
 

 

 

Date:   February 22, 2022 

To:  Holders of Howard County Design Manuals 

Subject: Revisions to Howard County Design Manual 

  Volume IV – Standard Specifications and  

  Details for Construction 

 

Dear Sir or Madam: 

On February 7, 2022 the Howard County Council, in its Legislative Session, approved Council Resolution 
No.17-2022 (CR17-2022) adopting revisions to Volume IV of the Howard County Design Manual.  This 
revision to the Design Manual modified the Roadway standard details for construction to include 
Complete Streets concepts and best practices.   

The proposed Design Manual Volume IV increased in size: 6 details were deleted, 26 Construction 
Details were revised, and 19 new Construction Details were added.  Revisions to Existing Details are 
marked with a red triangle beside them.  The following details have been deleted, revised, or are newly 
added to the manual: 

Deleted Construction Details: 

• Detail R-1.01 Typical Sections - Residential Streets:  Access Place, Access Street, Minor Collector 
Open Section (Outside Planned Service Area Only) 

• Detail R-1.02 Typical Sections - Residential Streets:  Access Place, Access Street, Minor Collector 
(Closed Section) 

• Detail R-1.03 Typical Sections - Non-Residential Streets:  Local Roads, Minor Collector, Major 
Collector 

• Detail R-1.04 Typical Sections: Minor Arterial Streets 
• Detail R-1.05 Typical Sections: Undivided Intermediate Arterial Streets 
• Detail R-1.06 Typical Sections: Divided Intermediate Arterial Streets 

Revised Construction Details: 

• Detail R-1.13 Typical Sections: Raised Shoulder. Detail No. revised from R-1.07 to R-1.13 
• Detail R-1.14 Existing Roadway: Widening Strip. Detail No. revised from R-1.08 to R-1.14 
• Detail R-1.15 Underdrain. Detail No. revised from R-1.09 to R-1.15 
• Detail R-2.01 Paving Sections: P-1 to P-4.  Specified pavement sections for new street types vs. 

retrofit projects 
• Detail R-2.02 Paving Sections: P-5 to P-8. Specified pavement sections for new street types vs. 

retrofit projects 



 

• Detail R-3.05 Concrete Sidewalk.  Revised sidewalk minimum width with buffer from 4'-0” to 5'-
0”, revised sidewalk minimum width adjacent to curb from 5'-0” to 6'-0”, and removed Notes 7-9 

• Detail R-4.01 Sidewalk Ramp: Type A.  Revised sidewalk width from 4' min. to 5' min. and revised 
Note 3 

• Detail R-4.02 Sidewalk Ramp: Type B, Single Ramp. Revised sidewalk width from 4' min. to 5' 
min. and added Note 5 

• Detail R-4.03 Sidewalk Ramp: Type B, Dual Ramp. Revised sidewalk width from 4' to 5' min.  and 
added Notes 1 and 2 

• Detail R-4.04 Sidewalk Ramp: Type C. Revised sidewalk width from 5' min. to 6' min. and revised 
Note 4 

• Detail R-4.05 Sidewalk Ramp: Layout & Grading Perpendicular to Curb.  Revised Note 3 and 
added Note 4 

• Detail R-4.06 Sidewalk Ramp: Layout & Grading Parallel to Curb & Thru Median. Revised 
sidewalk width from 5'-0” to 6'-0” min. on ramp parallel to curb plan view, revised ramp thru 
median width from 5'-0” to 5'-0” min., and added Note 3 

• Detail R-4.11 Sidewalk: Passing Area. Added Note 3 
• Detail R-5.01 Cul-De-Sac: without Island. Revised sidewalk width from 4' to 5', revised ROW 

dimension from back of sidewalk from 1' to varies, revised commercial and industrial cul-de-sac 
dimensions table and curve data, and revised Note 4 

• Detail R-5.02 Cul-De-Sac: with Island. Revised sidewalk width from 4' to 5', revised ROW 
dimension from back of sidewalk from 1' to varies, and revised Note 5 

• Detail R-5.03 Cul-De-Sac: Offset without Island. Revised sidewalk width from 4' to 5', revised 
ROW dimension from back of sidewalk from 1' to varies, revised commercial and industrial cul-
de-sac dimensions table and curve data, and revised Note 4 

• Detail R-5.04 Cul-De-Sac: Offset with Island. Revised sidewalk width from 4' to 5', revised ROW 
dimension from back of sidewalk from 1' to varies, and revised Note 5 

• Detail R-5.05 Tee Turn-Around: Permanent (<200 ADT). Revised Note 5 
• Detail R-5.06 Tee Turn-Around: Temporary. Added 60' tee turn-around dimension and revised 

Note 11 
• Detail R-6.01 Residential Driveway Entrance: 7” Combination Curb and Gutter Sidewalk Setback 

from Curb. Revised sidewalk width from 4'-0” to 5'-0” min., revised Note 4, and added Note 5 
• Detail R-6.02 Residential Driveway Entrance: 7” Combination Curb and Gutter Sidewalk Abutting 

Curb. Revised sidewalk width from 5'-0” to 6'-0” min.   
• Detail R-6.03 Residential Driveway Entrance: Modified Combination Curb and Gutter Sidewalk 

Setback from Curb. Revised Note 5 and added Note 6 
• Detail R-6.04 Residential Driveway Entrance: Hot Mix Asphalt Curb Sidewalk Setback from Curb. 

Revised sidewalk width from 4'-0” to 5'-0”, revised Note 5 and added Note 6 
• Detail R-6.07 Commercial-Industrial-Apartment: Entrance Concrete Apron. Revised sidewalk 

width from 4'-0” min. to 5'-0” min., revised Note 3 and added Note 4 
• Detail R-6.09 Commercial-Industrial-Apartment: Entrance on Closed Section Roadway (<200 

V.P.H). Revised sidewalk width from 4'-0” min. to 5'-0” min., revised Note 1 and added Notes 5 
and 6 

• Detail R-6.10 Commercial-Industrial-Apartment: Entrance on Open Section Roadway (<200 
V.P.H). Revised sidewalk width from 4'-0” min to 5'-0” min., revised Note 1 and added Notes 5 
and 6 



 

New Construction Details: 

• Detail R-1.01 Typical Sections: Boulevard 
• Detail R-1.02 Typical Sections: Town Center Connector 
• Detail R-1.03 Typical Sections: Town Center Street 
• Detail R-1.04 Typical Sections: Parkway 
• Detail R-1.05 Typical Sections: Neighborhood Connector 
• Detail R-1.06 Typical Sections: Neighborhood Street 1 
• Detail R-1.07 Typical Sections: Neighborhood Street 2 
• Detail R-1.08 Typical Sections: Neighborhood Yield Street 
• Detail R-1.09 Typical Sections: Alley 
• Detail R-1.10 Typical Sections: Industrial Street 
• Detail R-1.11 Typical Sections: Country Road 
• Detail R-1.12 Typical Sections: Rural Development Street 
• Detail R-1.16 Typical Sections: Truck Apron Detail 
• Detail R-4.08 Pedestrian Refuge Ramp 
• Detail R-4.09 Raised Crosswalk 
• Detail R-4.10 Intersections: Curb Extensions 
• Detail R-4.12 Intersection Table 
• Detail R-4.13 Midblock Street Narrowing – Choker 
• Detail R-6.11 Residential Driveway Entrance: 24’ Wide Neighborhood Street Driveway with 

Flared Apron 
The revised Design Manual Volume IV can be accessed and / or downloaded by going to the Howard 
County website https://www.howardcountymd.gov/planning-zoning/regulations-and-manuals 

All projects are subject to these revisions and shall utilize the current standard construction details 
within Volume IV as noted in CR17-2022 effective the date of Council approval. 

 

Very truly yours, 

 

Bureau of Engineering 
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- PREFACE - 
 

VOLUME IV  
STANDARD SPECIFICATIONS AND DETAILS FOR CONSTRUCTION 

  
 
 
This 2017 edition of the HOWARD COUNTY STANDARD SPECIFICATIONS AND 
DETAILS FOR CONSTRUCTION - Volume IV, is a revised and updated version of the 
Design Manual dated May 7th, 2007. The revision has been available to the public as a 
DRAFT since May of 2016. During this past year public meetings were held that invited 
the public including representatives from Association of Utility Contractors, Concrete Pre-
Caster Associations, and Home Builders Associations to provide their comments. The 2017 
edition includes approved changes that resulted from public comments. This preface 
highlights many of the interesting changes for the reference of the user. The changes are 
distinguished in two categories: “Significant Changes from 2007 Edition” and 
“Improvements, Updates and Clarifications from 2007 Edition.”    
 
The practice of accepting and amending the Maryland State Highway Administration’s 
(SHA’s) Standard Specification is continued in the current proposed revisions to Volume 
IV. Italics font text in this Standard Specification Design Manual instructs the user to 
amend the referenced SHA Specification by adding or deleting paragraphs, or other editing 
functions as necessary. However, please note that Category 300 & Category 500 now stand 
alone.  This Design Manual incorporates all text of SHA’s 2008 Hardcopy Standard 
Specifications as well as updates according to the SHA SUPPLEMENTAL 
SPECIFICATIONS AND PROVISIONS TO THE JULY 2008 STANDARD 
SPECIFICATIONS FOR CONSTRUCTION AND MATERIALS BOOK SPECIAL 
PROVISION INSERTS (as published on SHA’s website as of May of 2016).  If this 
approach of completely publishing categories is appreciated by our stakeholders (vs 
referencing SHA’s), in our future revisions, we will consider completely publishing other 
categories.  

 
 
 
The Maryland SHA Specifications, Category 100 through Category 900, will apply to work 
which is not covered by Volume IV. In the event of any discrepancy between these 
Specifications and other documents, the following hierarchy will govern: 
 

1. Addenda to Invitation for Bids 
2. Information for Contractors 
3. Special Provisions 
4. Plans (Construction Drawings), see Design Manual Waiver Requirement 
5. Technical Specifications 
6. Volume IV Design Manual, Standard Specifications and Details for Construction 
7. SHA Special Provision Inserts and Special Provisions for January 2001 

Specification 
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8. SHA Standard “Standard Specifications for Construction and Materials” (January, 
2001) 

 
When referring to the SHA specifications, all references to the following terminology:  
 

1. “The Administration” 
2. “Regional Engineer” 
3. “Chief Engineer” 
4. “Maryland Standard Method of Tests (MSMT)” 
5. “Office of Materials and Technology” 
6. “Office of Traffic and Safety” 
7. “Office of Bridge Development” 
8. “Bridge Inspection and Remedial Engineering Division” 
9. “Office of Environmental Design” 
 

shall be construed to mean the “Howard County Department of Public Works, Bureau of 
Engineering”, unless otherwise directed by Howard County. 
  
Howard County Standard Construction Details are contained in Volume IV. SHA Standard 
Details are contained in the State of Maryland, Department of Transportation, State 
Highway Administration “Book of Standards, Highway and Incidental Structures.” In the 
event of a discrepancy between the details in Volume IV and those of the State, the Howard 
County Standard Details will govern unless otherwise expressly stated in a specific contract 
document. 
 
 
Design Manual Waiver Requirement 
The Design Manual Waiver Request is provided to the Engineer of Record and 
Developer as an alternative resolution to their design and construction efforts. If for any 
reason they find it necessary to use procedures and criteria other than those included in 
standards, a design professional shall identify the deviations, design objectives, and 
justification for change in the Design Manual Waiver Request and apply to the County 
for approval. Alternative design or procedures only can be implemented after County’s 
approval of the request. Refer to each Design Manual Volume for specific requirements 
of the Design Manual Waiver request. 
 
 
Howard County Specifications were adopted in December, 1980 and revised in October, 
1981; October, 1982; January, 1984; March, 1986; January, 1989; January, 1990; May, 
2007; June, 2011; July, 2011 and May, 2014. 
 
At the time of each revision and update, the latest State of Maryland Department of 
Transportation, State Highway Administration (SHA),” Standard Specifications for 
Construction and Materials” and “Standard Details” have been adopted and used as 
supplement to the Howard County Standard Specifications and Details for Construction.   
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Significant changes from the 2007 Edition 
 
This category includes changes in requirements as well as imposing new requirements to 
improve the quality of the construction and consistency within the Design Manual. 
Additionally, this category includes New Construction Details or Existing Details that 
have been revised to clarify multiple ambiguities in the drawings. 
 

A. Standard Specifications 
 

• Page 92 (PDF 230) paragraph 502.01.02 (g) and Page 95 (PDF 233) 
paragraph 502.03.04, Remove the requirement of testing the compacted 
CMS for three, 7 and 28 days compressive strength.  
Change the compaction requirement to 95% of maximum dry density as 
determined by the Modified Proctor ASTM D1557 

 
• Page 99 (PDF 237) paragraph 504.03 Construction, Pre-Paving Meeting 

added to require a meeting on site before the paving operation. The 
Inspector, Paving Foreman, Paving Superintendent and a representative 
from testing agency shall be present in the meeting. The contractor shall 
submit the Plant name and location, Geotechnical lab name and location 
responsible for testing core samples, asphalt quantity and paving 
schedule, prior scheduling the meeting. 
 

• Page 105 (PDF 243) paragraph 504.03.11 Sampling & Testing For 
Density Determination added to establish the quality control requirements 
of paving. 
 

• Page 89 (PDF 227) paragraph 501.03.10 Compaction, statement added to 
require test rolling of the aggregate base course before paving. 
 

• Page 45 (PDF 183) paragraph 204.03.04 Compaction, statement added to 
require test rolling of the embankment fills, and trench backfill within the 
road right of way prior to installation of aggregate base.  
 

• Page 76 (PDF 214) SECTION 317- Stormwater Management (SWM) 
Filtration Facilities, added from SHA SUPPLEMENTAL 
SPECIFICATIONS AND PROVISIONS TO THE JULY 2008 
STANDARD SPECIFICATIONS FOR CONSTRUCTION AND 
MATERIALS BOOK  SPECIAL PROVISION INSERT ( herein after 
referred to as SPI) dated 4/11/2011 Section 316 Stormwater Management 
Filtration Facilities. 
 

• Page 267 (PDF 405) paragraph 916.01 Borrow Excavation, the SHA soil 
characteristics were adopted from SPI dated 04/06/2009 Section- 916 Soil 
and Soil Aggregate Borrow. As a result, the Select Borrow gradation is 
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specified and maximum Liquid Limit and Plasticity Index were reduced 
to 34 and 7 from 40 and 10 respectively. 

 
• Page 110 (PDF 248) Minimum asphalt lift thickness increased to 1.5” for 

9.5mm mix designation. The thickness is changed from 1” to 1.5” 
because based on the size of the aggregates, 1” paving thickness is not 
achievable for the 9.5mm mix designation.  

 
• Page 442 (PDF 580) section 1101 – As-Built  Construction Drawings 

added to provide more clarification to the current process of As-Built 
preparation and submittal to the County.   
 
 
 

B. Construction Details 
 
The changes are marked with a red triangle beside them. The following details 
have been significantly changed or newly added to the manual. 

• Detail D – 4.01 (PDF 751) Storm Drain Inlet General Requirement, new 
detail. 

• Detail D – 4.11 (PDF 755) Type D Inlet with Beehive Grate, new detail. 
• Detail D - 4.12 (PDF 756) Yard Inlet, new detail. 
• Detail D – 4.35 (PDF 768) Inlet Flow Through, new detail. 
• Detail D-5.53 (PDF 782) Sediment Control Fence after Stabilization 

detail was added to provide option. 
• Detail D – 9.02 (PDF 785) Rain Garden Private For Reference, blank 

spaces for As-Built information added to the detail so it can be used in 
SWM Certification.  

• Detail D – 9.03 (PDF 786) Micro-Bioretention Facility Private For 
Reference, new detail. 

•  
• Detail E – 2.03 (PDF 741) Grinder Pump, showing generic tank, pump 

and other components. 
 
The following details were re-drawn and sketches added to the sheet to show the 
integration of the inlet and curb & gutter. The details clarify the location of 
expansion/contraction joints, maximum gutter slope at the inlet, slope transition, 
and underdrain knockout.  

• Detail D – 4.02 (PDF 752) Type A-5 Inlet Precast 
• Detail D – 4.03 (PDF 753) Type A-10 Inlet Precast 
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Improvements, updates and clarifications from 2007 Edition (Minor 
Changes) 

 
A. Standard Specifications 

 
The following sections were copied entirely from the SHA book or the latest SPI 
(published here instead of the Reader having to research the SHA website): 

• Page 49 (PDF 187) Section 301- Class 3 Excavation for Incidental 
Construction 

• Page 49 (PDF 187) Section 302- Selected Backfill  
• Page 54 (PDF 192) Section 304- Structural Plate Pipe and Structural Plate 

Pipe for Arch Culverts 
• Page 62 (PDF 200) Section 307- Prefabricated Edge Drains 
• Page 63 (PDF 201) Section 309- Concrete Ditches 
• Page 65 (PDF 203) Section 310- Concrete Slope and Channel Protection 
• Page 66 (PDF 204) Section 311- Riprap Ditches  
• Page 67 (PDF 205) Section 312- Riprap Slope and Channel Protection 
• Page 69 (PDF 207) Section 313- Gabions 
• Page 70 (PDF 208) Section 314- Flowable  Backfill for Utility 
• Page 71 (PDF 209) Section 315- Infiltration Trenches 
• Page 87 (PDF 225) Section 501- Aggregate Base Course 
• Page 96 (PDF 234) Section 503-  Chip Seal Surface Treatment 
• Page 107 (PDF 245) Section 505- Asphalt Patches 
• Page 112 (PDF 250) Section 508- Milling Asphalt Pavement 

 
The following section was added from Howard County Design Manual Volume 

III.  
• Page 99 (PDF 237) paragraph 504.03 Construction, added Paving 

Section. This section clarifies the sub grade soil CBR requirement within 
the road right of the way. It gives the option to the contractor to specify 
the paving section after installation of the utilities, based on the new CBR 
value of the disturbed soil and weather there is a need for Cement 
Modified Soil or not. 
 

The following sections have been updated per latest SHA Special Provision. 
• Page 1 (PDF 139) Paragraph 101.03 Construction – Erosion and Sediment 

Control, updated per SPI Section 308 – Erosion and Sediment Control 
dated 1/5/2016. 

• Page 219 (PDF 357) Section 901- Aggregates, updated per SPI Section 
901 – Aggregate dated 2/9/16.  
 

The following paragraph added to Preface and General Conditions to provide 
clarification. 

• Page 2 of 6 Preface (PDF 6) paragraph Design Manual Waiver 
Requirement added to clarify the need for submission of Design Manual 
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Waiver Request if the Construction Documents are different than 
Standards.  

• General Condition Page 1 (PDF 15) paragraph (h) added definition of 
Engineer of Record. 

• Page 260 (PDF 398) Paragraph 905.11 (a) Class 52 corrected to Class 54. 
 

B. Construction Details 
• Detail S – 1.32 (PDF 710) Manhole Drop Connection Type “A” and “B” 

improved the drawing, eliminated the use of concrete in Type “A” 
connection. 
 

The following details were corrected and improved.  
• Detail G – 5.11 (PDF 625) Precast Manhole  
• Detail W – 3.27 (PDF 682) Water Meter ¾” Outside Meter Setting 
• Detail E – 2.02 (PDF 740) Grinder Pump Backfill 
• Detail D – 4.10 (PDF 754) Type D Inlet 
• Detail R – 4.01 (PDF 807) Sidewalk Ramp Type A 
• Detail R – 4.02 (PDF 808) Sidewalk Ramp Type B 
• Detail R – 4.03 (PDF 809) Sidewalk Ramp Type C 

 
Changes in February 2022  

 
On February 7, 2022, The Howard County Council adopted changes to Volume III of the 
Howard County Design Manual.  Select Standard Details in the R-series in Volume IV 
were updated to align with the revisions in Volume III, and additional details were added.  
The following revisions and additions were made: 
 

• Previous details R-1.01 through R-1.06, which depicted roadway typical sections 
associated with Functional Classifications, were deleted. 

• New details R-1.01 through R-1.12 were added to depict roadway typical 
sections associated with new Street Types as described in Volume III. 

• Previous details R-1.07 through R-1.09 were renamed R-1.13 through R-1.15. 
• Detail R-1.16 was added to provide guidance on truck apron design. 
• Details R-2.01 and R-2.02 were revised to correlate Street Types to Pavement 

Sections. 
• Details R-3.05, R-4.01 through R-4.06, R-4.11, R-6.01 through R-6.04, R-6.07, 

R-6.09, and R-6.10 were revised to update sidewalk width criteria. 
• New details R-4.08 through R-4.10, R-4.12, and R-4.13 were added, which 

provide standard configurations for Speed Management Measures. 
• Details R-5.01 through R-5.04 were revised to update sidewalk and right of way 

dimensions. 
• Details R-5.05 and R-5.06 were updated to clarify allowable driveway placement 

on Tee Turn Arounds and dimensions for the Temporary Tee Turn Around. 
• New detail R-6.11 was added to provide a new driveway apron configuration 

option. 
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HOWARD COUNTY GENERAL CONDITIONS  
FOR CONSTRUCTION CONTRACTS 
 
 
 
GENERAL CONDITIONS 
 
GC-SECTION 1 
DEFINITIONS AND TERMS 
 
 

These General Conditions include certain basic conditions and standard 
specifications common to all construction projects. 
 
 
GC-1.01  GENERAL 
 

Wherever in these General Conditions or in other Contract Documents the 
following terms or abbreviations are used, the meaning shall be as follows: 
 
 
GC-1.02  ORGANIZATIONAL DEFINITIONS 
 

(a) As-Built - means field measured completed construction in accordance 
with minimum technical standards, also known as ‘as-constructed’. 
 

(b) Chief Engineer - Chief of the Bureau of Engineering within the Howard 
County Department of Public Works. 
 

(c) County - The County of Howard County, Maryland, a body corporate and 
politic. 

 
(d) Department - The word Department shall mean the Howard County 

Department of Public Works. 
 

(e) Director - The Howard County Director of Public Works. 
 
(f) Engineer - The word Engineer will refer to the County’s assigned Project 

Representative within the Howard County Department of Public Works or 
his/her duly authorized representative. 

 
(g) Engineer of Record -  A  Professional Engineer registered in the State of 

Maryland in a discipline suitable for the work required who is responsible 
for design and preparation of construction documents.  Examples of this 
are: structural, roadway and underground utility engineering; this term 
includes geotechnical engineering for design, quality control monitoring 
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and certifying the roadway subsurface. 
 
(h) Inspector - The authorized representative of the County assigned to make 

detailed inspection for compliance with the Contract Documents of any or 
all portions of the work, or materials thereof. 

 
 

(i) Purchasing Agent - The Chief Administrative Officer of the County or 
his/her designee.   

 
GC-1.03  DEFINITIONS 
 
1.   Advertisement - The public announcement, as required by law, inviting 

Bids for work to be performed or materials to be furnished. 
 
2.   Agencies - Whenever in the Contract Documents reference is made to any 

federal, state, or county agency or officer, such reference shall be deemed made to 
any agency or officer succeeding in accordance with law to the powers, duties, 
jurisdictions and authority of the agency or officer mentioned. 

 
3.   Award - The acceptance by the County of the Bid of the lowest 

responsive and responsible Bidder for the Work, subject to the execution and 
approval of a satisfactory Contract therefore and Bond when required to secure 
the performance thereof, and to such other conditions as may be specified or 
otherwise required by law. 

 
4.   Base Course - The layer or layers of specified selected material of 

designed thickness placed on a subbase or a subgrade to support a surface course. 
 
5.   Bid (Also referred to as Proposal) - A statement of price, terms of sale, 

and description of the supplies, services, construction or construction-related 
services offered by a Bidder to the County in response to an Invitation for Bids. 

 
6.   Bid Security - The security in the form required by the County in the Bid 

and executed by the Bidder and its Surety.  All costs of the Bid Security shall be 
paid by the Bidder.  The Bid Security (when required) shall be in the amount 
designated by the County as a guarantee on the part of the Bidder to enter into a 
Contract with the County, if the work of constructing the improvement is 
awarded to the Bidder, and to post acceptable Payment and Performance Bonds.   

 
7.   Bid Item - An item of work specifically described in the Invitation for 

Bids and for which a price, either unit or lump sum, is provided.  It includes the 
performance of all work and the furnishing of all labor, equipment and materials.  
A Bid Item is synonymous to a contract item or a pay item. 

 
8.   Bid Form - The approved form on which the County requires Bids to be 
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set forth and submitted. 
 
9.   Bidder - A Person formally submitting a Bid for the Work contemplated, 

acting directly or through a duly authorized representative. 
 
10.   Bridge - A bridge shall be any structure so defined under the FHWA 

Guidelines.  It shall also include any bridge or highway grade separation structure 
and shall embrace the substructure and superstructure and the approaches thereto, 
and such entrance plazas, interchanges, overpasses, underpasses, connecting 
highways and other structures which the County may deem necessary in 
connection therewith, together with all property rights, easements, franchises and 
interests acquired by the County for the construction and operation of such 
bridge. 

 
   For the convenience of and definition by the County, a bridge will also be 

known as a structure more than 20 feet in span.  The County's definition of length 
shall be the out-to-out dimension of the floor or from back wall to back wall of 
abutments.  Bridges less than 20 feet in span shall be considered culverts or small 
structures.  Culverts may be designated as arches, box culverts, or pipes.  For 
arches, the length shall be clear span. For box culverts and batteries of pipes, the 
length shall be out to out of outer walls and out to out of shells of outside pipes. 
For lengths, all dimensions shall be parallel to the center line of the roadway.  The 
dimensions of handrails will not be taken into account in measuring bridge 
lengths. 

 
11.   Calendar Day - Every day shown on the calendar, Saturdays, Sundays, 

and Holidays included. 
 

12.   Change Order - A written order issued by the Purchasing Agent and 
approved by the Chief Engineer and the Assistant to the Director of Public Works 
which changes the Contract Documents within the general scope of the Contract 
and establishes the basis of payment or credit and/or time adjustments for the 
work affected by the changes. 

 
13.   Construction Strip - An area, adjacent to the right-of-way or easement, 

temporarily acquired for the use of the Contractor during the execution of the 
work.  This area is only present when shown on the plans. 

 
14.   Contingent Item - Any item listed on the Plans or called for in the Special 

Provisions and included in the Bid merely for the purpose of obtaining a Contract 
price in case it may be needed. 

 
15.   Contract - The written agreement executed between the County and the 

successful Bidder, covering the performance of the work and furnishing of labor, 
equipment and materials, by which the Contractor is bound to perform the work 
and furnish the labor, equipment and materials, and by which the County is 
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obligated to compensate him, therefore, at the mutually established and accepted 
rate or price. 
 

16.   Contract Documents - The Contract Documents consist of the Invitation 
for Bids, the Bid, the Contract, the Payment and Performance Bonds, General 
Conditions, Specifications, all Special Conditions, all Drawings, all Addenda, 
Award Letter, Notice to Proceed, also any written Change orders and 
Supplemental Agreements that are issued to complete the construction of the 
work in an acceptable manner, including authorized extensions thereof. 
 

17.  Contract Time or Completion Date - The number of working or 
calendar days shown in the Bid indicating the time allowed for the completion of 
the work contemplated in the contract.  In case a calendar date of completion is 
shown in the Bid, in lieu of the number of working or calendar days, such work 
shall be completed by that date. 

 
18.  Contractor - A Person undertaking the execution of the Work under the 

terms of the Contract Documents acting directly or through its agents or 
employees. 

 
19.  County Road - The term "County Road" means any public road in 

Howard County, excluding State Highways, title to which, or the easement for the 
use of which, is vested in a public body or governmental agency by grant, 
condemnation, dedication, or operation of law. 

 
20.  Culvert - an arched drain for the passage of water under a roadway, 

driveway, entranceway or other passageway. 
 

21.  Domestic Manufacture - When referring to metallic items such as 
structural steel, pipe, reinforcement, bridge rails, etc., the term "Domestic 
Manufacture" is intended to mean those metals whose final alloying has taken 
place within the confines of the Continental United States. 

 
22.  Drainage Ditch - In general, any open water course other than gutters, 

constructed beyond the limits of cut or fill slopes for excavation or embankment 
as indicated by the typical section shown on the Plans. 

 
23.  Equipment - All machinery, tools, and apparatus necessary for the proper 

construction and acceptable completion of the Work, together with the necessary 
supplies for operation, transportation, storage, upkeep, and maintenance. 

 
24.  Estimate - The measurement of quantities by the Engineer or the 

Inspector of various pay items and/or lump sum items of work based on the 
Contract definitions for method of measurement and basis of payment for each 
item. 
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25.  Extra Work - Work that was not provided for in the original Contract.  
Extra Work is synonymous with additional work. 

 
26.  Fixed-Price Contingent Items - Bid Items for which unit prices are 

established by the County to compensate the Contractor for the cost of work and 
materials in the event that the item may be needed.  In the event that a quantity is 
shown on the Bid sheet for a Fixed-Price Contingent Item, such quantity is 
intended solely for the purpose of generating a total price extension which will be 
added to the price totals of items Bid.  No representation is made or intended to be 
made that the quantity shown, or any quantity, will be used. 

 
27.  Holidays 

 
(1) The County observes a five-day work week and the following holidays: 

 
 January 1  - New Year’s Day 
 January (3rd Monday)  - Martin Luther King Day 
 February (3rd Monday)  President’s Day 
 April  -  Good Friday 
 May (last Monday)   Memorial Day 
 July 4  -  Independence Day 
 September (1st Monday)  Labor Day 
 October 12 -  Columbus Day 
 November 11 -  Veterans Day 
 November (4th Thursday) - Thanksgiving Day 
 November (4th Friday) - Day after Thanksgiving Day 
 December 25 -  Christmas Day 

 
(2) If any holiday occurs on Sunday, the following Monday shall be 

considered a holiday.  If the holiday occurs on Saturday, the Friday 
immediately preceding shall be considered a holiday. 

 
(3) The Contractor will not be permitted to work on the above-mentioned 

holidays, or Saturdays unless requested 48 hours in advance by written 
notice. The Engineer will authorize this in writing and the Contractor will 
not be charged for the inspector's time.  In the event that the contractor 
fails to work its forces as indicated in its written request, it shall be 
charged a minimum of 1/2 day for inspection time at the overtime rate. 

 
(4) The normal number of working hours per day on this contract will be 

limited to nine, unless otherwise authorized by the Engineer in writing. 
 
(5) In case of an emergency, which may require that work be done on 

Saturdays, Sundays, holidays, or longer than nine hours per day, the 
Contractor shall request permission of the Engineer to do so.  If, in the 
opinion of the Engineer the emergency is bona fide, it will grant 
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permission to the Contractor to work such hours as may be necessary.  
Also, if in the opinion of the Engineer a bona fide emergency exists, it 
may direct the Contractor to work such hours as may be necessary whether 
the Contractor requests permission to do so or not. 

 
28.  Invitation For Bids - The advertisement soliciting Bids for all work 

and/or materials on which Bids are required.  Such advertisement or Invitation for 
Bids will indicate with reasonable accuracy the location and magnitude of the 
work to be done and/or the character and quantity of the material to be furnished 
and the time and place of the opening of Bids. 

 
29.  Laboratory - The testing laboratory of Howard County or any other 

testing laboratory that may be designated by the Engineer. 
 

30.  Materials - Any substances specified for use in the construction of the 
Project and its appurtenances. 

 
31.  Median - The portion of a divided highway separating the traveled ways 

for traffic in opposite directions. 
 

32.  Notice To Proceed - A written Notice to the Contractor of the date on or 
before which it shall begin the prosecution of the work to be done under the 
Contract. 

 
33.  Payment Bond - The security in the form approved by the County and 

executed by the Contractor and its Surety, and paid for by the Contractor, as a 
guarantee that it will pay, in full, all bills and accounts for materials and labor 
used in the construction of the work, as provided by law. 

 
34.  Performance Bond - The security in the form approved by the County 

and executed by the Contractor and its surety, and paid for by the Contractor, 
guaranteeing complete performance of the Contract including indemnification, 
warranties, and repair of latent defects. 

 
35.  Person - Any individual, partnership, firm, corporation, association, or 

joint venture authorized to conduct business in Maryland. 
 

36.  Plans or Drawings - The official plans and drawings issued by the 
County as part of the Contract Documents, including those incorporated in the 
Contract Documents by reference.  These include the official approved drawings, 
profiles, typical cross sections, working drawings and supplemental drawings or 
exact reproduction thereof which show the location, character, dimensions and 
details of the work to be done.  Plans are synonymous with contract drawings. 

 
37.   Profile Grade - The trace of a vertical plane intersecting the top surface 

of the proposed wearing surface usually along the longitudinal centerline of the 
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roadbed. Profile grade means either elevation or gradient of such trace according 
to the context. 

 
38.  Project - The construction of, reconstruction of, relocation of, or the 

major maintenance of any County facility, or portion thereof. 
 

39.  Project Representative - The executive representative of the Contractor 
authorized to receive and execute instructions from the Engineer and who shall 
manage and direct the Project. 

 
40.  Questionnaire - The approved form or forms upon which the Bidder shall 

furnish the information as to its ability to perform the work, its experience in 
similar work, the equipment to be used, and its financial condition as related to its 
ability to finance the work. 

 
41.  Request For Payment - The Contractor's formal submittal for payment 

for work completed, usually on a monthly basis and at the conclusion of the 
Contract, to the Howard County Department of Finance and the Engineer using 
the format specified by the Engineer. 

 
42.  Roadside - A general term denoting the area adjoining the outer edge of 

the roadbed within the right-of-way.  Extensive areas between the roadways of a 
divided highway may also be considered roadside. 

 
43.  Roadside Development - Those items necessary to the complete Road or 

Highway which provide for the preservation of landscape materials and features; 
the rehabilitation and protection against erosion of all areas disturbed by 
construction through seeding, sodding, mulching and the placing of other ground 
covers; such suitable planting and other improvements as may increase the 
effectiveness and enhance the appearance of the Road or Highway. 

 
44.  Road or Street - Both the word "Road" and the word "Street" include 

rights of way, roadway surfaces, roadway subgrades, shoulders, median dividers, 
drainage facilities and structures, roadway cuts, roadway fills, guardrails, bridges, 
highway grade elimination structures, tunnels, overpasses, underpasses and other 
structures forming an integral part of a road or highway. 

 
45.  Seal Coat - An application of bituminous material followed by an 

application of cover coat aggregate. 
 

46.  Shoulder - The portion of the roadbed contiguous with the traveled way 
for accommodation of stopped vehicles, for emergency use and for lateral support 
of base and surface courses. 

 
47.  Shop Drawings - All drawings, diagrams, illustrations, schedules, and 

other data which are specifically prepared by or for the Contractor to illustrate 
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some portion of the work and all illustrations, brochures, standard schedules, 
performance charts, instructions, diagrams and other information prepared by a 
supplier and submitted by the Contractor to illustrate material or equipment for 
some portion of the Work. 

 
48.  Sidewalk, Pathway, or Walkway - That portion of the roadway primarily 

constructed for the use of pedestrians. 
 

49.  Slopes - The inclined graded area beyond the shoulder and extending from 
the shoulders to the natural undisturbed surface of the ground. 
 

50.  Special Conditions - Special directions, provisions, or requirements 
applicable to the Project. 

 
51.  Standard Details - Detailed drawings with dimensions of components 

which have been established for general application and repetitive use. 
 

52.  State - The State of Maryland acting through its authorized agency or 
representative. 

 
53.  State Highway System - That system of roads which is from time to time 

owned by the State and which the State by resolution from time to time designates 
as State roads to be maintained and operated by the State Highway 
Administration. 

 
54.  State Road - Any public road included in the State Highway System. 

 
55.  Subbase - The layer or layers of specified selected material of designed 

thickness placed on subgrade to support a base course. 
 

56.  Subcontractor - Any Person undertaking the construction of a part of the 
Work by virtue of an agreement with the Contractor, who, prior to such 
undertaking, received the consent of the Surety and the approval of the County. 

 
57.  Subgrade - The material in any excavation (cuts) and embankments (fills) 

immediately below any subbase, base, pavement, shoulder, or other improved 
course. 

 
58.  Substructure - All of that part of the structure below bottoms of bearings 

of simple and continuous spans, skewbacks of arches, and tops of footings of rigid 
frames, together with the backwalls and wingwalls. 

 
59.  Superstructure - All of that part of the structure above bottoms of 

bearings of simple and continuous spans, skewbacks of arches and tops of 
footings of rigid frames, except as noted for Substructure. 
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60.  Surety - The approved corporate body bound with and for the Contractor, 
for the full and complete performance of the Contract, and for the payment of all 
debts pertaining to the work.  When applying to the Bid Bond, it refers to the 
corporate body that engages to be responsible in the execution by the Bidder of a 
satisfactory Contract and the posting of Payment and Performance Bonds. 

 
61.  Surface Treatment - The application of one or more seal coats with 

vehicles, exclusive of shoulders and auxiliary lanes. 
 

62.  Trench - An excavation made for the purpose of installing or removing 
pipes, drains, catch basins, etc. 

 
63.  Utilities - Storm drain, sanitary sewers, water mains, gas, electric, and 

communication equipment and all appurtenances thereto. 
 

64.  Work - The furnishing of all labor, materials, equipment and other 
incidentals necessary to the successful completion of the Project and the carrying 
out of all the duties and obligations imposed by the Contract Documents. 

 
 

GC-1.04  METRIC SYSTEM  
 

(a) The County recognizes the gradual transition in the construction and other 
industries to the use of the International System of Units (SI).  In keeping with this trend, 
these General Conditions frequently show approximate equivalencies between U. S. 
Customary Units and the International System of Units.  Selection of units and symbols, 
conversion, rounding and other matters relating to the equivalencies have been carried out 
in accordance with AASHTO R-I.  Should the necessity for additional conversion arise, 
the same practice shall be followed. 
 

(b) It is the intent of these General Conditions that where values in both 
systems are shown in describing a single requirement, the first named will govern 
regardless of the system from which it is derived. 
 
 
GC-1.05  LANGUAGE 
 

In order to avoid cumbersome and confusing repetition of expressions in these 
General Conditions, it is provided that whenever anything is, or is to be, done, if, as, or, 
when, or where "contemplated, required, determined, directed, specified, authorized, 
ordered, given, designated, indicated, considered necessary, deemed necessary, permitted, 
reserved, suspended, established, approval, approved, disapproved, acceptable, 
unacceptable, suitable, accepted, satisfactory, sufficient, insufficient, rejected, or 
condemned," it shall be understood as if the expression were followed by the words "by 
the Engineer" or "to the Engineer" unless the context clearly indicates otherwise. 
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GC-SECTION 2 
BIDDING REQUIREMENTS AND CONDITIONS 
 
 
GC-2.01 BID IRREVOCABLE 
 

Unless otherwise provided in the Invitation for Bids, Bid prices are irrevocable 
for 60 days following Bid opening.   
 
 
GC-2.02 CONTENTS OF BID FORMS 
 

(a) After the date is fixed for the letting of the Work, the County will give 
notice of such letting to Bidders.  The Notice of Letting will contain a description of the 
proposed Work, the time and place where Sealed Bids will be received, together with 
information regarding access to information to the Contract Documents, the price of 
these documents, and the reservation of the right of the County to reject any or all Bids. 
 

(b) All papers included in, bound thereto or attached to the Bid Form are 
necessary parts thereof and shall not be detached, separated, or altered.  All Contract 
Documents with the exception of subsurface data and borings, will be considered a part 
of the Bid form whether attached thereto or not.  Any subsurface data and borings are 
provided for informational purposes only, and are not part of the Contract Documents. 

 
(c) The Invitation for Bids shall describe location and type of work 

contemplated by the Contract and include a listing of pay items. Where pay items are 
unit price items, the Bid Forms will further show an estimate of quantities expected to 
occur in such unit price items.  The Special Provisions, as needed, shall be included in 
the Invitation for Bids.  The Invitation for Bids will also set forth the place, date and time 
of opening Bids, the requirements of a Bid Bond and the time to be allowed for 
completing the Contract. The County may charge a fee for each set of Invitation for Bids 
and Contract Documents.  The amount of such charge will be set forth in the Invitation 
for Bids.  The fee charged for Invitation for Bids and the Contract Documents is not 
returnable. 
 

(d) Should one or more addenda be issued during the bidding period of this 
Contract, a certificate of receipt shall accompany such addenda.  All certifications of 
receipts of addenda must be signed by the Bidder and accompany its Bid Form, 
otherwise its Bid shall not be accepted. 
 
 
GC-2.03 INTERPRETATION OF QUANTITIES IN BID SCHEDULE  
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(a) Where designated as estimated quantities, the quantities appearing in the 

prepared Bid Schedule are approximate only and are prepared for the canvassing of Bids. 
Payment to the Contractor will be made only for the actual quantities of work performed 
or materials furnished in accordance with the Contract and as provided for in GC-4.04, 
Variations in Estimated Quantities.  It is understood that the scheduled quantities of work 
to be done and materials to be furnished may each be increased, diminished or omitted 
without in any way invalidating prices Bid, except as hereinafter provided. 
 
 
GC-2.04  SITE INVESTIGATION 
 

(a) The Bidder acknowledges that it has investigated and satisfied itself as to 
the conditions affecting the Work, including but not restricted to those bearing upon 
transportation, disposal, handling and storage of materials, availability of labor, water, 
electric power, roads and uncertainties of weather, river stages, tides or similar physical 
conditions at the site, the conformation and conditions of the ground, the character of 
equipment and facilities needed preliminary to and during prosecution of the Work.  The 
Bidder further 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 information presented by the 
drawings and Specifications made a part of this Contract.   
 

(b) Available subsurface data and the results of subsurface investigations shall 
be made available to the Contractor.  Unless the Contract Documents expressly state 
otherwise, this data is not guaranteed, warranted, or represented as accurate by the 
County.  Geological conditions should be independently investigated and/or verified by 
the Bidder prior to submission of its Bid.  No adjustment in contract price will be allowed 
by the County for differing subsurface conditions.   
 

(c) Where subsurface conditions are indicated in the Contract Documents, 
they have been so indicated from the best information available and for the information of 
all parties concerned.  The County assumes no responsibility for the accuracy of such 
information and should any Bidder or Contractor rely solely on such information in the 
preparation of its Bid for the performance of the work, it does so at its own risk.  Whether 
or not subsurface conditions are shown in the Contract Documents, the Bidder or 
Contractor is not relieved of the responsibility of making its own investigation to 
determine for itself the conditions present and in what quantity.  The presence or absence 
of a material, or the increase or decrease in quantities indicated, shall not entitle the 
Contractor to additional compensation above or beyond the stipulated contract sum. 
 
 
GC-2.05  TAXES-RESPONSIBILITY FOR PAYMENT, EXEMPTIONS, FORMS 
TO BE FILED, ETC. 
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(a) The Contractor is responsible for and by submitting a Bid agrees to pay all 
retail sales, income, real estate, sales and use, transportation and special taxes applicable 
to and assessable against any materials, equipment, processes and operations incident to 
or involved in the Project.  The Contractor is responsible for ascertaining and acquainting 
itself with such taxes and making all necessary arrangements to pay same. 
 

 (b) The Contractor shall indicate its Federal Tax Identification or Social 
Security number on the face of each Request for Payment to the County. 
 

(c) The County hereby reserves the right to withhold payment under this 
Contract until the Contractor and any subcontractor performing any duties under this 
Contract have furnished or caused to be furnished the Comptroller of the State of 
Maryland with all properly completed forms required by the said Comptroller and until 
all of said retail sales and/or use taxes due the State of Maryland by the Contractor have 
been paid and the Contractor exhibits a release or receipt from the Comptroller 
evidencing such payment. 
 
