

705.65592
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
31

66.081247
ft

192.57641
ft

-2,100.3903
psf

1,074.9992
psf

620.6511
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
32

69.845688
ft

196.08952
ft

-2,319.6385
psf

910.7511
psf

525.82239
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
33

73.610128
ft

199.9926
ft

-2,563.2327
psf

729.45925
psf

421.1535
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
34

77.374569
ft

204.35808
ft

-2,835.6938
psf

531.22528
psf

306.70306
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
35

81.13901
ft

209.29038
ft

-3,143.5422
psf

316.48816
psf

182.72452
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)

Slice
36

84.327246
ft

213.96866
ft

-3,435.5441
psf

91.273503
psf

52.696781
psf 50 psf 0 psf

Embankment
Backfill - Fine
(Backslope)
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SUPPORTING INFORMATION

Contents:

VDOT Unified Soil Classification System

VDOT Material and Sample Symbols List (2 pages )

Note: All attachments are one page unless noted above.
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UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART LABORATORY CLASSIFICATION CRITERIA

PLASTICITY CHART

COARSE-GRAINED SOILS

FINE-GRAINED SOILS

(more than 50% of material is larger than No. 200 sieve size.)

(50%  or more of material is smaller than No. 200 sieve size.)

Well-graded gravels, gravel-sand
mixtures, little or no fines

greater than 4;

greater than 4;

between 1 and 3

between 1 and 3

=

=

=

=

Clean Gravels (Less than 5% fines)

C

C

C

C

D

D

D

D

D

D

D

D

D

D

u

u

c

c

60

60

30

30

x

x

10

10

10

10

60

60

Clean Sands (Less than 5% fines)

Above "A" line with P.I. between
4 and 7 are borderline cases
requiring use of dual symbols

Limits plotting in shaded zone
with P.I. between 4 and 7 are
borderline cases requiring use
of dual symbols.

Determine percentages of sand and gravel from grain-size curve.  Depending
on percentage of fines (fraction smaller than No. 200 sieve size),
coarse-grained soils are classified as follows:

Less than 5 percent
More than 12 percent
5 to 12 percent

GW, GP, SW, SP
GM, GC, SM, SC

Borderline cases requiring dual symbols

Gravels with fines (More than 12% fines)

Sands with fines (More than 12% fines)

Well-graded sands, gravelly sands,
little or no fines

Silty gravels, gravel-sand-silt mixtures
Atterberg limits below "A"
line or P.I. less than 4

Atterberg limits below "A"
line or P.I. less than 4

Atterberg limits above "A"
line with P.I. greater than 7

Atterberg limits above "A"
line with P.I. greater than 7

Silty sands, sand-silt mixtures

Inorganic silts and very fine sands, rock
flour, silty of clayey fine sands or clayey
silts with slight plasticity

Inorganic clays of low to medium
plasticity, gravelly clays, sandy clays,
silty clays, lean clays

Inorganic silts, micaceous or
diatomaceous fine sandy or silty soils,
elastic silts

Peat and other highly organic soils

Poorly-graded gravels, gravel-sand
mixtures, little or no fines Not meeting all gradation requirements for GW

Not meeting all gradation requirements for GW
Poorly graded sands, gravelly sands,
little or no fines

Clayey gravels, gravel-sand-clay
mixtures

Clayey sands, sand-clay mixtures

Inorganic clays of high plasticity, fat
clays

Organic silts and organic silty clays of
low plasticity

Organic clays of medium to high
plasticity, organic silts

60

50

40

30

20

10

0
0 10 20 30 40 50

LIQUID LIMIT (LL) (%)

CL

CL+ML

CH

P
L

A
S

T
IC

IT
Y

IN
D

E
X

 (
P

I)
 (

%
)

60 70 80 90 100

GW GW

GRAVELS

SANDS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

HIGHLY
ORGANIC

SOILS

More than 50%
of coarse

fraction larger
than No. 4
sieve size

50% or more
of coarse

fraction smaller
than No. 4
sieve size

Liquid limit
less than

50%

Liquid limit
50%

or greater

SW SW

GM GM

SM SM

ML

MH

PT

GP GP

SP
SP

GC GC

SC SC

CL

CH

OL

OH

MH&OH

A LINE:
PI = 0.73(LL-20)