 
GC-2.06  PREPARATION OF BID 
 

(a) The Bidder shall submit its Bid upon the Bid Form(s) furnished by the 
County in duplicate.  The Bidder shall specify a price in dollars and cents, for each pay 
item given, and shall show the products of the respective unit prices and quantities 
written in figures in the column provided for that purpose, together with the total amount 
of the Bid obtained by adding the amounts of the several items. Bidders must not change 
any item in the Bid for which a price has been stipulated by the County.  Any such 
change will cause rejection of the Bid. 
 

(b) The Bid Form(s) shall be filled out in ink or typed. All Bids shall be 
signed in ink. All erasures or alterations shall be initialed by the signer in ink.  The Bid, if 
submitted by an individual, shall be signed by the individual; if submitted by a 
partnership, shall be signed by such member or members of the partnership as have 
authority to bind the partnership; if submitted by a corporation, the same shall be signed 
by an officer and attested by the corporate secretary or an assistant corporate secretary; if 
submitted by a joint venture, the same shall be signed by such member or members of the 
joint venture as have authority to bind the joint venture.  If not signed by an officer, as 
aforesaid, there must be attached a copy of that portion of the Bylaws or a copy of a 
Board resolution, duly certified by the corporate secretary, showing the current authority 
of the person so signing on behalf of the corporation.  In lieu thereof, the corporation may 
file such evidence with the County, duly certified by the corporate secretary, together 
with a list of the names of those officers having authority to execute documents on behalf 
of the corporation, which listing shall remain in full force and effect until such time as the 
County is advised in writing to the contrary.  In any case where a Bid is signed by an 
Attorney in Fact, the same must be accompanied by a copy of the appointing document, 
duly certified. 
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(c) If the Invitation for Bids requires the Bidder to furnish samples or 
descriptive literature, it shall be submitted with the Bid, unless the Invitation for Bids 
provides otherwise. 
 

(d) Bidders shall identify those portions of their Bids that they deem to be 
confidential, proprietary information or trade secrets and provide any justification of why 
such materials should not be disclosed by the County under the Maryland Public 
Information Act, Section 10-611 et seq. of the County Government Article of the 
Annotated Code of Maryland. 
 
 
GC-2.07  BID SECURITY 
 

(a) No Bid will be considered unless accompanied by a Bid Security of the 
character and in an amount not less than the specific dollar value indicated in the Bid 
Form, and made payable to the Howard County Director of Finance. 
 

(b) Acceptable forms of security for Bid Security shall be: 
 

(1)  A bond  in a form satisfactory to the County underwritten by a 
surety company authorized to do business in this State and which is on the United States 
Department of Treasury Approved List; or 
 

(2) A bank certified check, bank cashier's check, or bank treasurer's 
check. 

 
GC-2.08  DELIVERY OF BIDS 
 

Each Bid must be submitted in a sealed envelope plainly marked to indicate its 
contents or in an envelope furnished by the County.  The blank spaces on the County 
envelope should be filled in so as to clearly indicate its contents.  When sent by mail, the 
sealed Bid must be addressed to the Howard County Office of Purchasing, 6751 
Columbia Gateway Drive, 5th Floor, Columbia, Maryland 21046; Attention:  Division 
Chief.  All Bids shall be filed prior to the time and at the place specified in the Invitation 
for Bids, as amended by any applicable addenda.  Bids received after the time for 
opening of Bids will be returned to the Bidder unopened. 
 
 
GC-2.09  COMMUNICATIONS AND INTERPRETATIONS - PRIOR TO BID 
OPENING 
 

Any information regarding the requirements or the interpretation of any provision 
of the General Conditions, Specifications, Supplemental Specifications, or any part of the 
Contract Documents shall be requested, in writing, from the Office of Purchasing, and 
delivered no later than 10 days prior to the scheduled date of Bid opening. Responses to 
questions or inquiries having any material effect on the Bids shall be made by written 
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addenda, or by written notice sent to all prospective Bidders. DO NOT MAKE VERBAL 
INQUIRIES.  Any verbal interpretations or oral pre-Bid statements made by County 
employees or their representatives shall not be binding upon the County. 
 
 
GC-2.10  ADDENDA TO INVITATIONS FOR BIDS 
 

 (a) Form.  Each addendum to an Invitation for Bids shall be in writing and 
identified as such. 
 

(b) Acknowledgments.  Unless otherwise provided, the Bidder shall 
acknowledge receipt of all addenda. 

 
 

GC-2.11  PRE-OPENING MODIFICATION OR WITHDRAWAL OF BIDS 
 

(a) Procedure - Bids may be modified or withdrawn by written notice 
received in the office designated in the Invitation for Bids before the time and date set for 
Bid opening.  A notice of withdrawal or modification to a Bid must be signed in 
accordance with the requirements of GC-2.06(b).  The requirements of this subparagraph 
may be satisfied by a FAX.  
 

(b) No withdrawal or modifications shall be accepted after the time for Bid 
opening except as expressly permitted in the Invitation For Bids. During the Bid opening 
the successful Bidder on one or more Projects may withdraw its Bid(s) on any other 
Project(s) which have been submitted prior to the reading of any Bid for that Project(s). 
 

(c) Disposition of Bid Security - If a Bid is withdrawn in accordance with 
this Section, the Bid Security, if any, shall be returned to the Bidder. 
 
 
GC-2.12  LATE BIDS, LATE WITHDRAWALS, AND LATE MODIFICATION 
 

(a) Policy -  Any Bid received at the place designated in the Invitation for 
Bids after the time and date set for receipt of Bids is late. Any request for withdrawal or 
request for modification received at the place designated in the Invitation for Bids after 
the time and date set for receipt of Bids will not be honored. 
 

(b) Treatment - A late Bid, late request for modification, or late request for 
withdrawal may not be considered. Late Bids will be returned to the Bidder unopened.  
 
 
GC-2.13  OPENING AND RECORDING OF BIDS 
 

 (a) Opening and Recording - Bids and modifications shall be opened 
publicly, at the time, date, and place designated in the Invitation for Bids. The name of 
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each Bidder, the total Bid price, and such other information as is deemed appropriate 
shall be read aloud or otherwise made available. This information also shall be recorded 
at the time of Bid opening. The Bids shall be tabulated or a Bid abstract made. The 
opened Bid shall be available for public inspection at a reasonable time after Bid opening 
but in any case before Contract award except to the extent the Bidder designates trade 
secrets or other proprietary data to be confidential.  Material so designated shall 
accompany the Bid and shall be readily separable from the Bid in order to facilitate 
public inspection of the non-confidential portion of the Bid. Prices, makes, and model or 
catalog numbers of the items offered, deliveries, and terms of payment shall be publicly 
available at a reasonable time after Bid opening but in any event before Contract award 
regardless of any designation to the contrary at the time of Bid opening. 
 

(b) Confidential Data - The Engineer shall examine the Bids to determine the 
validity of any requests for nondisclosure of trade secrets and other proprietary data 
identified in writing. Confidential, proprietary information, and trade secrets furnished by 
a Bidder may be disclosed to another County agency if there is a need for the information 
and may not be disclosed outside of County government except as provided by the Public 
Information Act or other applicable laws of this State. 
 
 
GC-2.14  MISTAKES IN BIDS 
 

(a) Mistakes Discovered Before Opening - A Bidder may correct mistakes 
discovered before the time and date set for Bid opening by withdrawing or correcting the 
Bid as provided in GC-2.11. 
 

(b) Confirmation of Bid - If the Engineer knows or has reason to conclude 
that a mistake may have been made, the Bidder may be required to confirm the Bid. 
Situations in which confirmation may be requested include obvious, apparent errors on 
the face of the Bid or a Bid unreasonably lower than the other Bids submitted. If the 
Bidder alleges mistake, the Bid may be corrected or withdrawn upon written approval of 
the County Office of Law if any of the following conditions are met: 
 

(1) If the mistake and intended correction are clearly evident on the 
face of the Bid form, the Bid shall be corrected to the intended correct Bid and may not 
be withdrawn. Examples of mistakes that may be clearly evident on the face of the Bid 
form are typographical errors, errors in extending unit prices, transposition errors, and 
arithmetical errors. 
 

(2) A Bidder may be permitted to withdraw a low Bid if: 
 

(A) A mistake is clearly evident on the face of the Bid form but 
the intended correct Bid is not similarly evident; or 
 

(B) The Bidder submits proof of evidentiary value that clearly 
and convincingly demonstrates that a mistake was made. 
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(3) In situations where the Purchasing Administrator determines that 

the low Bid submitted is so low due to a demonstrable mistake other than a mistake in 
judgment, such that the bidder may incur severe loss if awarded the Contract, and that a 
potential unconscionable contract would be made, the Bidder may be allowed to 
withdraw the Bid, subject to forfeiture of the Bid deposit. 
 

(c) Mistakes Discovered After Award - Mistakes may not be corrected after 
award of the Contract except when the Engineer and the Purchasing Administrator make 
a determination that it would be unconscionable not to allow the mistake to be corrected.  
Changes in price are not permitted. 
 
 
GC-2.15  IRREGULARITIES 
 

(a) Bids having one or more of the following faults will be considered 
irregular and may be rejected: 
 

(1) If the Bid Form furnished by the County is not used or is altered; 
 

(2) If not prepared as directed in 2.06; 
 

(3)  If there is an omission of a necessary word(s) or numeral(s) 
required to make a price unmistakably clear, as well as any other omission; addition of 
item(s) not called for; 
 

(4) Failure to include a price for each item required except in the case 
of designated alternate pay item(s) or contrary to the conditions of the advertisement; 
 

(5) If there are additions, conditions or unauthorized alternate Bids. 
 

(6) If the Bidder adds any provisions reserving the right to accept or 
reject the Award; 
 

(7) If not accompanied by a Bid Security when required from Surety 
guaranteeing that the Payment and Performance Bonds will be furnished if the Bidder is 
determined to be the low Bidder; or 
 

(8) If all the required Bid certifications and/or documents are not duly 
executed. 
 

(b) Minor irregularities -  
 

(1) Minor irregularities or informalities in Bids, as defined below, may 
be waived if the County determines that it shall be in the County’s best interest. The 
County may either give a Bidder an opportunity to cure any deficiency resulting from a 
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technicality or minor irregularity in its Bid, or waive the deficiency where it is to the 
County's advantage to do so. 
 

(2) When at any public opening of Bids, a Bid appears to be irregular, 
as herein specified, this fact may be announced when read. Said Bid shall be read as other 
Bids and then referred to the Engineer for consideration and appropriate action thereon in 
accordance with these General Conditions, and applicable laws and regulations. 

 
(3) A minor irregularity is one that is merely a matter of form and not 

of substance or pertains to some immaterial or inconsequential defect or variation of a 
Bid from the exact requirement of the Invitation for Bids, the correction or waiver of 
which would not be prejudicial to other Bidders or offerors. The defect or variation in the 
Bid is immaterial and inconsequential when its significance as to price, quantity, quality, 
or delivery is trivial or negligible when contrasted with the total cost or scope of the 
supplies or services being procured and the intent and meaning of the entire Bid is clear. 
 
 
GC-2.16  CANCELLATION OF INVITATIONS FOR BIDS 
 

(a) Before Bid opening, an Invitation for Bids may be canceled in whole or in 
part when the County determines this action is fiscally advantageous or otherwise in its 
best interest. 
 

(b) When an Invitation for Bids is canceled before Bid opening, the Bids shall 
be returned unopened to the Bidders submitting them and notice of cancellation shall be 
included. 
 

(c)   When it is determined before an award but after opening that the Invitation 
for Bids contains inadequate, deficient or ambiguous specifications; does not provide for 
consideration of all factors; or the scope of the work needs to be modified; then the bid 
shall be canceled and returned. 
 

(1) Each Bidder shall be notified of the cancellation. 
 

(2) The notice shall state the reason for such action. 
 
 
GC-2.17  REJECTION OF INDIVIDUAL BIDS OR PROPOSALS 
 

(a) A Bid opened and read at any Bid opening may be subsequently rejected 
if found to be irregular for any of the reasons specified in GC-2.14. 
 

(b) A Bid opened and read at any Bid opening will be subsequently rejected if 
there is found to be interest by the same individual, partnership, firm or corporation in 
more than one Bid on a Contract, except that any individual, partnership, firm or 
corporation may have an interest in a Contract as a Bidder and also be named in other Bids 
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as a Subcontractor. 
 
 (c) Any Bid may be rejected in whole or in part when it is in the best interest 

of the County to do so. 
 

(d) Reasons for rejection of a Bid may include but are not limited to: 
 

(1) The Bid is not responsive i.e., it does not conform in all material 
respects to the Invitation for Bids; 
 

(2) Unreasonable price(s); 
 

(3) The Bidder submitting the Bid is determined to be non-responsible, 
or 

 
(4) The Bidder fails to supply information to the Engineer promptly 

after notification from the Engineer that such information is required in connection with a 
determination to be made pursuant to this section. 
 

(e) A determination of non-responsibility may be made for, but is not limited 
to, any of the following reasons: 
 

(1) Bidder debarred by any public body or ineligible to Bid to any 
public body and the period of debarment or ineligibility has not expired. 
 

(2) The unit prices contained in a Bid are unbalanced. 
 

(3)  Evidence of collusion among Bidders. 
 

(4) Inadequate quantity and/or quality of experience, plant, equipment, 
financing, manpower or other resources required to perform the Contract. 
 

(5) Bidder's workload which, in the judgment of the County, might 
hinder or prevent the prompt completion of the subject work if awarded. 
 

(6)  Default by the Bidder on other contracts with the County. 
 

(7) Failure to pay or satisfactorily settle all reasonable and just bills 
due for labor and material on prior or current contracts with the County. 
 

(8) The same person has an interest in more than one Bid on a 
Contract exclusive of being named by another Bidder as a subcontractor. 
 

(9) Failure to perform satisfactorily on other contracts awarded, and 
the conditions leading to unsatisfactory performance remain unresolved. 
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(10) The Bidder is not authorized to conduct business in Maryland. 
 

(11) Any other reason affecting the Bidder's ability to perform, or record 
of business integrity. 
 

(12) Bidder not otherwise qualified and eligible to receive an award 
under applicable laws and regulations. 
 

(f) Refusal or failure by the Bidder to comply with the County's request for 
the submission of a Contractor's Qualifications Questionnaire will be cause for rejection 
of the Bid and for the forfeiture of the Bid Security, which shall become the property of 
the County not as a penalty but in liquidation of damages sustained. 
 
 
GC-2.18  REJECTION OF ALL BIDS 
 

(a) After Bid opening but before award, all Bids may be rejected in whole or 
in part when the Engineer, with the approval of the Director, determines that this action is 
fiscally advantageous or otherwise in the County's best interest. 
 

(b) A notice of rejection of all Bids shall be sent to all Bidders, Bids that have 
been opened shall be retained by the County. 
 
 
GC-2.19  BID EVALUATION AND AWARD 
 

(a) General - The Contract is to be awarded to the lowest responsive and 
responsible Bidder whose Bid meets the requirements and evaluation criteria set forth in 
the Invitation for Bids, and is either the lowest Bid or lowest evaluated Bid. After Bids 
have been publicly opened and read, the Bids will be audited and reviewed for 
mathematical accuracy to determine that there are no irregularities as outlined in GC-2.14 
and 2.15.  
 

(b) Determination of Lowest Bidder - Bids shall be evaluated to determine 
which Bidder offers the lowest cost to the County in accordance with the evaluation 
criteria set forth in the Invitation for Bids.  Except as otherwise provided under GC-2. 14 
Mistakes in Bids: 
 

(1) The unit price will govern in the event of a discrepancy between 
the unit price Bid and the extended price (product of unit price multiplied by the 
quantity). 
 

(2) The sum of the extended prices will govern in the event of a 
discrepancy between the total amount Bid and the extended prices. 

(3) The written words will govern in the event of a discrepancy 
between the prices written in words and the prices written in figures. 
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(4) If a unit price has been omitted, the unit price will be determined 

by dividing the extended price by the quantity. 
 

(c) The County reserves the right to make the award by Bid Item, or groups 
of Bid Items, or total Bid if it is in the best interest of the County to do so unless the 
Bidder specifies in its Bid that a particular or progressive award is not acceptable. 
 

(d) Before any Contract is awarded, the Bidder may be required to furnish a 
complete statement of the origin, composition and manufacture of any or all materials to 
be used in the construction of the Work together with samples, which samples may be 
subjected to the tests provided for in the Specifications to determine their quality and 
fitness for the Work. 
 

(e) Award - Upon determination of the lowest Bidder, review of the Bid for 
responsiveness and satisfaction that the Bidder is responsible, the Contract may be 
awarded to that Bidder. A Contract may be awarded to a Bidder offering a higher quality 
item than that designated in the Invitation for Bids if that Bidder is also the lowest 
responsive and responsible Bidder.  The successful Bidder will be notified (by letter 
mailed to the address shown on the Bid Form) that its Bid has been accepted and that it 
has been awarded the Contract. 
 
 (f) A Notice of Award may be rescinded by the County at any time prior to 
execution of the Contract.  After Notice of Award, the County shall forward the formal 
Contract and other appropriate forms and certifications to the Bidder for execution.  The 
Bidder will then execute the Contract and return same, together with fully executed 
Payment and Performance Bonds, insurance certificates, and any other forms required by 
the Contract Documents, to the County within ten days after the Notice of Award is sent.  
After receipt of the properly executed Contract and acceptable Payment and Performance 
Bonds, the County will execute the Contract and forward the Bidder a copy, together 
with the Purchase Order signed by the County Purchasing Agent, which is the official 
statement that the obligation of funds for construction have been authorized.  No Bidder 
shall withdraw its Bid within the time specified in the Bid. 
 
 
GC-2.20  TIE BIDS 
 

(a) Definition.  Tie Bids are responsive Bids from responsible Bidders that 
are identical in price, terms, and conditions and which meet all the requirements and 
evaluation criteria set forth in the Invitation for Bids. 
 

(b) Award.  If identical low Bids are received from an in-County and out-of-
County Bidder, the award shall be made to the in-County Bidder. If identical low Bids 
are received from in-County Bidders or from out-of-County Bidders, a drawing shall be 
conducted, and a witness shall be present to verify and certify the result. 
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GC-2.21  MULTIPLE OR ALTERNATE BIDS 
 

Unless multiple or alternate Bids are requested in the Invitation for Bids, these 
Bids may not be accepted. However, if a Bidder clearly indicates a base Bid, it shall be 
considered for Award as though it were the only Bid submitted by the Bidder. 
 
 
GC-2.22  BID PROTESTS 
 

(1) A Bidder may deliver a written protest to the Chief, Office of Purchasing, 
within 10 days of issuance of award notifications.  The written protest shall set forth all 
particulars supporting the protest and enclose all supporting exhibits and evidence. 
 

(2) The Chief, Office of Purchasing, shall review the protested decision, 
examine any additional information provided by the Bidder and respond to the Bidder 
within 10 days of receipt of the protest.  The decision of the Chief, Office of Purchasing 
shall be final and unappealable to the fullest extent allowed by law. 

 
 

GC-SECTION 3 
AWARD AND EXECUTION OF CONTRACT 
 
 
GC-3.01  AWARD OF CONTRACT (See GC-2.19) 
 

(a) Written Notice of Award shall be sent to the successful Bidder. 
 

(b) The County reserves the right to cancel the award of any Contract at any 
time before the execution of the said Contract by all parties without any liability against 
the County. 
 

(c) The successful Bidder on each Contract advertised by the Department will 
receive upon award five (5) sets of Drawings and Specifications free of charge. Any 
additional sets required by the Contractor may be purchased at the price stated in the 
Notice of Letting. 
 
 
GC-3.02  RETURN OF BID SECURITY 

(a) All Bid Securities, except those of the three lowest Bidders, will be 
returned immediately following opening and the review of the Bids. The Bid Securities of 
the three lowest Bidders will be returned following the execution of the Contract and 
submission and approval of the Payment and Performance Bonds. The Contractor has the 
right to substitute a Bid Bond for other Bid Security, acceptable to the County, at any 
time prior to return of the Bid Security. 
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GC-3.03  PERFORMANCE BOND AND PAYMENT BOND REQUIREMENTS 
 

(a) Performance and Payment Bonds.  The successful Bidder shall provide 
to the County a Performance Bond and a Payment Bond, each in an amount equal to at 
least 100 percent of the Contract price.   The form of the Bonds and the security shall be 
acceptable to the County.  The name of the underwriting agency for said Bond shall be 
shown thereon.  The Bonds shall be delivered by the Bidder to the County no later than 
the time the Contract is to be executed. If the Bidder fails to deliver the required Bonds, 
its Bid shall be rejected, its Bid Security shall be enforced, and award of the Contract 
may be made to the next lowest responsive and responsible Bidder. 
 

(b) Corporations executing Payment and/or Performance Bonds as sureties 
must appear on the United States Department of Treasury’s most current list of approved 
sureties and must act within the limitations listed therein.  In the event that during the 
performance of the Contract the corporate surety is removed from the Department of 
Treasury’s most current list of approved sureties or its limitation is reduced below the 
amount of the Payment and Performance Bonds, the Contractor will be in default and will 
immediately obtain additional or replacement Bonds to the satisfaction of the County. 
 

(c) The Bonds shall be on forms provided by the County. 
 
 
GC-3.04  EXECUTION OF CONTRACT 
 

(a) The Contract shall be effective only upon receipt by the County of the 
proper, executed Contract and Performance and Payment Bonds (if required), and 
execution of the Contract by the County. 
 

(b) After a Notice of Award, as provided in GC-3.01, has been issued to a 
Bidder, the County shall forward the formal Contract form and the appropriate forms for 
the Payment and Performance Bonds (if any) to the Bidder for execution. The Bidder will 
execute the Contract form and return same, together with fully executed Payment and 
Performance Bonds (if any), to the County within 10 days after receipt of same. After 
receipt of properly executed Contract form and Payment and Performance Bonds, (if 
any), the County will execute the Contract within 60 days and forward the Bidder a copy; 
provided, however, that the Board has approved the Contract (if such approval is 
required). If the County fails to execute the Contract and the period of irrevocability has 
expired, the Bidder may, as its sole remedy, withdraw its Bid(s). 
 

(c) If the lowest responsible Bidder is not notified of the County's acceptance 
of its Bid within sixty (60) calendar days of Bid opening or the time or date otherwise 
specified in the contract documents, the Contractor shall have the right to withdraw its 
Bid without penalty. 
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(d) By executing the Contract, the Contractor represents that it understands 
the Contract Documents, has obtained clarification as to the intent of these documents, 
has visited the site, familiarized himself with the local conditions under which the Work 
is to be performed, and correlated its observations with the requirements of the Contract 
Documents.  It is assumed the Contractor has obtained, before award of the Contract, 
clarification of all questions as to the intent of the Contract Documents, and any conflict 
between two or more items in Contract Documents.  Should Contractor fail to obtain such 
clarification, then the Engineer shall direct work to proceed by the method indicated, 
specified or required by Contract Documents which will produce the best results, as 
judged by the Engineer.  Such direction by Engineer shall not constitute a basis for any 
claim for extra cost by Contractor. 
 
 
GC-3.05  FAILURE TO EXECUTE CONTRACT 
 

(a) Failure of the Bidder to execute the Contract and file acceptable 
Performance and Payment Bonds within the time aforesaid shall be just cause for the 
annulment of the Award.  The County may then issue an Award to the next lowest 
responsive, responsible Bidder or the work may be readvertised and constructed under 
Contract or otherwise, as the County may decide.  The Contractor shall immediately upon 
demand pay over to the County the difference between the amount of its Bid and such 
larger amount for which the County may, in good faith contract with another party to 
perform the work covered by contractor=s bid, plus an additional sum of Two Thousand 
Dollars ($2,000.00) representing the reasonable approximation of the damages suffered 
by the County for administrative expenses arising out of the Contractor’s failure to 
execute the Contract and/or file acceptable Performance and Payment Bonds.  In the 
event the Contractor fails to make said payment, the County may proceed against the Bid 
Security and liquidate said Bid Security to the extent necessary to satisfy the demand.  In 
the event the Bid Security is insufficient to fully compensate the County for its demand, 
the Contractor shall be liable for the unpaid portion of the demand and the County may 
proceed against the Contractor for the deficiency. 
 
 
GC-SECTION 4 
SCOPE OF WORK 
 
 
GC-4.01  INTENT OF CONTRACT 
 

(a) The Contractor shall (within specified tolerances) perform all work in 
accordance with the lines, grades, typical cross sections, dimensions, and other data 
shown on the Drawings or as modified by written orders including the furnishing of all 
materials, implements, machinery, equipment, tools, supplies, transportation, labor, and 
all other things necessary to the satisfactory prosecution and completion of the Project in 
full compliance with the Contract Documents. 
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(b) The documents composing the Contract Documents are intended to be 
complementary, and to describe the construction and completion of the Work. Anything 
mentioned in the Specifications and not shown on the Drawings or shown on the 
Drawings and not mentioned in the Specifications, shall be of like effect as if it is shown 
or mentioned in both.  The intention of the Contract Documents is to include all labor, 
materials, equipment and other items necessary for the proper execution and completion 
of the Work and which is reasonably inferable from the Contract Documents to produce 
the intended results.  The terms and conditions of the Contract Documents control over 
any conflicting terms and conditions of any Purchase Order issued to fund the payments 
under this Contract. 
 

(c) Words which have well-known technical or trade meanings are used 
herein in accordance with such recognized meanings.  Omissions from the Drawings 
or Specifications or the misdescription of details of work that are manifestly 
necessary to carry out the intent of the Drawings and Specifications or that are 
customarily performed shall not relieve the Contractor from performing such omitted 
or misdescribed details of work, but they shall be performed as if fully and correctly 
set forth and described in the Drawings and Specifications. 
 

(d) In the event the Contractor discovers any discrepancies in the Contract 
Documents, it shall immediately notify the Engineer.  The Engineer will then make 
such corrections and interpretations as may be deemed necessary for fulfilling the 
intent of the Contract.  In the event of any irreconcilable discrepancy between the 
drawing and figures written thereon, the figures, unless obviously incorrect, will 
govern over scaled dimensions. In the case of any irreconcilable discrepancy between 
the Drawings and Specifications, the Drawings govern. 
 

(e) The organization of the Specifications into divisions, sections, and 
articles, and the arrangement of the Drawings shall not control the Contractor in 
dividing the Work among Subcontractors, or in establishing the extent of Work to be 
performed by any trade. 
 

(f) Written interpretations necessary for the proper execution or progress 
of the Work, in the form of drawings or otherwise, will be issued with reasonable 
promptness by the Engineer and in accordance with any schedule agreed upon. 
 

(g) All decisions, corrections and interpretations made by the Engineer 
pursuant to this paragraph GC-4.01 shall be final. 
 
 
GC-4.02  GENERAL CONDITIONS CONTROLLING 
 

In the event of a conflict between these General Conditions and any other 
provision of the Contract Documents that cannot be reconciled in accordance with 
GC-4.01, the job specific provisions of the Contract Documents shall be controlling. 
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GC-4.03  ENTIRE CONTRACT 
 

(a) The Contract Documents represent the entire and integrated agreement 
between the parties hereto and supersede all prior negotiations, representations, or 
agreements either written or oral.  The Contract may only be amended or modified in 
accordance with these General Conditions. 

 
(b) Unless otherwise expressly set forth herein, the parties hereto do not 

intend to and do not create any third party beneficiaries to this Contract.   
 
 
GC-4.04  VARIATIONS IN ESTIMATED QUANTITIES 
 

(a) Where the quantity of a pay item in this Contract is an estimated quantity 
and where the actual quantity of such pay item varies more than 25 percent above or 
below the estimated quantity stated in this Contract, an equitable adjustment in the 
Contract price shall be made upon demand of either party. The equitable adjustment shall 
be based upon any increase or decrease in costs due solely to the variation above 125 
percent or below 75 percent of the estimated quantity. If the quantity variation is such as 
to cause an increase in the time necessary for completion, the Engineer shall, upon receipt 
of a written request for an extension of time within 10 days from the beginning of the 
delay, or within a further period of time which may be granted by the Engineer before the 
date of final settlement of the Contract, ascertain the facts and make the adjustment for 
extending the Completion Date as in its judgment the findings justify. 
 

(b) When the Engineer directs adjustments to pay item quantities for normal 
prosecution of work in pursuing the original scope, a Change Order will be executed 
prior to exceeding contract quantities for that pay item.  The Change Order will be based 
upon the unit prices Bid for that pay item except that when quantities vary more than 25 
percent above or below the estimated quantity stated in this Contract, an equitable 
adjustment shall be made upon demand of either party as set forth above. 
 

(c) Should any Pay Items contained in the Bid be found unnecessary for the 
proper completion of the Work contracted, the Engineer may, upon written Change 
Order to the Contractor, eliminate such Pay Items from the Contract under the terms and 
conditions described above.  Such action will in no way invalidate the Contract, and no 
allowance will be made for items so eliminated in making final payment to the 
Contractor except as stipulated in this section and/or for such work as may have been 
done, materials actually delivered and bona fide equipment costs prior to notification of 
the elimination of the items. 
 
 
GC-4.05  DIFFERING SITE CONDITIONS 
 

(a) The Contractor shall within seven (7) days of encountering, and before 
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such conditions are disturbed, notify the Engineer in writing of: 
 

(1) Unknown physical conditions at the site of an unusual nature, 
differing materially from those ordinarily encountered and generally recognized as 
inherent in work of the character provided for in this Contract and not discoverable in the 
Contractor’s site investigation required under GC-2.04.  Subject to the limitations of 2.04 
regarding subsurface conditions, the Engineer shall promptly investigate the conditions, 
and if it finds that such conditions do materially so differ and cause an increase or 
decrease in the Contractor's cost of, or the time required for, performance of any part of 
the Work under this Contract, whether or not changed as a result of such conditions, an 
equitable adjustment shall be made and the Contract modified in writing accordingly. 
 

(b)  The Contractor shall immediately notify the Engineer upon encountering 
hazardous waste. 
 

(c) No claim of the Contractor under this section shall be allowed unless the 
Contractor has given notice as required in (a) above.  Any claim for an equitable 
adjustment arising out of said condition shall be furnished to the Engineer within thirty 
(30) days from the date of the notice under (a) above and shall proceed in accordance 
with GC-4.06. 
 

(d) No claim by the Contractor for an equitable adjustment hereunder shall be 
allowed if asserted after final payment under this Contract. 
 

(e)   Failure to provide notice or to submit a claim within the time prescribed 
herein shall operate as a waiver of any such claim regardless of whether the County 
incurred or demonstrates any prejudice by the failure to give such notice or to submit 
such claim. 
 
 
GC-4.06  CHANGES 
 

(a) The Engineer may unilaterally, at any time, without notice to the Surety, if 
any, by written order designated or indicated to be a change order, make any change in 
the Work within the general scope of the Contract Documents, including but not limited 
to changes: 
 

(1) In the Specifications (including drawings and designs); 
 

(2) In the method or manner of performance of the Work; 
 

(3) In the County-furnished facilities, equipment, materials, services, 
or site; or 
 

(4) Directing acceleration in the performance of the Work. 
 



Design Manual Volume IV May 30, 2017 
General Conditions Page 27 

An order of the Engineer by virtue of being called or referred to as a “change order” does 
not necessarily constitute a change in the scope of the Contract or in the work required 
under the Contract.  The Contractor should not be entitled to additional compensation, a 
time extension or other relief for complying with an order of the Engineer if the Contract 
otherwise requires the Contractor to perform as stated in the order. 
 

(b) Any other act or event or written or oral order including a direction, 
instruction, interpretation, or determination from the Engineer shall not entitle Contractor 
to additional compensation unless the Contractor gives the Engineer written notice stating 
within seven (7) days of the act or event or of the Contractor’s receipt of said order, the 
date, circumstances, and source of the act or event or of the order and that the Contractor 
believes that it is entitled to additional compensation.  Failure to timely provide said 
notice shall operate as a waiver of any claim by the Contractor for an equitable 
adjustment, regardless of whether the County incurred or demonstrates any prejudice by 
the failure to give timely notice.  In the event of a dispute between the Engineer and the 
Contractor as to whether any work was included in the scope of the Contract such that the 
Contractor would be obligated to provide that Work at no additional cost to the County, 
the Engineer may order the Contractor under this Section to perform the Work.  If the 
Contractor considers such an order to be a change in the scope of the Contract entitling 
the Contractor to additional compensation, a time extension, or other relief, the 
Contractor must provide the notice required by this subparagraph and initiate a claim 
therefore in accordance with this Section and other contract requirements. 

 
(c) Any proposal for changed work offered by or requested from the 

Contractor for which a Change Order is necessary shall include a complete 
breakdown of labor, materials and equipment along with justification for any increase 
requested in the contract time.  When changed work is to be performed by a 
subcontractor, a copy of the subcontractor's proposal shall also be included in the 
submission.  When requested by the Engineer, proposals and supporting 
documentation shall be sent to the Engineer within a reasonable time for its review.  
Any delay resulting from the failure of the Contractor to submit a complete price 
proposal within a reasonable time shall not be excused or compensated.  The Engineer 
will process a Change Order upon approval of the Contractor’s Bid. 
 

(d) If the Engineer deems that a bona fide emergency exists, it may direct 
in writing that work proceed prior to issuing an executed Change Order.  The Engineer 
will estimate the quantities and prepare a Change Order for the appropriate contract 
items.  The work shall proceed and the Contractor may file a request for an equitable 
adjustment as provided by this section. 
 

(e) Except as herein provided, no order, statement, or conduct of the 
County shall be treated as a change under this clause or entitle the Contractor to an 
equitable adjustment in the Contract Documents. 

(f) Subject to paragraph (g), if any change or order under this clause 
causes an increase or decrease in the Contractor's cost of, or the time required for, the 
performance of any part of the Work under this Contract, an equitable adjustment shall 
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be made and the Contract modified in writing accordingly. Provided, however, that no 
claim for any change under (b) above shall be allowed for any costs incurred more 
than seven (7) days before the Contractor gives written notice as therein required. 
 

(g) If the Contractor intends to assert a claim for an equitable adjustment 
under this section, it shall, within 30 days after receipt of a written Change Order under 
(a) above, or a directive under (d) above, submit to the Engineer a written statement 
setting forth the nature and monetary extent of such claim, including the submission of 
full particulars of the claim, including a full breakdown of all labor, material, equipment, 
and subcontractor costs, and full justification for any extension of the Completion Date.  
As to claims under (b) above supporting data shall be provided with the notice of a claim.  
As to any supporting data which is not available at the time of the notice, Contractor shall 
provide with the notice its best estimate of the total cost of the claim and further 
supporting data shall be provided as soon as it becomes available.  As to any claim for 
Equitable Adjustment asserted under this Contract, the Contractor shall certify that the 
claim was made in good faith, that the supporting data are accurate and complete to the 
best of its knowledge and belief, and that the amount requested accurately reflects the 
contract adjustment for which Contractor believes the County is liable.  The failure to 
timely submit the written statement with full particulars will be deemed a waiver by the 
Contractor of any right to an equitable adjustment, regardless of whether the County 
incurred or demonstrates any prejudice by the failure to timely submit the written 
statement and full particulars, unless this period is extended by the County in writing by 
the Engineer. The statement of claim hereunder may be included in the notice under (b) 
above. 
 

(h)  When changes involve work for which a Pay Item is included in the 
Contract, the changed work shall be paid for or a credit provided to the County at the 
price bid subject to GC-4.04.  When changes involve work for which a Bid Item is not 
included in the Contract, the changed work shall be paid or a credit provided to the 
County at the unit or lump sum price agreed upon in writing by the Contractor and the 
Engineer in accordance with GC-4.07.   No changed work, except for emergency 
work, shall be performed until the Contractor has received an executed Change Order.  
If the Engineer and Contractor cannot agree on the amount of the equitable 
adjustment, the work shall be done in accordance with GC-9.02. 

 
(i) Each Change Order that affects the Contract price shall be subject to 

the prior written approval of the Purchasing Agent and other appropriate authorities 
and to prior certification of the appropriate fiscal authority of fund availability and the 
effect of the Change Order on the project budget or the total construction cost. If, 
according to the certification of the fiscal authority, the Change Order will cause an 
increase in cost that will exceed budgeted and available funds, the Change Order may 
not be made unless sufficient additional funds are made available or the scope of the 
Project is adjusted to permit its completion within the project budget. 
 

(j) No claim by the Contractor for an equitable adjustment hereunder shall 
be allowed if asserted after final payment under this Contract. 
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(k) Contractor may not unilaterally “reserve his rights” to file any claims or 

requests for extensions of time.  The Contractor’s rights to additional compensation or 
time extensions are contingent upon Contractor strictly complying with the Notice, Filing 
and Certification requirements of the Contract Documents. 
 
 
GC-4.07  PAYMENT PROVISIONS - CHANGES, EQUITABLE ADJUSTMENTS, 
DELAYS 
 

(a) Unless the Contractor has been directed to proceed under GC-9.02 (Force 
Account), if the Contractor is entitled to an equitable adjustment, the cost or credit to the 
County shall be determined in one or more of the following ways: 
 

(1) by mutual acceptance of a lump sum properly itemized; 
 

(2) by unit prices stated in the Contract Documents or subsequently 
agreed upon; or 

 
(3) by cost plus a fixed percentage fee.   

 
(b) Under (a)(3) above, the Contractor shall be allowed to add the following 

maximum percentages for overhead and profit to its costs for labor and materials: 
 

(1) Twenty percent may be added by the Contractor for overhead and 
profit for work performed by its own forces. 
 

(2) Fifteen percent may be added by the subcontractor for overhead 
and profit for work performed by the subcontractor; the Contractor may add an additional 
5 percent of the subcontractor's costs for labor and materials. 
 

(3) The County may require the Contractor to produce independent 
audits to verify overhead and profit rates claimed by the Contractor. 
 

(4) The provisions of (a) and (b) above do not apply to Variations In 
Estimated Quantities as provided for in GC-4.04. 
 

(c) Payment for materials and equipment shall be in accordance with GC-
9.02. 
 

(d) Delay Damages. 
 

(1) In the event the Contractor asserts a claim for delay damages it is 
agreed and understood that the Contractor’s compensation shall be limited to direct costs 
of any such delay.  Direct costs may include extended field overhead costs, idle 
equipment costs as allowed in GC 9.02(c)(6), and the costs of any directed accelerations 
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and/or material escalations, with an allowance of an additional 10% for Contractor’s 
overhead and profit on all direct costs allowed herein.  No other damages or 
compensation or loss whether consequential, direct or indirect shall be allowed, including 
but not limited to damages for: 

 
(a) lost profits; 
 
(b) lost business opportunities; 
 
(c) extended home office or other overhead other than that 
specified under this subparagraph; 
 
(d) loss of bonding capacity; 
 
(e) lost income; 
 
(f) lost productivity; 
 
(g) consequential damages; 
 
(h) punitive damages; 
 
(i) interference with contractual relations;  
 
(j) any like tort damages; 
 
(k) claim preparation; or 
 
(l) attorney’s fees. 
 

(2) Costs claimed, agreed to, or determined pursuant to this section 
must also be allowable, reasonable, lawful, and allocable to the Work and accounted for 
in accordance with generally accepted accounting principles.  Guidance for any 
determination of whether the costs allowable, reasonable, lawful, allocable, and 
accounted for in accordance with generally accepted accounting principles will be 
provided by the Contract Cost Principles and Procedures of the Code of Maryland 
Regulations currently in effect, which as of January 1, 1996 were located at COMAR 
21.09.01. 
 

(e) In no event shall any dispute over the amount to be paid by the County to 
the Contractor be cause for the Contractor to cease performance of the Work and in all 
events the Work shall proceed expeditiously pending the resolution of any such dispute 
as provided for in the Contract Documents. 
 

(f) All requirements for notices of claim and timely submission of, and 
certification of, claim statements and full particulars found in GC-4.06 and elsewhere in 
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the Contract Documents are a condition precedent to the Contractor’s right to delay or 
any other type of damages or compensation regardless of whether the County has 
incurred or demonstrates any prejudice by the Contractor’s failure to comply with these 
requirements. 
 
 
GC-4.08  UNAUTHORIZED WORK 
 

(a) Unauthorized work shall be at the expense of the Contractor and shall not 
be measured or paid for by the County.  At the Engineer’s discretion, unauthorized work 
may be ordered removed and/or replaced within a reasonable time at the Contractor’s 
expense. 
 

(b) Unauthorized Work includes, but is not limited to: 
 

(1) Work performed by the Contractor before receipt of the Notice to 
Proceed; 

(2) Work contrary to or in disregard of the instructions of the 
Engineer; 
 

(3) Work performed beyond the lines and grades described in the 
Plans and Specifications; or 
 

(4) Extra Work performed without written authority. 
 
 
GC-4.09  FINAL CLEAN UP 
 

(a) Upon completion of the work specified in the Contract and before final 
payment will be made, the Contractor shall, without charge therefore, disassemble (or 
demolish) and remove all temporary buildings and other structures built by it.  The 
construction area and all other adjoining areas, occupied by the Contractor during the 
construction of said Contract, shall be cleaned of all surplus and discarded materials, 
spilled materials, excess materials left deposited on the Work as a result of the 
Contractor's operations, false work, and rubbish.  The adjoining areas mentioned above, 
outside the normal pay limits for seeding, will be reshaped, seeded and mulched, 
according to the Contract Documents at the Contractor’s expense.  If the disturbed area 
was part of an established lawn or was maintained as such, the Contractor shall sod the 
area in accordance with the Contract Documents at its own expense. 
 
 
GC-4.10  WARRANTY OF CONSTRUCTION 
 

(a) In addition to any other warranties at law or set out elsewhere in this 
Contract, the Contractor warrants for one year after final acceptance of the Work, that all 
Work performed under this Contract conforms to the Contract Documents and is free of any 
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defect of equipment, material, or design furnished, or workmanship performed by the 
Contractor or any of its subcontractors or suppliers at any tier. With respect to any part of 
the Work which the County takes possession of prior to final acceptance, the warranty on 
that Work shall run for a period of one year from the date the County takes possession and 
has beneficial use of that part of the Work. Under this warranty, the Contractor shall remedy 
at its own expense any such failure to conform or remedy any such defect. In addition, the 
Contractor shall remedy at its own expense any damage to County owned or controlled real 
or personal property, when that damage is the result of the Contractor's failure to conform to 
the Contract Documents or any defect of equipment, material, workmanship, or design. The 
Contractor shall also restore any work damaged in fulfilling the terms of this section. The 
Contractor's warranty with respect to work repaired or replaced hereunder will run for one 
year from the date of such repair or replacement. 
 

(b) The County shall notify the Contractor in writing within a reasonable time 
after the discovery of any failure, defect, or damage. 
 

(c)  Should the Contractor fail to remedy any such failure, defect, or damage 
described in (a) above within 15 days after receipt of notice thereof or such longer time as 
specified in writing by the Engineer, the County shall have the right to replace, repair, or 
otherwise remedy such failure, defect, or damage at the Contractor's expense. 
 

(d) In addition to the other rights and remedies described in this section, all 
subcontractors', manufacturers', and suppliers' warranties, express or implied, respecting 
any work and materials shall, at the direction of the County, be enforced by the 
Contractor for the benefit of the County. In such case, if the Contractor's warranty under 
(a) above has expired, any suit directed by the County to enforce a subcontractor's, 
manufacturer's or supplier's warranty shall be at the expense of the County. 
 

(e) The Contractor shall obtain any warranties that the subcontractors, 
manufacturers, or suppliers would give in normal commercial practice.  If directed by the 
Engineer, the Contractor shall require any such warranties to be executed in writing to the 
County. 
 

(f) Notwithstanding any other provision of this section, unless such a defect is 
caused by the negligence of the Contractor or its subcontractors or suppliers at any tier, 
the Contractor shall not be liable for the repair of any defects of material or design 
furnished by the County nor for the repair of any damage which results from any such 
defect in County furnished material or design. 
 

(g) The warranty specified herein shall not limit the County's rights under the 
Contract Documents and is only intended to create the right and obligation of the 
Contractor to correct defective items during the warranty period.  Nothing contained in 
the warranty shall be construed to establish a period of limitation with respect to other 
obligations which the Contractor has under the Contract and shall not be construed to 
waive or limit any claims against Contractor or its Surety arising after the expiration of 
the warranty period, including without limitation, faulty or defective work, 
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indemnification obligations, and failure of the Work to conform to the Contract 
Documents.  Moreover, nothing contained herein is intended to waive or limit any claim 
the County has or may have against the Contractor or Surety for latent defects appearing 
in the Work after the expiration of the warranty period. 
 

(h)  To secure the County against the nonpayment of such costs resulting from 
the Contractor's failure to make repairs during the warranty period as set forth herein, the 
Contractor will be required to post a guarantee bond, in a form acceptable to the County, 
in the amount of five (5) percent of the total value of the Contract, or $10,000.00 
whichever is greater.  The guarantee bond shall be posted prior to Final Payment.  The 
guarantee bond must be executed by a surety satisfactory to the County and shall be 
effective for the longest guarantee period called for in the Contract Documents. 
 
 
GC-4.11  VALUE ENGINEERING CHANGE PROPOSALS 
 

(a) The Contractor may submit to the Engineer, in writing, Value Engineering 
Change Proposals (VECP) for modifying the Contract Documents for the purpose of 
reducing the total cost of construction without reducing design capacity or quality of the 
finished product.  The Engineer will then forward the proposal to the Chief Engineer with 
recommended action.  The decision to accept or deny the proposal will be made by the 
Chief Engineer.  The Chief Engineer will be the sole judge of the acceptability of a 
VECP.  The decision will be final.  The County will not consider appeals once the final 
decision is made.  If accepted by the County, net savings resulting from a VECP will be 
equally divided by the County and the Contractor. 
 

The Contractor may elect to pursue one of the following options: 
 

Option 1 - Submit the detailed Plans, Specifications and estimate of  savings; 
 

Option 2 - Submit a written concept of the VECP for tentative approval         
and if accepted, submit the detailed plans, Specifications, and estimate of savings for 
final approval at a later date. 
 

(b) Each VECP shall result in a net savings to the Contract cost without 
impairing essential functions and characteristics of the items or of any other part of the 
project, including but not limited to service life, reliability, economy of operation, ease of 
maintenance, desired aesthetics and safety. 

 
(c) As a minimum, the Contractor shall submit the following information 

before final approval of a VECP can be given: 
 

(1) A statement that the proposal is submitted as a VECP. 
 

(2) A statement concerning the basis for the VECP and benefits to the 
County together with an itemization of the Contract items and requirements 
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affected by the VECP. 
 

(3) A detailed estimate of the cost under the existing Contract and 
under the VECP. 

 
(4) Proposed Plans, Specifications and recommendations as to how the 

VECP changes shall be accomplished. 
 

(5) A statement as to the time by which an extra work order adopting 
the VECP must be issued so as to obtain the maximum cost effectiveness.  
Typically, the County will require four weeks to review and approve a VECP. 

 
(6) The Contractor’s engineering cost for the VECP. 

 
(d) The County will process the VECP in the same manner as prescribed for 

any other proposal that would necessitate issuance of a Change Order.  The County may 
accept in whole or in part any VECP by issuing a Change Order which will identify the 
VECP on which it is based.  The County will not be liable to the Contractor for failure to 
accept or act upon any VECP submitted pursuant to these requirements nor for any delays 
to the work attributable to any VECP proposal.  Until a proposal is effected by Change 
Order, the Contractor shall remain obligated to the terms and conditions of the existing 
Contract.  If an executed Change Order has not been issued by the date upon which the 
Contractor’s proposal specifies that a decision thereon should be made, or any other date 
as the Contractor may subsequently have specified in writing, the proposal shall be 
deemed rejected. 
 

(e) The Change Order effecting the necessary Contract modification will 
establish the net savings agreed upon, will provide for adjustment in the Contract prices 
and/or Contract time and will indicate the net savings to be equally divided between the 
Contractor and the County.  The Contractor’s costs for preparation of the VECP and the 
County’s costs to review and administer the VECP will be deducted from the gross 
savings.  The County reserves the right to include in the Change Order any conditions it 
deems appropriate for consideration, approval and implementation of the proposal.  The 
Contractor’s 50 percent share of the net savings shall constitute full compensation for 
effecting all changes pursuant to the Change Order. 
 

(f) Acceptance of the VECP and performance of the work thereunder will not 
change the Contract time limit as a result of the VECP, unless specifically provided for in 
the Change Order authorizing the VECP. 
 

(g) The County expressly reserves the right to adopt a VECP for general use 
in Contracts administered by the County when it determines that the proposal is suitable 
for application to other contracts.  VECPs identical or similar to previously submitted 
proposals will be eligible for consideration and compensation under this section if such 
proposals were not previously adopted for general application to other contracts 
administered by the County.  When a VECP is adopted for general use, compensation 
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pursuant to these requirements will be applied only to those contracts awarded and for 
which the subject VECP has been submitted prior to the date of adoption of the specific 
VECP.   
 

(h) Proposed changes in the basic design of a bridge or pavement type, or 
requiring modification to the right-of-way limits, will not normally be considered as an 
acceptable VECP.  Quantity decreases or elimination of any Contract pay items as a 
result of changing field conditions, errors, etc. will not be considered as an acceptable 
VECP.  If a VECP is based upon or similar to a change in the Plans, Specifications or 
Special Provisions adopted by the County prior to submission of the VECP, the Chief 
Engineer will not accept the proposal. 
 

(i) The requirements herein apply to all VECPs initiated and developed by 
the Contractor and which are identified as such by the Contractor at the time of its 
submission to the Chief Engineer; however, nothing herein shall be construed as 
requiring the Chief Engineer to consider or approve a VECP submitted by the Contractor. 
 

(j) Subject to the provisions contained herein, the County or any other public 
agency shall have the right to use all or part of any accepted VECP on other projects 
without obligation or compensation of any kind to the Contractor. 
 

(k) In the event a VECP is accepted by the County, the provisions of the 
Contract Documents that pertain to adjustment of Contract unit prices due to alterations 
of Contract quantities will not apply to the items adjusted or deleted as a result of 
effecting the VECP by Change Order. 
 
 
GC-4.12  CONTINGENT ITEMS 
 

Construction items for which quantities are identified in the “Contingent Fixed 
Price Items Unit Schedule” or listed in the “Invitation for Bids Form” are established for 
the purpose of obtaining bids on one or more pay items that may be incorporated into the 
Project. 
 

The Engineer shall have sole discretion in determining whether and to what extent 
such items will be incorporated into the Project.  The Engineer may order incorporation 
of such items at any location within the Contract and at anytime during the Work.  These 
items may not be located on the Plans.  The estimated quantities set out in the Invitation 
for Bids for such items are presented solely for the purpose of obtaining a representative 
bid price.  The actual quantities employed may be only a fraction of, or many times the 
estimated quantity.  The requirements of GC-4.04 (Variations in Estimated Quantities) 
shall apply. 
 
 
GC-SECTION 5 
CONTROL OF THE WORK 
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GC-5.01  AUTHORITY OF THE ENGINEER 
 

(a) The Engineer shall decide all questions that may arise as to the quality and 
acceptability of materials furnished and work performed and as to the rate of progress of 
said work; all questions that may arise as to the interpretation of any or all Drawings and 
Specifications; and all questions as to the acceptable fulfillment of the Contract on the 
part of the Contractor. 
 

(b) The Engineer shall determine the amount and quantity of work performed 
and materials that are to be paid for under the Contract. 
 

(c) The Engineer shall have the authority to suspend the work wholly or in 
part due to the failure of the Contractor to carry out provisions of the Contract. 
 
 
GC-5.02 CONFORMITY WITH CONTRACT REQUIREMENTS 
 

(a) All work performed and all materials furnished shall be in conformity with 
the Contract Documents. 
 

(b) In the event the Engineer finds that the materials or the finished product in 
which the materials are used or the work performed are not in conformity with the 
Contract Documents and have resulted in an inferior or unsatisfactory product, the 
Engineer may order that the work or materials be removed and replaced or otherwise 
corrected within a reasonable time by and at the expense of the Contractor. 
 

(c) In the event the Engineer finds the materials or the finished product in 
which the materials are used on the work performed are not in conformity with the 
Contract Documents but that acceptable work has been produced, the Engineer shall then 
make a determination if the work shall be accepted. In this event, the Engineer will 
document the basis of acceptance by a Change Order that will provide for an appropriate 
equitable adjustment in the Contract price. Any action taken pursuant to this section may 
not result in an increase of the Contract price. 
 
 
GC-5.03  DISCREPANCIES IN THE CONTRACT DOCUMENTS 
 

In the event the Contractor discovers any discrepancies in the Contract 
Documents, it shall immediately notify the Engineer.  The Engineer will then make such 
instructions, corrections, and/or interpretations as may be deemed necessary for fulfilling 
the intent of the Contract Documents.  The decision of the Engineer shall be rendered 
within a reasonable time and shall be final. 
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GC-5.04  COOPERATION BY CONTRACTOR 
 

(a) The Contractor will keep available on the project site at all times one 
complete set of Contract Documents. 
 

(b) The Contractor shall give the work the constant attention necessary to 
facilitate the progress thereof, and shall cooperate with the Engineer and the Inspectors in 
every way possible. 
 

(c) The Contractor shall assign to the Contract as its agent, a competent 
Project Representative capable of communicating in English and capable of reading and 
thoroughly understanding the Contract Documents and thoroughly experienced in the 
type of work being performed, who shall receive instructions from the Engineer or the 
Engineer’s authorized representatives.  The Project Representative shall be satisfactory to 
the Engineer and shall not be changed or replaced except with the written consent of the 
Engineer, unless the Project Representative proves to be unsatisfactory to the Contractor 
and/or ceases to be employed by the Contractor. The Project Representative shall have 
full authority to execute the orders or directions of the Engineer without delay, and to 
promptly supply such materials, equipment, tools, labor, and incidentals as may be 
required. Such management personnel shall be furnished irrespective of the amount of 
work sublet. Said Project Representative shall be available at all times when the work is 
in progress on the project site. 
 
 
GC-5.05  COOPERATION WITH UTILITIES 
 

(a) The Contractor shall consider in its Bid all of the permanent and 
temporary utility appurtenances in their present or relocated positions and that no 
additional compensation will be allowed for delays, inconvenience, or damage sustained 
by it due to any interference from the said utility appurtenances or the operation of 
moving them. 
 

(b) The Contractor shall have responsibility for notifying all affected utility 
companies prior to the necessity of performing any work on their utilities and shall 
cooperate with them in achieving the desired result. All damage to utility facilities caused 
by the Contractor's operations shall be the responsibility of the Contractor. 
 

(c) Approximate locations of existing utilities are shown on the Drawings. 
The Contractor shall take all necessary precautions to protect the existing utilities and to 
maintain uninterrupted service. Any damage incurred due to the Contractor’s operation 
shall be repaired immediately at the Contractor's expense. 
 

(d) The Contractor shall locate existing utilities well in advance of 
construction activities, clear all utilities by a minimum of Twelve (12)  inches, and 
maintain adequate clearance for utility poles, brace for tunnel as required. 
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GC-5.06  COOPERATION BETWEEN CONTRACTORS 
 

(a) Separate Contractors on adjoining or overlapping work shall cooperate 
with each other as necessary.  It is the responsibility of all Contractors to ensure that 
contiguous work is joined in an acceptable manner.  Such cooperation shall include: 
 

(1) Arrangement and conduct of work; 
 

(2) Storage and disposal of materials, etc., by each in such manner as 
to not unnecessarily interfere with or hinder the progress of the work being performed by 
other Contractors. 
 

(b) The County and Department shall have the right, at any time, to contract 
for and perform other work on, near, over or under the work covered by this Contract. In 
addition, other work may be performed under the jurisdiction of another County agency. 
In such cases, when a dispute arises among Contractors, the Chief Engineer will decide 
which of the Engineers will have jurisdiction over said dispute. The Contractor shall 
cooperate fully with such other Contractors and carefully fit its own work to such other 
work as may be directed by the Engineer. 
 

(c)  In the event of dispute as to cooperation the Chief Engineer will act as 
referee. The Contractor will make no claims against the County for any inconvenience, 
delay, inefficiency, costs, expenses, additional overhead, damages, or loss experienced 
because of the presence and operations of other Contractors. 
 
 
GC-5.07  AUTHORITY AND DUTIES OF INSPECTORS 
 

(a) Inspectors shall be authorized to inspect all work done and all material 
furnished. Such inspection may extend to all or any part of the Work and to the 
preparation, fabrication, or manufacture of the materials to be used. The Inspector is not 
authorized to revoke, alter, or waive any requirements of the Contract Documents, nor is 
the Inspector authorized to approve or accept any portion of the Work.  The Inspector is 
authorized to call the attention of the Contractor to any failure of the Work or materials to 
conform to the Contract Documents.  The Inspector shall have the authority to reject 
materials or suspend the Work until any questions at issue can be referred to and decided 
by the Engineer. Inspectors shall perform their duties at such times and in such manner as 
will not unnecessarily impede progress on the Contract. 
 

(b) The Inspector shall in no case act as foreman or perform any duties for the 
Contractor, nor interfere with the management of the Work by the latter. Any advice, 
instruction, direction, or other order which the Inspector may give the Contractor shall 
not be construed as binding the Engineer in any way, or releasing the Contractor from 
fulfilling all of the terms of the Contract Documents. 
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(c) Where there is disagreement between the Contractor (or its representative) 
and the Inspector, such as refusal by the Contractor to use properly approved material, 
performing work not in compliance with Plans and Specifications, and/or refusing to 
suspend work until problems at issue can be referred to and decided by the Engineer, the 
Inspector will immediately direct the Engineer’s attention to the issues of disagreement. 
If the Contractor still refuses to make corrections, comply, or suspend work (as the case 
may be), the Engineer will prepare and deliver in writing to the Contractor, by mail or 
otherwise, a written order suspending the Work or any portion thereof and explaining the 
reason for such shutdown. As soon as the Inspector is advised of the delivery of the 
shutdown order, the Inspector shall immediately leave the site of the work and any work 
performed during the inspector's absence will not be accepted or paid for and may be 
required to be removed and disposed of at the Contractor's expense. 
 
 
GC-5.08  INSPECTION OF WORK 
 

(a) All materials and each part or detail of the work shall be subject at all 
times to inspection by the Engineer or his/her authorized representatives and the 
Contractor will be held strictly to the materials, workmanship, and the diligent execution 
of the Work in conformity with the Contract Documents. Such inspection may include 
mill, plant, or shop inspection, and any material furnished under the Contract is subject to 
inspection at any time. The Engineer or his/her representatives shall be allowed access to 
all parts of the Work and shall be furnished with such information and assistance by the 
Contractor as is required to make a complete and detailed inspection. 
 

(b) At the Engineer’s request, the Contractor, at any time before acceptance of 
the Work, shall remove or uncover such portions of the Work as may be directed. After 
examination, the Contractor shall restore said portions of the Work to the standards 
required by the Contract Documents. Should the Work thus exposed or examined prove 
acceptable, adjustments in Contract time and price will be made pursuant to Section GC-
4.06 for the uncovering or removing, and the replacing of the covering or making good of 
the parts removed. Should the Work so exposed or examined prove unacceptable, the 
uncovering, or removing and replacing, shall be at the Contractor’s expense. 

 
(c) When the United States Government, the State, or any railroad, 

corporation, or other public body is to pay a portion of the cost of the Work, their 
respective representatives shall have the right to inspect the Work under the same 
conditions as apply to the Engineer and/or the Inspector. 
 

(d) The Contractor is not relieved of any obligation under the Contract 
because of the approval of non-conforming work by the Inspector, or the failure of an 
Inspector to detect work that is not performed in accordance with the Contract 
Documents. 
 
 
GC-5.09  REMOVAL OF DEFECTIVE WORK 
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(a) All work and materials that do not conform to the requirements of the 

Contract Documents will be considered unacceptable, unless otherwise determined 
acceptable under the provisions in GC-5.02. 
 

(b) Any unacceptable work found to exist, whether the result of poor 
workmanship, use of defective materials, or damage through carelessness or any other 
cause, shall be removed and replaced within a reasonable time with work and materials 
that shall conform to the Contract Documents or shall be remedied otherwise in an 
acceptable manner authorized by the Engineer. 
 

(c) Upon failure on the part of the Contractor to comply promptly with any order 
of the Engineer made under these General Conditions, the Engineer shall have authority to 
cause defective work to be remedied or removed and replaced and unauthorized work to be 
removed and to deduct the costs from any monies due or to become due the Contractor 
under this Contract. 
 
 
GC-5.10  LOAD RESTRICTIONS 
 

(a) The Contractor shall comply with all State, County, and local 
requirements pertaining to speed, size and weight of motor vehicles. 
 

(b) The County may specify in the Contract load restrictions on any road or 
structure within the vicinity of the Project. 
 

(c) The Contractor shall take into account any and all posted bridges, the 
crossing of which might be contemplated by the Work.  No loads in excess of posted 
limits will be allowed in the prosecution of the Work on any Contract, unless the required 
permits are obtained from the appropriate State, County, and local government agencies. 
 

(d) The Contractor shall consider possible detrimental effects of operating 
heavy paving and grading equipment contiguous to retaining walls, pipe culverts, arches, 
forms for concrete work, or construction existing prior to this Contract. 
 

(e) The Engineer shall have the right to limit passage of heavy equipment 
(plus loads) when such passage or usage is causing apparent or visible damage to 
embankments, paving, structures, or any other property. 
 
 
GC-5.11  MAINTENANCE OF WORK DURING CONSTRUCTION 
 

(a) The Contractor shall maintain the work during construction and until Final 
Acceptance. This maintenance shall constitute continuous and effective work prosecuted 
as required with adequate equipment and forces to the end that all parts of the work be 
kept in satisfactory condition at all times. 
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(b) Particular attention shall be given to drainage, both permanent and 

temporary. The Contractor shall use all reasonable precautionary measures to avoid 
damage or loss that might result from accumulations and concentrations of drainage 
water, and material carried by such water and such drainage shall be diverted or removed 
when necessary to prevent damage to excavation, embankments, surfacing, structures or 
property. Suitable measures shall be taken by the Contractor to prevent the erosion of soil 
in all construction areas where the existing ground cover has been removed. 
 

(c) All cost of maintenance work during construction and before Final 
Acceptance shall be included in the price Bid (or in the unit price Bid on the various Bid 
Items as the case may be) and the Contractor will not be paid additional amount for such 
work, except as otherwise provided in the Contract Documents. 
 

(d)  In the event that the Work is ordered shut down, the Contractor shall 
maintain the entire Project as provided herein, and shall provide such ingress and egress 
for local residents or tenants adjacent to the Project, for occupants of the Project, for the 
County, the Engineer, the Inspectors, and for the general public as may be necessary 
during the period of suspended work or until the Contract has been terminated for 
convenience or for default. 
 

(e) On projects where traffic flow is maintained, the Contractor shall be 
responsible for repair of all traffic damages to the Work, either partially or totally 
completed, until such time as the work is accepted by the Engineer.  Responsible, as used 
here, shall mean the responsibility for restoration and the cost thereof unless otherwise 
expressly provided for in the Contract Documents. 
 
 
GC-5.12  FAILURE TO MAINTAIN ENTIRE PROJECT 
 

If the Contractor, at any time, fails to comply with the provisions of GC-5.11 
above, the Engineer may immediately notify the Contractor to comply with the required 
maintenance provisions. In the event that the Contractor fails to remedy unsatisfactory 
maintenance within 24 hours after receipt of such notice, the Engineer may at his/her sole 
option immediately proceed with adequate forces and equipment from any source to 
maintain the Project, and the entire cost of this maintenance will be the responsibility of 
the Contractor and may be deducted from any monies due the Contractor. 
 
 
GC-5.13  CLAIMS 
 

(a) All disputes arising under or as a result of a breach of this contract and all 
requests for an equitable adjustment in the terms of the Contract Documents that are not 
resolved by mutual agreement shall be resolved in accordance with this section.  All 
requirements for notices of claims and timely submission of, and certification of, claim 
statements and full particulars found elsewhere in the Contract Documents are a 
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condition precedent to the Contractor’s right to proceed under this section regardless of 
whether the County has incurred or demonstrates any prejudice by the Contractor’s 
failure to comply with these requirements. 
 

(b) As used herein, "Claim" means a written demand or assertion by one of 
the parties seeking, as a legal right, an equitable adjustment including the payment of 
money, adjustment or interpretation of the Contract Documents, or other relief, arising 
under or relating to this Contract. 
 

(1) A voucher, invoice, or request for payment that is not in dispute 
when submitted is not a Claim under this section.  However, where the submission is 
subsequently not acted upon in a reasonable time, or is disputed either as to liability or 
amount, it may be converted to a claim for the purpose of this section. 
 

(2) A Claim by a Contractor shall be made in writing and submitted to 
the Engineer for decision.  A Claim by the County shall be set forth in a decision by the 
Chief Engineer. 
 

(c) Any Claim of the Contractor against the County for an equitable 
adjustment, including extensions of time, extra compensation, or damages, whether under 
this Contract or otherwise, shall be conclusively deemed to have been waived by the 
Contractor, regardless of whether the County has incurred or demonstrates any prejudice, 
if not submitted with the following documents and within the time specified: 

 
(1) The Claim shall be set forth in writing describing the specific fact 

or event that is the basis of the Claim. 
 

(2) The Claim must be accompanied by itemized supporting data 
supporting the Claim and specifically identifying the actual cost, both direct and indirect, 
that the Contractor has incurred or will incur by reason of the fact or event that is the 
basis of the claim for an equitable adjustment. 
 

(3) The accuracy of the supporting data shall be certified under GC-
4.06 and signed by an officer or principal of the Contractor. 
 

(4) Unless an extension has been granted by the County, the Claim 
must be received by the Engineer within thirty (30) days after the fact or event to which 
the Claim is attributed became known or should have become known to the Contractor. 
 

(d) Review and Response - The Engineer will have 30 calendar days from 
receipt of the claim to review and respond to the Claim, provided the Contractor has 
complied with (c) above. In the event that the Engineer does not provide the Contractor 
with a response within 30 calendar days of receipt to a properly submitted Claim, the 
Claim shall be considered denied and the Contractor shall proceed with an appeal to the 
Chief Engineer as set forth below or the Claim will be forever waived and barred. 
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(e) Appeal to the Chief Engineer  
 

(1) The Contractor may appeal the decision of the Engineer to the 
Chief Engineer, in writing, provided the Contractor has complied with GC-5.13(b) and 
(c) above.  The appeal shall contain the complete package of information submitted to the 
Engineer for consideration and must be filed with the Chief Engineer within 14 days after 
the Engineer’s decision or deemed denial. Unless specifically requested by the Chief 
Engineer, in writing, the Contractor will not be permitted to submit information that was 
not offered to the Engineer for review. 
 

(2) The Chief Engineer will have 30 calendar days from receipt of the 
Claim to review and respond to the Claim and shall issue a written decision on the Claim.  
 

(3) The Chief Engineer's decision on claims not exceeding 10 percent 
of the original contract value or $50,000.00 (whichever is greater) shall be the final 
decision of the County.  If a claim exceeds 10 percent of the original contract value or 
$50,000.00 (whichever is greater), the Contractor may appeal the decision of the Chief 
Engineer to the Director. 
 

(f) Appeal to the Director or his/her Designee 
 

(1) All references to the “Director” shall be deemed to include the 
Director or his/her Designee. 

 
 (2) The Contractor may appeal the decision of the Chief Engineer to 

the Director, in writing, provided the Contractor has complied with GC-5.13. The 
Contractor's appeal shall contain the complete package of information submitted to the 
Chief Engineer for consideration and must be filed with the Director within 14 days after 
the Chief Engineer’s decision. Unless specifically requested by the Director, in writing, 
the Contractor will not be permitted to submit information that was not offered to the 
Chief Engineer for review.  At the sole option of the County, the Appeal to the Director 
may be designated in writing to the Contractor as a proceeding under Md. Code Ann. Art. 
25A, §1A  “Determination By County Officer Subject To Court Review”.  In this event, a 
formal hearing shall be held before the Director and the Contractor shall have the right to 
call witnesses and submit documents or other evidence whether or not previously offered 
to the Engineer or to the Chief Engineer as well as such other rights as are provided in the 
Howard County Administrative Procedure Act. 
 

(3) The Director will have 30 calendar days from receipt of the Claim, 
or from the close of any hearing conducted pursuant to Md. Code Ann. Art. 25A  §1A, to 
review and respond to the Claim, and shall issue a written decision on the Claim. 
 

(4) The Director's decision shall be the final decision of the County. 
 

(g) The Contractor may appeal the County’s final decision by filing a 
complaint with the Circuit Court for Howard County, Maryland within 14 days after the 
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written final decision is issued.  The applicable provisions of the Annotated Code of 
Maryland, including but not limited to Article 25A, §1A, and the Maryland Rules shall 
govern the conduct of the proceedings before the Circuit Court and shall govern all 
further appeals. 
 

(h) The failure of the Contractor to timely file any appeal described herein 
shall forever bar and waive the claim regardless of whether the County incurred or 
demonstrates any prejudice resulting from the Contractor’s failure to timely file any such 
appeal. 
 

(i) Pending resolution of the Claim, the Contractor shall proceed diligently 
with the performance of the Contract in accordance with the Engineer's decision. 
 
 
GC-5.14  SHOP DRAWINGS 
 

(a) General.  The Contractor shall provide for review and approval submittals 
such as shop drawings, product data and samples to determine compliance with all 
applicable laws, statutes, ordinances, codes, orders, rules and regulations; and to 
determine whether the work, when completed, will be in compliance with the 
requirements of the Contract Documents.   
 

(1) Shop drawing review shall be as set forth below to ensure that the 
equipment, materials and installation methods are in accordance with the construction 
contract documents. 
 

(2) The Drawings will be supplemented by such drawings as are 
necessary to adequately control the work. All authorized alterations affecting the 
requirements and information given on the Drawings shall be in writing and approved by 
the Engineer.  When at any time reference is made to the plans, the interpretations shall 
be based on the Drawings as affected by all authorized alterations then in effect. 
 

(3) The Contractor shall provide at its expense all necessary and 
required shop drawings and shall have them adequately checked, after which they shall 
be submitted to the Engineer for review.  The Engineer may reject or disapprove such 
drawings and return them for revisions, in which case the Contractor shall submit new 
additional or revised drawings as required.  No items involving such drawings shall be 
incorporated in the Work until those drawings have been accepted for use by the 
Engineer in connection therewith. 
 

(4) All shop drawings shall have a standard title block at lower right 
corner approximately 4 inches by 8 inches (2 inches for revision column on left side and 
remaining 6 inches for title) indicating the following information in the order named: 
 

A. Name of Contractor (and subcontractor, if applicable) 
B. Address of above 
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C. Sheet Title (reinforcing details, etc.) 
D. Name of Facility 
E. For (Howard County, Maryland) 
F. By (indicate name of Contractor’s official or engineer, or other parties 

authorized to sign official documents) 
 

(5) The Contractor shall list all County contract numbers and the date 
the drawings were completed.  The left portions of the title block shall be headed 
“Revisions” and the space used as needed. 
 

(b) At the discretion of the Engineer, shop drawings, and/or calculations for 
other aspects of the work shall be stamped and signed by a professional Engineer (P.E.) 
registered in the State of Maryland who has a minimum of five years of experience in the 
relevant discipline.  The submittal shall include the P.E.’s resume showing evidence of 
the required experience.  The P.E.’s Drawings and design calculations shall evaluate and 
qualify all products and components including manufactured products and proprietary 
items for their intended service.  Acceptance by the Engineer of such drawings and/or 
calculations shall not in any way relieve the Contractor of the responsibility for the safety 
and adequacy of the design and construction for the falsework systems and operations, 
including all components. 
 

(c) Submittal Process:  The Contractor shall submit the specified number of 
copies of each shop drawing, submittals and final approval data to the Engineer and his 
designated consultant for review and approval prior to incorporating materials and/or 
equipment into the work.  Unless otherwise specified, the Contractor shall submit eight 
(8) copies for each item submitted plus the number of copies the Contractor desires to 
have returned. 
 

(1) Details of shop drawings, data, and literature for fabricated 
materials or equipment to be incorporated in the Work shall be submitted to the 
Consultant for review for general compliance with the Contract Documents before 
fabrication.  The Contractor shall obtain manufacturer’s shop drawings, certifications, 
and other pertinent data for conformance with all requirements of the Drawings and 
Specifications, and in ample time to permit satisfactory progress of the Work.  After 
completion of such checking and verification by the Contractor, the Contractor shall 
sign and stamp the drawings, which stamp shall state as follows: 
 
CHECKED BY:__________________________  __________________ 
    (Checker’s Name)   (Date) 
 
SIGNED BY:    __________________________  __________________ 
    (Contractor’s Name)   (Date) 
 

(2) All data, drawings, and correspondence from subcontractors, 
manufacturers, or suppliers shall be routed through the Contractor.  The Contractor is 
further advised that the Engineer and his designated representatives will not act as 
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coordinators between suppliers and subcontractors.  All required coordination shall be 
the complete responsibility of the Contractor. 
 

(3) At the time of each submission, the Contractor shall call to the 
Engineer’s attention, in writing, any deviations that the shop drawings may have from 
the requirements of the Drawings and Specifications.  The Contractor shall also 
provide a list prioritizing the submittals for review.  In the event that such a list is not 
furnished by the Contractor, the Engineer shall exercise discretion regarding the order 
in which submittals are reviewed.  This list shall be attached to each applicable 
submittal. 
 

(4) The Engineer and his designated consultant will review, stamp, 
and sign each copy of the accepted shop drawings and submittals with “NO 
EXCEPTIONS TAKEN” or “MAKE CORRECTIONS NOTED”.   
 

(5) No extra measurement or payment shall be made for 
compliance with the requirements of this section of these General Conditions.  All 
costs shall be included in the applicable items. 
 

(6) Corrections or comments made on the shop drawings during 
review do not relieve the Contractor from compliance with the requirements of the 
Drawings and Specifications.  The County will not be responsible to Contractor for errors 
or omissions on drawings furnished by the Contractor even though drawings containing 
such errors or omissions are inadvertently accepted.  The Contractor is responsible for 
confirming and correlating all quantities and dimensions; selecting fabrication processes 
and techniques of construction; and in performing his work in a safe manner.  If the shop 
drawings deviate from the Contract Documents, the Contractor shall request a deviation 
from the Contract Documents by submitting to the Engineer a written request 
accompanying the shop drawings.  If this data is not provided with the shop drawings, or 
is not adequate, the shop drawings shall be rejected and returned to the Contractor. 
 

(7) The Contractor’s attention is specifically directed to the fact that 
no items shall be fabricated, nor equipment or materials ordered nor any construction 
performed, prior to acceptance of shop drawings and submittals applicable thereto.  
However, to expedite the project, the Contractor may request, in writing, authorization 
from the Engineer to order critical items before formal acceptance of the shop 
drawings but not prior to shop drawing submittals.  NO items unless so authorized 
shall be ordered until drawings are accepted. 
 

(8) It shall be the responsibility of the Contractor to make all the 
necessary changes in other items, which result from deviations or changes requested 
by the Contractor and accepted by the Engineer or its consultant, so that all items 
perform the original requirements and intent of the Contract Documents. 
 

(d) A maximum of two (2) submissions of each submittal will be reviewed, 
checked, and commented upon without charge to the Contractor.  The cost to review 
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submittals (over two submissions) will be deducted from the Contractor’s monthly 
invoice, or from monies retained under the provisions of the Specifications, amounts 
will be based upon actual additional costs to the County for the additional reviews.  It 
is, therefore, incumbent upon the Contractor to make all modifications and/or 
corrections as may be required by the Engineer in an accurate, complete, and timely 
fashion. 
 
 
GC - SECTION 6 
CONTROL OF MATERIAL 
 
 
GC-6.01  GENERAL 
 
All materials shall meet all quality requirements of the Contract.  In order to expedite 
the inspection and testing of materials, the Contractor shall notify the Engineer in 
writing of the materials and the sources from which it proposes to obtain all materials 
requiring approval, testing, inspection or certification prior to incorporation into the 
Work.  This submittal shall be made within 10 days after receipt of the Notice to 
Proceed. 
 
GC-6.02  APPROVAL OF MATERIAL SOURCES 
 

 (a) Approval -- The Engineer will inform the Contractor as to the 
acceptability of each material and its source as soon as an evaluation of the sources 
proposed can be made.  No material may be incorporated into the Work until approval of 
the source has been given.  Where delivery of materials to the job site is made prior to 
approval, such delivery is made at the Contractor's risk and subject to immediate 
removal, at no cost to the County, if it is determined that the source or the material is not 
acceptable. 
 

(b) Rejection - Material sources may be rejected even though prior samples 
met the applicable Specifications. Where it is evident to the Engineer that the material 
tends to be of marginal quality, as compared to the Specification tolerances in one or 
more of its properties, the material source may be rejected. 
 

(c) Approval Withdrawn - All source approvals are made subject to 
continuing production of materials meeting the Specifications. If the materials do not 
continue to meet the specifications, the approval of any source may be withdrawn by the 
Engineer at any time. The Contractor shall have or assert no claim against the County for 
an equitable adjustment when such approvals are withdrawn because the materials fail to 
meet specifications. 
 

(d) Substitutions -  
 

(1) After the Contract has been executed, the Engineer will consider a 
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written request by the Contractor for the substitution of products in place of those 
specified, under the following conditions: 
 

(A) the request is accompanied by complete data on the 
proposed substitution substantiating compliance with the 
Contract Documents, including project identification and 
description, performance and test data, references and 
samples where applicable, and an itemized comparison of 
the proposed substitution with the products specified or 
named by addenda, with data relating to contract time 
schedule, design and artistic effect where applicable, and its 
relationship to separate contracts. 

 
(B) the request is accompanied by accurate cost data on the 

proposed substitution in comparison with the product 
specified, whether or not modification of the contract sum 
is to be a consideration. 

 
(2) Request for substitution when forwarded by the Contractor to the 

Engineer, are understood to mean that the Contractor: 
 

(A) represents that it has personally investigated the proposed 
substitute product and determined that it is equal or 
superior in all respects to that specified; 

 
(B) will provide the same guarantee for the substitution as was 

required for that item originally specified; 
 

(C) certifies that the cost data presented is complete and 
includes all related cost under the Contract, and that it 
waives all claims for additional costs related to the 
substitution that subsequently become apparent; and 

 
(D) will coordinate the installation of the accepted substitute, 

making such changes as may be required for the Work to 
be completed in all respects in conformity with the 
Contract Documents. 

 
(3) Substitutions will not be considered if: 

 
(A) they are indicated or implied on shop drawing submissions 

without written request as set forth above;  or 
 

(B) for their implementation they require a substantial revision 
of the Contract Documents in order to accommodate their 
use. 
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(4) No substitution will be approved without the Contractor remitting 

to the County the difference between the cost to the Contractor of the substitution and the 
specified item.  The substitution must be less expensive than the specified item.  The 
County reserves the right to disapprove any substitution at its sole discretion. 
 
 
GC-6.03  APPROVAL OF PLANTS AND SHOPS 
 

(a) Five days after receipt of Notice to Proceed, the Contractor shall submit in 
writing for the Engineer's approval the location and ownership of those plants or 
fabricating shops at which materials for the project will be processed. 
 

(b) The Engineer will inform the Contractor as to the acceptability of the 
proposed plants or shops within ten (10) days after receipt of the submittal specified in 
(a) above.  No material is to be shipped from these sources until this approval has been 
given. 
 

(c) Plant or shop approvals are made subject to continuing production of 
materials meeting the Specifications.  Where this condition is not met, the approval of 
any plant or shop may be withdrawn by the Engineer at any time. The Contractor shall 
have or assert no claim against the County for damages or time extensions when such 
approvals are withdrawn. 
 
 
GC-6.04  SAMPLES, TESTS, CITED SPECIFICATIONS 
 

(a) All materials used in the Work will be inspected, sampled, and tested in 
accordance with these requirements and such others as are set forth elsewhere in the 
Contract Documents where particular reference is made to a specific material.  Unless 
otherwise designated, tests will be made in accordance with the most recently published 
cited standard tentative or interim methods of AASHTO, ASTM, AWWA or others that 
are current on the date of the Notice of Letting.  These tests will be made by and at the 
expense of the County unless otherwise expressly required in the Contract Documents. 
 

(b) Acceptance testing by the County as described here and elsewhere is not 
to be considered as a replacement for quality control testing conducted by the Contractor 
or a manufacturer producing materials for the Contractor.  When the Contractor or 
manufacturer is not providing adequate quality control testing facilities in its own behalf, 
the Engineer may refuse to carry out resampling and testing of materials that have been 
shown to be defective by normal sampling and testing routines.  The Engineer may also 
refuse to resample and test defective materials until and unless corrective action has been 
taken by the Contractor or manufacturer. The Contractor shall have or assert no claim 
against the County for damages or time extensions when such approvals are withdrawn. 
 
 



Design Manual Volume IV May 30, 2017 
General Conditions Page 50 

GC-6.05  CERTIFICATION OF COMPLIANCE 
 

(a) The Engineer may permit use prior to sampling and testing of a particular 
material or assembly accompanied by a Certificate of Compliance from the manufacturer 
stating that such materials or assembly fully comply with the requirements of the 
Contract.  The Certificate shall be signed by the manufacturer and notarized, and 
submitted to the Engineer for review and approval prior to the material being 
incorporated into the Work. 
 

(b) A Material or assembly used on the basis of the manufacturer's Certificate 
of Compliance may be sampled and tested at any time and, if found not to be in 
conformity with the Contract requirements, will be subject to rejection whether in place 
or not, at no cost to the County. 
 

(c) The form and distribution of the manufacturer's Certificate of Compliance 
will be as approved by the Engineer. 
 

(d) The County reserves the right to refuse permission for use of a material or 
assembly on the basis of a Certificate of Compliance. 
 
 
GC-6.06  PROJECT CONTROL TESTING 
 

(a) Materials from approved sources, plants, or shops will be subject to 
control tests by the Engineer at such locations and with such frequency as it deems 
appropriate. 
 

(b) The point or points of sampling will be those points at which required 
physical or chemical properties are to be met. It is intended that insofar as is practical 
these points will be the points in the production process just prior to inclusion into the 
Work or into combination with other materials. It is also intended that sampling and 
testing be conducted in such a manner and at such points as to minimize interference with 
the maintaining of an efficient schedule by the Contractor.  Where the nature of the work 
precludes the attainment of both of these ends simultaneously, the Engineer will 
designate the points of sampling in a manner so as to ensure compliance with the 
Contract Documents. 
 

(c) While it is required that all materials will conform to the specified values 
for all properties, the Engineer may designate different points of sampling and different 
sampling intervals for separate characteristics of any material. 
 

(d) The Contractor shall assist in the sampling of materials and make 
provision for safe and reasonable access. 
 

(e) The Engineer may elect where possible to sample and test lots of material 
at the point of manufacture.  In this case, lots may be given approval and where practical 
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so marked by the Engineer.  This procedure assumes that consistent production and 
appropriate storage, handling and shipping practices shall be maintained by the 
manufacturer, the hauler and the Contractor. Such approval does not preclude subsequent 
inspection, sampling and/or testing of materials at the job site with acceptance or 
rejection being predicated on the results of these later procedures. 
 
 
GC-6.07  STORAGE AND HANDLING OF MATERIALS 
 

(a) Materials shall be so stored as to assure the preservation of their quality 
and acceptability for the work. Stored materials, even though approved before storage, 
may again be inspected prior to their use in the Work. Stored materials shall be located so 
as to facilitate their prompt inspection. Approved portions of the right-of-way or project 
site may be used for storage purposes and for the placing of the Contractor’s plant and 
equipment; such storage areas must be restored to their original condition by the 
Contractor at its expense.  The Contractor will be required to furnish the appropriate 
traffic control devices to warn and protect the public.  Any additional space required must 
be provided by the Contractor at its expense. 
 

 (b) Materials shall be handled in such a manner as to preserve their quality 
and acceptability for the work.  Handling equipment and hauling vehicles shall be so 
constructed as to prevent loss, contamination or segregation of materials during or after 
loading. 
 
 
GC-6.08  UNACCEPTABLE MATERIALS 
 

(a) Materials represented by samples taken and tested in accordance with the 
specified tests and failing to meet required values shall be considered to be defective 
regardless of prior tests or approvals. 
 

(b) Unless otherwise allowed by the Engineer as set forth below, defective 
materials shall be removed from the site with any tags, stamps or other markings 
implying conformance with Specifications removed or obliterated. 
 

(c) Where defects can be corrected, the Contractor may propose such corrective 
action as it deems appropriate to the Engineer.  The Engineer may approve the corrective 
action but in so doing does not assume responsibility for the success thereof.  At the 
Contractor’s expense retests will be made to determine the acceptability of the material after 
corrective measures have been taken. No person other than the Engineer may change any 
provision of the Specifications or the Contract without written authorization.  The County 
reserves the right not to accept damaged materials for use in the Work. 
 

(d) The cost of replacing, correcting, and/or removal of defective material will 
be the responsibility of the Contractor and the Contractor shall not assert a Claim for an 
equitable adjustment for said cost. 
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(e) The cost of repairing or replacing other materials damaged by the 

installation, correction, and/or removal of defective materials will be the responsibility of 
the Contractor and the Contractor shall not assert a Claim for an equitable adjustment for 
said cost. 
 
 
GC-6.09  MATERIAL FURNISHED BY THE COUNTY 
 

(a) The Contractor shall furnish all materials required to complete the Work, 
except those specified to be furnished by the County. Materials furnished by the County 
will be delivered or made available to the Contractor at the point or points specified in the 
Contract Documents. The cost of handling and placing all materials, after they are 
delivered to the Contractor, shall be considered as included in the Contract price for the 
item in connection with which they are used. 
 

(b) The Contractor shall be held responsible for all material delivered to it, 
and deductions will be made from any monies due it to make good any shortages and 
deficiencies, from any cause whatsoever, and for any damage that may occur after such 
delivery, and for any demurrage charges. 
 

(c) In cases where materials are supplied by the County and incorporated in 
the Contract Work by the Contractor, materials inspection and acceptance will not be 
prerequisite for acceptance of the final product as the product pertains to these items. 
 
 
GC-SECTION 7 
LEGAL RELATIONS AND RESPONSIBILITY TO THE PUBLIC 
 
 
GC-7.01  COMPLIANCE WITH LAWS 
 

The Contractor hereby represents and warrants that: 
 

(a) It is qualified to do business in the State of Maryland and that it will take 
such action as, from time to time hereafter, may be necessary to remain so qualified; 
 

(b) It is not in arrears with respect to the payment of any monies due and 
owing the State of Maryland, or the County, or any department or unit thereof, including, 
but not limited to the payment of taxes and employee benefits, and that it shall not 
become so in arrears during the term of this Contract; 
 

(c) The Contractor shall keep fully informed of all Federal, State, and local 
laws, ordinances, rules and regulations and all orders and decrees of bodies or tribunals 
having any jurisdiction or authority, which in any manner affect those engaged or 
employed on the work, or which in any way affect the conduct of the work.  The 
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Contractor shall at all times observe and comply with all such laws, rules, ordinances, 
regulations, orders and decrees; he shall protect and indemnify the County and its 
representatives against any such claim or liability arising from or based on the violation 
of any law, ordinance, regulation, order or decree, whether by Contractor or its 
employees, subcontractors or suppliers and any tier. 
 