ML&OL

UNIFIED SOIL
CLASSIFICATION SYSTEM
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CH -

Fat Clay

CL -

Lean Clay

FL -Fill

GC - Clayey

Gravel

GM - Silty

Gravel

GP - Poorly-

graded Gravel

GW - Well-

Graded Gravel

ML - Silt

SC -

Clayey Sand

CL-ML

GC-GM

SW - Well-

Graded Sand

SM - Silty

Sand

SP - Poorly-

Graded Sand

Pavement/Soils

ASPH-

ASPHALT PVT

CONC-

CONCRETE PVT

GP-GC

GP-GM

GW-GC

GW-GM

SP-SC

SP-SM

SW-SC

SW-SM

AND -

Andesite

BST -

Basalt

CAV -

Cavity

DBS -

Diabase

DRT -

Diorite

GBR -

Gabbro

GGE -

Gouge SPT

Core

Grab

No

Recovery

Other

SLS -

Siltstone

SST-SHL -

Interbedded

Sandstone/Shale

MYL -

Mylonite

PHY -

Phyllite

RHY -

Rhyolite

SCH -

Schist

Sedimentary
Rocks

Metamorphic
Rocks

Sampling
Igneous
Rocks

MATERIAL AND SAMPLE
SYMBOLS LIST

GNS -

Gneiss

Auger

Undisturbed

CGL -

Conglomorate

COL -

Coal

GWK -

Graywacke

LST -

Limestone

SHL -

Shale

SST -

Sandstone

CLST - Cherty

Limestone

SLT -

Slate

GRD -

Granodiorite

GRN

Granite

POR -

Porphyry

SE -

Shell Bed

UCY -

Underclay

SST-SLS -

Interbedded

Sandstone/Siltstone

MH -

Elastic Silt

MH/CH

MH/ML

MH/SM

ML/CL

ML/GM

ML/SM

GM/GP

GM/ML

GM/SM

HWR

Highly Weathered

Rock

MST

Mudstone

BRC -

Breccia

Misc.

SHDS

Shaly Dolostone

CHK

Chalk

SHLS-Shaly

Limestone

MSH

Silty Shale

Page 1of 2

SSHL

Sandy Shale

Vane
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Pavement/Soils
Sedimentary

Rocks
Metamorphic

Rocks
Sampling

Igneous
Rocks

MATERIAL AND SAMPLE
SYMBOLS LIST

TOPS-

TOPSOIL CH/CL CH/MH CH/SC

CL/ML CL/SC CL/CH
CRA

Crushed Aggregate

GC/SC

GP/GW

GP/SPGW/GP ML/MH

OH

Organic

OH/OL

OL

OrganicOL/OH
PT

Peat

SC/CH

SC/CL

SC/GC SC-SM

BLD-Boulder

Bed

CHT

Charnocktite

DLS

Dolostone

LST-DLS-

Interbedded

Limestone/Dolostone

MSLS

Metasiltstone

MSST

Metasandstone

QZT -

Quartzite

MBST

Metabasalt

SPS

Soapstone

MBL

Marble
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SP/SW SM/GM SM/MH

SM/ML SM/SC SP/GP SW/SP
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Arlington County, VA Materials Testing Specification Reference (September 2020) 

1 

 

 

MATERIAL VDOT ROAD MINIMUM RATE OF LOCATION REMARKS 
AND TEST 
(REF. - VDOT 
TEST METHODS 
MANUAL ) 

AND BRIDGE 
SPECIFICATION 
2002 (Or Latest 
Version) 

SAMPLING 
(REF. - VDOT MANUAL OF 
INSTRUCTIONS) 

OF 
SAMPLING 

 

 
 

SOILS AND AGGREGATES 
1. Embankments     

(a) Density, 
Any Method 

303.04(h) One (1) test per 2500 yd3 or 
less plus: (a) for fills less than 
500 ft. length one (1) test on 
every other 6-in. layer bottom 
to top of fill starting with the 
second lift; (b) for fills from 
500-2000 ft. length, two (2) 
tests per 6-in. layer within top 
five (5) ft. of fill; (c) for fills 
greater than 2000 ft length, 
break into equal segments not 
to exceed 2000 ft. and use same 
frequency for each section as 
for fills 500 to 2000 ft. in 
length. 

Roadway When tests are not run due to gravel, 
muck, rock, etc. give station and depth 
on report in lieu of test, with reason. For 
nuclear test, use Direct Transmission 
Method, VTM-10. See Notes 1 and 2. 

2. Finished Sub- 
grade (Both Cut 
and Fill Sections) 

    

(a) Density, 
Any Method 

305.03 One (1) test per 2000 
continuous linear ft. of roadway 
and one test minimum per 
intersection per construction 
location 

Roadway 
(24 ft.) 

For nuclear test, use Direct Transmission 
Method, VTM-10. See Notes 1 and 2. 
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Arlington County, VA Materials Testing Specification Reference (September 2020) 

2 

 

 

MATERIAL VDOT ROAD MINIMUM RATE OF LOCATION REMARKS 
AND TEST 
(REF. - VDOT 
TEST METHODS 
MANUAL ) 

AND BRIDGE 
SPECIFICATION 
2002 (Or Latest 
Version) 

SAMPLING 
(REF. - VDOT MANUAL OF 
INSTRUCTIONS) 

OF 
SAMPLING 

 

 
 

(b) Density, 
Any Method 

305.03 One (1) test per continuous 
section/block/or intersection 

Curb, Comb. 
Curb and 
Gutter 

For nuclear test, use Direct Transmission 
Method, VTM-10. See Notes 1 and 2. 

(c) Density, 
Any Method 

305.03 One (1) test per continuous 
section/block/or intersection 

Sidewalk For nuclear test, use Direct Transmission 
Method, VTM-10. See Notes 1 and 2. 

3. Central Mix 
Aggregate 
(Treated or Un- 
treated) Base, 
Subbase, and 
Select Material 

    

(a) Density, 
Any Method 

305.03, 308.03, & 
309.05, 

One (1) test per 1/2 mile or less 
per continuous lane application 
width per layer. If testing by 
nuclear method, each test shall 
consist of average of five (5) 
readings. 

Roadway. 
Location of 
five (5) 
nuclear 
readings at 
randomly 
selected sites. 

For nuclear tests, use Backscatter, 
Control Strip Method, VTM-10. With 
nuclear method, set up roller pattern and 
control strip for each layer or lift placed. 
See Notes 1 and 2. 

(b) Density, 
Any Method 

305.03, 308.03, & 
309.05, 

One (1) test per continuous 
section/block/or intersection 

Curb, Comb. 
Curb and 
Gutter 

For nuclear test, use Direct Transmission 
Method, VTM-10. See Notes 1 and 2. 

(c) Density, 
Any Method 

305.03, 308.03, & 
309.05, 

One (1) test per continuous 
section/block/or intersection 

Sidewalk For nuclear test, use Direct Transmission 
Method, VTM-10. See Notes 1 and 2. 
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MATERIAL VDOT ROAD MINIMUM RATE OF LOCATION REMARKS 
AND TEST 
(REF. - VDOT 
TEST METHODS 
MANUAL ) 

AND BRIDGE 
SPECIFICATION 
2002 (Or Latest 
Version) 

SAMPLING 
(REF. - VDOT MANUAL OF 
INSTRUCTIONS) 

OF 
SAMPLING 

 

 
 

4. Backfill for 
Pipes and Box 
Culverts 

302.03, 303.04(g), 
401.03(i) 

Minimum one test per lift on 
alternating sides of pipe for 
each 300 feet of pipe or portion 
thereof. Test pattern is to begin 
after first 4” compacted layer 
above the structures bedding 
and continue to 1’ above top of 
pipe or box culvert structure. 
For rate of testing greater than 
1’ above top of pipe refer to 
contract documents and Rate of 
Sampling for embankments. 