(d) All requirements set forth in Federal assistance instruments applicable to 
this Contract shall be satisfied. 
 
 
GC-7.02  PERMITS AND LICENSES 
 

(a) Except as provided in Section 7.02(b), the Contractor shall procure such 
permits and licenses as may be necessary in order to comply with Federal, State, County, 
and local laws, ordinances and regulations in performance of the work. All permits issued 
by the County will be at no charge.  The Contractor will be responsible for securing and 
paying for all other permits, governmental fees, landfill fees and licenses necessary for 
the proper execution and completion of the Work.  It shall further give all notices 
necessary and incidental to the due and lawful prosecution of the Work, including 
notification to appropriate code enforcement agencies. 

 
 (b) Federal permits from the U. S. Corps of Engineers and/or the 

Environmental Protection Agency will be obtained by the County, and the Contractor 
shall comply with the requirements of such permits.  Permits required from the Maryland 
State Highway Administration (SHA) will also be obtained by the County and the 
Contractor shall comply therewith.  However, any permits required by these Federal or 
State agencies which are not required by the Specifications but are desired by the 
Contractor for temporary structures or other such uses must be applied for and obtained 
by the Contractor. 
 

(c) The Contractor will not be permitted to move over or operate on any road 
(except on the road under construction) any power shovels, rollers, concrete mixers, 
cranes, tractors or any other heavy equipment of weight or dimensions in excess of 
Maryland Motor Vehicle Law and regulations without first obtaining all necessary 
permits. 
 

(d) Soil borings or test pits for soil determination in improved roads are not to 
be excavated by the Contractor, unless permission is obtained from the Howard County 
Department of Public Works. 
 
 
GC-7.03  RESTORATION OF SURFACES OPENED BY PERMIT 
 

The right to construct or reconstruct any utility in the road/street and/or to grant 
permits for same at any time is hereby reserved by Howard County. 
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Upon the presentation of a duly authorized and satisfactory permit which provides 
that all necessary repair work shall be paid for by the party to whom such permit is 
issued, the Contractor shall allow parties bearing such permits to make openings in the 
highway. 
 

When ordered by the Engineer, the Contractor shall make in an acceptable 
manner all necessary repairs due to such openings.  If such necessary work is part of this 
Contract, all costs associated with these repair shall be borne by the Contractor.  If it is 
determined that the costs for such repairs are not the Contractor's responsibility, they will 
be paid for as extra work under the appropriate unit price items provided for in the 
Contract.  When no such unit price items are provided in the Contract, the costs shall be 
determined as set forth in GC-4.06. 
 
 
GC-7.04  PATENTED DEVICES, MATERIALS AND HEALTH STANDARDS 
 

If the Contractor is required or desires to use any design, device, material, or 
process covered by letters of patent or copyright, it shall provide for such use by suitable 
legal agreement with the patentee or owner and a copy of such agreement shall be filed 
with the County.  If no such agreement is made or filed as noted, the Contractor and the 
surety shall indemnify and save harmless the County, any affected third party, or political 
subdivision from any and all claims for infringement by reason of the use of any such 
patented design, device, materials or process, or any trademark or copyright, and shall 
indemnify, protect and save harmless the County, its officers, agents and employees with 
respect to any claim, action, cost, expense, attorney’s fees, damages or judgment for 
patent, trademark or copyright infringement, arising out of purchase or use of materials, 
construction, supplies, equipment or services covered by this Contract. 
 
 
GC-7.05  FEDERAL PARTICIPATION 
 

When the United States Government and/or the State of Maryland pays all or any 
portion of the cost of a Project, the Work shall be subject to the inspection of the 
appropriate federal and/or state agency. Such inspection shall in no sense make the 
federal and/or state governments a party to this Contract, shall not constitute approval of 
Work not in conformity with the Contract Documents, and will not interfere, in any way, 
with the rights of either party hereunder. 
 
 
GC-7.06  CONSTRUCTION SAFETY AND HEALTH STANDARDS 
 

(a) It is a condition of this Contract, and shall be made a condition of each 
subcontract entered into pursuant to this Contract, that the Contractor and any 
subcontractor shall not require any laborer or mechanic employed in performance of the 
Work to work in surroundings or under working conditions that are unsanitary, 
hazardous, or dangerous to its health or safety, as determined under construction safety 
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and health standards and regulations under Federal, State or local law. 
 

(b) The Contractor and each subcontractor shall permit inspection without 
delay and at any reasonable time on any premises where the Work is being performed by 
a federal or state inspector authorized to investigate compliance with the above 
mentioned federal and state statutes and regulations. 
 

(c) The Contractor further agrees to correct any violations found to exist 
during such inspection within a reasonable time after the issuance of any citation, unless 
it contests the validity thereof through the appropriate administrative and judicial process. 
 
 
GC-7.07  PUBLIC CONVENIENCE AND SAFETY 
 

The Contractor at all times shall conduct the work in such a manner as to ensure 
the least practicable obstruction to all forms of traffic. The convenience of the general 
public, tenants, and of the residents along and/or adjacent to the improvement shall be 
provided for. Equipment and/or materials stored upon the Project shall be placed so as to 
cause a minimum of obstruction to the public.  Sprinkling shall be performed at the 
direction of the Engineer.  The Contractor shall, unless otherwise specified, provide and 
maintain in passable condition such temporary access, roads and bridges as may be 
necessary to accommodate traffic diverted from the Project under construction, or using 
the Project under construction and shall provide and maintain in a safe condition 
temporary approaches to, and crossings of the Project. Existing County facilities planned 
to be removed, but which might be of service to the public during construction are not to 
be disturbed until other and adequate provisions are made. Existing mailboxes shall be 
maintained or reset in positions accessible to the public and to mail deliveries during 
construction and subsequent to construction in their final locations in a satisfactory 
condition. On County facilities occupied by railroad tracks, temporary platforms for the 
entrance and exit of passengers to and from the railway cars shall be provided and 
maintained in an approved manner by the Contractor. Fire hydrants on or adjacent to the 
project shall be kept accessible to fire apparatus at all times, and no material or 
obstruction shall be placed within 15 feet of any such hydrant. All footways, gutters, 
sewer inlets and portions of the project adjoining the work under construction shall not be 
obstructed more than is absolutely necessary. Work closed down for the winter or at any 
other times shall be left entirely accessible at all points to fire apparatus.  Where the 
construction lies within rights-of-way, the County has or will obtain permission from the 
owner of the property to occupy, during construction, construction strips outside the 
limits of the rights-of-way as shown on the drawings.  The Contractor shall not move any 
equipment or materials in the rights-of-way or construction strips and shall not 
commence any clearing within rights-of-way until authorized to do so by the Engineer.  
 
 
GC-7.08  MAINTENANCE OF TRAFFIC 
 

(a) The purpose of this section of the General Conditions is to provide for 
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the safe and continuous maintenance of traffic (both vehicular and pedestrian) through 
the project site and to minimize accidents and accident severity while at the same time 
minimizing inconvenience to the traveling public and the Contractor. 
 

(b) The Contractor will be required to adhere to the Traffic Control Plans, 
and to the Manual on Uniform Traffic Control Devices (MUTCD), current edition.  In 
lieu of complying with the above, the Contractor has the option of preparing and 
submitting a Traffic Control Plan (TCP) of its own design.  The TCP developed by the 
Contractor may not be utilized until it is approved, in writing, by the Chief Engineer. 
 

(c) All work for maintenance of traffic shall be performed in accordance 
with Section 104 of the SHA Standard Specifications for Construction and Materials. 
 

(d) All provisions and methods for maintaining traffic shall comply with the 
requirements of the Manual of Uniform Traffic Control Devices (MUTCD), current 
edition.  Also, all materials, devices and flagging procedures shall conform to the 
requirements of MUTCD.  The Contractor shall provide, maintain in first class 
condition, and move when necessary and/or directed, all traffic control devices used for 
the guidance and protection of vehicles. 
 

(e) Traffic must be maintained at all times through the entire length of the 
Project, and traveled lane(s) of the Road may be closed with the approval of the Chief, 
Bureau of Engineering. Throughout the period of construction, traffic is to be maintained 
by implementing one or more of the Traffic Control Plans (TCP's) included in the 
Standards of Highway and Incidental Structures of the Maryland State Highway 
Administration.  In addition, flaggers will be used where and when deemed necessary by 
the Engineer. 
 

(f) The Contractor shall provide a sufficient number of flagmen and take all 
necessary precautions for the protection of the Work and safety of the public, all as 
indicated in the MUTCD. 

 
(g) Marking for Work Areas: 

 
(1) All existing and new signs that may cause driver confusion during 

various stages of construction shall be either removed, covered, or altered subject to the 
approval of the Engineer. 
 

 (2) All existing and new pavement markings that may cause driver 
confusion during various stages of construction may be removed by any method that the 
Engineer approves, provided that they are removed and not painted over. 
 

(3) The entire signing and marking procedure shall be reviewed by the 
Engineer prior to its initiation and shall not be utilized until approved by the Engineer. 
 

(4) No temporary paint striping will be permitted.  The Contractor will 
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be required to furnish, install, and maintain temporary pavement marking tape which 
shall delineate lane configuration through each stage of construction. 
 

(5) Pavement marking tape used on this project shall be a type similar 
to "Scotchlane Highway Grade" for temporary pavement marking or approved equal.  
The Engineer will determine which tape is to be used for each stage of construction and 
may limit the Contractor to a specific type at its discretion. 
 

(6) The Engineer will continually monitor the condition of the tape 
and shall direct the immediate removal and replacement of any tape which becomes 
deteriorated under the use of traffic.  The Contractor will be responsible to install the tape 
in accordance with manufacturer's specifications, and will continually monitor the 
condition, of the tape and shall notify the Engineer to approve the immediate removal and 
replacement of any tape that becomes deteriorated under the use of traffic.  
Manufacturer's specifications for tape installation shall be submitted to the Engineer for 
its approval. 
 

(7) All pavement markings used shall be temporary and removable 
along points of traffic lane shifts and detours caused by construction activities.  All such 
markings shall be placed at the time traffic patterns are actually altered and promptly 
removed at such time traffic patterns are restored to normal lines. 
 

(h) Sign on Windmaster-type sign supports within the limits of the work zone 
shall be mounted in such manner that the bottom of the sign is at least one foot off the 
ground. 
 

(i) The channelization devices shall be a minimum of Type II barricades or 
plastic reflective drums with Type C steady burn lights (2 faces) attached to the inner 
barricades.  The first barricade in either direction will have attached to it a Type A low 
intensity flashing light (2 faces).  All Type III barricades will have attached to them 2 
Type A low intensity flashing lights. 

 
(j) Traffic cones used shall be 36" in height with the predominant color being 

orange in accordance with section 6C-3 of the MUTCD.  No improvisations will be 
accepted.  Nighttime use of traffic cones shall require a white reflective sleeve. 
 

(k) No equipment or materials shall be stored or permitted to stand 
unprotected where traffic is maintained, or where they would restrict adequate 
intersection sight distance.  At the conclusion of each working day, the Contractor shall 
store all equipment and materials in protected areas (behind guardrails) or remove them 
to a minimum distance of 30’ from where traffic is maintained. 
 

(l) Any earth or surfacing material that may be dropped on the surface where 
traffic is being maintained, shall be removed immediately to avoid creating a slippery or 
hazardous condition. 
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(m) The Contractor will be required to designate a traffic manager prior to any 
work being done.  The traffic manager will be responsible for the proper implementation 
of the TCP and for maintaining a regular surveillance over all aspects of traffic control 
and safety. 
 

(n) The cost of maintenance of traffic shall be included in the appropriate 
lump sum and unit prices bid.  Where no unit prices or lump sum items are provided, the 
cost will be provided for in other items in the contract.  This would include all costs 
associated with the maintenance of traffic including the furnishing, placement, 
maintenance, removal, related labor, tools, equipment and incidentals such as lights, 
cones, flags, vests, flaggers, traffic manager, and temporary traffic signs, etc. 
 

(o) With the appropriate traffic control and appurtenances, the Contractor will 
be permitted to work normal working hours with the following exceptions:  there will be 
no work allowed that requires a traffic lane to be closed between the hours of 7:00 am. to 
9:00 a.m. and 4:00 p.m. to 6:00 p.m., unless permission is granted by the Engineer.  Also, 
full traffic capacity must be restored at the end of each work day, unless approved by the 
Engineer.  See also GC 1.03 - Holidays. 
 

(p) The County reserves the right to modify or explain the methods of traffic 
control specified herein and to restrict the working hours if, in the opinion of the 
Engineer, the Contractor's operations are a detriment to traffic. 

 
(q) Failure to comply with this section will result in an immediate order to 

stop work at no expense to the County. 
 
 
GC-7.09  MAINTENANCE OF TRAFFIC FOR PRIVATE AND COMMERCIAL 
PROPERTIES 
 

(a) The County has obtained various permits, rights-of-way, and working 
strips along the line of work as indicated on the Drawings.  The Contractor will schedule 
its work so as to cause the least amount of inconvenience to commercial and private 
properties.  Where such properties have more than one entrance to the establishment, the 
Contractor may close one entrance to the establishment with the approval of the 
Engineer.  Work on the second entrance shall not proceed until the first closed entrance is 
fully completed, all trenches are capped with crusher run and two (2) inches of cold patch 
material, and the entrance is opened to traffic.  At locations where only one entrance 
exists, the Contractor will confine its work to not more than one-half (1/2) of the 
entrance. The Contractor will bring the first half to completion before work continues 
through the remainder of the entrance.  The Contractor will maintain at all times 
continuous vehicular ingress and egress to commercial properties. 
 

(b) Once work is started through a private driveway or entrance, the 
Contractor will be required to complete the work before ending operations for the day, 
unless approved by the Engineer.  Unless the Contractor has submitted to the Engineer 
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written approval from the property owner, no private driveways or entrances will remain 
closed overnight.  Written approval must be provided to the Engineer prior to 
commencement of work through the driveway or entrance.  
 

(c) There will be no measurement and payment for this item; the cost will be 
included in the unit prices Bid for other appropriate Bid Items. 
 
 
GC-7.10  ACCESS TO RAILROAD RIGHTS-OF-WAY 
 

(a) COUNTY’S RESPONSIBILITIES.  Where the Contractor is required to 
perform work within the rights-of-way of any railroad, the County has made 
arrangements with that railroad authority for written approval. 
 

(b) CONTRACTOR’S RESPONSIBILITIES.  Where the Contractor 
desires to enter onto railroad property or establish a temporary crossing of the railroad 
property for its own convenience and operation, the Contractor shall make its own 
arrangements with the railroad and provide written approval from the railroad authority 
for the use of any private crossing. 
 

All work on portions of structures over railroad rights-of-way shall conform to all 
rules and regulations of the owners of the rights-of-way.  The Contractor is hereby made 
responsible for acquiring full knowledge of these rules and regulations and complying 
therewith to the satisfaction of the owners of the railroad rights-of-way.  Where the 
County has entered into a license agreement or other written arrangement with the 
railroad authority pertaining to work within the railroad’s right-of-way, the Contractor 
acknowledges the terms and conditions of said agreement and agrees to be bound by 
these terms and conditions as if fully set forth herein. 
 

(c) COORDINATION OF WORK.  All work to be performed by the 
Contractor within the railroad right-of-way shall be done in a manner satisfactory to the 
railroad company and shall be performed at such times and in such manner as not to 
unnecessarily interfere with the movement of trains or traffic upon the track of the 
railroad company.  The Contractor shall exercise all care and precaution in order to avoid 
accidents, damage, unnecessary delay or interference with the railroad company’s trains 
or other property, and the Contractor shall indemnify and hold harmless the County for 
the Contractor’s failure to exercise such care and precaution. 
 

(d) INSURANCE REQUIREMENTS.  Prospective Bidders on contracts 
crossing railroad rights-of-way are advised that the Contractor will be required to obtain, 
pay for and have approved by the railroad, certain broad forms of public liability and 
property damage insurance policies as set forth in the Special Provisions, before entering 
upon the railroad property.  In situations where the Contractor requires access to railroad 
property for convenience, the Contractor shall communicate directly with the railroad 
authority for written approval.  As a general rule, details of such policies are set forth in 
the Special Provisions; but in the event of an omission from the Special Provisions, the 
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Contractor shall communicate directly with the railroad authority so as to ascertain type 
of insurance required, if any, and make provisions for same in the proposal. 
 

Unless otherwise provided in the Proposal, costs of insurance policies whether 
described in the Special Provisions or ascertained by the Contractor will not be provided 
for in any special item and the cost shall be considered incidental to the several items set 
forth in the proposal. 
 
 
GC-7.11  PRESERVATION AND RESTORATION OF PROPERTY 
 

(a) The Contractor shall not enter upon public or private property (outside of 
the right-of-way or construction strip) for any purpose without obtaining permission and 
it shall be responsible for the preservation of all public and private property, trees, 
monuments, signs and markers and fences thereon, and shall use every precaution 
necessary to prevent damage or injury thereto. 
 

(b) All County signs and markers that are affected by the Work shall be 
carefully removed when grading operations begin and delivered to the Engineer.  The 
Contractor shall take suitable precautions to prevent damage to underground or overhead 
public utility structures; shall protect carefully from disturbances or damages all land 
monuments and property markers until the Engineer has referenced their location; and 
shall replace them as directed by the Engineer. 
 

(c) The Contractor shall be responsible for all damage or injury to property of 
any character during the prosecution of the work, resulting from any act, omission, 
neglect or misconduct in its manner or method of executing said Work, or at any time due 
to defective work or materials, and said responsibility shall not be released until the Work 
shall have been completed and accepted. When or where any direct or indirect damage or 
injury is done to public or private property by or on account of any act, omission, neglect 
or misconduct in the execution of the Work or in consequence of the non-execution 
thereof on the part of the Contractor, it shall restore, at its own expense, such property to 
a condition similar to, or equal to, that existing before such damage or injury, in an 
acceptable manner. In case of the failure on the part of the Contractor to restore such 
property or make good such damage or injury, the Engineer may, upon 48 hours notice, 
proceed to repair, rebuild or otherwise restore such property as may be deemed necessary 
and the cost thereof will be deducted from any monies due or which may become due the 
Contractor under this Contract. 
 

(d) Protection Of Geodetic Control Monuments - It shall be the 
Contractor's responsibility to protect all geodetic monuments within the limits of Work.  
The Contractor shall carefully protect all geodetic control monuments from disturbance 
or damage until such time as the Howard County Survey Division has referenced or 
relocated the monuments.  All geodetic control monuments damaged or disturbed by the 
Contractor shall be replaced by the County at the Contractor's expense.  The Contractor 
shall coordinate the preservation of all geodetic control monuments with the Howard 
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County Construction Inspection Division. 
 

(e) Protection Of Property Corners - All property corners not shown on the 
drawings that are encountered by the Contractor during the course of construction shall 
be protected from disturbance or damage until the Engineer has referenced their 
locations.  All property corners shown on the plans that are disturbed or damaged by the 
Contractor shall be reestablished by a licensed surveyor at the Contractor's expense.  Any 
property corners found during the course of construction which were not shown on the 
drawings, shall be replaced by the County if disturbed during construction. 
 

(f) Discovery Of Historical Objects - Whenever historical objects and burial 
sites of archaeological or paleontological value are encountered during the course of 
construction, such objects shall not be disturbed.  Work shall be stopped and rescheduled 
in such a manner as to avoid the objects and the Engineer notified immediately.  The 
Engineer will arrange for an evaluation by the appropriate authorities and for the ultimate 
disposition of the objects. 
 

(g) Protection Of Existing Landscape Features - Special attention shall be 
given to the landscape features of the Work and special care taken to protect the natural 
surroundings unless otherwise noted on the Drawings.  The Contractor shall not deface, 
damage, destroy, remove or cut trees or shrubs without special authority.  The roots of 
trees or shrubbery which are not to be cleared, shall not be cut and no heavy equipment of 
any type shall be allowed to stand under such trees or shrubbery. 
 

(h) Removal Of Trees, Roots And Stumps - Selected trees within the right-
of-way or construction strip, which in the opinion of the Engineer can be saved, shall be 
protected by the Contractor with boards or planks so that they will not be defaced, 
bruised, or damaged by the Contractor's equipment or operation.  Unless otherwise 
indicated in the Contract Documents, all trees may be felled in the rights-of-way, utility 
or drainage easements and construction strips.  Trees marked on the Drawings to be 
protected in the right-of-way or construction strip shall be protected in the manner 
described above.  Stumps, roots, branches and other debris shall be removed from the site 
unless otherwise noted or directed by the Engineer. 
 
 
GC-7.12  LAND, AIR AND WATER POLLUTION 
 

(a) The Contractor shall incorporate all permanent sediment and erosion 
control features into the Work at the earliest practicable time as required by the Contract 
Documents. Temporary pollution control measures will be used by the Contractor to 
correct conditions that develop during construction that were not foreseen during design; 
that are needed prior to installation of permanent pollution control features; or that are 
needed temporarily to control erosion that develops during normal construction practices, 
but are not associated with permanent control features on the Project. 
 

(b) The Contractor's attention is directed to the fact that temporary pollution 
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control may include control measures outside the right-of way or project site where such 
work is necessary as a direct result of project construction. The Engineer shall be kept 
advised of all such off-site control measures taken by the Contractor. This shall not 
relieve the Contractor of the basic responsibilities for such work. 
 

(c) In case of failure on the part of the Contractor to control erosion, 
pollution, or siltation, the Engineer reserves the right to employ outside assistance or to 
use its own forces to provide the necessary corrective measures. All expenses incurred by 
the Engineer or the County in the performance of such duties for the Contractor will be 
the responsibility of the Contractor and may be withheld from monies due to the 
Contractor. 
 

(d) Contractors and suppliers must submit evidence to the County that the 
governing Federal, State, and local air pollution criteria will be met. This evidence and 
related documents will be retained by the County for on-site evaluation. 
 

 
GC-7.13  INDEMNIFICATION AND INSURANCE 
 

(a) Indemnification 
 

(1) The Contractor shall be responsible for all damage to life and 
property due to its activities or those of its subcontractors, agents or employees, in 
connection with the services required under this contract. 
 

Further, to the extent permitted by law, the Contractor shall indemnify, 
defend and hold harmless the County, its officials, agents, employees, successors and 
assigns against and with respect to any and all losses, damages, suits, claims, judgments 
and expenses whatsoever ("losses"), including without limitation costs of investigation, 
litigation and attorney's fees, arising directly or indirectly from performance of this 
contract by the Contractor, its officers, employees, agents, or subcontractors, or otherwise 
arising directly or indirectly from the work, except only when such losses are attributable 
to and proximately caused by the negligence of the County or its officials, employees or 
agents with no negligence on the part of the Contractor, its officers, employees, agents or 
subcontractors.  The foregoing shall apply, without limitation, to losses of all types 
including destruction or degradation of the environment and all clean-up costs, fines, 
penalties and other pollution-related items.  This indemnification is not to be deemed as a 
waiver of any immunity which may exist in any action against Howard County, MD. 
 

(2) In any and all claims against the County or any of its agents or 
employees or any employee of the Contractor, or any subcontractor, or anyone directly or 
indirectly employed by any of them or anyone for whose acts any of them may be liable, 
the indemnification obligation under subsection 1 above shall not be limited in any way 
by any limitation on the amount or type of damages, compensation or benefits payable by 
or for the Contractor or any subcontractor under workers' compensation laws, disability 
benefits acts, or other employee benefits. 
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(3) Unless otherwise stated within this Agreement, any property or 

work to be provided by the Contractor under this Contract will remain at the Contractor's 
risk until written acceptance by the County.  Until that time, the Contractor will replace, 
at contractor's expense, all property or work damaged or destroyed by any cause 
whatsoever. 
 

(4) The Contractor shall not disclose any work product created by the 
Contractor under this Contract to any other parties except as may be authorized in writing 
by the County as required or permitted by public law. 
 

(5) The Contractor shall be considered for all purposes of this 
Agreement as an independent contractor, shall not be an agent of the County and shall 
have no right or authority to enter into any agreements or otherwise bind the County or 
create any obligations on behalf of the County with other parties whatsoever. 
 

(b) Insurance Requirements 
 

(1) Insurance Coverage Required: 
 

Unless otherwise stated in the Special Provisions, the Contractor shall 
purchase and maintain during the term of the Contract, the following coverages: 
 

(A)  Workers' Compensation Insurance with limits of coverage as 
follows: 

 
 (1)  Coverage A:  Statutory, covering Maryland 

jurisdiction. 
 

 (2)  Coverage B:  $100,000 
In cases where work is subcontracted, the Contractor shall require all subcontractors to 
provide evidence that all of its employees are covered under Maryland workers' 
compensation insurance prior to the commencement of work. 
 

(B)  Automobile Liability Insurance with limits of liability of at 
least $1,000,000 combined single limit per occurrence.  Coverage 
for hired and non-owned vehicles shall be added by endorsement.  
If transportation of hazardous waste is required under this 
Contract, the Contractor must include the MCS-90 endorsement to 
the Automobile Liability Insurance and minimum coverage shall 
be $5,000,000. 

 
(C) Commercial General Liability Insurance combined single 
limits of $5,000,000 per occurrence, naming Howard County, 
Maryland as an additional insured.  At the discretion of the 
County, an aggregate limit greater than the occurrence limit may 
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be required.  As appropriate to the job and as deemed necessary by 
the County, the policy shall contain, but not be limited to, the 
following coverage endorsements: 

 
Contractual Liability, including Subcontractors 
Personal Injury 
Advertising Injury 
Products and Completed Operations 
Broad Form Property Coverage 
Fire Legal Liability 
Explosion, Collapse, and Underground Hazards (XCU) - required 
if such exposure exists due to the nature of the construction site. 

 
(D) Builders' Risk Insurance with a limit of coverage equal to 
the construction cost on a replacement cost basis, and written on 
an all-risk policy form.  Insurance shall be maintained until the 
entire project is fully and finally accepted by the County.  The 
Builders' Risk Policy shall include the County as an additional 
insured. 

 
(1)  The County is not responsible for any damage or loss 

of materials stored on or within County-owned facilities.  The Contractor shall provide 
necessary insurance coverage for such losses or shall assume full risk for replacement 
cost for its own materials and those of all subcontractors. 
 

(E)  If the Contract includes the installation of a boiler or heating, 
ventilating or air conditional equipment, the Contractor shall 
purchase and maintain from the point of delivery of such 
equipment onto the site until the project is accepted by the County, 
a Boiler and Machinery Insurance policy at a limit of not less than 
the purchase price of such equipment, covering all equipment not 
covered by the Builders' Risk Insurance described in (D) before. 

 
(F)  IF ANY ARCHITECTURAL, ENGINEERING, DESIGN, 
INSPECTION OR PLANNING SERVICES ARE RENDERED, 
INCLUDING APPROVAL OF SUCH ACTIVITIES OF 
OTHERS, the following insurance is also required: Professional 
Liability\Errors and Omissions coverage appropriate to the 
profession with limits of at least $1,000,000.00 per occurrence.  
Such coverage shall contain a retroactive date not later than the 
effective date of the Consultant’s services in relation to this 
Agreement and shall contain, an agreement to maintain identical 
insurance, covering incidents occurring or claims made, for a 
period of three (3) years after substantial completion of the project. 

 
2.  General Insurance Provisions: 
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(A)  All policies of insurance shall be underwritten by companies 
licensed to do business in the State of Maryland. 

 
(B)  The Contractor shall assure that all subcontractors carry 
identical coverage as shown above, either individually or as an 
additional insured on the policies of the Contractor.  Exceptions 
may be made only with the approval of the County. 
 
(C)  The Contractor and all subcontractors not named on the 
policies of the Contractor shall purchase commercial insurance for 
the coverages listed above.  Approval for deductibles higher than 
$100,000 for the liability policies must be obtained from the 
County. 

 
(D)  The purchase of insurance does not relieve the Contractor of 
any obligations assumed under this Contract. 

 
(E)  Monies to become due the Contractor under this Contract may 
be retained by the County as may be considered necessary until all 
suits or claims for damages have been settled or until Contractor 
furnishes to the County satisfactory evidence of insurance 
coverage with respect to such suits or claims. 

 
(F)  The Contractor shall not commence work under the Contract 
until satisfactory evidence of all required coverage is received by 
the County.  Further, the Contractor shall not reduce or cancel or 
change any of the required coverages without 60 days notice of 
such change to the County.  Failure to maintain required insurance 
shall be viewed as a material breach of the Contract by the 
Contractor.  Upon notification by the County that required 
coverage has lapsed for the Contractor or any of its subcontractors, 
the County shall have the right to purchase such insurance and the 
Contractor shall be responsible for the payment of any applicable 
insurance premiums. 

 
 
GC-7.14  USE AND POSSESSION PRIOR TO COMPLETION 
 

(a) The County shall have the right to take possession of or use any completed 
or partially completed part of the Work. Such possession of or use shall not be deemed an 
acceptance of any work not completed in accordance with the Contract. While the County 
is in such possession, the Contractor shall be relieved of the responsibility for loss or 
damage to that portion of the work in possession of the County, other than that resulting 
from the Contractor's fault or negligence. If such prior possession or use by the County 
will delay the progress of the work or causes additional expense to the Contractor, the 
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Contractor shall proceed in accordance with GC-4.06 for an equitable adjustment.  
 

(b) At the option of the Engineer, certain completed sections of the work may 
be opened to traffic or made available for use.  In such cases, the completed section will be 
inspected, tentatively accepted in writing, and the same turned over to the County for 
maintenance.  Such action shall not in any way be construed as Final Acceptance of the 
Work, or any part of it.  No such action shall be construed as a waiver of any of the 
provisions of these Specifications or the Contract.  Upon written authorization by the 
Engineer, the Contractor may open the Road to traffic and will be relieved of further 
maintenance of barriers and lights on that portion of the Road. 
 

(c) In the event that the Contractor, with written authorization from the 
Engineer, suspends work for prolonged periods of time, as a result of winter weather or 
other reasons, the County, upon written notification by the Engineer, may open a 
section or sections of a Road in advance of completion or in advance of the Contractor 
turning the section or sections over to the County for maintenance. Such actions may be 
taken either for the convenience of the traveling public, or during the winter season, 
while the work is suspended.  The Contractor shall restore the shoulder areas, surfacing, 
or any portion of the Work which might be disturbed or damaged by use. The 
restoration work shall be performed at the respective contract unit prices for the items 
involved.  Where unit prices have not been provided for, the work shall be performed in 
accordance with GC-4.06. 
 

(d) Builder's Risk Insurance - The Contractor shall provide "All Risks" 
Builder's Risk Insurance on the Project, as provided in GC-7.13. 
 
 
GC-7.15  CONTRACTOR'S RESPONSIBILITY FOR WORK 
 

(a) Except as otherwise provided in the Contract Documents, until Final 
Acceptance, the Contractor shall have the charge and care of the Work and shall take 
every reasonable precaution against injury or damage to any part of the Work or other 
property by the action of the elements, or from any other cause, whether rising from the 
execution or from the non-execution of the Work. The Contractor, except as herein 
elsewhere provided, shall rebuild, repair, restore, and make good all injuries or damages 
to any portion of the Work or other property occasioned by any of the above causes 
before Final Acceptance and shall bear the expense thereof. Material lost or structures 
damaged as a result of faulty temporary drainage during construction or the action of the 
elements shall be replaced or repaired by the Contractor at no cost to the County. The 
Contractor shall make good or replace at its own expense and as required any County 
furnished material which may be broken, lost through fire, theft, or otherwise damaged, 
or in any way made useless for the purpose and use intended subsequent to delivery to the 
Contractor by the County and prior to Final Acceptance of the Work even though such 
breakage, damage, loss, or uselessness may result from causes beyond the control of the 
Contractor. 
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(b) In case of suspension of the Work for any cause whatever, the Contractor 
shall be responsible for the Project and shall take such precautions as may be necessary to 
prevent damage to the Work, provide for normal drainage and shall erect any necessary 
temporary structures, signs, or other facilities at its expense. During such period of 
suspension of Work, the Contractor shall properly and continuously maintain in an 
acceptable growing condition all living material in newly established plantings, seedings, 
and soddings furnished under this Contract, and shall take adequate precautions to protect 
new growth and other important vegetative growth against injury. 
 

(c) The Contractor shall be responsible to the County for the acts and 
omissions of all its employees and all Subcontractors, their agents and employees, and all 
other persons performing any of the Work under a contract with the Contractor. 
 

(d) The Contractor shall supervise and direct the Work, using its best skill and 
attention.  It shall be solely responsible for all construction means, methods, techniques, 
sequences and procedures and for coordinating all portions of the Work under the 
Contract Documents. 
 
 
GC-7.16  CONTRACTOR'S RESPONSIBILITY FOR UTILITY PROPERTY AND 
SERVICES 
 

(a) At points where the Contractor's operations are adjacent to properties of 
railway, telegraph, telephone, and power companies, or are adjacent to other property, 
damage to which might result in expense, loss or inconvenience, work shall not be 
commenced until all arrangements necessary for the protection thereof have been made 
by the Contractor. 
 

(b) The Contractor shall cooperate with the owners of any underground or 
overhead utility lines in their removal and rearrangement operations in order that these 
operations may progress in a reasonable manner, that duplication or rearrangement work 
may be reduced to a minimum and that services rendered by those parties will not be 
unnecessarily interrupted. 
 

(c) In the event of interruption to utility services as a result of accidental 
breakage or as a result of being exposed or unsupported, the Contractor shall promptly 
notify the proper authority and shall cooperate with the said authority in the restoration of 
service. No work shall be undertaken around fire hydrants until provisions for continued 
service have been approved by the local fire authority. 
 
 
GC-7.17  PERSONAL LIABILITY OF PUBLIC OFFICIALS 
 

In carrying out any of the provisions of the Contract Documents, or in exercising 
any power or authority granted by the County to the Engineer and other authorized 
representatives by or within the scope of the Contract Documents, there shall be no 
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liability upon the County’s authorized representatives either personally or as officials of 
the County, it being understood that in all such matters they act solely as agents and 
representatives of the County. 
 
GC-7.18  NOTICES AND WAIVER OF LEGAL RIGHTS 
 

(a) The County shall not be precluded or stopped by any measurement, estimate, 
or certificate made either before or after the completion and acceptance of the Work and 
payment therefore, from showing the true amount and character of the Work, nor from 
showing that any such measurement, estimate, or certificate is untrue or is incorrectly made, 
nor from showing that the Work does not in fact conform to the Contract Documents. The 
County shall not be precluded or stopped, notwithstanding any such measurement, estimate 
or certificate and payment in accordance therewith, from recovering from the Contractor or 
the surety, or both, such damage as it may sustain by reason of the Contractor’s failure to 
comply with the terms of the Contract Documents. Neither the acceptance by the County, or 
any representative of the County, nor any payment for or acceptance of the whole or any 
part of the Work, nor any extension of time, nor any possession taken by the County, shall 
operate as a waiver of any portion of the Contract Documents or of any power herein 
reserved, or of any right to damages. 
 

(b) A failure to provide a required notice or to submit a claim or appeal within 
the time prescribed in the Contract Documents shall operate as a waiver of any such claim 
regardless of whether the County incurred or demonstrates any prejudice by the failure to 
give such notice or to submit such claim or appeal. 
 

(c) The waiver of any breach of the Contract Documents shall not be held to 
be a waiver of any other or subsequent breach.  Any waiver by the County of a 
requirement of the Contract Documents, including without limitation a requirement that a 
notice be made in writing or a submission be made within a certain time, shall not operate 
as a waiver of the same or any other requirement of the Contract Documents in any other 
circumstance or at any other time.  The County need not incur or demonstrate prejudice 
in order to assert that a waiver of the Contractor’s rights or claims results from the 
Contractor’s failure to comply with any provision of the Contract Documents when the 
Contract Documents provide for such waiver of any right or claim. 
 
 
GC-7.19  CHOICE OF LAW, FORUM 
 
 The Parties hereby agree that: 
 

(a) This Contract was made and entered into in Maryland, and under the laws 
of Maryland. 
 

(b) The law of Maryland (exclusive of its choice of laws rules) shall govern 
the resolution of any issue arising in connection with this Contract, including, but not 
limited to, all questions concerning the validity of this Contract; the capacity of the 
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parties to enter therein; any modification or amendment thereto; and the rights and 
obligations of the parties hereunder. 
 

(c) The exclusive venue and jurisdiction for any litigation arising out of or 
related to the Contract Documents is the Circuit Court for Howard County, Maryland.  
Prior to commencing litigation, the Contractor must exhaust all remedies and appeals 
applicable to the claim or dispute as provided in the Contract Documents as a condition 
precedent to proceeding with litigation.  The Contractor’s failure to exhaust all remedies 
and appeals applicable to the claim or dispute will operate as a waiver of said claim or 
dispute and will forever bar said claim or dispute, regardless of whether the County 
incurred or demonstrates any prejudice by the failure to exhaust the remedies and 
appeals. 
 

(d) Notwithstanding anything in these General Conditions to the contrary, all 
appeals or litigation arising out of or related to the Contract Documents must be 
commenced within 14 days after the County’s final decision giving rise to the 
Contractor’s claim.  The failure of the Contractor to timely file any appeal or litigation 
shall forever bar and waive the claim regardless of whether the County incurred or 
demonstrates any prejudice resulting from the Contractor’s failure to timely file the 
appeal or litigation. 
 
 
GC-7.20  AUDIT AND RETENTION OF RECORDS 
 

(a) The Contractor and its subcontractors and suppliers at any tier shall retain 
and maintain all records and documents relating to this contract, including, but not 
limited to, estimates, cost or pricing data, payrolls, reports, and inspections, relating to 
this Contract for three years after Final Acceptance, and shall make such documents 
available for inspection and audit by authorized representatives of the County, including 
the Engineer or its designee, at all reasonable times, including during the time of 
performance of the Contract as may be necessary for any purpose including pricing and 
cost verification of any Contractor claim. 
 

(b)  In the event a claim is initiated by the County, or by the Contractor, 
Contractor and its subcontractors or suppliers at any tier shall retain the records set forth 
in (a) above until the expiration of the aforesaid three-year period or until final, 
unappealable resolution of the claim, whichever is later. 
 

(c)  The Contractor shall include the provisions of paragraph (a) in every 
Subcontract for the Work. 
 

(d) If Contractor, or its subcontractors or suppliers, fail to retain the records 
set forth herein for the period of time required by this Section, Contractor shall be entitled 
to no damages, compensation or equitable adjustment (including time extensions) for any 
claims based upon information available from or which might be verified by records that 
have not been retained. 
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GC 7.21  USE OF EXPLOSIVES 
 

(a) The use of explosives will not be permitted adjacent to or on any existing 
structures unless authorized in writing by the Engineer. When the use of explosives is 
permitted, the Contractor shall use the utmost care so as not to endanger life or property.  
It shall exercise extreme caution with the number and size of the charges.  The Contractor 
shall provide for the safeguarding of the traveling public and adjacent properties during 
dynamiting operations.  Such precautions shall include, but not be limited to, a sufficient 
number of watchpersons, flagpersons, signs, etc., to warn motorists during periods of 
blasting.  All explosives shall be stored in a secure manner, and all such storage places 
shall be marked clearly--"Dangerous Explosives"--and shall be in care of competent 
watchpersons at all times.  Explosives shall be stored and handled in conformity with the 
provisions of the statutes of the State Of Maryland and local laws and ordinances. 
 

(b) Notifications - The Contractor shall notify each public utility company 
having structures in proximity to the site of the Work of its intention to use explosives, 
and such notice shall be given sufficiently in advance to enable the companies to take 
such steps as they may deem necessary to protect their property from damage.  Such 
notice shall not relieve the Contractor of its responsibility for any damage resulting from 
its blasting operations.  The Contractor shall notify the Engineer of its intention to use 
explosives, in sufficient time for that agency to schedule its operations. 
 

(c) Licensed Employees - Expert powder men licensed by the State Fire 
Marshall shall be employed by the Contractor for the handling and use of explosives, and 
all their work shall conform to the requirements of the State Fire Marshall.  The 
authorization by the Engineer for the use of explosives shall not relieve the Contractor of 
its full responsibility for damages that may occur. 
 
 
GC-SECTION 8 
PROSECUTION AND PROGRESS 
 
 
GC-8.01  SUBCONTRACTING 
 

(a) The Contractor shall incorporate by reference or otherwise include these 
General Conditions in every subcontract issued pursuant to or under the Contract. 
 

(b) The Subcontractors who are named in the Bid Form and approved by the 
County and those approved when subsequently submitted shall perform the portions of 
the Work for which approval has been given by the County.  Requests for permission to 
sublet, assign or otherwise dispose of any portion of the Contract shall be in writing and 
include the item number or numbers, the dollar value, and the percentage of the original 
contract value.  Each request for permission to sublet, assign or otherwise dispose of any 
portion of the Contract must be accompanied by written consent from the Contractor's 
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Surety.  The Contractor shall give assurance that the minimum wage for labor, as stated 
in its Bid, shall apply to labor performed on all work sublet, assigned or otherwise 
disposed of in any way. 
 
 (c) The County will not approve subletting portions of items except in the 
case of specialty items such as the erection of structural steel, painting, or such portions 
of items that are distinct and identifiable and that have been approved by the Engineer. 
 
 (d) Once a Subcontractor has been approved by the County and Surety for the 
performance of certain contract items of Work, the Contractor shall not substitute another 
Subcontractor, unless the Contractor requests a change in writing giving the reasons the 
change is sought and the substitute proposed.  If a Subcontractor does not perform to the 
satisfaction of the Contractor, the Contractor may perform the Work with its own forces 
or request that another Subcontractor, mentioned by name, be substituted.  The County 
will approve the change if the County determines that the change is in the best interest of 
the County. 
 

(e) Roadside production of materials shall be considered as "subcontracting", 
unless performed by the Contractor.  This is construed to include the production of 
crushed stone, gravel and/or other materials by means of portable or semi-portable 
crushing, screening or washing plants, established or reopened in the vicinity of the 
Work, for the purpose of supplying materials to be incorporated into the Work on a 
designated project or projects. 
 

(f) Anti-Kickback Regulations 
 

(1) The Anti-Kickback Regulations issued by any department, 
agency, or branch of the federal, state or local government are applicable to this 
Contract.  The Contractor shall comply with these regulations, and any amendments or 
modifications thereof and shall cause appropriate provisions to be inserted in 
subcontracts to ensure compliance therewith by all Subcontractors, and shall be 
responsible thereunder, except as the applicable department, agency, or branch may 
specifically provide for reasonable limitations, variations, tolerances and exemptions 
from the requirements thereof.  In lieu of mailing affidavits required by the Anti-
Kickback Regulations to the department, agency, or branch furnishing financial aid on 
this Project, the Contractor shall submit all such affidavits promptly, as specified, to the 
County or to a representative designated by the County. 
 

(2) The County, or its representative, may withhold or cause to be 
withheld from the Contractor so much of the accrued payments or advance as may be 
considered necessary to pay laborers and mechanics employed by the Contractor or any 
Subcontractor on the work the full amount of wages to which they are entitled under their 
contracts of employment.  In the event of failure to pay any laborer or mechanic employed 
or working on the site of the Work, all or part of the wage to which it is entitled under this 
contract of employment, the County, or its representative, may, after written notice to the 
Contractor, take such action as may be necessary to cause the suspension of any further 



Design Manual Volume IV May 30, 2017 
General Conditions Page 72 

payment, advance, or guarantee of funds until such violations have ceased. 
 