Alternating 
sides of 
structure 

For nuclear test, use Direct Transmission 
Methods, VTM-10. See Notes 1 and 2. 

 
Backfill lifts shall be compacted in 
horizontal layers not more than 6 inches 
in thickness, loose measurement. (Or as 
Specified by the Contract Documents) 

5. Backfill for 
Drop Inlets 

302.03, 303.04(g) Minimum one test every other 
lift around the perimeter 
beginning after the first 4” 
compacted layer above the 
bedding and continue to top of 
the structure. Stagger tests to 
ensure consistent compaction 
effort has been achieved. 

Perimeter of 
structure 

To include drop inlets, junction boxes, 
etc. For nuclear test, use Direct 
Transmission Methods, VTM-10. See 
Notes 1 and 2. 

 
Backfill lifts shall be compacted in 
horizontal layers not more than 6 inches 
in thickness, loose measurement. (Or as 
Specified by the Contract Documents) 

6. Backfill for 
Manholes 

302.03, 303.04(g)  Perimeter of 
structure 

For nuclear test, use Direct Transmission 
Methods, VTM-10. See Notes 1 and 2. 

 
Backfill lifts shall be compacted in 
horizontal layers not more than 6 inches 
in thickness, loose measurement. (Or as 
Specified by the Contract Documents) 
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MATERIAL VDOT ROAD MINIMUM RATE OF LOCATION REMARKS 
AND TEST 
(REF. - VDOT 
TEST METHODS 
MANUAL ) 

AND BRIDGE 
SPECIFICATION 
2002 (Or Latest 
Version) 

SAMPLING 
(REF. - VDOT MANUAL OF 
INSTRUCTIONS) 

OF 
SAMPLING 

 

 
 

HYDRAULIC CEMENT CONCRETE 
1. Sidewalk, 
Curb, Comb. 
Curb and Gutter 

    

(a) Temperature 
Measurements 

217 One test per batch (truck), and 
when making compressive 
specimens. 

At job site, 
and prior to 
placing 
concrete in 
forms. 

If test on any batch fails, recheck batch 
immediately before rejecting. Enter 
results of tests in project records. 

(b) Air Content 217 One test per batch (truck), 
and when making 
compressive specimens 

At job site, 
and prior to 
placing 
concrete in 
forms 

Any of 3 approved methods may be 
used for this test. However, with any 
test method used, with readings 
indicating concrete to be outside of 
specification must be confirmed first 
with test by Pressure Method before 
rejection of concrete. Enter results in 
project records. 

(c) Consistency 217 One test per batch (truck), and At job site, If test on any batch fails, recheck batch 
(Slump Test).  when making compressive and prior to immediately before rejecting. Enter 

  specimens. placing results in project records. 
   concrete in  

   forms.  
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MATERIAL VDOT ROAD MINIMUM RATE OF LOCATION REMARKS 
AND TEST 
(REF. - VDOT 
TEST METHODS 
MANUAL ) 

AND BRIDGE 
SPECIFICATION 
2002 (Or Latest 
Version) 

SAMPLING 
(REF. - VDOT MANUAL OF 
INSTRUCTIONS) 

OF 
SAMPLING 

 

 
 

(d) Compressive 
Strength... 

217 For miscellaneous concrete, one 
set of 3 cylinders shall be made 
for each 250 cubic yards, with a 
minimum of one set of 3 per 
day. Any one set to be made 
from same batch. 

 
For structural concrete, one set 
of 3 cylinders shall be made for 
each 100 cubic yards of 
concrete placed, with a 
minimum of 2 sets of 3 
cylinders each per structure per 
class of concrete. Any one set 
to be made from same batch. 