(3) Payroll records shall contain the information and be preserved as 
required by the Anti-Kickback Regulations.  The Contractor shall make its employment 
records available for inspection by authorized representatives of any federal, state, or local 
government and shall permit such representatives to interview employees during working 
hours on the job. 
 

(4) The Contractor shall insert in each of its subcontracts the provisions 
set forth in the foregoing clauses and such other stipulations as any federal, state, or local 
government may require by appropriate instructions. 
 

(5) A breach of stipulations (1) through (4) may be grounds for 
termination of the Contract. 
 

(g) The Contractor shall not require as a condition to any executory agreement 
to provide labor and/or materials to the Project, that a Subcontractor waive the right to 
sue on or collect from the Payment Bond.  The Contractor shall prohibit its Subcontractor 
from requiring, as a condition to any executory agreement to provide labor and/or 
materials to the Project, that any lower tier Subcontractor waive the right to sue on or 
collect from any Subcontractor’s bond and/or the Payment Bond.  The parties expressly 
intend for all Subcontractors to be third party beneficiaries of this subsection (i) and all 
Subcontractors can enforce this provision in any appropriate proceedings.  
 
 
GC-8.02  NOTICE TO PROCEED 
 

After the Contract has been executed, the County will issue to the Contractor a 
"Notice to Proceed, which will stipulate when the Contractor is expected to begin work.  
The specified Contract Time shall begin on the date stipulated in the Notice to Proceed 
or, if an earlier start is authorized in the Notice to Proceed, on the day work (other than 
the erection of the inspection office, construction stakeouts, and/or mobilization) actually 
starts. Work done prior to receipt of the Notice to Proceed, including erection of traffic 
control, is unauthorized and will not be measured, inspected, or paid for. 
 
 
GC-8.03  PROSECUTION OF THE WORK - COMMENCEMENT - TIME 
 

(a) The Contractor shall begin work promptly within the time specified by the 
Engineer and shall notify the Engineer at least 5 days before starting work. 
 

(b) After the Work has been started, it shall be prosecuted continuously on all 
acceptable working days without stoppage until Final Acceptance. 
 
 (c) Should the prosecution of the Work for any reason be discontinued, the 
Contractor shall notify the Engineer of its intention to stop and shall also notify the 
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Engineer at least 24 hours in advance of resuming operations.  Said notification shall be 
confirmed in writing. 
 

(d) The Contractor shall do all the work and furnish all the labor, materials, 
tools and appliances necessary or proper for performing the Work, in the manner called for 
by the Contract Documents within the Contract Time; except such as are hereinafter 
specified as being furnished by the County.  It shall complete the entire Work, including 
any work included in Change Orders, at the prices established therefore, to the satisfaction 
of the Engineer, in accordance with the Contract Documents. 
 
 (e) The Contractor shall complete the Work contracted for in an acceptable 
manner within the number of working days or calendar days as stated in the Contract 
Documents. 

 (f) The Engineer will make available to the Contractor each week a record 
showing the number of days charged to the Contract for the preceding week and the 
number of days specified for completion of the Contract.  The Contractor will be allowed 
one week in which to protest and 30 days in which to file a written statement, setting forth 
in what respects the time charged by the Engineer is incorrect for the week in question.  
Otherwise, the record will be deemed to have been accepted by the Contractor. 
 
 (g) The number of days for performance allowed in the Contract as awarded is 
based on the Bid quantities.  If satisfactory fulfillment of the Contract with extensions 
and increases authorized under the Contract Documents shall require the performance of 
work in greater quantities than those set forth in the Bid, the Contract Time allowed for 
performance shall be adjusted in an equitable manner based on the quantities, costs and 
the nature of the work involved pursuant to the procedures in GC-4.06. 
 
 (h) Under certain conditions, the Contractor may be granted permission or 
ordered to suspend operations as noted in Section GC-8.07.  During such periods, if the 
Contractor elects and is permitted to do any work, the time charged shall bear the same 
ratio to the total time allowed for the completion of the Work, as the value of the work 
done during such time bears to the total value of the original Contract value.  However, 
the resultant number of days to be charged for any particular month will not exceed the 
number of calendar days for that month, excluding Saturdays, Sundays or official 
holidays on which no work was performed by the Contractor. 
 

(i) Time used in performing work of an emergency nature ordered by the 
Engineer for the convenience of the traveling public or for the production or delivery of 
materials for storage, if performed during the period of suspension, will not be charged as 
working days against the Contract Time. 
 

(j) An exception to GC-8.09(b) will be those landscaping items on which 
work is restricted to specified seasons.  When Final Acceptance is being deferred pending 
completion of those landscaping items on which work is not permissible at the time 
because such work is currently out of season, and for no other reason, no time will be 
charged against the Contractor until such time as it is again permissible to proceed with 
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such work. 
 
 
GC-8.04  PROGRESS SCHEDULE 
 

(a) Within 15 days after Notice to Proceed, the Contractor shall furnish the 
Engineer for review and acceptance a "Progress Schedule" in the form required by the 
Contract Documents showing the proposed order of work and indicating the time 
required for the completion of the Work. Said progress schedule shall be used to 
establish major construction operations and to check on the progress of the Work.  The 
Engineer’s acceptance of any schedule shall not be deemed to modify any time 
requirements in the Contract Documents. The Contractor shall submit revised progress 
schedules on a monthly basis thereafter.  If the Engineer does not accept the submitted 
progress schedule, the Contractor, within 10 days of receipt of written notice of non-
acceptance, shall submit a revised progress schedule for review and acceptance.   
 
 (b) If the Contractor fails to submit the progress schedule or revised progress 
schedule within the required time or if the progress schedule is not accepted, the 
Engineer may withhold approval of progress payment estimates until such time as the 
Contractor submits the required progress schedules or may terminate the Contract for 
default. 
 

(c) If, in the opinion of the Engineer, the Contractor falls significantly behind 
the approved progress schedule, the Contractor shall take any and all steps necessary to 
improve its progress. This may require the Contractor to increase the number of shifts, 
initiate or increase overtime operations, increase days of work in the work week, or 
increase the amount of construction plants, or all of them. The Engineer may also require 
the Contractor to submit for approval supplemental progress schedules detailing the 
specific operational changes to be instituted to regain the approved schedule, all without 
additional cost to the County. 
 

(d) Failure of the Contractor to comply with the requirements of the Engineer 
under this provision shall be grounds for determination by the Engineer that the 
Contractor is not prosecuting the Work with such diligence as will insure completion 
within the time specified. Upon such determination, the Engineer may terminate the 
Contractor's right to proceed with the Work, or any separable part thereof, in accordance 
with GC-8.08. 
 

(e) Acceptance by the County of a progress schedule showing completion of 
the Work on an accelerated basis shall not be construed as a waiver of the Contract time 
specified in the Contract Documents.  Any accelerated progress schedule accepted by the 
County shall not form the basis of a delay or acceleration claim by the Contractor. 
 
 
GC-8.05  LIMITATIONS OF OPERATION 
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(a) Sequence Of Work - The Contractor shall conduct the Work at all times in 
such a manner and in such sequence as will assure the least interference with the public.  
The Contractor shall begin work at such points as may be specified in the Contract 
Documents and shall thereafter prosecute the Work at such points and in such order as may 
be prescribed therein. 
 

(b) No Work Without Inspection - No work requiring the presence of an 
Inspector will be permitted on Sunday or on legal holidays, except in cases of emergency, 
without written permission of the Engineer. 
 

(c) Work On Legal Holidays - If the Contractor desires to work upon any 
Sunday or legal holiday it shall provide written notification to the Engineer at least two (2) 
working days in advance.  It shall indicate the nature of the work and the location where 
the work will be conducted. 
 

(d) Emergency Work - In the event of an emergency, the Contractor may work 
provided verbal consent is obtained from the Engineer prior to performing the work. 
 
 
GC-8.06  CHARACTER OF WORKMEN, METHODS AND EQUIPMENT 
 

(a) The Contractor shall employ sufficient labor and equipment for 
prosecuting the several classes of Work to full completion in the manner and time 
required by the Contract. 

 
(b) Workmen must have sufficient skill and experience to perform properly 

the work assigned to them. All workmen engaged in special work or skilled work shall 
have sufficient experience in such work and in the operation of the equipment required to 
perform all work properly and satisfactorily. 
 

(c) Any person employed by the Contractor or by any Subcontractor who, in 
the opinion of the Engineer, does not perform his/her work in a proper manner or is 
intemperate or disorderly shall, at the written request of the Engineer, be removed 
forthwith by the Contractor or Subcontractor employing such person, and shall not be 
employed again in any portion of the Work without the approval of the Engineer. 
 

(d) Should the Contractor fail to remove such person or persons as required 
above, or fail to furnish suitable and sufficient personnel for the proper prosecution of the 
Work, the Engineer may withhold requests for payment that are or may become due on 
the Contract until a satisfactory understanding has been reached. 
 

(e) Equipment to be used on the Work shall meet the requirements of the 
Work and produce a satisfactory product in conformity with the Contract Documents.  
The Engineer may order the removal and require replacement of any unsatisfactory 
equipment. 
 



Design Manual Volume IV May 30, 2017 
General Conditions Page 76 

(f) When the methods and equipment to be used by the Contractor in 
accomplishing the Work are not prescribed in the Contract Documents, the Contractor is 
free to use any methods or equipment that it demonstrates to the satisfaction of the 
Engineer will accomplish the Work in conformity with the Contract Documents. 
 

(g) When the Contract Documents specify that the construction be performed 
by the use of certain methods and equipment, such methods and equipment shall be used 
unless others are authorized by the Engineer in writing. If the Contractor desires to use a 
method or type of equipment other than those specified in the Contract, it may request 
authority from the Engineer to do so. The request shall be in writing and shall include a 
full description of the methods and equipment proposed to be used and an explanation of 
the reasons for desiring to make the change. If approval is given, it will be on the 
condition that the Contractor will be fully responsible for producing construction work in 
conformity with Contract Documents.  If, after trial use of the substituted methods or 
equipment, the Engineer determines that the work produced does not meet Contract 
Documents, the Contractor shall discontinue the use of the substituted method or 
equipment and shall complete the remaining construction with the specified methods and 
equipment. The Contractor shall remove all deficient work and replace it with work of 
specified quality, or take such other corrective action as the Engineer may direct.  Unless 
approved under GC-4.11, no equitable adjustment to the Contract will be made as the 
result of authorizing a change in methods or equipment under these provisions. 
 
 
GC-8.07  SUSPENSION OF WORK 
 
 (a) The Engineer unilaterally may order the Contractor in writing to suspend, 
delay, or interrupt all or any part of the Work for a period of time as it may determine to 
be appropriate for the convenience of the County. 
 
 (b) If the performance of all or any part of the Work is for an unreasonable 
period of time suspended, delayed, or interrupted by an act of the Engineer or the County, 
or by a failure of the Engineer or County to act within the time specified in this Contract 
(or if no time is specified, within a reasonable time), subject to the provisions of GC-4.06 
and 4.07 an adjustment shall be made for any increase in the cost of performance of this 
Contract necessarily caused by an unreasonable suspension, delay, or interruption.  
However, no adjustment shall be made under this provision for any suspension, delay, or 
interruption to the extent that performance would have been so suspended, delayed, or 
interrupted by any other cause, including the fault or negligence of the Contractor. 
 

(c) By issuance of a written notice of suspension of work, the Engineer may 
order the Contractor to suspend, delay, or interrupt any part of the Work as a result of code 
violations or deviation from the Contract Documents.  Should the violation or deviation 
persist, the Engineer may extend the suspension to all Work.  The Engineer will enforce 
the suspension until such time as the Contractor completes the necessary correction.  No 
equitable adjustment in the Contract Documents will be allowed for actions by the 
Engineer under this provision. 
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(d) If it should become necessary to suspend, delay, or interrupt all or part of 

the Work for an indefinite period, the Contractor shall store all materials in such manner 
that they will not obstruct or impede the traveling public unnecessarily nor become 
damaged in any way. The Contractor shall take every precaution to prevent damage or 
deterioration of the work performed, provide suitable drainage by opening ditches, 
shoulder drain, etc., and erect temporary structures where necessary. 
 
 
GC-8.08  TERMINATION FOR DEFAULT-DAMAGES FOR DELAY- TIME 
EXTENSIONS 
 

(a) If the Contractor refuses or fails to prosecute the Work, or any separable 
part thereof, with such diligence as shall ensure its completion within the Contract Time, 
or any extension thereof, or if the Contractor fails to complete said Work within the 
Contract Time, persistently fails to comply with laws, ordinances, rules, regulations, or 
orders of any public authority having jurisdiction, or otherwise materially breaches any of 
its obligations under the Contract Documents, the County may, in its sole discretion and 
without prejudice to any right or remedy against the Contractor and the Surety, by written 
notice to the Contractor, terminate for default the Contractor’s right to proceed with the 
Work, or the part of the Work as to which there has been delay. In this event the County 
may take over the Work and prosecute the same to completion, by Contract or otherwise, 
and may take possession of and utilize in completing the Work the materials, appliances, 
and plant as may be on the site of the work and necessary therefore.  
 

(b) Liquidated damages as set forth in GC-8.09 are not intended to compensate 
the County after the Contractor’s default for any additional expenses to complete the Work 
in accordance with the Contract Documents.  If the County terminates the Contractor’s right 
to proceed for default, the Contractor and the Surety are liable to the County and will pay 
within 30 days after demand by the County all additional costs incurred in completing the 
Work in excess of the Contract Sum (as modified by approved Change Orders) together with 
liquidated damages assessed in accordance with GC-8.09. 
 

(c) If liquidated damages are provided in the Contract and if the County does 
not so terminate the Contractor's right to proceed under subsection (a) above, the 
resulting damage shall consist of the liquidated damages as outlined elsewhere in the in 
the Contract Documents. 
 

(d) The Contractor's right to proceed may not be terminated nor the 
Contractor charged with resulting damages if: 
 

(1) The delay in the completion of the Work arises from unforeseeable 
causes beyond the control and without the fault or negligence of the Contractor, including 
but not restricted to, acts of God, acts of the public enemy, acts of the County in either its 
sovereign or contractual capacity, fires, floods, epidemics, quarantine, restrictions, 
strikes, freight embargoes, unusually severe weather, or delays of subcontractors or 
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suppliers arising from unforeseeable causes beyond the control and without the fault or 
negligence in whole or in part of either the Contractor or the subcontractors or suppliers; 
and, 
 

(2) The Contractor, within 10 days from the beginning of any such 
delay (unless the Engineer grants in writing a further period of time before the date of 
final payment under the Contract), notifies the Engineer in writing of the causes of delay. 
The Engineer shall ascertain the facts and the extent of the delay and extend the time for 
completing the Work when, in its judgment, the findings of fact justify such an extension, 
and its findings of fact shall be final and conclusive on the parties, subject only to appeal 
as provided in GC-5.13. 
 

(e) If, after notice of termination for default, it is determined for any reason 
that the Contractor was not in default, or that the delay was excusable, the rights and 
obligations of the parties shall be the same as if the notice of termination had been issued 
pursuant to GC-8.10. 
 

(f) The rights and remedies of the County provided in this provision are in 
addition to any other rights and remedies provided by law or under this Contract. 
 

(g) As used in paragraph (d)(1) of this provision, the term "subcontractors or 
suppliers" means subcontractors or suppliers at any tier. 
 
 
GC-8.09  LIQUIDATED DAMAGES 
 

(a) Time is an essential element of the Contract and it is important that the 
Work be vigorously prosecuted until Final Acceptance.  The Contractor understands and 
agrees that the County and the general public will suffer financial loss and/or 
inconvenience if the Project is not substantially complete on the date set forth in the 
Contract Documents.  The County and the Contractor agree that the amount of financial 
loss and/or inconvenience is not subject to accurate estimation and the actual damages are 
not easily ascertained.  Therefore, the County and the Contractor agree that the amount of 
liquidated damages set forth in the Contract Documents is a reasonable forecast of the 
just and fair compensation for the harm that would result from the Contractor’s failure to 
timely complete the Work. 
 

(b) For each day that the Work shall remain uncompleted beyond the Contract 
Time, the Contractor and/or the Surety shall be liable for liquidated damages in the 
amount provided for in the Contract Documents, provided, however, that due account 
shall be taken of any adjustment of the Contract Time for completion of work as granted 
by approved equitable adjustments. 
 
 
GC-8.10  TERMINATION FOR THE CONVENIENCE OF THE COUNTY 
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(a) The performance of Work may be terminated by the County in accordance 
with this provision in whole, or from time to time in part, whenever the Engineer shall 
determine that such termination is in the best interest of the County. Any such 
termination shall be effected by delivery to the Contractor of a Notice of Termination 
specifying the extent to which performance of the Work is terminated, and the date upon 
which such termination becomes effective. 
 

(b) After receipt of Notice of Termination, and except as otherwise directed 
by the Engineer, the Contractor shall: 
 

(1) Stop the Work on the date and to the extent specified in the Notice 
of Termination; 
 

(2) Place no further orders or subcontracts for materials, services or 
facilities, except as may be necessary for completion of the portion of the Work as is not 
terminated; 

(3) Terminate all orders and subcontracts to the extent that they relate 
to the performance of the Portion of the Work terminated by Notice of Termination; 
 

(4) Assign to the County in the manner, at the times, and to the extent 
directed by the Engineer, all of the right, title, and interest of the Contractor under the 
orders and subcontracts so terminated, in which case the County shall have the right, in 
its discretion, to settle or pay any or all claims arising out of the termination of such 
orders and subcontracts; 
 

(5) Settle all outstanding liabilities and all claims arising out of the 
termination of orders and subcontracts, with the approval or ratification of the Engineer, 
to the extent it may require, which approval or ratification shall be final for all the 
purposes of this provision; 
 

(6) Transfer title and deliver to the County, in the manner, at the times 
and to the extent, if any, directed by the Engineer, (a) the fabricated or unfabricated parts, 
work in process, completed work, supplies, and other material produced as a part of, or 
acquired in connection with the performance of the Work terminated by the Notice of 
Termination, and (b) the completed or partially completed, drawings, information, 
warranties, and other property which, if the Contract had been completed, would have 
been required to be furnished to the County; 
 

(7) Use its best effort to sell, in the manner, at the times, to the extent, 
and at the price or prices directed or authorized by the Engineer, any property of the types 
referred to in (6) above; provided, however, that the Contractor (a) may not be required to 
extend credit to any purchaser, and (b) may acquire any such property under the 
conditions prescribed by and at a price or prices approved by the Engineer; and provided 
further that the proceeds of any such transfer or disposition shall be applied in reduction 
of any payments to be made by the County to the Contractor under this Contract or shall 
otherwise be credited to the price or cost of the Work covered by this Contract or paid in 
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such other manner as the Engineer may direct; 
 

(8) Complete performance of such part of the Work as may not have 
been terminated by the Notice of Termination; and 
 

(9) Take any action that may be necessary, or as the Engineer may 
direct, for the protection and preservation of the property related to this Contract that is in 
the possession of the Contractor and in which the County has or may acquire an interest. 
The Contractor shall submit to the Engineer a list, certified as to quantity and quality, of 
any or all items of termination inventory not previously disposed of, exclusive of items 
the disposition of which has been directed or authorized by the Engineer, and may 
request the County to remove such items or enter into a storage agreement covering them. 
Not later than 15 days thereafter, the County shall accept title to such items and remove 
them or enter into a storage agreement covering the same; provided, that the list 
submitted shall be subject to verification by the Engineer upon removal of the items, or if 
the items are stored, within 45 days from the date of submission of the list, and any 
necessary adjustment to correct the list as submitted shall be made prior to final 
settlement. 
 

(c) After receipt of a Notice of Termination, the Contractor shall submit to the 
Engineer its termination claim, in the form and with the certification required under GC-
4.06 required under or as otherwise prescribed by the Engineer.  This claim shall be 
submitted promptly but in no event later than ninety (90) days from the effective date of 
termination, unless one or more extensions in writing are granted by the Engineer, upon 
request of the Contractor made in writing within the ninety (90) day period or authorized 
extension thereof.  Failure to submit the claim within the time specified herein shall 
operate as a waiver of claim regardless of whether the County incurred or demonstrates 
any prejudice by the failure to timely submit the claim.  However, if the Engineer 
determines that the facts justify such action, it may receive and act upon any such 
termination claim at any time after the ninety (90) day period or any extension thereof. 
Upon failure of the Contractor to submit its termination claim within the time allowed or 
any extension thereof, the Engineer may determine, on the basis of information available 
to it, the amount, if any, due to the Contractor by reason of the termination and shall 
thereupon pay to the Contractor the amount, if any, so determined.   
 

(d) Subject to the provisions of paragraph (c), the Contractor and the Engineer 
may agree upon the whole or any part of the amount or amounts to be paid to the 
Contractor by reason of the total or partial termination of the Work pursuant to this 
provision, which amount or amounts may include a reasonable allowance for profit on 
work done; provided, that such agreed amount or amounts, exclusive of settlement costs, 
shall not exceed the total Contract price as reduced by the amount of payments otherwise 
made and as further reduced by the price of work not terminated. The Contract shall be 
amended accordingly pursuant to GC-4.06.  Nothing in paragraph (e) of this provision, 
prescribing the amount to be paid to the Contractor in the event of failure of the 
Contractor and the Engineer to agree upon the whole amount to be paid to the Contractor 
by reason of the termination of work pursuant to this provision, shall be deemed to limit, 
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restrict, or otherwise determine or affect the amount or amounts that may be agreed upon 
to be paid to the Contractor pursuant to this paragraph. 
 

(e) In the event of the failure of the Contractor and the Engineer to agree as 
provided in paragraph (d), upon the whole amount to be paid to the Contractor by 
reason of the termination of work pursuant to this provision, the Engineer shall pay to 
the Contractor the amounts determined by the Engineer as follows, but without 
duplication of any amounts agreed upon in accordance with paragraph (d): 
 

(1) For completed supplies or services accepted by the County (or 
sold or acquired as provided in paragraph (b)(7) above) and for which payment has not 
theretofore been made, a sum equivalent to the aggregate price for the supplies or 
services computed in accordance with the price or prices specified in the Contract, 
appropriately adjusted for any saving of freight or other charges; 
 

(2) The total of: 
 

(a)  The costs incurred in the performance of the terminated 
portion of the Work, including initial costs and preparatory expense allocable thereto, 
but exclusive of any costs attributable to supplies or services paid or to be paid for 
under paragraph (e)( 1) hereof; 
 

(b)  The cost of settling and paying claims arising out of the 
termination of work under subcontracts or orders, as provided in paragraph (b)(5) 
above, which are properly chargeable to the termination portion of the Contract 
(exclusive of amounts paid or payable on account of supplies or materials delivered or 
services furnished by subcontractors or vendors before the effective date of the Notice 
of Termination, which amounts shall be included in the costs payable under (a) 
above); and 
 

(c)  A sum, as profit on (a) above, determined by the Engineer 
to be fair and reasonable; provided, however, that if it appears that the Contractor 
would have sustained a loss on the entire Contract had it been completed, no profit 
shall be included or allowed under this subdivision (c) and an appropriate adjustment 
shall be made reducing the amount of the settlement to reflect the indicated rate of 
loss; and 
 

(d)  The reasonable cost of settlement accounting, legal, 
clerical, and other expenses reasonably necessary for the preparation of settlement 
claims and supporting data with respect to the terminated portion of the Work and for 
the termination and settlement of subcontracts thereunder, together with reasonable 
storage, transportation, and other costs incurred in connection with the protection or 
disposition of property allocable to this Contract; but  
  

(e)  No payment shall be allowed for any anticipated profit or 
overhead on work not performed. 
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(3) The total sum to be paid to the Contractor under (1) and (2) of this 

paragraph shall not exceed the total Contract price as reduced by the amount of payments 
otherwise made and as further reduced by the Contract price of work not terminated. 
Except for normal spoilage, and except to the extent that the County shall have otherwise 
expressly assumed the risk of loss, there shall be excluded from the amounts payable to 
the Contractor as provided in (e)(1) and (a) above, the fair value, as determined by the 
Engineer, of property that is destroyed, lost, stolen, or damaged so as to become 
undeliverable to the County or to a buyer pursuant to paragraph (b)(7). 
 

(f) Costs claimed, agreed to, or determined pursuant to this provision must 
also be allowable, reasonable, lawful, and allocable to the Work and accounted for in 
accordance with generally accepted accounting principles.  Guidance for any 
determination of whether the costs allowable, reasonable, lawful, allocable, will be 
provided by the Contract Cost Principles and Procedures of the Code of Maryland 
Regulations currently in effect, which as of January 1, 1996 were located at COMAR 
21.09.01. 
 

(g) The Contractor shall have the right of appeal under GC-5.13 from any 
determination made by the Engineer under paragraph (c), (e), or (i) hereof, except that if 
the Contractor has failed to submit its claim within the time provided in paragraph (c) or 
(i) hereof, and has failed to request extension of such time, it shall have no such right of 
appeal. In any case where the Engineer has made a determination of the amount due 
under paragraph (d), (e), or (i) hereof, the County shall pay to the Contractor the 
following: 
 

(1) If there is no right of appeal hereunder or if no timely appeal has 
been taken, the amount so determined by the Engineer; or, 
 

(2) If an appeal has been taken, the amount finally determined on such 
appeal. 
 

(h) In arriving at the amount due the Contractor under this provision there 
shall be deducted: 
 

(1) All unliquidated advance or other payments on account theretofore 
made to the Contractor, applicable to the terminated portion of this Contract; 
 

(2) Any claim that the County may have against the Contractor in 
connection with this Contract; and 
 

(3) The agreed price for, or the proceeds of sale of, any materials, 
supplies, or other things acquired by the Contractor or sold, pursuant to this provision, 
and not otherwise recovered by or credited to the County. 
 

(i) If the termination hereunder is partial, the Contractor may file with the 



Design Manual Volume IV May 30, 2017 
General Conditions Page 83 

Engineer a claim for an equitable adjustment of the price or prices specified in the Contract 
relating to the continued portion of the Contract (the portion not terminated by the Notice of 
Termination), within the time limits and under the procedures set forth in GC-4.06. 
 

(j) The County may, from time to time, under such terms and conditions as it 
may prescribe, make partial payments and payments on account against costs incurred by 
the Contractor in connection with the terminated portion of this Contract whenever, in the 
opinion of the Engineer, the aggregate of such payments shall be within the amount to 
which the Contractor shall be entitled hereunder.  If the total of such payments is in 
excess of the amount finally agreed or determined to be due under this provision, such 
excess shall be payable by the Contractor to the County upon demand, together with 
interest computed at the prime rate established by the County Department of Finance for 
the period from the date such excess payment is received by the Contractor to the date on 
which the excess is repaid to the County; provided, however, that no interest shall be 
charged with respect to any such excess payment attributable to a reduction in the 
Contractor' s claim by reason of retention or other disposition of termination inventory 
until 10 days after the date of the retention or disposition, or a later date as determined by 
the Engineer by reason of the circumstances. 
 

(k) Unless otherwise provided for in this Contract, or by applicable statute, 
the Contractor shall, from the effective date of termination until the expiration of three 
years after final settlement (including the expiration and conclusion of all appeals and 
rights of appeal) under this Contract, preserve and make available to the County at all 
reasonable times at the office of the Contractor but without direct charge to the County, 
all its books, records, documents and other evidence bearing on the costs and expenses of 
the Contractor under this Contract and relating to the Work terminated hereunder, or, to 
the extent approved by the Engineer, photographs, microphotographs, or other authentic 
reproductions thereof. 
 
 
GC-8.11  SUCCESSFUL TERMINATION OF CONTRACTOR'S 
RESPONSIBILITY 
 

(a) A Contract will be considered as successfully fulfilled when all of the 
following conditions have occurred: (1) the Work has been completed in accordance with 
the terms of the Contract; (2) Final Acceptance has occurred; (3) final payment has been 
authorized; (4) all of the obligations of the Contractor and the Surety have been complied 
with; and (5) final payment has been made.  Nothing herein will relieve the Contractor 
and the Surety from any future obligation such as a warranty, guarantee, guarantee bond, 
or indemnity obligation, or from responsibility for repair of latent defects discovered or 
appearing after final payment.   
 
 
GC-SECTION 9 
PAYMENT 
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GC-9.01  SCOPE OF PAYMENT 
 

(a)  If so identified in the Contract, payment to the Contractor will be made for 
the actual quantities of Contract items performed in accordance with the Contract 
Documents and if, upon completion of the Work, these actual quantities show either an 
increase or decrease from the quantities given in the Bid form, the Contract unit prices will 
still prevail, except as provided in GC-4.04 Variations in Estimated Quantities. 
 

(b)  The payment of any partial estimate or of any retained percentage, except 
by and under the approved final estimate and voucher, in no way shall affect the 
obligation of the Contractor and the Surety to repair or renew any defective parts of the 
construction or to be responsible for all damages due to such defects. 
 

(c) When requested in writing by the Contractor and approved by the 
Engineer, payment allowance will be made for nonperishable material to be incorporated 
in the Work delivered and stockpiled at the work site or other approved site.  The 
Contractor must submit with the request a list of all such materials and their location.  
The Contractor shall submit back-up invoices, bills of lading, title documents, or such 
other documentation, satisfactory to the County, as will establish the County=s title to the 
materials upon payment to the Contractor under the request.  The Contractor must submit 
with the request proof of insurance in the amount of the payment requested to be 
maintained on the materials until such time as the materials are incorporated into the 
Work.  Only those materials for which the Contractor can transfer clear title to the 
County will be qualified for payment.  Payment for stored materials will be made in 
accordance with paragraph (d) below.  
 

(d) When the Contractor requests payment allowance for stored materials 
under (c) above, the following terms and conditions will apply: 
 

(1) For superstructure members delivered on the Project site, an 
allowance of 100 percent of the material cost plus freight charges as invoiced may be 
made provided, however, that all such material will have been tested by the County and 
found to have met the Specifications or have been accepted under an approved 
certification program prior to such an allowance.  The allowance will be based upon 
validated invoices or bills for such material including freight charges, and a copy thereof 
shall be made a part of the documented records for the Project. 
 

(2) For reinforcing steel, piling, pipe, traffic barriers, signs and sign 
assemblies, and other nonperishable material in storage on the Project, but excluding 
aggregates, cement, seed, plants, fertilizer or other perishable items, an allowance of 100 
percent of the invoiced cost of the material plus freight charges to the Contractor may be 
made when such material is delivered and stockpiled at the Project site, provided, 
however, that all such material will have been tested by the County and found to have 
met the Specifications or have been accepted under an approved certification program 
prior to such an allowance. 
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(3) No allowance will be made for fuels, form lumber, falsework, 

temporary structures or other materials of any kind which will not become an integral 
part of the finished construction. 
 

(4) Material for which an allowance is requested shall be stored in an 
approved manner in areas where damage is not likely to occur.  If any of the stored 
materials are lost, stolen, or become damaged in any manner, the Contractor shall be 
responsible for repairing or replacing of such damaged materials.  The Contractor 
expressly agrees to assume and bear the risk of all loss, theft, or damage to the materials.  
The value of the lost, stolen, or damaged material will be deducted from the Contractor's 
subsequent requests for payment until replacement has been accomplished. 
 

(5) When it is considered impractical to store materials on the actual 
project, the Engineer may approve storage areas in the vicinity of the actual project that 
will be considered at the Project site. 
 

(6) When storage of the materials within Howard County is not 
practical, written approval must be obtained from the Construction Inspection Division 
for storage elsewhere.  Storage of materials outside of Howard County will be subject to 
the conditions set forth in this provision and, limited to materials exceeding twenty-five 
thousand dollars ($25,000), which are designed and fabricated exclusively for use on a 
specific project. 
 

(7) The request for allowances for any materials stored on property 
outside of Howard County shall be accompanied by a release and waiver from the owner 
and/or tenant of such property agreeing to permit verification by the Inspector that the 
material is stored at the approved location, to allow the removal of the material from the 
property without cost to Howard County, and waiving to the fullest extent possible any 
lien in favor of the owner and/or tenant for payment of any fees for access, storage, care, 
handling, or the like. 
 

(8) Material for which payment has been made, either wholly or 
partially, shall not be removed from the approved location until such time that it is to be 
incorporated into the Work, unless authorized by the Engineer. 
 

(9) The following prerequisites must also accompany the written 
request for payment: 

 
(A) consent of Surety specifying the material type and the 

Item(s) in which the material is to be used; 
 

(B) validated invoices showing that payment for the material 
has been made by the Contractor; 

 
(C) a notarized statement from the Contractor attesting that the 
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invoices, as submitted do not include charges and/or fees 
for placing, handling, erecting or any other charges and/or 
markups other than the actual material cost, sales tax(es), if 
applicable, and freight charges; 

 
(D) bills of lading showing delivery of the material; and 

 
(E) inspection test reports, certifications and/or a written 

statement from the Inspector attesting to the inspection and 
approval of the material. 

 
(10) Upon receipt of the above by the Engineer and verification by the 

Inspector that the material is stored at the approved location, the Engineer may authorize 
payment by a unit of measure based upon the receipted invoices under the appropriate 
existing items of the Contract.  A ratio will be established by the Engineer between the 
dollar amount of the material as invoiced and the quantity the material represents from 
the appropriate Bid Items. 
 

(11) Copies of all pertinent data shall be made and distributed to the 
Inspector for retention as part of the documented records for the Project. 
 

(12) No payment will be made for stored materials when it is 
anticipated they will be incorporated into the Work within 30 days of receipt by the 
Engineer of the written request. 
 

(13) Unless otherwise stated by the Engineer in writing, payment on 
account of a request for payment for stored materials transfers title to the County but does 
not constitute an acceptance by the Engineer or the County of the materials nor does it 
constitute an agreement that the materials conform to the Contract Documents.  
Notwithstanding the fact that payment has been made on account of the request for 
payment for stored materials, the Contractor and the Surety continue to be responsible to 
ensure at all times that the materials are in full conformance with the Contract Documents 
and are free from defect.  Moreover, payment on account of a request for payment for 
stored materials does not begin the running of any applicable warranty or guaranty. 
 

(14) Final payment shall be made only for materials actually 
incorporated in the Work and, upon final acceptance, title to all materials remaining for 
which advanced payment have been made shall revert to the Contractor, unless otherwise 
agreed, and the payments made for these items shall be deducted from the final payment 
due to the Contractor for the Work. 
 

(15) The Contractor agrees to indemnify and save harmless the County 
and all of its representatives from all suits, actions, or claims of any character brought on 
account of or arising out of the storage of materials for which the County has made 
payment on account of a request for payment for stored materials, including any claims 
of a warehouseman’s or garageman’s lien for cost of storage of the equipment and for 
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claims arising out of damage or injury caused by the materials and their shipping and 
handling. 
 

(e) Contractor shall indicate its Federal Tax Identification or Social Security 
Number on the face of each invoice billed to the County. 
 

(f) Along with each request for payment, the Contractor shall furnish the 
following certification signed by an officer or principal of the Contractor, or payment 
shall not be made: 
 

I hereby certify, to the best of my knowledge and belief, that - 
 

(1) The amounts requested are only for performance in accordance 
with the Specifications, terms, and conditions of the Contract Documents; 
 

(2) Payments to all subcontractors and suppliers have been made from 
previous payments received under the Contract, and timely payments will be made from 
the proceeds of the payment covered by this certification; and 
 

(3) This request for progress payments does not include any amounts 
that the Contractor intends to withhold or retain from a subcontractor or supplier in 
accordance with the terms and conditions of the subcontract. 

 
 

____________________________________ 
(Name) 
 
____________________________________ 
(Title) 
 
_______________________ 
(Date) 
 
 
GC-9.02  FORCE ACCOUNT WORK 
 

When the Contractor is required to perform work as a result of additions or 
changes to the Contract for which there are no applicable unit prices in the Contract, the 
County and Contractor shall make every effort to come to an agreed upon price for the 
performance of such work. If an agreement cannot be reached, the County may require 
the Contractor to do such work on a force account basis to be compensated in accordance 
with the following: 
 

(a) Labor - For all labor and for foremen in direct charge of the specific 
operations, the Contractor shall receive the actual wages for each and every hour that 
labor and foremen are actually engaged in the force account work. 
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(b) Materials - For materials accepted by the Engineer and used, the 

Contractor shall receive the actual cost of such materials delivered on the force account 
work, including transportation charges paid by him (exclusive of machinery rentals as 
hereinafter set forth). 
 

(c) Equipment.    
 

(1) For any machinery or special equipment (other than small tools, 
whether rented or owned), the use of which has been authorized by the Engineer, the 
Contractor shall receive the rates agreed upon in writing before such work is begun, or 
the Contractor shall receive those rates which may be specified elsewhere in the 
Contract Documents. For the purpose of definition, equipment with a new cost of $500 
or less will be considered small tools.   

 
(2) In the event no agreement is reached and if the Contract 

Documents do not indicate the applicable rate(s), the Contractor shall use the current 
rental rates recommended in the Rental Rate Blue Book for Construction Equipment 
published by Data Quest, Inc. using the applicable Blue Book rate adjustment tables in 
effect at the time of the authorization of the force account work for the use of any 
machinery or special equipment authorized by the Engineer.  Rental rates must be 
agreed upon in writing before work is begun, except in those cases where the Engineer 
finds that an emergency exists.  Payment will be made for the actual number of hours 
the equipment is required to work at the site.  The maximum number of hours allowed 
for each working day will be eight (8) or the number of hours in operation, whichever is 
greater. The rate to be paid per hour will be computed by dividing the monthly rate by 
176.  Premium rates shall not be allowed. 
 

(3) Approved transportation charges will be paid from and to the 
nearest source if the equipment is brought to the Project specifically for use on the force 
account work and is not used on any other work. 
 

(4) The rental rate will consist of the sum of the following: 
 
 (A) the rate for the basic piece of equipment; 
 
 (B) the rate for attachments (where applicable); and 
 
 (C) the estimated hourly operating cost (where applicable). 
 
(5) These component parts of the rate are to be obtained from the 

Rental Rate Blue Book when listed in that book.  If a piece of equipment is not listed in 
the Rental Rate Blue Book, then the rate will be the prevailing rate being paid in the area 
where the force account work is being performed.  When equipment is used in excess of 
eight hours per day or 40 hours per week, the excess time will be considered as overtime.  
The rental rates for this overtime will be the sum of (A), 50 percent of (B) and 100 
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percent of (C) above. 
 

(6) Whenever equipment is ordered by the Engineer to be held on the 
Project on a standby basis, or when the County is obligated for other reasons to pay for 
idle equipment, then the rate will be 75 percent of the monthly rental rate with no 
allowance for operating costs calculated as set forth in Paragraph (c)(2) above. Standby 
or idle time cannot exceed eight hours per day and will not be allowed for Saturday and 
Sunday.  Non-operating time for equipment required for force account work is not 
considered standby or idle time if the equipment is operated and used at least once during 
each working day. 
 

(d) Materials and Supplies Not Incorporated in the Work.  For materials 
and supplies expended in the performance of the force account work (excluding those 
required for rented equipment) and approved by the Engineer, the Contractor shall 
receive the actual cost of such materials and supplies used.  The Contractor shall receive 
a reasonable allowance for materials used but not expended in the performance of the 
force account work. 
 

(e) Subcontractors.  The Contractor shall receive the actual cost of the 
force account work performed by a subcontractor. Subcontractor's cost is to be 
determined as in (a), (b), (c), and (d) above, plus the fixed fee for overhead and profit 
allowance computed as in (g). 
 

(f) Superintendence.  No additional allowance shall be made for general 
superintendence, the use of small tools, or other costs for which no specific allowance is 
herein provided. 
 

(g) Contractor's Fixed Fee.  The Engineer and the Contractor shall 
negotiate a fixed fee for force account work performed pursuant to this GC-9.02 by its 
forces and by its subcontractors, as compensation for overhead and profit for the work 
performed. Failure of the Contractor and the Engineer to negotiate a fixed fee, shall be 
treated as a claim pursuant to GC-5.13 and the Contractor shall proceed diligently with 
the performance of the force account work to completion. The Contractor's fixed fee shall 
include, but not be limited to the following: 
 

(1) Compensation for all costs paid to, or in behalf of, workmen by 
reason of subsistence and travel allowances, health and welfare benefits, pension fund 
benefits or other benefits that may be required by collective bargaining agreement or 
other employment contract generally applicable to the classes of labor employed in the 
work. 
 

(2) Bond premiums, property damage, liability and workmen's 
compensation insurance premiums, unemployment insurance contributions and Social 
Security taxes on the force account work. 
 

(h) Compensation.  The compensation as set forth above shall be received 
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by the Contractor as payment in full for change order work done on a force account basis. 
At the end of each day, the Supervisor and the Engineer shall compare records of the cost 
of work as ordered on a force account basis. 
 

(i) Statements.   No payment will be made for work performed on a force 
account basis until the Contractor furnishes the Engineer duplicate itemized statements of 
the cost of such force account work detailed as to the following: 
 

(1) Name, classification, date, daily hours, total hours, rate, and 
extension for such laborer or foreman. 
 

(2) Designation, dates, daily hours, total hours, rental rate, and 
extension for each unit of machinery and equipment. 
 

(3) Quantities of materials, prices and extensions. 
 

(4) Transportation of materials. 
 

(5) Payments of items under (i)(1) shall be accomplished by copies 
of certified payrolls. Under (i)(2) original receipted invoices for rentals must be provided 
if requested by the Engineer. Paragraphs (i)(3) and (i)(4) shall be accompanied by 
original receipted invoices for materials used and transportation charges. If, however, the 
materials used in the force account work are not specifically purchased for such work but 
are taken from the Contractor's stock, then in lieu of the original invoices the statements 
shall contain or be accompanied by an affidavit of the Contractor which shall certify that 
such materials were taken from its stock, that the quantity claimed was actually used and 
that the price and transportation of the material as claimed represent actual cost. Any 
request for payment under this provision shall be submitted in the order outlined by the 
above. 
 

(j) Costs claimed, agreed to, or determined pursuant to this provision must 
also be allowable, reasonable, lawful, and allocable to the Work and accounted for in 
accordance with generally accepted accounting principles.  Guidance for any 
determination of whether the costs allowable, reasonable, lawful, allocable, will be 
provided by the Contract Cost Principles and Procedures of the Code of Maryland 
Regulations currently in effect, which as of January 1, 1994 were located at COMAR 
21.09.01. 
 
 
GC-9.03  PROGRESS PAYMENTS 
 

(a) Within ten (10) calendar days after the Notice to Proceed and prior to 
commencing work, the Contractor shall submit a breakdown of all lump sum items (a 
“Schedule of Values”) within the Bid for review and approval by the Engineer.  No 
partial payments will be made for lump sum items if the Contractor fails to provide a 
Schedule of Values.  If the Engineer does not approve the Schedule of Values submitted 
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by the Contractor, within 10 days of receipt of written notice of disapproval, the 
Contractor shall submit a revised breakdown for review and approval. 
 

(b) Monthly Estimates.  Each month the County will pay the Contractor for 
the Contract value of the work satisfactorily performed as determined from the approved 
Schedule of Values during the preceding calendar month, including authorized extras and 
additions less five percent, if the Contractor submits by the 7th day of the month a request 
for payment on the form approved by the County.  Unless otherwise reduced in the 
discretion of the Engineer, the five percent of the total Contract value retained by the 
County will not be released until final payment (unless partially released in a semi-final 
payment). Current estimates will be based upon the Engineer's estimate of quantity 
(including materials and equipment complete in place) satisfactorily performed for each 
item contained in the Contractor’s approved Schedule of Values.  In the instance of lump 
sum items, the Engineer's estimate shall be the proper fraction of the lump sum items 
satisfactorily performed during the preceding month.  All quantities, estimates and 
fractions will be reasonably accurate approximations and are subject to correction (a) in 
subsequent current estimates, (b) in any semi-final estimate and, (c) in final payment.  
Should either the Engineer or the Contractor be of the opinion that any estimates, 
quantities and/or fractions (either as to an individual current estimate or accumulations 
thereof) do not represent a reasonably accurate approximation of actual work, then details 
questioned shall be reviewed and then any corrections adjusted for in the next current 
estimate. 
 

(c) The Engineer may decline to approve a monthly request for payment and 
may withhold its semi-final approval in whole or in part, to the extent reasonably necessary 
to protect the County, from loss because of: 
 

(1) defective work not remedied; 
 

(2) third party claims filed or reasonable evidence indicating the 
probability of filing of such claims; 
 

(3) failure of the Contractor to make payments properly to 
Subcontractors or for labor, materials or equipment; 
 

(4) reasonable doubt that the Work can be completed for the unpaid 
balance of the Contract Sum; 
 

(5) damage to another contractor; 
 

(6) reasonable indication that the Work will not be completed within the 
Contract Time; or 
 

(7) unsatisfactory prosecution of the Work by the Contractor.  
 

 (d) Progress payments requesting more than 75% of scheduled values 
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in Mechanical and Electrical Trades will be reduced to include only 75% on the 
Mechanical and Electrical line items if the Contractor fails to submit preliminary 
Maintenance Manuals with contents specified by Contract Documents and of quality 
acceptable to the County. 
 

(e) The Contractor shall, within 7 days of the receipt of a progress payment, 
make payment to all Subcontractors in the amount for which payment has been received 
by the Contractor for the portion of the Work performed by the Subcontractor as reflected 
on the Request for Payment.  The Contractor shall require all Subcontractors to make 
payment to any further Subcontractors within 7 days of the Subcontractor’s receipt of 
payment from the Contractor for the portion of the Work performed by the lower tier 
Subcontractor. The parties expressly intend for all Subcontractors to be third party 
beneficiaries of this provision and all Subcontractors can enforce this provision in any 
appropriate proceedings.  
 
 
GC-9.04  SUBSTANTIAL COMPLETION AND FINAL PAYMENT 
 

(a) Verification of Final Quantities 
 

(1) When the Contractor has completed the Work, and it has been 
accepted as substantially complete, the Engineer will proceed: 
 

(A) To make any necessary final surveys; 
 

(B) To complete any necessary computation of quantities; and 
 

(C) To submit to the Contractor, within 30 days after final 
completion and acceptance of the Work by the Engineer for 
maintenance, for its consideration, a tabulation of the 
proposed final quantities. This tabulation shall be 
accompanied by a statement setting forth: (a) the additional 
work performed under change orders and/or supplemental 
agreements; (b) the authorized extension of time; (c) the 
number of days that have been charged against the Contractor 
as having been used to complete the Contract, and (d) any 
deductions, charges or liquidated damages that have been 
made or imposed. 

 
(2) The Contractor shall then have a period of 10 calendar days, dating 

from the date upon which it received the aforementioned tabulation from the County, in 
which: 
 

(A) To decide whether or not it will accept final payment upon 
such a basis; and 
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(B) To notify the County, in writing, of its decision. The 
Contractor may request an additional period up to 10 
calendar days in which to notify the County of its decision. 
In the event the Contractor notifies the County that he 
protests final payment on such a basis, that notification 
shall outline the reason(s) for said protest. 

 
(3) Upon receipt of a notification of acceptance as provided for in 

paragraph (a)(2) above, the County shall prepare the final estimate and final payment 
forms and submit them to the Contractor. These forms shall show all data noted in 
paragraph (a)(1) above, together with deductions for all prior payments. The Contractor 
shall execute these forms and return them to the County within 30 calendar days from the 
date they are received for execution and payment. If such signed forms are not received 
by the County within the specified time, the County will prepare duplicate forms for 
execution and payment. Such action by the County shall be deemed to constitute 
acceptance and final payment. 
 

(4) In the event the Contractor does not accept the data submitted to 
him as described in paragraph (a)(1) above and/or has outstanding a claim filed in 
accordance with GC-5.13, the Engineer and the Contractor shall confer at mutually 
convenient times and endeavor to reconcile all points of disagreement expeditiously. If 
such reconciliation is accomplished, the County will promptly proceed with acceptance 
and final payment on the reconciled basis and in accordance with the provisions of 
paragraph (a)(3) above. If reconciliation is not accomplished within 30 days, the decision 
of the Engineer is deemed to be the final action. The Engineer shall promptly furnish a 
copy of the final decision to the Contractor by certified mail, return receipt requested. 
This decision may be appealed by the Contractor as set forth in GC-5.13. 
 

(5) All prior partial estimates and payments shall be subject to 
correction at the time of acceptance and final payment and if the Contractor has been 
previously overpaid, the amount of such overpayment shall be set forth in the Final 
Payment forms and the Contractor hereby agrees that it will reimburse the County for 
such overpayment within 30 days of receipt of such advice. 
 

(6) Payment for the full apparent value of the Contract shall become 
due and payable to the Contractor within ninety (90) days after determination of final 
quantities under this section.  As a condition precedent to final payment, the Contractor 
shall be required to execute a general release of all claims against the County arising out 
of, or in any way connected with, this Contract. 
 

(b) Substantial Completion   
 

(1) Substantial completion is the stage in the progress of the Work 
when the Work or designated portion thereof is sufficiently complete in accordance with 
the Contract Documents so the County can occupy or utilize the Work for its intended 
use. 
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(2) When the Contractor considers that the Work, or a portion thereof 

which the County agrees to accept separately, is substantially complete, the Engineer 
shall prepare and submit to the Contractor a comprehensive list of items to be completed 
or corrected.  The Contractor shall proceed promptly to complete and correct items on the 
list.  Failure to include an item on such list does not alter the responsibility of the 
Contractor to complete all Work in accordance with the Contract Documents.  Upon 
receipt of the Contractor’s list, the Engineer will make an inspection to determine 
whether the Work or designated portion thereof is substantially complete.  If the 
Engineer’s inspection discloses any item, whether or not included on the Contractor’s list, 
which is not in accordance with the requirements of the Contract Documents, the 
Contractor shall, before issuance of the Certificate of Substantial Completion, complete 
or correct such item upon notification by the Engineer.  The Contractor shall then submit 
a request for another inspection by the Engineer to determine Substantial Completion.  
When the Work or designated portion thereof is substantially complete, the Engineer will 
prepare a Certificate of Substantial Completion which shall establish the date of 
Substantial Completion, shall establish responsibilities of the County and Contractor for 
security, maintenance, heat, utilities, damage to the Work and insurance, and shall fix the 
time within which the Contractor shall finish all items on the list accompanying the 
Certificate.   
 

(3) Upon issuance of the Certificate of Substantial Completion, the 
Engineer shall determine a reasonable sum of money for completion of the items on the 
list accompanying the Certificate.  The County, upon application by the Contractor for a 
substantial completion payment for the apparent estimated final value of the Contract, 
deducting the total of all amounts previously paid to the Contractor as current estimates 
and sums deemed chargeable against the Contractor properly deductible, including 
liquidated damages and the amount determined by the Engineer as a reasonable cost of 
completing the items on the list accompanying the Certificate of Substantial Completion, 
and as a retainage a sum not less than 5% of the total value of the Contract. 
 

(4) Partial Acceptance for Maintenance.  If at any time during the 
performance of the Work the Contractor substantially completes a unit or portion of the 
Work, it may request the Engineer to make final inspection of that unit. If the Engineer 
finds upon inspection that the unit has been satisfactorily completed in compliance with 
the Contract, it may accept that unit as being completed and the Contractor may be 
relieved of further maintenance responsibility for that unit. Generally, partial acceptance 
for maintenance will only be considered when the County feels that such action is in the 
public interest. Such partial acceptance for maintenance shall in no way void or alter any 
of the terms of the Contract. 
 

(c) Final Completion, Final Acceptance and Final Payment 
 

(1) Upon receipt of written notice that the Work is ready for final 
inspection and acceptance and upon receipt of a final Application for Payment, the 
Engineer will promptly make such inspection and, when the Engineer finds the Work 
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acceptable under the Contract Documents and the Contract fully performed, the Engineer 
will promptly issue a Certificate of Final Completion stating that to the best of the 
Engineer’s knowledge, information and belief, the Work has been completed in 
accordance with terms and conditions of the Contract Documents.  After the Certificate 
of Final Completion has been issued by the Engineer, the County will assume 
responsibility for maintenance of the Work except as expressly provided elsewhere in the 
Contract Documents.  The Contractor shall then submit a final payment requisition to the 
Engineer, along with the items set forth in subparagraph (c)(2). 
 

(2) Neither final payment nor any remaining retained percentage shall 
become due until the Contractor submits to the Engineer (1) an affidavit that payrolls, 
bills for materials and equipment, and other indebtedness connected with the Work have 
been paid or otherwise satisfied, (2) a certificate evidencing that insurance required by 
the Contract Documents to remain in force after final payment is currently in effect and 
will not be canceled or allowed to expire until at least 30 days’ prior written notice has 
been given to the County, (3) a written statement that the Contractor knows of no 
substantial reason that the insurance will not be renewable to cover the period required by 
the Contract Documents, (4) consent of Surety, if any, to final payment and (5), if 
required by the County, other data establishing payment or satisfaction of obligations, 
such as receipts, releases and waivers of liens, claims, security interests or encumbrances 
arising out of the Contract, to the extent and in such form as may be designated by the 
County. 
 

(3) If, after Substantial Completion of the Work, final completion 
thereof is materially delayed through no fault of the Contractor or by issuance of Change 
Orders affecting final completion, and the Engineer so confirms, the County shall, upon 
application by the Contractor and certification by the Engineer, and without terminating 
the Contract, make payment of the balance due for that portion of the Work fully 
completed and accepted.  If the remaining balance for Work not fully completed or 
corrected is less than retainage stipulated in the Contract Documents, and if bonds have 
been furnished, the written consent of Surety to payment of the balance due for that 
portion of the Work fully completed and accepted shall be submitted by the Contractor to 
the Engineer prior to certification of such payment.  Such payment shall be made under 
terms and conditions governing final payment, except that it shall not constitute a waiver 
of claims. 
 

(d) The making of final payment shall constitute a waiver of all claims by the 
County except those arising from: 

 
(1) any indemnity obligations of the Contractor; 
(2) faulty or defective Work appearing after Substantial Completion; 
(3) failure of the Work to comply with the requirements of the 

Contract Documents;  
(4) terms of any special guarantees required by the Contract 

Documents; or 
(5) failure of the Contractor to procure or maintain any insurance 
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required by the Contract Documents. 
 

(e) The acceptance of final payment shall constitute a waiver of all claims by 
the Contractor. 
 
 
GC-9.05  MEASUREMENTS OF QUANTITIES   
 

(a) Measurement Of Quantities By The Engineer - With the exception of 
those items of work to be paid by lump sum, after the Work is completed and before final 
payment is made therefore, the Engineer will make final measurements to determine the 
quantities of various items of work performed as the basis for final settlement for all 
items of work.  In the case of unit price items, the Contractor will be paid for the actual 
amount of work performed and for the actual amount of materials in place, in accordance 
with the Specifications as shown by the Engineer's final measurements.  All work 
completed under the Contract will be measured by the Engineer according to the 
standards of weights and measures recognized by the National Bureau of Standards. 
 

(b) Longitudinal/Transverse Measurements - All longitudinal 
measurements for area will be made along the actual surface and not horizontally, and no 
deductions will be made for individual fixtures in the pavement having an area of nine (9) 
square feet or less.  For all transverse measurements for area of base course and 
pavements, the dimensions to be used in calculating the pay area will be the neat 
dimensions shown on the as-built Plans or ordered in writing by the Engineer. 
 

(c) Structures - Structures will be measured according to neat lines shown on 
the Plans or as ordered in writing, unless otherwise provided for elsewhere in the 
Contract Documents. 
 

(d) Measurements by Volume - Volumes of excavation, tamped fill, and 
borrow pits will be calculated from the cross section and the use of average end area 
formulae.  Volumes of other work such as masonry, removal of masonry, etc. will be 
calculated by using arithmetic formulae. Where the volume is bounded by varying 
dimensions and there is no simple volumetric formulae applicable, frequent cross sections 
will be taken and the volume computed from average end area formulae. 
 

(e) Cement - Cement will be measured by weight in hundredweight (cwt) 
units. 
 

(f) Measurements By The Linear Foot - All items which are measured by 
the linear foot, such as pipe culverts, traffic barriers, underdrains, etc., will be measured 
parallel to the base or foundation upon which such structures are placed, unless otherwise 
shown on the Plans. 
 

(g) Measurements By Gage - The term “gage” when used in connection with 
the measurement of uncoated steel sheet and light plates shall mean the U. S. Standard 
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Gage, except that when reference is made to the measurements of galvanized or 
aluminum sheets used in the manufacture of corrugated metal pipe, metal plate pipe 
culverts and arches, and metal cribbing, the term gage shall mean that specified in 
AASHTO M 36, M 167, M 196, or M 197.  When the term gage refers to the 
measurement of wire, it shall mean the wire gage specified in AASHTO M 32. 
 

(h) Measurements By The Ton - The term “ton” shall mean the short ton 
consisting of 2,000 pounds avoirdupois. All materials that are specified for measurement 
by the ton shall be weighed on accurate, approved scales meeting the requirements of 
National Bureau of standards Handbook 44.  A digital recorder and printout shall be 
required on all truck scales.  The digital recorder shall produce a printed record of the 
gross, tare, net weights, the time, date, truck identification and project number.  
Provisions shall be made so that the scales may not be manually manipulated during the 
printing process.  The system shall be interlocked so as to allow printing only when the 
scale has come to rest.  Except for computer operated scales, all weights shall be certified 
by a bonded weighperson supplied by the Contractor, producer, or supplier.  The security 
bond shall be one hundred thousand dollars ($100,000).  If material is shipped by rail, the 
car weight may be accepted but the payment will be limited to the actual weight of 
material. Car weights will not be acceptable for material to be passed through mixing 
plants. 

(i) Measurements By The Cubic Yard - All materials for which 
measurements are obtained by the cubic yard, loose measurement or measured in the 
vehicle shall be hauled in approved vehicles and measured therein at the point of 
delivery.  No allowance will be made for the settlement of material in transit.  Approved 
vehicles for this purpose shall be of any size or type acceptable to the Engineer, provided 
that the body is of such shape that the actual contents may be readily and accurately 
determined. Unless all approved vehicles are of uniform capacity, each approved vehicle 
must bear a plainly legible identification mark indicating the specific approved capacity.  
All vehicles shall be loaded to at least their water level capacity, and all loads shall be 
leveled when the vehicles arrive at the point of delivery. 
 
 When requested by the Contractor and approved by the Engineer in writing, 
material specified to be measured by the cubic yard may be weighed, and such weights 
will be converted to cubic yards for payment purposes.  Factors for conversion from 
weight measurement to volume measurement will be determined by the laboratory and 
shall be agreed to by the Contractor before such method of measurement of pay quantities 
will be approved by the Engineer. 
 

(j) Bituminous Material - Bituminous material will be measured by volume 
in the railroad tank car, tank truck, distributor tank or drums in which it is delivered.  
Each railroad tank, tank truck, drum or distributor tank of bituminous material delivered 
for the Project will be measured.  The measurements will be taken when the bituminous 
material is of a uniform temperature and free from air bubbles, and the temperature of the 
material will be recorded. The volumetric measurement of the bituminous material for 
these Specifications will be based upon temperature of 60 F.  Reference is made to 
ASTM D 1250, Petroleum Measurement Tables, and ASTM D 633, Volume correction 
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Table for Tars.  Only the quantity of bituminous material actually placed in the Work and 
accepted will be considered in determining the amount due the Contractor. 
 

(k) Timber - Timber will be measured by the thousand feet board measure 
(MBM) actually incorporated in the structure.  Measurement will be based on nominal 
widths and thicknesses and the extreme length of each piece. 
 

(l) Lump Sum - The term “lump sum” when used as an item of payment will 
mean complete payment for the unit of work described.  When a complete element, 
structure or structural unit (in effect, lump sum work) is specified as the unit 
measurement, the unit will be construed to include all necessary fittings and accessories. 
 

(m) Equipment Rental - Rental of equipment will be measured by time in 
hours of actual working time, moving in and moving out costs, if any, and necessary 
traveling time of the equipment within the limits of the project except when special 
conditions make some other method of measurement desirable. 
 

(n) Sanitary Sewer And Water Mains And Accessories - Measurement of 
sanitary sewer and water mains and their accessories shall be as noted elsewhere in the 
Contract Documents. 
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 304.02  Materials 
 304.03  Construction 
 304.04  Measurement and Payment  

305  Miscellaneous Structures 
 305.01  Description  
 305.02  Materials 
 305.03  Construction  
 305.04  Measurement and Payment  

306  Underdrains, Subgrade Drains and Spring Control 
 306.01  Description  
 306.02  Materials 
 306.03  Construction  
 306.04  Measurement and Payment  

307  Prefabricated Edge Drains 
 307.01  Description  
 307.02  Materials 
 307.03  Construction  
 307.04  Measurement and Payment  

308  Erosion and Sediment Control 
309  Concrete Ditches 

 309.01  Description  
 309.02  Materials 
 309.03  Construction 
 309.04  Measurement and Payment 

310  Concrete Slope and Channel Protection 
 310.01  Description  
 310.02  Materials 
 310.03  Construction 
 310.04  Measurement and Payment  

311  Riprap Ditches 
 311.01  Description  
 311.02  Materials 
 311.03  Construction 
 311.04  Measurement and Payment  

312  Riprap Slope and Channel Protection 
 312.01  Description  
 312.02  Materials 
 312.03  Construction 
 312.04  Measurement and Payment  

313  Gabions 
 313.01  Description  



HOWARD COUNTY 
DESIGN MANUAL VOLUME IV 

STANDARD SPECIFICATIONS AND DETAILS FOR CONSTRUCTION 
 

TABLE OF CONTENTS 
 

Italic gray text represents sections that have no modifications to the published SHA text Reader should 
directly refer to SHA. 

 
Design Manual Volume IV May 30, 2017 

Standard Specifications Table of Contents Page 4 of 26 

 313.02  Materials 
 313.03  Construction 
 313.04  Measurement and Payment  

314  Flowable Backfill 
 314.01  Description  
 314.02  Materials 
 314.03  Construction  
 314.04  Measurement and Payment  

315  Infiltration Trenches 
 315.01  Description 
 315.02  Materials 
 315.03  Construction  
 315.04  Measurement and Payment  

316  Environmental Protection and Restoration 
 316.01  Description   
 316.02  Environmental Requirements 
 316.03  Prevention of Water Pollution 
 316.04  Dust Control  
 316.05  Restoration 
 316.06  Method of Measurement   
 316.07  Basis of Payment   

317  Stormwater Management (SWM) Filtration Facilities 
 317.01  Description   
 317.02  Materials 
 317.03  Construction 
 317.04  Measurement and Payment   
 
 
Category 400 – Structures 
 

401 Maintaining Existing Bridge Deck during Life of Contract 
402 Structure Excavation (Class 3 and Class 4) 
 402.01 Description 
 402.02 Materials 
 402.03 Construction 
 402.04 Measurement and Payment 
403-404 RESERVED 
405 Removal of Existing Structures 
 405.01 Description 
 405.02 Materials 
 405.03 Construction 
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 405.04 Measurement and Payment 
406 Drilled Holes in Existing Masonry 
407-409 RESERVED 
410 Piling 
411 Pile Load Test 
412 Drilled Shafts (Caissons) 
413-417 RESERVED 
418 Protective Jackets for Piles 
419 Subfoundation Investigation 
420 Portland Cement Concrete Structures 
 420.01 Description 
 420.02 Materials 
 420.03 Construction 
 420.04 Measurement and Payment 
421 Reinforcement Steel 
 421.01 Description 
 421.02 Materials 
 421.03 Construction 
 421.04 Measurement and Payment 
422 Damp-proofing and Membrane Waterproofing 
423 Pneumatically Applied Mortar 
424 RESERVED 
425 Lightweight Superstructure Concrete 
426 Latex Modified Concrete Overlay for Bridge Decks 
427-429 RESERVED 
430 Metal Structures 
 430.01 Description 
 430.02 Materials 
 430.03 Construction 
 430.04 Measurement and Payment 
431 Steel Stud Sheer Developers 
432 Bearings 
433 Bridge Mounted Sign Supports 
434 RESERVED 
435 Cleaning and Painting Structural Steel 
 435.01 Description 
 435.02 Materials 
 435.03 Construction 
 435.04 Measurement and Payment 
436-439 RESERVED 
440 Prestressed Concrete Beams and Slab Panels 
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 440.01 Description 
 440.02 Materials 
 440.03 Construction 
 440.04 Measurement and Payment 
441-449 RESERVED 
450 Retaining Walls 
451-454 RESERVED 
455 Noise Barriers 
 455.01 Description 
 455.02 Materials 
 455.03 Construction 
 455.04 Measurement and Payment 
456-459 RESERVED 
460 Expansion Joints in Structures 
461 Metal Railing 
462 Timber Structures 
463 Brick Masonry 
464 Epoxy Protective Coatings for Concrete 
465 Fusion Bonded Powder Coatings for Metal 
466-468 RESERVED 
469 Porous Backfill 
470-494 RESERVED 
495 Application of Bridge/Structure Numbers 
496-498 RESERVED 
499 Working Drawings 
 499.01 Description 
 499.02 Materials 
 499.03 Construction 
 499.04 Measurement and Payment 

 
 
Category 500 — Paving 
 

501  Aggregate Base Courses 
 501.01  Description   
 501.02  Materials 
 501.03  Construction  
 501.04  Measurement and Payment  

502  Cement Modified Soils (CMS) 
 502.01  Description   
 502.02  Materials 
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 502.03  Construction 
 502.04  Measurement and Payment   

503  Chip Seal Surface Treatment 
 503.01  Description  
 503.02  Materials 
 503.03  Construction 
 503.04  Measurement and Payment  

504  Asphalt Pavement 
 504.01  Description   
 504.02  Materials 
 504.03  Construction 
 504.04  Measurement and Payment  

505  Asphalt Patches 
 505.01  Description  
 505.02  Materials 
 505.03  Construction   
 505.04  Measurement and Payment   

506  Gap-Graded Stone Matrix Asphalt 
 506.01  Description  
 506.02  Materials 
 506.03  Construction 
 506.04  Measurement and Payment   

507  This Section Intentionally Left Blank 
508  Milling Asphalt Pavement 

 508.01  Description  
 508.02  Materials 
 508.03  Construction  
 508.04  Measurement and Payment 

509  Grinding Asphalt Pavement 
 509.01  Description  
 509.02  Materials 
 509.03  Construction  
 509.04  Measurement and Payment  

510  Filling Cracks in Asphalt Pavements 
 510.01  Description  
 510.02  Materials 
 510.03  Construction  
 510.04  Measurement and Payment  

511 Thru 521  Reserved 
522  Portland Cement Concrete Pavement Repairs 

 522.01  Description  
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 522.02  Materials 
 522.03  Construction  
 522.04  Measurement and Payment  

523  Joint Sealing of Portland Cement Concrete Pavements 
 523.01  Description 
 523.02  Materials 
 523.03  Construction  
 523.04  Measurement and Payment  

524 Thru 548  Reserved 
549  Pavement Markings 

 549.01  Description  
 549.02  Materials   
 549.03  Construction 
 549.04  Measurement and Payment  

550  Pavement Marking Paint 
 550.01  Description  
 550.02  Materials   
 550.03  Construction 
 550.04  Measurement and Payment   

551  Reserved 
552  Epoxy Pavement Marking 

 552.01  Description   
 552.02  Materials 
 552.03  Construction 
 552.04  Measurement and Payment   

553  Lead Free Reflective Thermoplastic Pavement Markings 
 553.01  Description  
 553.02  Materials 
 553.03  Construction 
 553.04  Measurement and Payment   

554-555  Reserved 
556  Preformed Thermoplastic Pavement Markings 

 556.01  Description   
 556.02  Materials  
 556.03  Construction 
 556.04  Measurement and Payment   

557  Snowplowable Raised Pavement Markers 
 557.01  Description  
 557.02  Materials 
 557.03  Construction 
 557.04  Measurement and Payment   
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558  Recessed Pavement Markers 
 558.01  Description   
 558.02  Materials 
 558.03  Construction 
 558.04  Measurement and Payment   

559  Permanent Preformed Patterned Reflective Pavement Markings 
 559.01  Description   
 559.02  Materials 
 559.03  Construction 
 559.04  Measurement and Payment   

560 Thru 564  Reserved 
565  Removal of Existing Pavement Markings 

 565.01  Description   
 565.02  Materials   
 565.03  Construction   
 565.04  Measurement and Payment   
 
 
Category 600 - Shoulders 
 

601  Earth Shoulders 
 601.01  Description  
 601.02  Materials  
 601.03  Construction  
 601.04  Measurement and Payment  

602  Curb, Combination Curb and Gutter, and Monolithic Median 
 602.01  Description  
 602.02  Materials 
 602.03  Construction  
 602.04 Measurement and Payment  

603  Sidewalks 
 603.01  Description   
 603.02  Materials 
 603.03  Construction  
 603.04  Measurement and Payment  

604  Concrete Traffic Barriers 
 604.01  Description  
 604.02  Materials 
 604.03  Construction  
 604.04  Measurement and Payment  

605  Metal Traffic Barriers 
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 605.01  Description  
 605.02  Materials   
 605.03  Construction  
 605.04  Measurement and Payment  

606  Permanent Traffic Barrier End Treatments 
 606.01  Description  
 606.02  Materials   
 606.03  Construction  
 606.04  Measurement and Payment  

607  Chain Link Fence 
 607.01  Description  
 607.02  Materials 
 607.03  Construction  
 607.04  Measurement and Payment  

608  Wheel Stops 
 608.01  Description  
 608.02  Materials 
 608.03  Construction  
 608.04  Measurement and Payment  

609  Shoulder Edge Drop off Grading Adjustment 
 609.01  Description   
 609.02  Materials   
 609.03  Construction   
 609.04  Measurement and Payment  

610  Shoulder Rumble Strips 
 610.01  Description  
 610.02  Materials  
 610.03  Construction  
 610.04  Measurement and Payment  

611  Detectable Warning Surfaces 
 611.01  Description  
 611.02  Materials 
 611.03  Construction  
 611.04  Measurement and Payment  
 
 
Category 700 - Landscaping 
 

700 Roadside Development 
 700.01 Description 
 700.02 Soil Preparation 
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 700.03 Lime 
 700.04 Fertilizer 
 700.05 Coordination 
 700.06 Mowing 
 700.07 Maintenance and Acceptance of Turf 
701 Topsoil and Subsoil 
 701.01 Description 
 701.02 Materials 
 701.03 Construction 
 701.04 Measurement and Payment 
702-703 Reserved 
704 Temporary Seeding and Temporary Wood Cellulose Mulching 
 704.01 Description 
 704.02 Materials 
 704.03 Construction 
 704.04 Measurement and Payment 
705 Turf Establishment 
 705.01 Description 
 705.02 Materials 
 705.03 Construction 
 705.04 Measurement and Payment 
706 Woody Shrub Seeding  [Deleted] 
707 Wildflower Seeding 
 707.01 Description 
 707.02 Materials 
 707.03 Construction 
 707.04 Measurement and Payment 
708 Sodding 
 708.01 Description 
 708.02 Materials 
 708.03 Construction 
 708.04 Measurement and Payment 
709 Soil Stabilization Matting 
 709.01 Description 
 709.02 Materials 
 709.03 Construction 
 709.04 Measurement and Payment 
710 Planting Trees, Shrubs, Vines, and Seedling Stock 
 710.01 Description 
 710.02 Materials 
 710.03 Construction 
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 710.04 Measurement and Payment 
711 Planting Annuals, Perennials, Fall Planted Bulbs, and 
 Ornamental Grasses 
712 Selective Tree Trimming 
713 Selective Tree Thinning 
714 Selective Tree Felling 
715 Planting and Replacement of Street Trees 

 715.01 Selection and Replacement 
 715.02 Species and Sizes 
 715.03 Planting Procedures 
 715.04 Maintenance 
 715.05 Plant Guarantee/Warranty 
 
 
Category 800 - Traffic 

 
801 Concrete Foundations 
802 Galvanized Steel Beam Sign Posts 
803 Overhead Sign Structures 
804 Grounding 
805 Electrical Conduit and Fittings 
806 Luminaires and Lamps 
807 Electrical Service Equipment 
 807.01 Description  
 807.02 Materials 
 807.03 Construction 
808 Lighting Structures 
809 Trenching and Backfilling 
810  Electrical Cable, Wire, and Connectors 
 810.01 Description 
 810.02 Materials 
 810.03 Construction 
 810.04 Measurement and Payment 
811 Electrical Handholes, Manholes, Pull, and Junction Boxes 
812  Square Perforated Tubular Steel Sign Supports 

 812.01 Description 
 812.02 Materials 
 812.03 Construction 
 812.04 Measurement and Payment 

813  Signs 
 813.01 Description 
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 813.02  Materials 
814  Signal Heads 
816  Traffic Control Device Cabinets and Equipment 

 816.01 Description 
 816.02  Materials 
 816.03 Construction 
 816.04 Measurement and Payment  

817  Push Button and Push Button Signs 
818 Signal Structures 
819 Steel Span Wire 
820 General Electrical Work and Testing 
821  Breakaway Base Support Systems 

 821.01  Description  
 821.02  Materials 
 821.03 Construction 
 821.04 Measurement and Payment 

822 Remove and Relocate Existing Signs and Sign Structures 
823  Remove and Relocate or Remove and Dispose of Roadway  
 Lighting Structures 

 823.01 Description 
 823.02 Materials 
 823.03 Construction 
 823.04 Measurement and Payment 

824 Modify Existing Sign Messages 
825 Cutting and Capping Mast Arms and Poles 
826  Coating New Galvanized Structures 

 826.01  Description 
 826.02  Materials 
 826.03  Construction 
 826.04  Measurement and Payment 

827  EMT Conduit with Firehouse Pre-Emption Button 
 827.01  Description 
 827.02  Materials 
 827.03  Construction 
 827.04  Measurement and Payment 

828  Galvanized Traffic Signal Pedestal Poles and Transformer Bases – 
 Areawide 

 828.01  Description 
 828.02  Materials 
 828.03  Construction 
 828.04  Measurement and Payment 
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829  Galvanized Traffic Signal Strain Poles — Areawide 
 829.01  Description 
 829.02  Materials 
 829.03  Construction 
 829.04  Measurement and Payment 

830  Mast Arms and Mast Arm Poles — Single, Twin and Triple — Areawide 
 830.01  Description  
 830.02  Materials 
 830.03  Construction 
 830.04  Measurement and Payment 

831  Painting Weathered Galvanized Structures 
 831.01  Description 
 831.02  Materials 
 831.03  Construction 
 831.04  Measurement and Payment  

832  Repainting Previously Painted Galvanized Structures 
 832.01  Description 
 832.02  Materials  
 832.03  Construction 
 832.04  Measurement and Payment 

833  Wood Poles - Class II 
 833.01  Description  
 833.02  Materials 
 833.03  Construction  
 833.04  Measurement and Payment  
 
 
Category 900- Materials 
 

900  General 
 900.01  General 
 900.02  Manufacturers 
 900.03  Recycled Material 

901  Aggregates 
 901.01  Aggregates Tables 
 901.02  Stone for Riprap, Channels, Ditches, Slopes, and Gabions 

902 Portland Cement Concrete and Related Products 
 902.01  Storage  
 902.02  Certification of Portland Cement and Blended Hydraulic Cement 
 902.03  Hydraulic Cement 
 902.04  Blended Hydraulic Cement 
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 902.05  Masonry Cement  
 902.06  Concrete Admixtures   
 902.07  Portland Cement Concrete Curing Materials  
 902.08  Form Release Compounds  
 902.09  Paraffin Wax. 
 902.10  Portland Cement Concrete 
 902.11  Mortar for Grout 
 902.12  Linseed Oil  
 902.13  Latex Modified Concrete 
 902.14  Rapid Hardening Cementitious Materials for Concrete  
   Pavement Repairs 
 902.15  Synthetic Fibers 
 902.16  Controlled Low Strength Material 

903 Masonry Products 
904  Performance Graded Asphalt Binders and Hot Mix Asphalt 

 904.01 Certification 
 904.02 Performance Graded Asphalt Binders 
 904.03 Emulsified Asphalts 
 904.04 Hot Mix Asphalt (HMX) 
 904.05 Gap Graded Hot Mix Asphalt (GGHMA) 

905  Pipe 
 905.01  Polyvinyl Chloride (PVC) Pipe 
 905.02  High Density Polyethylene (HDPE) Pipe 
 905.03  Non-Reinforced Concrete Pipe 
 905.04  Reinforced Concrete Pipe (RCP). 
 905.05  Corrugated Metal Pipe  
 905.06  Polyethylene Pre-Coated Corrugated Steel Pipe 
 905.07  Aluminized Corrugated Metal Pipe 
 905.08  Corrugated Aluminum Alloy Pipe  
 905.09  Structural Plate for Pipe, Pipe Arches and Arches 
 905.10  Ductile Iron Pipe and Fittings (Water Mains) 
 905.11  Ductile Iron Pipe and Fittings for Sanitary Sewers and force Mains  
 905.12  Steel Pipe for Casings and Sleeves  
 905.13  Steel Pipe and Fittings (Water Mains) 
 905.14  Copper Pipe and Fittings  

906 Gabions 
907 Piles and Piling 
908  Reinforcement Steel 

 908.00 Certification 
 908.01 Deformed Reinforcement 
 908.02 Plain Reinforcement 
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 908.03 Stainless Steel Bars 
 908.04 Sleeves for Dowel Bars in Pavement Expansion Joints 
 908.05 Welded Steel Wire Fabric 
 908.06 Welded Deformed Steel Wire Fabric 
 908.07 Fabricated Steel Bar Mats 
 908.08 Wire Fabric for Pneumatically Applied Mortar 
 908.09 Cold Drawn Steel Wire 
 908.10 Tie Devices for Concrete Pavement 
 908.11 Steel Strand 

909  Metals 
 909.00 Certification 
 909.01 Structural Steel 
 909.02 Steel for Miscellaneous Use 
 909.03 Welding Materials 
 909.04 Gray Iron Castings 
 909.05 Steel Stud Shear Developers 
 909.06 Bolts, Nuts and Washers for General 
 909.07 High Strength Bolts, Nuts and Washers 
 909.08 Anchor Bolts for Traffic signals, Highway Lighting, and Signs 
 909.09 Cast Washers 
 909.10 Hardware 
 909.11 Steel Forms 
910  Bearings 
 910.00 Certification 
 910.01 Bronze or Copper Alloy Bearing and Expansion Plates 
 910.02 Structural Bearing Pads 
911  Joints 
 911.01 Joint Sealer and Crack Filler 
 911.02 Preformed Joint Fillers 
 911.03 Preformed Joint Inserts 
 911.04 Preformed Polychloroprene Elastomeric Compression Joint Seals 
 911.05 Neoprene Strip Seals 
 911.06 Sealer for Loop Detector 
 911.07 Roofing Paper 
 911.08 Water Stops 
 911.09 Asphalt Sealer for Concrete Pipe 
 911.10 Closed Cell Neoprene Sponge Elastomer 
 911.11 Neoprene Drainage Troughs 
 911.12 Preformed Fabric Drainage Troughs 
 911.13 Shims for Noise Barrier Installation 
912  Coating Systems for Structural Steel 
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 912.01 General 
 912.02 Primer Coats and Sealers 
 912.03 Intermediate Coats 
 912.04 Finish Coats 
 912.05 Paint Systems 
913  Waterproofing 
 913.00 Certification 
 913.01 Asphaltic Materials for Dampproofing and Waterproofing 
 913.02 Primer for use with Asphalt for Dampproofing and Waterproofing 
 913.03 Fabric Saturated with Asphalt for use in Waterproofing 
 913.04 Dampproofing and Waterproofing Membrane 
 913.05 Sheet Metal for Flashing 
914  Chain Link Fence 
 914.00 Certification 
 914.01 Chain Link Fencing Fabric 
 914.02 Tie Wires, Line Post clips, Tension Wires, and Tension Wire Clips 
 914.03 Posts, Braces, Fittings, and Hardware 
 914.04 Gates 
 914.05 Barbed Wire 

 914.06  Tensile Wires 
915  Production Plants 
 915.01 General 
 915.02 Hot Mix Asphalt (HMA) Plants 
 915.03 Portland Cement Concrete Plants 
 915.04 Base Course Plants 
 915.05 Certified Precast Concrete Plants 
916  Soil and Soil-Aggregate Borrow 

 916.01  Borrow Excavation 
917  Miscellaneous Protective Coatings 
 917.01 Epoxy Protective Coatings for Concrete 
 917.02 Fusion Bonded Epoxy Powder Coatings for Steel 
 917.03 Fusion bonded Polyester Coating for Metal Traffic Barriers 
918 Traffic Barriers 
919 RESERVED 
920  Landscaping 

 920.01 Topsoil and Subsoil 
 920.02 Agricultural Limestone 
 920.03 Fertilizer 
 920.04 Seed, Seed Mixes, and Sod 
 920.05 Mulch 
 920.06 Soil Stabilization Matting 
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 920.07 Plant Materials 
 920.08 Miscellaneous Landscaping Items 
921  Miscellaneous 
 921.01 Water for Concrete Mixes 
 921.02 Moisture and Dust Control Agents 
 921.03 Lime 
 921.04 Epoxy Adhesives 
 921.05 Structural Timber and Lumber 
 921.06 Timber Preservatives 
 921.07 Conduits 
 921.08 Straw Bales 
 921.09 Geotextiles 
 921.10 Polyethylene (PE) Manholes 
 921.11 Preformed Fiberglass 
922  Prefabricated Edge Drains 
 922.01 Certification 

 922.02 Prefabricated Edge Drains 
 922.03 Fittings 
 922.04 Outlet Pipe 
923  This Section Intentionally Left Blank 
924 Reserved 
925 Detectable Warning Surfaces 
 925.01 General 
 925.02 Composition 
 925.03 Size 
 925.04 Configurations and Dimensions 
 925.05 Color 
 925.06 Physical Properties 
 925.07 Certification 
926-949 RESERVED 
950 Traffic Materials 

 950.01 Precast Concrete Traffic Barrier 
 950.02 Reserved 
 950.03 Reflectorization 
 950.04 Overhead Sign Structures 
 950.05 Backfill Material for Trenches for Buried Cable 
 950.06 Electrical Cable and Wire 
 950.07 Lighting Structures 
 950.08 Signs 
 950.09 Steel Span Wire 
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 950.10 Conduit 
 950.11 Electrical Conduit Detector Tape 
 950.12 Luminaires and Lamps 
 950.13 Control and Distribution Equipment 
 950.14 Electrical Cable and Wire Connectors 
 950.15 Traffic Signal Heads 
951  Pavement Marking Materials 
960  Pump Station Equipment 

 960.01  Flanged Ductile Iron Pipe 
 960.02  Resilient Seated Gate Valves 
 960.03  Pump Check Service Valves 
 960.04  Wastewater Pumps  
 960.05  Water Pumps 
 960.06  Flowmeters 
 960.07  Coatings  
 960.08  Instrumentation 
 960.09  Controls Hardware  

961  Valves, Hydrants & Appurtenances 
 961.01  4-Inch To 36-Inch Resilient Seated Gate Valves  
 961.02  Butterfly Valves 30 Inches Through 48 Inches 
 961.03  Air/Vacuum Valves and Air Release Valves 
 961.04  4-Inch and Larger Pressure Reducing Valves (PRV) for Water Service 
 961.05  Tapping Sleeves and Valves 
 961.06  Roadway Valve Boxes 
 961.07  Fire Hydrant 
 961.08  Water House Services and Appurtenances for 5/8-Inch  
   Through 2-Inch Pipe 
 961.09  Meter Vaults 
 961.10  Blow-off Hydrants 
 961.11  Pumps, Valves and Appurtenances for Low Pressure Sewer Systems 

962  Sanitary Sewer Manholes 
 962.01  Manholes 
 962.02  Manhole Brick and Mortar for Sewage Service  
 962.03  Manhole Frames and Covers  
 962.04  Manhole Steps 
 962.05  Manhole Grade Adjustment Rings and Risers  
 962.06  Manhole Interior Liner  

963  Jack and Bore, and Tunneling 
 963.01  Carrier Pipe 
 963.02  Casing Pipe  
 963.03  Casing End Seals 
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 963.04  Casing Spacer/Insulators 
 963.05  Grout 
 963.06  Tunnel Bulkheads 
 963.07  Tunnel Liner Plates 
 963.08  Tunnel Liner Plate Bolts and Nuts 

964  Sanitary Sewer Rehabilitation 
 964.01  Cured In-Place (CIP) Pipeline Slip Liner 
 964.02  Polyethylene Slip Liner 
 964.03  Sewer Point Repair 
 964.04  Manhole Rehabilitation 

965  Reclaimed Water Systems 
966  Shared Septic Systems 

 966.01  Grinder Pumps 
 966.02  Simplex Pump Control Panel 
 966.03  Grinder Pump Chamber 
 966.04  Gravity Stubs to House and Cleanouts 
 966.05  Piping and Valve Components 
 966.06  Collection System 
 966.08  Pumping Stations  
 966.09  Headworks Facility 

967 Corrosion Control Materials 
 967.01  Reference Standards 
 967.02  Submittals 
 967.03  External Coating System for Steel Pipe 
 967.04  External Coating System for Prestressed Concrete Pipe  
 967.05  Shop Applied Materials for Valves, Elbows, and Fittings  
 967.06  Field Applied Materials for Coating Repairs  
 967.07  Field Applied Materials for Coating Non-Welded Steel Pipe Joints  
 967.08  Field Applied Materials for Coating Welded Joints of Steel Pipe  
 967.09  Field Applied Materials for Coating Insulating Flanges 
 967.10  Prepackaged Magnesium Anodes 
 967.11  Magnesium Ribbon Anodes 
 967.12  Prepackaged Zinc Anodes 
 967.13  Zinc Ribbon Anodes 
 967.14  Test Stations 
 967.15  Test Station Concrete  
 967.16  Test Station Terminal Lugs 
 967.17  Current Measuring Shunt  
 967.18  Compression Connectors  
 967.19  Electrical Tape  
 967.20  Copper/Copper Sulfate Reference Electrodes  
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 967.21  Silver/Silver Chloride Reference Electrodes 
 967.23  Wire 
 967.24  Thermite Weld Equipment  
 967.25  Coating for Thermite Welds 
 967.26  Insulating Flanges 
 967.27  Insulating Couplings  
 967.28  Insulating Corporation Stops 
 967.29  Mastic.  
 967.30  Linked Rubber Seal 
 967.31  Insulated Casing Spacers  
 967.32  Separator Mesh for foreign Line Crossings  
 
 
Category 1000 — Utility Construction 
 

1000  General Requirements Water Main, Sanitary Sewer, and  
  Storm Drain Construction 

 1000.01  Description 
 1000.02  Materials 
 1000.03  Construction 
 1000.04  Measurement and Payment 

1001  Adjusting Existing Utility Appurtenances To Finished Grade 
 1001.01  Description 
 1001.02  Materials 
 1001.03  Construction Requirements 
 1001.04  Method of Measurement 
 1001.05  Basis of Payment 

1002  Water Mains 
 1002.01  Description 
 1002.02  Materials 
 1002.03  Construction Requirements 
 1002.04  Minimum Pipe Cover and Clearance 
 1002.05  Pipe Joints 
 1002.06  Connections 
 1002.07  Cross Connections 
 1002.08  Buttresses and Anchorages 
 1002.09  Method of Measurement 
 1002.10  Basis of Payment 

1003  Water Main and Sanitary Sewer force Main Valves and Appurtenances 
 1003.01  Description 
 1003.02  Materials 
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 1003.03  Construction Requirements 
 1003.04  Method of Measurement 
 1003.05  Basis of Payment 

1004  Water House Services and Appurtenances 
 1004.01  General  
 1004.02  Materials 
 1004.03  Construction Requirements 
 1004.04  Hydrostatic and Leakage Test 
 1004.05  Disinfection of Services 
 1004.06  Method of Measurement  
 1004.07  Basis of Payment 

1005  Fire Hydrants 
 1005.01  Description 
 1005.02  Materials 
 1005.03  Construction Requirements 
 1005.04  Adjusting Hydrants To Grade 
 1005.05  Method of Measurement  
 1005.06  Basis of Payment 

1006  Hydrostatic and Leakage Testing of Water Mains 
 1006.01  General 
 1006.02  Test Restrictions 
 1006.03  Procedure 

1007  Disinfection of Water Mains 
 1007.01  Approval 
 1007.02  Contractor's Responsibility 
 1007.03  Procedure 
 1007.04  Measurement and Payment 

1008  Bacteriological Testing of Water Mains 
 1008.01  General 
 1008.02  Procedure 
 1008.03  Repeat Disinfection and Testing  
 1008.04  Final Tie-In 
 1008.05  Measurement and Payment 

1009  Sanitary Sewer Mains and Sewer House Connections 
 1009.01  Description 
 1009.02  Materials 
 1009.03  Construction Requirements 
 1009.04  Method of Measurement 
 1009.05  Basis of Payment 

1010 — Sanitary Sewer Manholes 
 1010.01  Description  
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 1010.02  Materials 
 1010.03  Construction Requirements  
 1010.04  Method of Measurement 
 1010.05  Basis of Payment 

1011  Sanitary Sewer force Mains 
 1011.01  Description 
 1011.02  Materials Specifications 
 1011.03  Construction Requirements 
 1011.04  Testing 
 1011.05  Method of Measurement 
 1011.06  Basis of Payment 

1012  Jack and Bore, and Tunneling Installations 
 1012.01  Description 
 1012.02  Materials 
 1012.03  Construction 
 1012.04  Measurement and Payment 

1013  Sewer System Rehabilitation 
 1013.01  Description 
 1013.02  Materials 
 1013.03  General 
 1013.04  Sewer Line Light Cleaning 
 1013.05  Sewer Line Medium and Heavy Cleaning 
 1013.06  Television Inspection 
 1013.07  Cured In Place (CIP) or Sliplined Lining 
 1013.08  Heavy Cleaning of Manholes 
 1013.09  Re-Establish Sewer House Connection Lateral 
 1013.10  Repair and Coat for Manhole Interior 
 1013.11  Non-Excavation Point Repair for Sanitary Sewer 
 1013.12  Method of Measurement 
 1013.13  Basis of Payment Method 

1014  Corrosion Control 
 1014.01  Description 
 1014.02  Reference Standards 
 1014.03  Submittals 
 1014.04  External Coating System 
 1014.05  Protection of Coating Systems During Construction 
 1014.06  Transportation, Handling and Storage of Coated Pipe 
 1014.07  Thermite Welding 
 1014.08  Bonded Joints 
 1014.09  Prepackaged Zinc and Magnesium Anodes 
 1014.10  Zinc and Magnesium Ribbon Anodes 
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 1014.11  AC Ground Mats 
 1014.12  Test Stations 
 1014.13  Reference Electrodes 
 1014.14  Corrosion Rate Probes 
 1014.15  Insulating Flanges and Insulating Couplings 
 1014.16  Insulating Corporation Stop 
 1014.17  Coating of Insulating Flanges, Insulating Couplings, and  
   Insulating Corporation Stops  
 1014.18  Insulated Casing Spacers and Linked Rubber Seals 
 1014.19  Concrete Buttresses, Support Blocks, Anchor Blocks, and  
   Other Concrete Structures 
 1014.20  Penetration of Concrete Structures 
 1014.21  Clearance To Other Structures 
 1014.22  Post Installation Testing 
 1014.23  Defective Or Improperly Installed Components 
 1014.24  Method of Measurement 
 1014.25  Basis of Payment 

1015  Abandonment of Pipeline Structures and Appurtenances 
 1015.01  Description 
 1015.02  Materials 
 1015.03  Construction 
 1015.04  Method of Measurement and Basis of Payment 

1016  Directional Drilling 
 1016.01  Description 
 1016.02  Materials 
 1016.03  Construction Requirements 
 1016.04  Method of Measurement 
 1016.05  Basis of Payment  

1017  Low Pressure Sewer System 
 1017.01  Description 
 1017.02  Materials 
 1017.03  Construction Requirements 
 1017.04  Testing Requirements 
 1017.05  Method of Measurement 
 1017.06  Basis of Payment 

1018  Shared Septic System 
 1018.01  Description 
 1018.02  Materials 
 1018.03  Method of Measurement 
 1018.04  Basis of Payment 

1019  Reclaimed Water Systems 
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 1019.01  Description 
 1019.02  Definitions 
 1019.03  Materials 
 1019.04  Joints 
 1019.05  Valves 
 1019.06  Testing Requirements 
 1019.07  Blowoff Hydrants 
 1019.08  Method of Measurement and Basis of Payment  
 
 
Category 1100 — Subdivisions 
 
 1100.01  Description   
 1100.02  Construction Requirements 
 1100.03  Acceptance of Subdivision Roads, Water, Sewer, Storm Water 
   Management and Storm Drain Into County Ownership 
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CATEGORY 100 - PRELIMINARY 
 

SECTION 101 — CLEARING, GRUBBING AND EROSION and 
SEDIMENT CONTROL 

 

101.01 DESCRIPTION.  This section shall be in accordance with the latest edition of 
the SHA Standard Specifications for Construction and Materials except as noted.  
 