At job site. Molding and Curing 
Molds shall be placed on a rigid 
horizontal surface free from vibration 
and other disturbances during the first 
24 hours, all test specimens shall be 
stored under conditions that maintain 
the temperature immediately adjacent 
to the specimens in the range of 60
to 80 , and prevent loss of moisture. 
Testing 
Except when high-early strength 
concrete is specified, compressive 
strength testing will be performed at 
28 days. 
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MATERIAL VDOT ROAD MINIMUM RATE OF LOCATION REMARKS 
AND TEST 
(REF. - VDOT 
TEST METHODS 
MANUAL ) 

AND BRIDGE 
SPECIFICATION 
2002 (Or Latest 
Version) 

SAMPLING 
(REF. - VDOT MANUAL OF 
INSTRUCTIONS) 

OF 
SAMPLING 

 

 
 

ASPHALT PAVEMENT 
(a) In-Place 
Pavement Density 
by Nuclear 
Method 

(Roller Pattern)/ 
(Control Strip) 

Roads and Bridges 

Section 315.05 

VTM-76 

AASHTO T-166 

Establish Roller pattern and 
Control Strip according to 
VTM-76. Ten (10) stratified 
random sample to establish 
target density. Verify minimum 
density achieved with cores per 
VTM-76. 

Field Contractor/Asphalt Producer shall 
provide Certified Asphalt Paving 
Technician for density testing 

(Asphalt 
Pavement) 

 QC technician shall be certified 
and pass State proficiency 

  

(b) In-place 
Pavement Density 
by Nuclear 
Method and/or 
VDOT cores Test 
Section) 

(Asphalt 
Pavement) 

Roads and Bridges 

Section 315.05 

VTM-76 

AASHTO T-166 

Test Section- 

Lot Size: 5000 ft. per Lane 
width. 

Ten (10) stratified random 
samples per lot for nuclear 
gauge and/or five(5) stratified 
random plug/cores per lot 

Field Contractor/Asphalt Producer shall 
provide Certified Asphalt Paving 
Technician for density testing 

  QC technician shall be certified   
  and pass State proficiency   

(c) Temperature 
Measurements 

Roads and Bridges 

211.08 

One temperature measurement 
initially on first and fifth loads, 
each type mix each production 
day, and thereafter minimum of 
one per hour of production time 
for each mix type, by 
Producer's Certified Asphalt 

QC - 
Processing or 
mixing plant 
from back of 
truck 

QA – Field 

The Contractor should take and 
record temperature measurements of 
the asphalt concrete at the beginning 
of paving operations and thereafter at 
a rate of not less than one 
measurement every hour. The 
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MATERIAL VDOT ROAD MINIMUM RATE OF LOCATION REMARKS 
AND TEST 
(REF. - VDOT 
TEST METHODS 
MANUAL ) 

AND BRIDGE 
SPECIFICATION 
2002 (Or Latest 
Version) 

SAMPLING 
(REF. - VDOT MANUAL OF 
INSTRUCTIONS) 

OF 
SAMPLING 

 

 
 
  Concrete Technician. If any test 

outside of tolerance, minimum 
of 3 additional tests made in 
different points of the load, and 
4 tests averaged and average 
used as temperature of load or 
batch. 

 Project Officer may increase the 
frequency of temperature 
measurements at any time. The 
temperature should be checked using 
an appropriate heat-sensing device 
(i.e. probe thermometer, infrared 
thermometer, etc.). 

 
 

Note 1. Density tests are reported on Forms TL-53, TL-54, TL-55, TL-124, TL-125 (Sand Cone Method), and TL-125A (One-Point Proctor Method). 

Note 2. If there is a breakdown in the nuclear testing equipment, then density testing shall continue using other approved methods. 
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Posted: 03/01/2018 

ARLINGTON COUNTY, VA  
REQUEST FOR INFORMATION FORM 

 
PROJECT:  RFI NUMBER:  
  PROJECT NO.:  
 
FOR CONTRACTOR ROUTING: 

Contractor:  Transmittal No.:  
Work Category:  Date:  

 
TO  (County Project Officer)  Action  Faxed to ____________  Emailed  Mailed Pages ___ 

 (Consultant)  Action  Faxed to ____________  Emailed  Mailed Pages ___ 

 (Other)  Action  Faxed to ____________  Emailed  Pages ___ 
 

REGARDING:  
SPEC. SECTION:  DWG. NO.:    
 