101.02 MATERIALS. Not applicable. 

101.03 CONSTRUCTION — EROSION AND SEDIMENT CONTROL.  
 

101.03.01 DESCRIPTION.  Install and maintain erosion and sediment control measures 
to disturbed areas throughout the life of the project to control erosion and to minimize 
sedimentation in rivers, streams, lakes, reservoirs, bays, and coastal waters. Implement 
Erosion and Sediment Control Plan and any modifications approved by Howard Soil 
Conservation District.  Identify staging and stockpile areas, and apply erosion and 
sediment controls measures as approved. Sediment and erosion control devices are to be 
provided to contain surface drainage from within the construction site, borrow, waste and 
storage areas where deemed necessary by the Engineer. 
 
Reference is made to the Maryland Standards and Specifications for Soil Erosion and 
Sediment Control in Developing Areas, adopted by the Howard Soil Conservation 
District (SCD) and the State of Maryland Department of Environment, Water Resources 
Administration (MDE). 
 
101.03.01.01 Erosion and Sediment Control Responsible Personnel.  Provide a 
Responsible Personnel to implement the Erosion and Sediment Control (ESC) Plan and to 
oversee the installation, maintenance and inspection of the ESC controls. 
 
101.03.01.02 Severe Weather Event.  A severe weather event occurs when rainfall 
exceeds 3 in. over a 24-hr period based upon rainfall data obtained from the nearest 
official National Weather Service (NWS) gauge station to the Site. 
 
General Notes. 
 

(a) Notification.  When Erosion and Sediment Control Approval is published, notify 
the Howard County Bureau of Engineering Construction Inspection Division 
(CID) prior to the following milestones: 

 
(1) Pre-construction meeting. 
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(2) Erosion and sediment control meeting (minimum 7 working days prior to 
commencing earth disturbing activities). 

 
(3) Installation of initial sediment control measures. 

 
(4) Installation of major sediment control basins/traps. 

 
(5) Removal or modification of any sediment control structures. 

 
(6) Removal of all sediment control devices. 

 
(7) Final acceptance by the County. 

 
(b) Ingress/Egress Controls.  Protect all points of construction ingress and egress to 

prevent the deposition of materials on public roads. Immediately remove all 
materials deposited on public roads.  The flushing of road surfaces is prohibited. 

 
Control all ingress and egress points through the use of a stabilized construction 
entrance.  

 
(c) Inspection.  Inspect all erosion and sediment control measures daily and after 

storm events.  Maintain continuously in an effective operating condition. 
 

(d) Stop Work Order.  Total compliance with the approved erosion and sediment 
control plan is expected at all times.  In cases where the Contractor is found to be 
in non-compliance, the County may take steps to impose partial or total Stop 
Work Order until the non-compliance satisfactorily corrected. 

 
The County may impose a total or partial SWO if the project may adversely 
impact the waters of the State. 

 
(e) Record Keeping.  Make the project's approval letter, approved erosion and 

sediment control plans, approved change requests, daily log books and test reports 
available on-site for inspection by duly authorized officials. 

 
(f) Erosion and Sediment Control Excavation.  Place silt removed from control 

devices in an approved waste site either on or off the project.  Material stored on-
site may be reused once it is dried and if it conforms to the requirements of 
suitable material. 

 
(g) Utility Work.  Follow these additional best management practices for sediment 

control for utility construction in areas outside of designed controls: 
 

(1) Call "Miss Utility" at 1-800-257-7777 48 hours prior to the start of work. 
 

(2) Place excavated material on the high side of the trench. 
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(3) Backfill, compact and stabilize trenches for utility installations at the end of 

each working day.  When this is not possible, follow (4). 
 

(4) Place temporary silt fences immediately downstream of any disturbed area 
intended to remain disturbed for more than one day. 

 
(h) Sensitive Areas.  No construction activities are allowed within specified sensitive 

areas of the project without prior notification of the Engineer. Designate a 
responsible party to monitor all work in these areas to assure that reasonable care 
is taken in or adjacent to these areas.  Areas considered sensitive are defined as: 
floodplains, wetlands (tidal, nontidal and associated buffers) critical areas, 
forested areas, archeological sites, historic sites, parkland, and open water. 

 
(i) Standard Stabilization Note.  Following initial soil disturbance or re-

disturbance, complete permanent or temporary stabilization within 3 calendar 
days as to the surface of all perimeter controls, dikes, swales, ditches, perimeter 
slopes, and all slopes greater than 3:1; and 7 days as to all other disturbed or 
graded areas on the project site. 

 
(j) Site Information (Not for Bidding Purposes). 

 
(1) Total area of site          acres 

 
(2) Area disturbed          acres 

 
(3) Area to be roofed or paved        acres 

 
(4) Total cut           cubic yards 

 
(5) Total fill           cubic yards 

 
(6) Off-site waste/borrow area location (if known)       

 
(k) Incremental Stabilization.  Refer to the current Maryland Standards and 

Specifications for Soil Erosion and Sediment Control for the incremental 
stabilization of cuts and fills. 

 
(l) Disturbed Areas.  Place excavated trench material for any storm drain pipe and 

underdrain pipe installation on the high side of the trench.  Backfill, compact, and 
stabilize trenches for any storm drain pipe and underdrain pipe installations at the 
end of each working day. 

 
Stabilize all other disturbed areas at the end of the working day.  Place silt fence 
downgrade of any areas that cannot be stabilized at the end of the work day such 
that all runoff from the disturbed area will be filtered. 
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(m) Removal of Controls.  Establish permanent stabilization for all contributory 

disturbed areas and obtain permission from Erosion and Sediment Control 
Inspector prior to the removal of sediment control measures. 

 
Immediately stabilize any areas disturbed by the removal of sediment control 
measures. 

 
(n) Notice of Enforcement.  Sediment and erosion control regulations will be strictly 

enforced. 
 
101.03.02 MATERIALS.  Materials shall be in accordance with Category 900 of these 
specifications. Materials shall be including but not limited to the following: 
 
 Riprap 
 4 to 7 in. Stone 
 Asphalt Mixes 
 Pipe 
 Gabion Wire 
 Steel Plate 
 Welding Material 
 Fence Fabric for Super Silt Fence 
 Compost  
 Soil Amendments 
 Fertilizer 
 Mulch 
 Soil Stabilization Matting 
 Seed 
 Geotextile, Woven and Non-Woven 
 Geotextile, Woven Slit Film 
 2 to 3 in. Stone 
 3/4 to 1-1/2 in. Stone  
 No. 57 Stone 
 
101.03.03 CONSTRUCTION. 
 
101.03.03.01 Permits. The Sediment Control Permit will be issued at the preconstruction 
conference or an on-site meeting arranged by the Engineer of Record and attended by a 
Sediment Control Inspector. 
 
101.03.03.02 Contractor Responsibilities.  Prior to beginning any earth disturbing 
activity, complete the following: 
 

(a) The Contractor shall obtain all necessary permits and approvals from the 
appropriate governmental agencies, including those located outside of Howard 
County, for any offsite work as applicable for waste or spoil areas and borrow 
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pits. Copies of all permits or approvals shall be provided to the Engineer prior to 
starting any work covered by the permits or approvals.  
 
In the event of conflict between these requirements and pollution control laws, 
rules or regulations of other Federal, state or local agencies, the more restrictive 
laws, rules or regulations shall apply. 
 
The Engineer shall have the right to inspect erosion control measures in off-site 
borrow pits and waste areas and to report violations of permit requirements to the 
County agencies.  
 

(b) The Contractor shall notify the Howard County Construction Inspection Division 
on at least 48 hours before commencing work on the project. The site, work 
materials, plans specifications and permits shall be available on-site at all times 
during working hours for inspection by the County representatives. 
 

(c) Clear only those areas that are so designated on the Plans. The Limit of 
Disturbance (LOD) will be strictly enforced. Where possible, maintain a 
vegetative buffer zone between the disturbed working area and any watercourse.  
 

(d)  Demarcate all wetlands, wetland buffers, floodplains, waters of the United States, 
tree protection areas, and the Limit of Disturbance (LOD) according to Section 
107. Ensure the demarcations are inspected and approved. 
 

(e)  Construct erosion and sediment control measures according to 101.04.03.04.  
Ensure that controls are inspected and approved. 
 

(f) Ensure that all runoff is directed from disturbed areas to the sediment control 
measures. 
 

(g) Do not remove any erosion or sediment control measure without approval from 
the CID.  Refer to GC-7.12 for unforeseen conditions. 
 

(h) Ensure that dewatering practices do not cause any visible change to stream clarity. 
 

101.03.03.03 Schedule.  If requested by the county, Within 14 days after the Notice of 
Award, submit an Erosion and Sediment Control Schedule to implement the ESC Plan.  
Ensure the schedule indicates the sequence of construction, implementation and 
maintenance of controls, temporary and permanent stabilization, and the various stages of 
earth disturbance.  Changes to the Plan must be approved prior to implementation. 
Include the following on the submitted plans: 

 
(a) Demarcation of all wetlands, wetland buffers, jurisdictional waters, floodplains, 

tree protection areas, and the LOD prior to any earth disturbing activity. 
 
(b) Clearing and grubbing of areas necessary for installation of perimeter controls 
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specified in the Contract Documents. 
 
(c) Construction of perimeter controls specified in the Contract Documents. 
 
(d) Remaining clearing and grubbing. 
 
(e) Roadway grading including off-site work. 
 
(f) If applicable, utility installation and whether storm drains will be used or blocked 

during construction. 
 
(g) Final grading, landscaping, and stabilization. 
 
(h) Removal of perimeter controls. 
 
Work is prohibited on-site and off-site until the Erosion and Sediment Control 
schedules and methods of operation have been accepted by the Administration. 

 
101.03.03.04 Standards and Specifications.  Construct and maintain the erosion and 
sediment control measures and devices in accordance with the latest Howard Soil 
Conservation District (HSCD) requirements, Maryland Department of the Environment 
(MDE) Erosion and Sediment Control and Stormwater Management regulations, 
“Maryland Standards and Specifications for Soil Erosion and Sediment Control”, 
“Maryland Stormwater Design Manual, Volumes I and II”, “SHA Field Guide for 
Erosion and Sediment Control”, and as specified in the Contract Documents. Keep a copy 
of the latest “Maryland Standards and Specifications for Soil Erosion and Sediment 
Control” on the site at all times. 

 
101.03.03.05 Erosion and Sediment Control Plan (ESC Plan) and Sequence of 
Construction.  Implement the Howard Soil Conservation District’s approved ESC Plan 
and Sequence of Construction. 

 
Minor modifications to the approved erosion and sediment control plans can be made 
through CID as field revisions. These modifications are limited to practices authorized by 
the HSCD for approval by CID inspector.  A request for a field revisions shall be 
provided in writing to the CID inspector and require his/her approval prior 
implementation.  
 
Major modifications (redline revisions) shall be drawn on the original plans for formal 
submittal to HSCD. The revised plans can only be constructed after they are approved by 
HSCD and provided to CID inspector. 

 
101.03.03.06 Responsible Personnel.  At least 10 days prior to beginning any work, 
assign and submit the name and credentials for approval a Responsible Personnel. Ensure 
that the Responsible Personnel is experienced in all aspects of construction and have 
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satisfactorily completed Erosion and Sediment Control Training Program either 
conducted by or authorized by the Maryland Department of the Environment (MDE) 
pursuant to the appropriate article published in the Annotated Code for the State of 
Maryland. The Responsible Personnel shall have the primary responsibility and sufficient 
authority for the implementation of the approved erosion and sediment control schedules 
and methods of operation, including both onsite and off-site activities. No work may 
proceed without the Responsible Personnel in place.  Any substitutes for the Responsible 
Personnel will be subject to approval.  The County reserves the right to require a 
reassignment of the Responsible Personnel duties to another individual for any reason. 

 
The Responsible Personnel’s duties include: 

 
(a) Attend the Pre-Construction Erosion and Sediment Control Field Meeting and 

periodic field Erosion and Sediment Control Meetings to evaluate the 
effectiveness of measures already installed, and to plan for the implementation of 
necessary controls proposed for succeeding areas of soil disturbance. 

 
(b) Inspection of the erosion and sediment controls on a daily basis to ensure that all 

controls are in place at all times and to develop a list of activities and schedules to 
ensure compliance with the Contract Documents. 

 
(c) Maintenance of a daily log of these inspections, including actions taken, and 

submit a written report at the end of the work day. 
 

(d) Accompanied by the Engineer, conducting after storm inspections both during 
and beyond normal working hours and submitting a written report. 

 
(e) Having the authority to mobilize crews to make immediate repairs to the controls 

during working and nonworking hours. 
 

(f) When requested, accompanying the Engineer during ESC Inspections and 
inspections made by the regulating agencies. 

 
(g) Coordination with the Engineer to ensure that all corrections are made 

immediately and that the project is in compliance with the approved plan at all 
times. 
 

101.03.03.07 Severe Weather Event.  Maintain, repair, or replace any damaged erosion 
and sediment control devices within 48 hours of a severe weather event occurrence. 
 
101.03.03.08 Preconstruction Meeting.  Present a general overview at the 
Preconstruction Meeting of how erosion and sediment control measures will be 
implemented on the project. 
 
101.03.03.09 Stockpile Areas.  Locate and size Stockpile Areas.  Obtain any necessary 
permits or modifications for non-specified stockpile areas. Protect excavated material 
from being eroded into any waters or onto any adjacent lands. Stockpile excavated 
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material on the high side of excavated areas 
 
101.03.03.10 Initial Controls.  Install all perimeter controls such as silt fence, earth 
dikes/swales, check dams, traps, and basins, prior to the grubbing operation. 
 
If it is determined that the clearing area has been disturbed and a potential for sediment 
runoff or erosion exists, install the controls at that time as directed. 
 
101.03.03.11 Erosion Control. Provide erosion control measures such as, earth dike or 
other diversion devices that will safely convey runoff through disturbed areas to prevent 
scour or gully erosion. When possible, runoff shall be diverted in a safe manner around 
disturbed areas using pipes with headwalls and protected outlets, or other approved 
methods. 
 
101.03.03.12 Maintenance and repairs.  Maintain erosion and sediment control devices 
at all times whether the project is active or inactive.  Maintain access to all erosion and 
sediment controls until the controls are removed.  All erosion and sediment control 
devices that are disturbed during the construction operations shall be fully repaired by the 
end of the day on which they are disturbed. All erosion and sediment control devices 
shall be maintained for the winter season and during other times when the project is 
closed down. 
 
Inspect controls immediately following storm events. Clean out as necessary and repair 
all damage as the first order of business after the storm event. 
 
101.03.03.13 Stabilization Requirements.  Following initial soil disturbance, complete 
permanent or temporary stabilization within: 

 
(a) Three calendar days for the surface of all perimeter dikes, swales, ditches, 

perimeter slopes, and all slopes steeper than 3 horizontal to 1 vertical (3:1); and  
 
(b) Seven calendar days as to all other disturbed or graded areas on the project site 

not under active grading. 
 

When the excavation or embankment reaches the bottom of the subgrade, those areas in 
which paving will be placed are exempt from the stabilization requirements.  Areas 
between temporary berms, except median areas, need not be stabilized during 
incremental stabilization. 

 
Sensitive areas may require less than three or seven day stabilization.  Maintain as 
necessary to ensure continued stabilization. 
 
Track slopes within two days of establishment according to 701.03. 
 
101.03.03.14 Waste Areas.  Off-site waste areas on State or Federal property require 
MDE approval. Off-site waste areas in the county must be approved and permitted by 
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Howard Soil Conservation District prior to receiving fill. Protect waste areas and 
stockpile areas with erosion and sediment control measures within the three or seven day 
stabilization requirement. 
 
101.03.03.15 Howard County DPW Inspections.  Work is subject to field inspections 
by CID Inspectors.  If noncompliance with erosion and sediment control provisions is 
determined, the Responsible Personnel will be immediately notified relative to corrective 
action.  This corrective action may require a shutdown of construction activities until the 
noncompliance is satisfactorily corrected. 
 
101.03.03.16 Stabilized Construction Entrance.  Construct stabilized construction 
entrances at the specified locations. 
 
Rehabilitate stabilized construction entrance consists of periodic top dressing with 
additional aggregate, replacement of pipe, or other repairs to the entrance and sediment 
trapping devices. 
 
Place wash racks as directed to prevent tracking of mud and sediment from disturbed 
areas. 

 
101.03.03.17 Side or Berm Ditches and Culverts.  Construct side ditches in fill areas 
and berm ditches in cuts, including lining. Protect these linings from sediment deposits.  
Place silt fence along the banks of existing streams as shown in the Contract Documents 
prior to placing any culverts.  To avoid sedimentation during construction, divert the 
streams; in accordance with Maryland Standards and Specifications for Soil ESC for 
stream diversion, around the location of the culvert until the proposed culvert and 
channel are stabilized. 
 
101.03.03.18 Erosion and Sediment Control Original Excavation.  Excavate, 
construct embankments, grade, and backfill for sediment traps, sediment basins, and 
other sediment controls in accordance with contract drawings and current Maryland 
Standards and Specifications for Soil ESC. 
 
Ensure that excavation and embankments meet the dimensions for each sediment control 
as specified.  Stockpile excavated material and use for backfill when the sediment 
controls are removed. 
 
Stockpiles. Protect excavated material from being eroded into any waters or onto any 
adjacent lands. Stockpile excavated material on the high side of excavated areas  
 
101.03.03.19 Erosion and Sediment Control Cleanout Excavation.  Remove 
accumulated sediment from sediment controls or other areas during routine 
maintenance of sediment controls, or as directed. 

 
Clean out sediment traps as necessary to ensure that at least 50 percent of the wet storage 
capacity is available at all times.  Ensure that riprap outlet sediment traps have at least 75 



101  CLEARING, GRUBBING AND EROSION 
  AND SEDIMENT CONTROL 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 10 

percent of the wet storage capacity available at all times.  Remove sediment from silt 
fence, super silt fence, stone outlet structures, and stone check dams, when it reaches 25 
percent of the height of the device. 

 
Place removed sediment in an approved waste site. Material stored on-site may be reused 
once it is dried and it meets embankment requirements. 

 
101.03.03.20 Pipe Slope Drain.  Pipe slope drains shall be provided to carry runoff from 
cuts and embankments. The pipe slope drains may be of flexible or rigid construction but 
shall be capable of being readily shortened or extended as the cut or fill advances. Pipe 
end sections with stabilized aprons shall be provided at the entrance to temporary slope 
drains. Where necessary, energy dissipaters shall be provided at the outlet. In all cases, 
temporary slope drains shall be outlet to either to a stabilized area or a sediment control 
measure. All connections shall be water tight. When slope drains are placed on grade, 
construct interceptor berms to direct flow into the flared end section. 

 
101.03.03.21 Super Silt Fence.  Construct as specified with the following exception: 

 
Run a 7 gage top tension wire continuously between posts. 

 
101.03.03.22 Filter Bag.  Determine the bag dimensions necessary to provide the required 
storage volume.  Determine pump and hose sizes. 

 
101.03.03.23 Stone Outlet Structure.  Stabilize the area immediately after removal of the 
structure. 

 
101.03.03.24 Temporary Gabion Outlet Structure.  As specified in Section 313.  Grade 
and stabilize the area beneath the structure, immediately upon removal. 

 
101.03.03.25 Portable Sediment Tank.  Determine the dimensions necessary to provide 
the required storage volume per Maryland Standards and Specification for Soil ESC. 

 
101.03.03.26 Dewatering.  Dewater only when conditions allow. Ensure that dewatering 
activities do not cause any visible change to stream clarity.  If a sediment plume is visible, 
immediately cease the dewatering activity.  Direct any pumping activity, including 
dewatering sediment traps and basins, through an approved dewatering device. 

 
101.03.03.27 Sediment Traps.  Excavate sediment traps to the specified length, width, 
and depth. 

 
At sites where filtration or infiltration devices are used for the control of storm water, 
prevent runoff from unstabilized areas from entering the infiltration devices. Ensure that 
bottom elevations of sediment control devices are at least 2 ft higher than the finish grade 
bottom elevation of the filtration or infiltration device.  When converting a sediment trap 
to a permanent stormwater facility, remove and dispose of all accumulated sediment prior 
to final grading of the device. 
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When grading and paving operations are complete and vegetation is established on 
the slopes and channels to the satisfaction of the Engineer, refill the sediment traps 
with suitable materials, and shape and treat them as specified. 

 
101.03.03.28 Stone for Sediment Control.  Place No. 57 stone, 3/4 to 1-1/2 in. stone, 2 to 
3 in. stone, 4 to 7 in. stone, and riprap for sediment control as specified. 

 
101.03.03.29 Water Resources Permits And Channel Construction.  Streams large 
enough to require the placement of a work area within the stream channel will require a 
Water Resources Administration permit. When utilizing a stream diversion flume within a 
large stream that requires a working area to be constructed in the stream, the initial 
diversion shall be constructed of non-erodible materials such as stone, sandbag, wood 
planking, or soil protected with stone or sandbags and shall be placed upstream prior to 
constructing the working area. All soil used in the stream crossing shall be protected from 
the forces of the water in the channel with non-erodible materials approved by the 
Engineer and MDE. After completing the crossing, remove all materials associated with 
the construction.  

 
101.03.03.30 Maintenance of Stream Flow.  Maintain the continuous flow of waterways 
during operations as specified or directed. 

 
(a) Implement the approved plan included in the Contract Documents. Any changes 

to the approved plan require approval from the appropriate regulatory authorities. 
 
(b) A different plan for maintenance of stream flow may be submitted, but approval 

from the Engineer and the appropriate approval authority will be required. 
 
(c) If the stream diversion system as shown is not capable of blocking the flow of 

water through the soil beneath the system, design and provide an effective 
means of diverting the water away from the designated areas. 

 
(d) Ensure that all excavation performed within the diverted stream is performed in 

a dewatered condition, which may require additional pumps, sheeting, shoring, 
cofferdams, etc. 

 
(e) If the proposed system does not perform satisfactorily or additional material and 

equipment is required to dewater the site and excavated areas, adjust the stream 
diversion system and obtain approvals. 

 
(f) Securely anchor the stream diversion system in place to prevent movement during 

high water events. Submit the proposed method of anchoring for approval.  Do not 
install anchors beyond the limits of disturbance or infringe on the channel area 
available for stream flow. 

 
(g) Upon completion of construction and after temporary drainage devices have 
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served their purpose, remove and dispose of the devices in an acceptable manner. 
 

101.03.03.31 Drainage. The Contractor shall shape the graded area in a manner as to 
permit the run-off of precipitation and shall construct earth berms along the top edges of 
embankments to intercept runoff water. Earth berms shall be compacted to the 
satisfaction of the Engineer. 
 
101.03.03.32 Cut Slopes. Cut slopes shall be dressed, prepared and seeded as the work 
progresses in accordance with Maryland Standards and Specification for Soil ESC 
incremental slope stabilization requirements with the following sequence: 
 

(a) Slopes with a vertical height of 15 feet or greater shall be seeded in fifteen foot 
increments of height. 

(b) Slopes with a vertical height of 15 feet or less may be seeded in one operation. 
 
The dressing, preparing and seeding of slopes shall be performed immediately following 
the completion of each increment of height stated and immediately following the 
suspension of grading operations   
 
101.03.03.33 Fill Slopes. Fill slopes shall be dressed, prepared and seeded as the 
embankment proceeds.  
 
101.03.03.34 Work Site. The Engineer will limit the area of excavation and embankment 
operations in progress commensurate with the Contractor's capability and progress in 
keeping the finish grading, mulching, seeding and other pollution control measures 
current in accordance with the accepted schedule. Should seasonal limitations make 
coordination unrealistic, erosion control measures shall be taken immediately. All 
construction shall be confined to the minimum area necessary to accommodate the 
Contractor, equipment and work force engaged in his work. 
 
101.03.03.35 Grading Unit. A grading unit is defined as The maximum contiguous area 
of disturbed earth on a site allowed to be graded at a given time and it is limited to 20 
acres or less. The contractor shall be prepared to dress and seed behind each grading unit 
as defined above.  
 
101.03.03.36 Contractor Compliance. In the event that erosion and pollution control 
measures are required due to the Contractor's negligence, carelessness or failure to install 
permanent control as part of the scheduled work, the Engineer may order the work to be 
performed by the Contractor at his own expense. 

Erosion and pollution control work required which is not attributed to the contractor's 
negligence, carelessness or failure to install permanent controls shall be performed as 
ordered by the Engineer. Where the work to be performed is not attributed to the 
Contractor's negligence, carelessness or failure to install permanent controls and falls 
within the Specifications for a work item that has a Contract price, the units of work shall 
be paid for at the proper Contract price. 
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101.03.03.37 Work Suspension. The Contractor shall comply with the requirements 
specified herein and as shown on the Plans. Any violation of these requirements may 
result in the issuance of a written Notice of Suspension of the Work. The suspension of 
work will not be lifted until the Contractor has completely corrected the violation. Time 
extensions requested as a result of delays occasioned by such suspensions will not be 
considered.  
 
101.03.03.38 Revisions. Should conditions arise in the field that render the Erosion and 
Sediment Control Plans inadequate or inappropriate for work included in the Contract, 
the Contractor shall immediately notify the Engineer and the Howard Soil Conservation 
District. Where necessary, additional plans or modifications will be furnished by the 
County and will become a condition of the Sediment Control Permit.  
 
101.03.03.39 Removal of  Controls.  Do not remove  erosion and sediment control 
measures until all previously disturbed areas are vegetated with at least a 3 in. growth of 
grass, and the removal has been approved by Erosion and Sediment Inspector.  Backfill, 
grade, and stabilize. 
 
101.03.03.40 Vegetation.  The Engineer will designate and mark trees, shrubbery, and 
plants that are to remain in place. Protect them from any damage, as specified in GC-7.11. 
Cut and properly trim the branches of trees overhanging the roadway to maintain a vertical 
clearance of 16 ft. Employ a tree expert licensed by the State of Maryland to supervise all 
trimming operations. Perform all trimming and repair of cuts and scars as specified in 
Section 712. 
 
101.03.03.41 Fences.  
This section intentionally left blank. 
 
101.03.03.42 Mailboxes. 
This section intentionally left blank. 
 
101.03.03.43 Grubbing. 
This section intentionally left blank. 
 
101.03.03.44 Stream and Channel Changes. 
This section intentionally left blank. 
 
101.03.03.45 Disposal.   
 

(a) Burning.   No burning shall be allowed. 
 

(b) Disposal Locations.  Materials, debris and perishable materials shall be removed 
from the right-of-way and disposed of by the Contractor. The Contractor shall 
make all necessary arrangements to obtain suitable disposal locations and shall 
furnish the Engineer with a copy of resulting agreements. 
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Delete the paragraph, “(c) Wood Disposal”. 

 
 

101.04 MEASUREMENT AND PAYMENT.  
 

Clearing and Grubbing will not be measured but will be paid for at the Contract lump 
sum price. The payment will be full compensation for the removal and disposal of fences, 
removal and resetting of mailboxes, selective tree trimming and scar repair, repair or 
replacement of damaged trees, restoration measures for damaged or destroyed protected 
resources, repair to other damaged properties, removal and disposal of existing buildings 
when not covered as a specific pay item in the Contract Documents, and for all material, 
labor, equipment, tools, and incidentals necessary to complete the work. 
 
Erosion and Sediment Control payment will be full compensation for all material, 
labor, equipment, tools, and incidentals necessary to complete the work.  The 
maintenance, repair, resetting, and final removal of all erosion and sediment control 
devices will not be measured, but the cost will be incidental to the Contract price to 
construct the device unless otherwise specified in the Contract Documents. 
 
101.04.01 Excavation of sediment basins, sediment traps, temporary ditches and Cleaning 
as required will be measured as Class 2 Excavation, unless the work is to be classified 
under a separate item as otherwise provided.  
 
101.04.02 Pipe slope drains and temporary sediment pipe installed in connection with 
sediment basins will be measured by the linear foot. Payment includes all materials , 
placement, maintenance, adjustment and removal.  All material to be the property of the 
Contractor. 
 
101.04.03 Soil stabilization Matting will be measured on the basis of the number of 
square yards in place in accordance with Section 709.04. The price shall include the cost 
of all labor, equipment and materials necessary to satisfactorily complete the work as 
specified. 
 
101.04.04 Excavation of sediment basins, sediment traps, temporary ditches and cleaning 
as required will be paid for as Class 2 Excavation, unless the work is to be classified 
under a separate item as otherwise provided.  
 
101.04.05 All costs of temporary berm shall be incidental to the excavation items and 
will not be measured. Temporary slope drains will be paid for on a linear foot basis. The 
price shall include materials, placement, maintenance, adjustment and removal. All 
material to be the property of the Contractor. Should the work not be comparable to the 
project work under the applicable Contract items, the Contractor will be ordered to 
perform the work on a force account basis or by agreed unit prices.  
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101.04.06 Wherever rock excavation is available for place or spreading over the lower 
region of embankments in the immediate vicinity of stream crossings, the excavation 
placing and spreading of the work shall be included in the cost of Class I Excavation for 
utilizing all suitable materials from excavation in the construction of fills throughout the 
entire length of the project.  
 
Wherever rock excavation is available to rip rap ditches, channels and other drainage 
ways, the rip rap shall be constructed and paid for in accordance with the Plans and 
Section 901.  
 
101.04.07 In case of repeated failures on the part of the Contractor to control erosion, 
pollution and/or siltation, the Engineer reserves the right to employ outside assistance or 
to use his own forces to provide the necessary corrective measures. The incurred direct 
costs plus project engineering costs will be charged to the Contractor and appropriate 
deductions made from the Contractor's monthly progress payment.  
 
101.04.08 No payment will be made for work under this section as a result of the 
Contractor's failure to prosecute the work in a timely manner. 
 
 

SECTION 102 — REMOVAL AND DISPOSAL OF EXISTING 
BUILDINGS 

 

102.01 DESCRIPTION. Remove and dispose of existing buildings, including 
foundations, footings, or any part thereof, and backfill as specified. Locations of 
buildings included in the work will be designated in the Contract Documents by the 
circled numbers  1, 2, 3 etc. No removal or disposal shall take place until the contractor 
has obtained all appropriate permit(s). 
 

102.02 MATERIALS. Not applicable. 
 

102.03 CONSTRUCTION. Schedule the removal, razing, or occupation of buildings 
and appurtenances as one of the first items of work. Post and protect the buildings from 
vandalism and theft.  
 
Salvaged materials shall become the property of the Contractor. Selling of merchantable 
material and removal by the purchaser shall be done only during daylight working hours 
and accompanied by a Contractor's representative. 
 

102.04 MEASUREMENT AND PAYMENT. Removal and Disposal of Existing 
Buildings will not be measured but will be paid for at the Contract lump sum price. The 
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payment will be full compensation for all material, labor, equipment, tools, and 
incidentals necessary to complete the work. Buildings not designated for removal and 
disposal in the Contract Documents will not be measured but the cost will be incidental to 
Section 101. The Administration reserves the right to eliminate from this item any or all 
buildings or structures. For each building eliminated from this item, the item will be 
credited to the extent of the cost eliminated, which will be determined from a breakdown 
submitted by the Contractor showing the tabulation of individual unit costs used in 
arriving at the Contract price  for this item. Submit a breakdown of the Contract lump 
sum price for Removal and Disposal of Existing Buildings to the Engineer prior to 
beginning work. 
 
 

SECTION 103 — ENGINEERS OFFICE 
 

103.01 DESCRIPTION. Furnish, clean, and maintain in good condition an Engineers 
office at an approved location within the immediate vicinity of the project. The office 
shall be separate from any offices used by the Contractor, and it and all items therein 
shall be for the exclusive use of the Administration’s Engineers and Inspectors. Rented 
properties that conform to the type of office specified in the Contract Documents will 
be acceptable. 
 

103.02 MATERIALS. Not applicable. 
 

103.03 CONSTRUCTION. Set up, equip, and make the office ready for use at least 
five days prior to commencement of other work on the project. Leave the office and 
appurtenances in place until all field records are complete. Upon removal of the office, 
restore the location to a condition acceptable to the Engineer. 
 
Unless otherwise specified, the office and all furnished equipment and accessories shall 
become the property of the Contractor at the completion of the project. 
 
103.03.01 Mobile Housing Unit. Provide a mobile housing unit having floor space of at 
least 100 ft2 and window area of at least 10 ft2. Ensure it is entirely enclosed and 
waterproofed and has a door that locks.  Provide a table 36 x 48 x 40 in. high and one 
closet equipped with a lock. Furnish two keys for each lock. Provide satisfactory heating 
and cooling. Relocate the unit as directed. 
 
103.03.02 Handicap Accessibility. When handicap accessibility is necessary, comply 
with the Federal Register-Volume 56 No. 144-Americans with Disability Act (ADA) 
Accessibility Guidelines for Buildings and Facilities. 
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103.03.03 Mobile Office Trailers. Anchor in accordance with the manufacturer’s 
recommendations. Office trailers, as defined under the Industrial Building and Mobile 
Act of Maryland, shall be approved by the Maryland Department of Housing and 
Community Development and bear the Maryland Certification Insignia in the interior of 
the office. 
 
103.03.04 Quality Control Laboratory. Section 915. 
 
103.03.05 Construction Requirements for all Offices. 
 

(a) Entirely enclosed, waterproofed, and completely insulated to at least an R11 
rating. 

 
(b) Double thick floor with building paper placed in between the floor layers. 

 
(c) Finished inside and outside as approved. 

 
(d) A ceiling height of at least 7 ft, a pitched roof, and a ventilating louver in each 

gable. 
 

(e) A 4 x 1 ft sign with the message “ENGINEERS OFFICE – HOWARD COUNTY 
DEPARTMENT OF PUBLIC WORKS” attached to or mounted in front of the 
office. The sign shall have a black background and have white lettering at least 
3 in. high. 

 
(f) A 5 x 7 in. no smoking sign posted on the outside of each entrance to the office, 

plant laboratory, and mobile housing unit. 
 

(g) Interior and exterior doors equipped with different key locks. Interior doors 
keyed alike. Exterior doors keyed alike. An additional dead bolt lock for each 
exterior door. Four keys for each interior and exterior lock. 

 
(h) Windows capable of being opened and closed. Equip with latches, screens, and 

venetian blinds or shades. 
 

(i) Electrified in accordance with national and State electrical codes with 
satisfactory artificial lighting and lighting services. Ensure an illumination level 
of at least 75 ft-c. Provide a minimum of four 110-volt duplex electric 
convenience outlets, at least one on each wall. 

 
(j) Equipment capable of heating the office to at least 70 F and cooling to at least 78 

F. 
 

(k) A restroom facility in accordance with the State Department of Health and 
Mental Hygiene or other authorities having jurisdiction. Connect to water and 
sewage or a well and septic system. Provide a pressurized water system 
capable of maintaining at least 20 psi. Furnish a wash basin, water closet, soap 
holder, paper towel holder, and mirror. 

 
(l) Maintain the facilities in a clean and sanitary condition. Sweep the floor and 

remove the trash daily. Damp mop and wax the floor biweekly. Clean the 
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interior and exterior of all windows monthly. Perform all work on an as needed 
basis and when requested 

 

(m) Protect the Administration and Administration employees from any loss or 
damage to their property stored in the  Engineers Office. Provide protection in 
the amount of twenty  thousand dollars ($20 000), nondeductible, per each 
occurrence, for any loss or damage due to fire, theft, vandalism, storms, or 
floods. Complete the reimbursement,  replacement,  or  repair   within 30 days 
from the date the Engineer reports the loss. 

 
(n) A parking area for the exclusive use of Administration employees. Provide the 

specified number of spaces. Post signs to designate the assigned parking areas. 
Stabilize the parking area as directed. 

 
(o) Fire extinguishers of a dry chemical or multi-purpose ABC type (at least 10 

lb), equipped with a visual air pressure gauge, and maintained in accordance 
with OSHA standards. 

 
(p) A 24 unit first aid kit furnished and maintained as described in the Code    of    

Federal    Regulations,    Title 29    Subpart D, Section 1926.50(d)2. 
 

(q) A 4 x 8 ft waterproof bulletin board. Place in an easily accessible area within 
the project limits and conspicuously displayed to all employees. Post and 
maintain all pertinent and required notices for the duration of the project. 

 
(r) Touch-tone telephones equipped with an answering device capable of answering, 

recording, storing, and playing back incoming messages at least 5 minutes in 
length per message with 30minutes minimum total storage capacity, recording 
outgoing messages up to 15 seconds in length. The device shall be voice 
activated, beeperless, record as long as the speaker speaks, and play back 
recorded messages without dial tone or pauses. 

 
Replace stolen equipment and equipment that becomes defective or for any 
other reason does not function as intended. Provide an equal or better unit 
within eight hours after notification. Replacement shall be at no additional cost 
to the Administration. Post emergency telephone numbers at a conspicuous 
location. 

 
(s) One 12 ft3 electric refrigerator. 

 
(t) An approved cassette player/recorder with cassettes or digital 

recording device. 
 

(u) One paper copier machine, with automatic document feed capable of printing at 
least 15 copies per minute and documents of up to 11 x 17 in. Supply paper and 
provide service as needed 

 
(v) One sanitary electric water cooler, including bottled water and disposable 

cups. 
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(w) One paper shredder capable of shredding at least 10 sheets (20 lb bond) at a time.  
Throat width of at least 12 in.  Speed of at least 20 feet per minute.  Auto reverse 
or auto stop for paper jams.  Power of at least 115 v. 

 
103.03.06 Microcomputer System for All Offices 
 
Microcomputer System for All Offices shall be in accordance with the Special 
Provisions. 
 