EXPLANATION OF ISSUE:   (Provide complete description of request with sketches or photos if necessary, and present status of work) 
 

RECOMMENDATION / SUGGESTED SOLUTION: 
 

RESPONSE PRIORITY:  EARLIEST CONVENIENCE  RUSH (WORK IN PROGRESS)  
REASON FOR REQUEST:  Existing Condition  Non-conformance  Clarification / Interpretation  Agency Generated  Other 
 
CONTRACTOR

: 
  

 BY:  DATE:  Dist:  
 
ARCHITECT'S/ENGINEER'S ROUTING: (for A/E use only) 
To:  Date:  Return to:  Date  

 
 
TO: (contractor)  Faxed to ____________  Emailed  Mailed  Hand delivered 
 
RESPONSE:   
 
 
 
 

  The above is considered a change. The following document will be used for processing: __________ 
  The above is consistent with the intent of and reasonably inferable from Contract Documents, or makes minor changes in the Work without  

      change in Contract Sum or Contract Time.  If Contractor does not agree, submit written notice within twenty (20) days substantiating claim  
       in accordance with Contract Documents for approval. 

  This RFI is returned without response for the following reason:  Incomplete or lack of detailed information.   Related to "means & methods".   
 Lack of adequate Coordination Drawings.      Is a "Substitution Request". 
 Response required by others. 

   
FROM:   

 BY:  DATE:  Dist:          File 
 

DocuSign Envelope ID: D5551C91-7701-4636-81CD-AFA046AB1424


	CONTRACT AWARD COVERPAGE
	EMPLOYEES NOT TO BENEFIT:
	ARLINGTON_COUNTY_GOVERNMENT_22-DES-ITB-503_C.pdf
	REPORT COVER PAGE
	REPORT COVER LETTER TO SIGN
	REPORT TOPICS
	INTRODUCTION
	SITE CONDITIONS
	PROJECT DESCRIPTION
	GEOTECHNICAL CHARACTERIZATION
	GEOTECHNICAL CHARACTERIZATION
	Groundwater

	EARTHWORK
	Site Preparation

	EARTHWORK
	Existing Fill
	Fill Material Types
	Fill Compaction Requirements

	EARTHWORK
	Grading and Drainage
	Earthwork Construction Considerations

	EARTHWORK
	Construction Observation and Testing

	RETAINING WALL
	Lateral Earth Pressure Coefficients

	RETAINING WALL
	Bearing Resistance

	RETAINING WALL
	Global Stability

	CORROSIVITY
	GENERAL COMMENTS
	SIGNATURE PAGE
	ATTACHMENTS
	EXPLORATION AND TESTING PROCEDURES
	Field Exploration

	EXPLORATION AND TESTING PROCEDURES
	Laboratory Testing

	SITE LOCATION AND EXPLORATION PLANS
	MAP 1 LANDSCAPE
	MAP 2 LANDSCAPE
	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	EXPLORATION RESULTS

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	1. vdot logs 4-9-21.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	3. Lab Reports Rev.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	3. Lab Reports Rev.pdf
	3.1. RW1@17 Sieve-Limits.pdf


	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	3.5. HA-01 DS Rev.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	3.6. HA-02 DS Rev.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	3.7. RW1@17 DS.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	3.8. Corrosion.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	CALCULATIONS

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	9.0 Bearing Resistance (LRFD) -RW.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	9.1 Settlement - RW3 Wall_1.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	10.0 Slope Stable ALL_4-9-21 GRAPH.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	10.1 Block, Drained (Long-Term) (1) REPORT.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	10.2 Block, Drained (Long-Term) (2) REPORT.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	10.3 Circular, Drained (Long-Term) (1) REPORT.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	10.4 Circular, Drained (Long-Term) (2) REPORT.pdf

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	SUPPORTING INFORMATION

	Columbia Pike Retaining Wall - Geotechnical Report.pdf
	VDOT General Notes.pdf