103.03.07 Facsimile (FAX) Transceiver for All Offices 
 
Facsimile (FAX) Transceiver for All Offices shall be in accordance with the Special 
Provisions. 
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103.03.08 Specific Field Office Requirements. 
 
Engineers Office – Unless otherwise noted on the Contract Documents, standard office 
trailer will be a minimum of 400 ft2 of floor area located under one roof, in accordance 
with Engineers Office “B” Specific Requirements as shown in Table 103. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

103.03.09 Recycling.  Recycling of recyclable paper (bond, newsprint, cardboard, mixed 
paper, packaging material and packaging), bottles (glass and plastic), and aluminum cans 
will be required at the Engineer’s Office and the Contractor’s facilities for the project. 
 

 

ENGINEERS OFFICE ITEM 
A B C D  
– 1 2 – Inner Offices–100 ft2 each 
– 1 1 – General office area 

– – – 4 Inner Offices–120 ft2 each 

– – – 1 Conference room–240 ft2 

 – – 1 Storeroom with shelves–120 ft2 

1 1 1 2 Restroom, 30 ft2 

– 1 1 1 Inner office ingress and egress to the other rooms 

3 4 4 5 32 x 60 in. Executive type desks with center drawers 

3 4 4 5 Swivel chairs, padded with arm rests 

1 1 1 1 30 x 72 in.    slant    top    drafting    table   and   stool, 
approximately 40 in. high at the front edge 

1 2 3 6 30 x 72 in. folding utility table, 30 in. high 

– – – 1 12-person conference table with padded chairs 

2 6 10 12 Additional padded chairs 

1 2 2 3 Plan racks 

1 1 1 2 Coat racks 

1 1 1 1 3 x 6 ft blackboard or whiteboard 

1 2 3 3 Electronic  desk  calculators  with  memory  and  tape 
readout (including manuals, and tapes as needed) 

1 1 2 6 Legal size steel filing cabinets, 4 drawer fire resistant 
(D label) with locks 

– 2 2 2 Standard size steel filing cabinets, 4 drawer with locks 

1 1 1 5 Bookcases having four shelves 36 x 12 in. 

1 2 2 2 Closets,  full  height,  measuring  at  least  24 x 30 in., 
equipped with locks, and at least two shelves in each 

1 1 1 – Utility cabinet with 3 adjustable shelves 

1 1 1 – Overhead cabinet at least 8 ft long, 15 in. deep, and 
18 in. high 

1 1 1 2 Fire extinguisher as specified in 103.03.05 

1 2 2 4 Telephones   with   separate   lines,   as   specified   in 
103.03.05 

2 2 2 2 Battery-operated smoke detectors 

4 8 10 15 Designated parking spaces 
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Furnish approved containers, and remove the material from the site on an approved 
schedule or as directed.  All material shall be taken to an authorized recycling facility.  
Maintain a log for the duration of the project documenting the type of materials recycled.  
The log shall include the types of material, date, time, location of facility, and signature 
line.  Furnish a copy of the log at the completion of the project and upon request. 

 
The Contractor shall be considered the owner of any profit and be responsible for all 
incurred costs. 
 
 

SECTION 104 — MAINTENANCE OF TRAFFIC 
 

104.00 GENERAL.  This section shall be in accordance with the latest edition of the 
SHA Standard Specifications for Construction and Materials except as noted. 
 

104.02.03 CONSTRUCTION 
 
Add the following. 
 

(h) Steel Plates.  
 

Whenever steel plates are utilized, the following provisions will apply: 
 
The Bureau of Engineering shall be notified at least 48 hours in advance of any 
steel plates being placed in roadway. Steel plates shall not be left in the roadway 
longer than seven (7) calendar days without permission from the Bureau of 
Engineering. The plates must be monitored twice a day, seven (7) days a week, by 
the contractor until the plates are removed from the project. 
 
All Steel Plates shall be A-36 Grade Steel, at least 1 inch thick, and designed by 
the Contractor’s Engineer to effectively carry traffic with a maximum of one (1) 
inch of deflection. Steel plates must be recessed and securely fastened in the road 
surface so the top of the steel plate is the same elevation as the top of the existing 
roadway and large enough to allow a minimum of two feet (2') bearing on at least 
three sides of the trench. The plates shall be pinned with spikes securely fastening 
inside all four corners to prevent movement. 
 
Bituminous concrete cold mix must be used on all edges of the steel plate to 
minimize hazard to the traveling public. Cold mix must fill any gaps between the 
top of the steel plate and the existing road surface. Gaps caused by milling the 
existing pavement to recess steel plates shall not exceed one inch in depth and 
three inches in length (1”x3”) along the vertical edge of the steel plate. 
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Tight Sheeting shall be required where the excavation is within the roadway 
pavement and where the excavation off the roadside edge is a distance less than 
the depth of the excavation. The roadside face shall be tightly sheeted and braced 
securely against skeleton sheeting on the opposite or far side of the excavation. 
When in the opinion of the County, field conditions dictate, tight sheeting shall be 
required. Tight sheeting shall be installed in accordance with all MOSHA 
regulations. All wood sheeting shall be left in place and cut-off two feet (2’) 
below the finished grade. Steel sheeting systems may be used with prior approval, 
and removed only as tamped fill progresses. If the excavation is to be left open, it 
shall be tight sheeted and the Contractor shall notify the County. A trench box 
support may be used with the prior approval of the Bureau of Engineering. 
 
From Oct. 1st to April 1st all steel plates are to be marked with cones for 
Identification during snow events. The Contractor shall provide cones painted 
INTERNATIONAL ORANGE and place them at the steel plates, visible to the 
traveling public. The markers shall be placed two feet (2’) beyond the face of curb 
or edge of shoulder, with one marker adjacent at the leading edge and one marker 
at the trailing edge of the steel plates. 
 
All equipment and material shall be removed from the road right-of-way or 
located a minimum of 30 feet from the edge of the existing travel lane pavement 
during non-working hours and when not being used in daily construction 
operations. Material shall be stored in a way which: does not reduce driver sight 
distance, interfere with roadway drainage, or jeopardize motorist and pedestrian 
safety in any way. 
 
When placing multiple plates one of the following methods shall be used: 
 
Two plates or more shall be welded together. This consists of placing three we1ds 
twelve inches (12”) in length on each abutting plate: one weld placed one foot 
from each edge and one weld placed in the center of the plate. 
 
Two plates or more shall be held together with steel plate blocks. This consists of 
placing six steel plate blocks, eight-inch by twelve-inch by one-inch (8”x12”x1”) 
to one of the plates. All six blocks are to be placed on one plate, three on the 
bottom and three on top. The four outside blocks are to be placed twenty-seven 
inches (27”) from each edge and two remaining blocks are to be placed in the 
center of the plate. Note that plates on top are chamfered to remove right angle 
edges from impact in the direction of travel.  
 
Should an emergency condition occur that Howard County forces must correct, 
the Contractor will be charged for any and all costs, including but not limited to: 
labor, equipment, overtime, overhead, inspection, etc., associated with restoring 
the roadway to a safe and acceptable level. The Contractor shall provide a contact 
when notifying the Bureau of Engineering prior to placing any steel plates in 
roadway. 
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When steel plates are used to bridge open cut excavations within roadway 
pavement areas, signs shall be placed in advance of the steel plates. Signs shall 
conform to MUTCD specifications. A W95-5(1) “Steel Plates” sign (in 
accordance with the latest edition of MSHA’s Standard Sign Book) shall be 
placed for each direction of traffic approaching the steel plates, approximately 
500 feet in advance of the steel plates. Location and spacing of signs will depend 
on field conditions, and are subject to approval of the County. 
 

104.02.04 MEASUREMENT AND PAYMENT 
 
Add the following. 
 

(e) The installation and/or removal of steel plates, working around working around or 
protecting the utilities, removal of temporary materials from the adjusted utilities 
prior to placement of the proposed hot mix asphalt, and cooperation with the 
owners of the utilities and with other Contractors will not be measured, and the 
cost will be incidental to the items specified in the Contract Documents. 

 

SECTION 107 — CONSTRUCTION STAKEOUT  
 

107.01 DESCRIPTION. This section shall be in accordance with the latest edition of the 
SHA Standard Specifications for Construction and Materials except as noted. 
 

107.02 MATERIALS. 
 
Delete SHA in “SHA WETLAND”. 
 

107.03.01  Line and Grade.  
 

Replace section with the following: 
 
Survey benchmarks and traverse point locations are provided on the contract documents, 
along with the corresponding elevations and coordinate locations.  The Engineer shall 
provide a stakeout table on the contract documents, providing coordinate locations of the 
various components of the proposed facilities/utility.  The Contractor shall protect the 
benchmarks and traverse points during construction of the facility. 
 
The Contractor shall provide a stakeout of the proposed facilities as indicated in the 
contract documents and prepare all necessary cut sheets.  The stakeout and cut sheets 
shall be provided at a maximum spacing of 50-foot intervals.  Stakeout and cut sheets 
along curved alignments shall be provided at a maximum spacing of 25 foot.  Cut sheets 
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shall be prepared based on the lines and grades shown on the contract drawings; any 
modifications required to comply with approved laying schedules shall be the 
responsibility of the Contractor.  Copies of the cut sheets shall be provided to the 
Engineer a minimum of 2 days prior to their use. 
 
The Contractor shall preserve and maintain in proper position all stakes, grade-boards 
and lines until authorized to remove them.  In case any are disturbed, the Contractor shall 
reset those so disturbed at his expense. 
 
Any work done without cut sheets, lines, levels and instructions having been given by a 
Licensed Surveyor, or without the supervision of the inspector, shall not be estimated or 
paid for except when such work is authorized by the Engineer.  Work so done may be 
ordered removed and replaced at the Contractor's cost. 
 
Finished surfaces, in all cases, shall conform to the lines and grades as shown on the 
approved plans.  Manhole frames, valves, boxes, etc. shall be set to conform with the 
finished grade of the street, or as shown on the drawings. The Contractor shall define the 
right-of-way, easement line or limits of disturbance (L.O.D.) of the project promptly 
upon request.  
 

107.03.02  Equipment and Personnel 
  
Replace section with the following:  
 
The Contractor shall perform construction stakeout using the services of a Professional 
Land Surveyor or Property Line Surveyor licensed in the State of Maryland (Licensed 
Surveyor).  The Contractor shall provide all necessary lines, grades and elevations for the 
proposed construction and conform his work thereto.  The Contractor shall furnish all 
necessary materials, labor, and equipment for the setting of all stakes, grade-boards, lines, 
forms, etc., which may be required for the proper construction of the work. 
 

107.03.03  Control Markers.  
 

Delete the words, “set by the Engineer” from the sentence that begins, “Preserve the 
center line…” 
 

107.03.05  Layout.  
 

Delete the word, “Engineer’s” from the sentence, “Before any actual construction 
begins…” 
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SECTION 109 — CRITICAL PATH METHOD PROJECT 
SCHEDULE (CPM) 

 

109.01 DESCRIPTION. This section shall be in accordance with the latest edition of the 
SHA Standard Specifications for Construction and Materials except as noted. 
 
Add the following paragraphs after the “Scheduling Representative” section: 
 
Coordination.  When there are separate contractors working concurrently on adjoining 
or overlapping work that must interface or be coordinated with the Work of Contractor, 
Contractor shall coordinate his activities of the separate contractors and shall, prior to the 
submission of his ICPM, obtain written approval of his Construction Schedule by the 
separate contractors.  If Contractor is unable to obtain such written approval by the 
separate contractors after his best efforts to do so, or if a conflict occurs that cannot be 
resolved by mutual agreement between Contractor and any separate contractor, the Chief 
Engineer shall make a determination of the schedule which will be binding upon 
Contractor and the separate contractors. 
 
The Contractor acknowledges and agrees that his Construction Schedule must be flexible 
in order to accommodate and allow for his coordination with the operations of the County 
and the work of separate contractors.  The County will review the Contractor’s 
Construction Schedule for compatibility with County operations and the work of separate 
contractors. Contractor agrees to hold meeting with the County and separate contractors 
to resolve any conflicts between Contractor’s Construction Schedule and the operations 
of the County or work of separate contractors.  Contractor agrees to fully cooperate with 
County and separate contractors to resolve such conflicts and to revise his Construction 
Schedule as reasonably required. 
 
Initial Critical Path Method Project Schedule (ICPM).    
 
Delete the two paragraphs that outline the deadlines for Contractor submission and 
Engineer’s review of the ICPM.  Replace with the following:  
 
Deadline requirements for the Contractor’s submission and any resubmission of the 
ICPM and the Engineer’s review of such submissions shall be in accordance with the 
County’s Standard General Conditions, Section GC-8.04 Progress Schedule. 
 
Add the following section immediately before the “CPM Updates” section: 
 
Schedule of Values.  Within ten (10) calendar days after completion of the ICPM, the 
Contractor shall submit to the Engineer a Schedule of Values for review, allocating a 
dollar value for the activities on the ICPM.  The dollar value for the activity shall be the 
cost of the work of the activity including labor, materials, and pro rata contribution of 
General Conditions requirements, overhead and profit.  The sum of all activity costs shall 
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equal the Total Contract Sum.  The Contractor shall revise the Schedule of Values as 
necessary to gain the approval of the Engineer. 
 

The activity cost for the Schedule of Values shall be coded with a cost code 
corresponding to the trade, subcontractor or supplier performing the work so that 
subtotals for each division of the work can be prepared. 
 

The Schedule of Values shall, in the best judgment of the Contractor, represent a 
fair, reasonable and equitable dollar (cost) allocation for each activity on the ICPM. 
 
 

SECTION 110 — ACTIVITIES CHART PROJECT SCHEDULE 
 
This section shall be deleted in its entirety. 
 
 

SECTION 120 — TREE PRESERVATION 

120.01 DESCRIPTION. This section shall be in accordance with the latest edition of the 
SHA Standard Specifications for Construction and Materials or the latest edition of the 
Howard County Forest Conservation Manual, whichever is more stringent. 
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SECTION 130 — FIXED PRICE CONTINGENT ITEMS 
 

130.01 DESCRIPTION.  Fixed price contingent items have been established and are 
included in the contract Proposal.  The County hereby reserves the right to unlimited 
increases or decreases to the quantities of the fixed price items without unit price 
increases for the duration of this contract. 
 
These items are only applicable to the work when they are included in the Proposal with 
prices stipulated prior to bidding.  In the absence of this, they will be cared for as 
described elsewhere in the Contract Specifications for Extra Work or as regular bid items. 
 
The following fixed price contingent items shall be utilized only if and as directed by the 
Engineer. 
 
Work completed under the following fixed price contingent items shall include and cover 
the furnishing of all labor, materials, tools, equipment and incidentals necessary, and 
shall include temporary excavation support, support of existing utilities, bracing, 
dewatering, excavation, furnishing and placing backfill, compaction, hauling, disposal of 
excess or unsuitable material, erecting and removing concrete forms, placing reinforcing, 
installing sleeves, pouring concrete, and surface restorations, as necessary, and all related 
work required to satisfactorily complete the work as specified or as directed by the 
Engineer. 
 

Item 1: Class 1A Excavation 
Item 2: Crusher Run Aggregate CR-6 for Maintenance of Traffic 
Item 3: Hot Mix Asphalt (HMA) for Maintenance of Traffic 
Item 4: Mix No. 3 Concrete for Curbs, Sidewalks and Steps 
Item 5: Mix No. 3 Concrete for Miscellaneous Drainage Structures 
Item 6a: Common Borrow 
Item 6b: Select Borrow 
Item 7: Class 3 Excavation 
Item 8a: Selected Backfill Using Crusher Run CR-6 Aggregate 
Item 8b: Selected Backfill Using No. 57 Aggregate 
Item 9: Excavation Support Systems Left In-Place 
Item 10: Calcium Chloride for Dust Control 
Item 11: Mix No. 1 Concrete 
Item 12: Test Pit Excavation 
Item 13: Patching Existing Pavement with Hot Mix Asphalt (HMA) 
Item 14: Patching Existing Pavement with Portland Cement Concrete  
Item 15: Silt Fence 
Item 16: Super Silt Fence 
Item 17: Straw Bale Dike 
Item 18: Stone Outlet Sediment Trap 
Item 19: Temporary Seeding and Mulching 
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130.02 MATERIALS.  Materials shall be in accordance with Category 900 of these 
specifications. 
 

130.03 CONSTRUCTION.  Construction methods are described in the specification 
section(s) referenced for each item under 130.04. 
 

130.04 MEASUREMENT AND PAYMENT. 
 
Item 1: Class 1A Excavation 
 

a. This item of work shall consist of Class 1A Excavation, as described in 
Section 201 Roadway Excavation, of all unsuitable material below 
subgrade, and in accordance with the written direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual 

volume of material excavated, in cubic yards measured in place, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
cubic yard. 

 
Item 2: Crusher Run Aggregate CR-6 for Maintenance of Traffic 
 

a. This item of work shall consist of furnishing and placing complete, 
Crusher Run Aggregate CR-6 for Maintenance of Traffic, as described in 
Section 105 Aggregate for Maintenance of Traffic, Section 501 Aggregate 
Base and Subbase Courses, and the Standard Details, in addition to that 
shown on the Drawings, specified, or included in other Bid Items, and in 
accordance with the written direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place quantity of material satisfactorily furnished and placed, as directed 
by the Engineer. Payment will be made at the fixed unit price per ton. 

 
c. A delivery ticket system shall be provided for accurately determining the 

amount of material delivered to the work.  The tickets shall be serially 
numbered and show date of delivery, gross weight, tare weight and net 
weight of the material and the number of the truck.  One copy of the ticket 
shall be given to the Engineer on the work site. 

 
Item 3: Hot Mix Asphalt (HMA) for Maintenance of Traffic 
 

a. This item of work shall consist of furnishing and placing complete, Hot 
Mix Asphalt (HMA) for Maintenance of Traffic, as described in Section 
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106 Hot Mix Asphalt (HMA) for Maintenance of Traffic, Section 504 Hot 
Mix Asphalt Pavement, and the Standard Details, in addition to that shown 
on the Drawings, specified, or included in other Bid Items, and in 
accordance with the written direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place quantity of material satisfactorily furnished and placed, as directed 
by the Engineer. Payment will be made at the fixed unit price per ton. 

 
c. A delivery ticket system shall be provided for accurately determining the 

amount of material delivered to the work.  The tickets shall be serially 
numbered and show date of delivery, gross weight, tare weight and net 
weight of the material and the number of the truck.  One copy of the ticket 
shall be given to the Engineer on the work site. 

 
Item 4: Mix No. 3 Concrete for Curbs, Sidewalks and Steps 
 

a. This item of work shall consist of furnishing and placing complete, Mix 
No. 3 Concrete for Curbs, Sidewalks and Steps, as described in Section 
602 Curb, Combination Curb and Gutter, and Monolithic Medium, Section 
603 Sidewalks, and the Standard Details, in addition to that shown on the 
Drawings, specified, or included in other Bid Items, and in accordance 
with the written direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place volume of concrete satisfactorily furnished and placed, as directed 
by the Engineer. Payment will be made at the fixed unit price per cubic 
yard. 

 
Item 5: Mix No. 3 Concrete for Miscellaneous Drainage Structures 
 

a. This item of work shall consist of furnishing and placing complete, Mix 
No. 3 Concrete for Miscellaneous Drainage Structures, as described in 
Section 305 Miscellaneous Structures, and the Standard Details, in 
addition to that shown on the Drawings, specified, or included in other Bid 
Items, and in accordance with the written direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place volume of concrete satisfactorily furnished and placed, as directed 
by the Engineer. Payment will be made at the fixed unit price per cubic 
yard. 

 
Item 6a: Common Borrow 
 

a. This item of work shall consist of furnishing and placing complete, 
Common Borrow material, as described in Section 203 Borrow 
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Excavation, Section 1000 General Requirements for Water Main, Sanitary 
Sewer, and Storm Drain Construction, and the Standard Details, in 
addition to that shown on the Drawings, specified, or as included in other 
Bid Items, or in the event that sufficient suitable material is not available 
from the required excavations on site, and in accordance with the written 
direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place cubic yard volume of material satisfactorily furnished and placed, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
cubic yard. 

 
Item 6b: Select Borrow 
 

a. This item of work shall consist of furnishing and placing complete, Select 
Borrow material, as described in Section 203 Borrow Excavation, Section 
1000 General Requirements for Water Main, Sanitary Sewer, and Storm 
Drain Construction, and the Standard Details, in addition to that shown on 
the Drawings, specified, or as included in other Bid Items, or in the event 
that sufficient suitable material is not available from the required 
excavations on site, and in accordance with the written direction of the 
Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place cubic yard volume of material satisfactorily furnished and placed, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
cubic yard. 

 
Item 7: Class 3 Excavation 
 

a. This item of work shall consist of Class 3 Excavation, as described in 
Section 1000 General Requirements for Water Main, Sanitary Sewer, and 
Storm Drain Construction, and the Standard Details, of all unsuitable 
material below subgrade, or of all material in addition to that shown on the 
Drawings, specified, or included in other Bid Items, and in accordance 
with the written direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual 

volume of material excavated, in cubic yards measured in-place, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
cubic yard. 

 
Item 8a: Selected Backfill Using Crusher Run CR-6 Aggregate 
 

a. This item of work shall consist of furnishing and placing complete, 
Selected Backfill Using Crusher Run CR-6 Aggregate, as described in 
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Section 302 Selected Backfill, in addition to that shown on the Drawings, 
specified, or included in other Bid Items, and in accordance with the 
written direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place cubic yard volume of material satisfactorily furnished and placed, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
cubic yard. 

 
Item 8b: Selected Backfill Using No. 57 Aggregate 
 

a. This item of work shall consist of furnishing and placing complete, 
Selected Backfill Using No. 57 Aggregate, as described in Section 302 
Selected Backfill, in addition to that shown on the Drawings, specified, or 
included in other Bid Items, and in accordance with the written direction 
of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place cubic yard volume of material satisfactorily furnished and placed, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
cubic yard. 

 
Item 9: Excavation Support Systems Left In-Place 
 

a. This item of work shall consist of furnishing and placing complete, 
Excavation Support Systems Left In-Place, as described in Section 402 
Structure Excavation, Section 1000 General Requirements for Water 
Main, Sanitary Sewer, and Storm Drain Construction, and the Standard 
Details, in addition to that shown on the Drawings, specified, or included 
in other Bid Items, and in accordance with the written direction of the 
Engineer.  Excavation Support Systems to be left in-place shall be cut off 
2 feet below subgrade, or as directed by the Engineer.  Material cut off or 
material used in wale construction will not be measured, but will be 
considered incidental to this item.  Measurement for excavation and refill 
will not be made, but will be included in other Bid Items.  No 
measurement will be made for support systems that may be withdrawn as 
directed by the Engineer, or that may be left in-place at the Contractor’s 
request, or that shall have to be left in-place through default or negligence 
on the part of the Contractor. 

 
b. Measurement under this item will be made on the basis of the actual 

number of square feet (SF) measure of Excavation Support Systems 
satisfactorily left in-place, as directed by the Engineer. Payment will be 
made at the fixed unit price per square feet (SF). 

 
Item 10: Calcium Chloride for Dust Control 
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a. This item of work shall consist of furnishing and placing complete, 

Calcium Chloride for Dust Control, as described in Section 501 Aggregate 
Base Courses, in addition to that shown on the Drawings, specified, or 
included in other Bid Items, and in accordance with the written direction 
of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place quantity of material satisfactorily furnished and placed, as directed 
by the Engineer. Payment will be made at the fixed unit price per ton. 

 
Item 11: Mix No. 1 Concrete 
 

a. This item of work shall consist of furnishing and placing complete, Mix 
No. 1 Concrete for buttresses, anchorages, cradles, or encasements, or for 
other purposes, as described in Section 305 Miscellaneous Structures, and 
the Standard Details, in addition to that shown on the Drawings, specified, 
or included in other Bid Items, and in accordance with the written 
direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place cubic yard volume of concrete satisfactorily furnished and placed, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
cubic yard. 

 
Item 12: Test Pit Excavation 
 

a. This item of work shall consist of Test Pit Excavation, whether 
mechanically dug or hand dug, and backfilling, as described in Section 
205 Test Pit Excavation, and in accordance with the written direction of 
the Engineer.  Work does not include test pits associated with locating any 
existing utilities shown on the Drawings. 

 
b. Measurement under this item will be made on the basis of the actual 

volume of material excavated, in cubic yards measured in place, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
cubic yard. 

 
Item 13: Patching Existing Pavement with Hot Mix Asphalt (HMA) 
 

a. This item of work shall consist of furnishing and placing complete, Hot 
Mix Asphalt (HMA) for patching existing pavement, as described in 
Section 504 Hot Mix Asphalt Pavement, Section 505 Hot Mix Asphalt 
Patches, and the Standard Details, in addition to that shown on the 
Drawings, specified, or included in other Bid Items, and in accordance 
with the written direction of the Engineer. 
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b. Measurement under this item will be made on the basis of the actual in-

place quantity of material satisfactorily furnished and placed, as directed 
by the Engineer. Payment will be made at the fixed unit price per ton. 

 
Item 14: Patching Existing Pavement with Portland Cement Concrete 
 

a. This item of work shall consist of furnishing and placing complete, 
Portland Cement Concrete for patching existing pavement, as described in 
Section 520 Plain and Reinforced Portland Cement Concrete Pavements, 
Section 521 Continuously Reinforced Portland Cement Concrete 
Pavement, Section 522 Portland Cement Concrete Pavement Repairs, and 
the Standard Details, in addition to that shown on the Drawings, specified, 
or included in other Bid Items, and in accordance with the written 
direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place cubic yard volume of concrete satisfactorily furnished and placed, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
cubic yard. 

 
Item 15: Silt Fence 
 

a. This item of work shall consist of furnishing and placing complete, Silt 
Fence, as described in Section 308 Erosion and Sediment Control, and the 
Standard Detail (E-15-3), in addition to that shown on the Drawings, 
specified, or included in other Bid Items, and in accordance with the 
written direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place linear foot quantity of material satisfactorily furnished and placed, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
linear foot. 

 
Item 16: Super Silt Fence 
 

a. This item of work shall consist of furnishing and placing complete, Super 
Silt Fence, as described in Section 308 Erosion and Sediment Control, and 
the Standard Detail (H-26-3), in addition to that shown on the Drawings, 
specified, or included in other Bid Items, and in accordance with the 
written direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place linear foot quantity of material satisfactorily furnished and placed, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
linear foot. 
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Item 17: Straw Bale Dike 
 

a. This item of work shall consist of furnishing and placing complete, Straw 
Bale Dike, as described in Section 308 Erosion and Sediment Control, and 
the Standard Detail (H-25-2), in addition to that shown on the Drawings, 
specified, or included in other Bid Items, and in accordance with the 
written direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place linear foot quantity of material satisfactorily furnished and placed, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
linear foot. 

 
Item 18: Stone Outlet Sediment Trap 
 

a. This item of work shall consist of furnishing and placing complete, Stone 
Outlet Sediment Trap, as described in Section 308 Erosion and Sediment 
Control, and the Standard Detail (C-9-10), in addition to that shown on the 
Drawings, specified, or included in other Bid Items, and in accordance 
with the written direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place linear foot quantity of material satisfactorily furnished and placed, as 
directed by the Engineer. Payment will be made at the fixed unit price per 
linear foot. 

 
Item 19: Temporary Seeding and Mulching 
 

a. This item of work shall consist of furnishing and placing complete, 
Temporary Seeding and Mulching, as described in Section 308 Erosion 
and Sediment Control, in addition to that shown on the Drawings, 
specified, or included in other Bid Items, and in accordance with the 
written direction of the Engineer. 

 
b. Measurement under this item will be made on the basis of the actual in-

place square yard quantity of material satisfactorily furnished and placed, 
as directed by the Engineer. Payment will be made at the fixed unit price 
per square yard. 
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CATEGORY 200 - GRADING 
 

SECTION 201 — ROADWAY EXCAVATION 
(Class 1, Class 1-A, Class 2) 

 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 

201.01 DESCRIPTION. Excavate and grade for roadways and appurtenances to the 
lines and grades specified.  
 
201.01.01 Classification.  
 
CLASS 1 — All excavation where the width of the bottom of the cut is 15 ft or more.  
 
CLASS 1-A — All excavation of unsuitable material below the lowest excavation limits 
established.  
 
CLASS 2 — All excavation where the width of the bottom of the cut is less than 15 ft.  
Excavation for flumes, ditches outside cut or fill slopes, and stream and channel changes 
are included in this classification unless otherwise specified.  
 
201.01.02 Excavation. Excavation includes the following:  
 

(a) Cut areas within the boundary faces of the typical cross sections specified, 
including ditches within the cut sections, entrances, approach roads, streets, 
intersections, gutters, ditches, berm ditches, and flumes.  
 

(b) Topsoil salvaged within the specified limits of excavation or as directed.  
 

(c) The removal and disposal of existing pavement, sidewalks, curb, and combination 
curb and gutter, when within the limits of Class 1 or Class 2 excavation.  Perform 
this work as specified in Section 206.  
 

(d) The removal and disposal of below grade structures other than as specified in 
Sections 102 and 207. 
 

201.03 CONSTRUCTION.  
 
201.03.01 Grading Units. Each unit is the surface area of erodible earth that can be 
exposed to construction operations without undue erosion or sedimentation.  Refer to 
101.03.01 for the size and number of units that can be opened at one time. 
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201.03.02  Use of Excavated Material. 
 
Delete “TC-3.03 and” in the first statement. Add the following paragraphs, at the end of 
the section. 
 
All suitable excavated material shall be available for use in replacing unsuitable material 
which may be excavated elsewhere within the limits of the work. All surplus materials 
not used therein shall be removed and disposed of in such a manner and at such point or 
points as shall be approved or directed. 
 
Suitable material removed from the excavation shall be reused in the grading, filling, 
backfilling and preparation of subgrade for pavements, structures, and trenches and at 
such other places as directed, to the extent required to complete the work. The Contractor 
shall properly store or stockpile and protect in approved manner, all materials that are to 
be reused in the work. 
 
Material unsuitable for reuse in excavation, including excess excavation, shall become 
the property of the Contractor and shall be salvaged or removed from the site by the 
contractor’s forces and disposed of on an approved spoil site or waste area provided by 
the Contractor. 
 
All unsuitable or excess material removed from the excavation shall be removed from the 
site and disposed of by the Contractor, at no additional expense to the Owner, except 
where disposal on the site is specifically provided for and approved in writing by the 
Engineer. 
 
The Contractor shall be responsible for obtaining all necessary permits and approvals 
from the appropriate governmental agencies, including agencies outside of Howard 
County, as applicable, for any off-site work which includes waste or spoil areas for 
disposal of unsuitable materials, or borrow site and treatment of these areas. Copies of all 
permits or approvals shall be provided to the Engineer prior to starting any work covered 
by these permits or approvals. The cost associated with this work is to be included in the 
several items bid for the Contract. 
 
Insert the following sub-section: 
 
201.03.12  Use of Explosives.   
 
On projects where the use of explosives is allowed, the use of explosives shall be 
governed by sub-section 201.03.04 Rock Excavation and the following requirements. 

 
(a) Rules and Regulations.  Blasting, transportation and on-site storage of blasting 

materials must conform to the rules and regulations of the Annotated Code of 
Maryland and COMAR - Code of MD Regulations. 
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(b) Notification.  The MD State Fire Marshal, the Howard County, MD Department 
of Public Works and Central Alarm and any agencies, utility companies, railroads, 
property owners or occupants that may be affected by blasting shall be notified by 
the Contractor 14 days prior to any blasting being performed. 

 
(c) Blasting Plan.  Prior to performing any blasting the Contractor must submit a 

blasting plan to the Engineer that must, as a minimum, contain the following. 
 

(1) Comments and/or directives from the Fire Marshal and agencies, utility 
companies, railroad and property owners that may be affected by the 
proposed blasting. 

 
(2) Blasting methods proposed including addressing whether test blasting, 

monitoring, instrumentation or high speed video recordings of structures 
adjacent to the blasting zone will be required. 

 
(3) Documentation of time and date of notification or attempt of notification of 

owners and/or occupants affected by blasting operations. 
 

(4) Photographs of interiors and exteriors of any structures adjacent to blasting 
zone that may be affected.  Any structures that cannot be fully photographed 
due to non-cooperation of the owners or occupants shall be identified. 

 
(5) Location by test pitting of existing underground utilities in the blasting zone 

and methods for protecting these utilities from damage during blasting. 
 

(6) Methods for controlling dust, rock, soil or other debris dislodged by blasting, 
as well as noise, vibration and shock, as described in (e) Blasting Methods. 

 
(7) Methods for controlling traffic during actual performance of blasting. 

 
(8) Methods for notifying adjacent property owners, business, etc. of scheduled 

blasting times. 
 

(9) Copies of the current license for the firm or company that will perform the 
blasting along with copies of blast permit cards for personnel who will 
actually perform the blasting work. 

 
(10) Verifications that the firms or personnel performing blast monitoring or 

instrumentation are approved by the Fire Marshal along with copies of the 
calibration records of instruments. 

(11) Provisions for the on-site storage of explosives. 
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(d) On-Site Pre-Blast Meeting.  After the submission of the blasting plan and prior 
to performing any blasting the Contractor shall schedule an on-site pre-blast 
meeting and notify all the affected parties. 

 
The purpose of the On-Site Pre-Blast Meeting is to review the blasting plan and 
develop any comments that may cause modifications of the plan to better suit on-
site conditions. 

 
The Contractor shall prepare minutes of the meeting for distribution to all 
attendees, which also shall include any modifications to the Blasting Plan 
developed as a result of the meeting. 

 
(e) Blasting Methods. 

 
(1) Instrumentation.  A direct velocity-recording seismograph capable of 

recording the continuous wave form of the three mutually perpendicular 
components of motion, in terms of particle velocity, shall be used.  Each 
seismograph shall have a frequency response from 2 to 150 Hertz or greater 
and a velocity range from 0.0 to 2.0 inches per second or greater. 

 
All field seismographs shall be capable of internal dynamic calibration and 
shall be calibrated according to the manufacturer’s specifications at least once 
per year. 

 
Competent individuals trained in the correct use of seismographs shall operate 
all seismographs.  Seismograph records shall be analyzed and interpreted by 
an independent third party approved by the State Fire Marshal. 

 
(2) Ground Vibration.  This section shall provide for limiting ground vibrations 

at structures.  Table A and Table B, referenced below, are located at the end. 
When blasting operations are to be conducted within 200 feet of a pipeline or 
high voltage transmission line, the contractor shall take additional 
precautionary measures and shall notify the owner of the line or the owner's 
agent, that blasting operations are intended. 

 
Charge Weight Per Delay Dependent on Distance Method, Table A.  When a 
seismograph is not used to record vibration effects, the explosive charge 
weight per delay (8 milliseconds or greater) may not exceed the limits shown 
in Table A that follows.  For distances over 60 feet, the weight of explosives 
per delay in Table A is based on the formula W= distance raised to the 1.5 
power divided by 90.  When charge weights per delay on any single delay 
period exceed 520 pounds, then ground vibration limits for structures shall 
comply with the Monitoring Method and Peak Particle Velocity Dependent on 
Distance Method that follow.   

 
Monitoring Method.  When a blaster determines that the charge weights per 
delay given in Table A are too conservative, he may choose to monitor each 
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blast at the closest conventional structure with an approved seismograph and 
meet the following standard specified for Peak Particle Velocity Dependent 
on Distance Method.  When starting to monitor at a new blasting operation 
with instrumentation, the initial blasts shall contain explosive charge weights 
per delay close to the limits established in Table A.  From this point onward, 
the explosive charge weight per delay may be increased but the vibration 
levels for the Peak Particle Velocity Dependent on Distance Method may not 
be exceeded. 

 
Peak Particle Velocity Dependent on Distance Method, Table B.  The Peak 
particle velocity is defined as the maximum component of the three mutually 
perpendicular components of motion as recorded at the closest structure, as 
shown in Table B that follows. 

 
(3) Air Blast.  Air blast from blasting shall be controlled so that the maximum 

allowable air blast conforms to the following when measured over a range of 
at least 6 to 200 Hertz: 
a. At an inhabited building, the noise resulting from blasting shall not exceed 

130 decibels. 
b. At an uninhabited building, the noise resulting from blasting shall not 

exceed 140 decibels. 
 

(f) Blasting Operations.  The Contractor must conduct his blasting operations in 
accordance with his plan as modified by the On-Site Pre-Blast Meeting.  If 
previously unknown on-site conditions require revisions in his plan, he must 
notify the Fire Marshal and the Engineer immediately and not proceed further 
until his plan is revised. 

 
Prior to any blasting the Contractor shall perform the following: 
 

(1) Have all warning signs and traffic controls in place. 
(2) Provide at least four hours notice to the Fire Marshal, Engineer and affected 

property owners, business establishments, etc. of the time or times that 
blasting is to occur. 

(3) Have blasting mats available on-site. 
(4) Have instrumentation for noise and vibration in place. 

 
(g) Records.  A record of each blast shall be kept, including seismograph reports, and 

shall include the following: 
 

(1) Name of company or contractor; 
(2) Location, date and time of blast; 
(3) Name, signature, and social security number of blaster in charge; 
(4) Type of material blasted; 
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(5) Number of holes, depth of earth overburden and spacing; 
(6) Diameter and depth of holes; 
(7) Type of explosives used; 
(8) Total amount of explosives used; 
(9) Maximum amount of explosives per delay period of 8 milliseconds or 

greater; 
(10) Method of firing and type of circuit; 
(11) Direction and distance in feet to nearest dwelling, house, public building, 

school, church, commercial or institutional building neither owned nor leased 
by the person conducting the blasting; 

(12) Weather conditions including such factors as wind direction, etc.; 
(13) Height or length of stemming; 
(14) If mats or other protection to prevent flyrock were used; 
(15) Type of detonators used and delay period used; 
(16) Seismograph records, including seismograph readings when required, shall 

contain: 
a. Name and signature of individual operating the seismograph, 
b. Name of individual analyzing the seismograph, 
c. Seismograph reading. 

(17) The maximum number of holes per delay period of 8 milliseconds or greater. 
 

The person taking the seismograph reading shall accurately indicate the exact 
location of the seismograph, if used, and shall also show the distance of the 
seismograph from the blast. 

 
One bound copy of this data shall be submitted to the Engineer within 10 
calendar days after completion of blasting. 

 
(h) Non-Explosive Demolition Agents.  Patented and/or proprietary non-explosive 

demolition agents will be used in lieu of explosives at locations indicated on the 
plans, as specified in accordance with the Special Provisions or at the option of 
the Contractor.  These materials must be used and disposed of in accordance with 
the manufacturer's recommendations and instructions. 

 
(i) Responsibility for Damages.  Concurrence with the Contractor's blasting plan by 

the County and the Engineer will not relieve the Contractor from the 
responsibility for any damages or claims for damages caused by blasting. 

 
(j) Measurement and Payment.  This item will not be measured for payment.  The 

cost shall be included in the unit price bid for other appropriate contract pay 
items. 
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Table A 
Charge Weight Per Delay Dependent on Distance Method 

Distance to a 
Building 

Charge Weight of 
Explosive per Delay 

Distance to a 
Building 

Charge Weight of 
Explosive per Delay 

Feet 
over 

Feet 
not over Pounds Feet 

over 
Feet 

not over Pounds 

0    to    5 ¼  250   to    260 45 
5     to   10 ½  260    to   280 49 
10    to    15 ¾  280    to    300 55 
15    to    60 * 300    to    325 61 
60    to    70 6 325    to    350 69 
70    to    80 7 ¼  350    to    375 79 
80    to    90 9 375    to   400 85 

90    to    100 10 ½ 400    to    450 98 
100    to    110 12 450    to    500 115 
110   to    120 13 ¾  500    to    550 135 
120    to    130 15 ½ 550    to    600 155 
130    to    140 17 ½ 600    to    650 175 
140    to    150 19 ½ 650    to    700 195 
150    to    160 21 ½ 700    to    750 220 
160    to    170 23 ¼  750    to    800 240 
170   to    180 25 800    to    850 263 
180    to    190 28 50    to    900 288 
190    to    200 30 ½ 900    to    950 313 
200    to    220 34 950    to   1000 340 
220    to    240 39 1000    to    1100 375 
240    to    250 42 1100    to    1200 435 

  1200    to    1300 493 
* 1/10 of a pound of explosive per foot of distance to a building 

 
Table B 

Peak Particle Velocity Dependent on Distance Method 

Distance Peak Particle Velocity 
of any one Component** 

Feet 
over 

Feet 
not over Inches per second 

0    to   100 2.00 
100   to   500 1.50 
500   to  1000 1.00 

over 1000 0.75 
** The instrument's transducer shall be firmly coupled to the ground. 
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201.04 MEASUREMENT AND PAYMENT. 
 
  Replace “TC-7.0”at the end of the second paragraph with “GC-9.01” 
 
 

SECTION 204 — EMBANKMENT AND SUBGRADE 
 

This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 

204.02 MATERIALS. 
 
Insert the following paragraphs after the last paragraph, “Soils and soil aggregate …in 
Section 916.”: 

 
Fill and backfill material shall be suitable material from on-site excavations or from other 
sources. The material shall be clean earth. The material shall be free from vegetable 
matter, organic material, sludge, grit, trash, debris, muck, swamp muck, roots, root mat, 
logs, stumps, tree stumps, brush, frozen material or other deleterious substances.  Rubber, 
ashes, cinders and other miscellaneous inorganic fill substances removed from required 
excavations within the project and which in the judgment of the Engineer will 
decompose, consolidate further, or shrink appreciably within the fill may not be 
incorporated in the fill.  Rubble and construction debris shall not be used in the work 
(unless otherwise noted on the contract drawings). 
 

204.02.01  Rock. 
 
Insert the following paragraph after the last paragraph, “Rock may be…of the 
Engineer.”: 
 
Except as otherwise specified or approved, the material shall not contain rocks, gravel or 
lumps larger than 6 inches in greatest dimension.  No rocks, gravel or lumps larger than 3 
inches in greatest dimension will be permitted in fill or backfill within 2 feet of subgrade, 
or within 1 foot of pipes in all directions, or within 2 feet of any structure during backfill. 
All rock shall be placed in a sufficient matrix of soils to avoid point to point contact. 
 

204.02.02  Frozen Material. 
 
Insert the following paragraph after the last paragraph, “Refer to …it has thawed.”: 
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Do not place, spread or compact backfill material while it is frozen or thawing. Do not 
place backfill upon frozen or thawing subgrade or during inclement weather conditions. 
A compacted layer that has been previously frozen, shall be either removed or reworked 
and recompacted after thawing before the next layer is placed thereon. 
 
Insert the following Sub-Section: 
 

204.02.04  Suitable and Unsuitable Material.   
 
Suitable material is any material meeting the quality requirements specified above, for 
the particular location and application specified, which is not frozen and which has a 
moisture content at the time it is placed that enables the material to be compacted to the 
density specified. Unsuitable material is any excess excavated material or any material 
not meeting all the requirements for suitable material. Excavated material that is above 
the optimum moisture level and otherwise suitable will not be considered as unsuitable 
material. 
 

204.03.01  Embankment Foundation. 
 

(a) Foundation Material. 
 

Insert the following paragraph after the paragraph, “The Engineer will 
inspect…depth directed.” 
 
Before depositing fill material, the surface of the ground shall be prepared by 
clearing of all refuse, rubble, and other debris. All organic matter, mud, muck, 
sludge and unsuitable soils shall be removed from the surfaces upon which fills 
are to be placed and the surface shall be leveled. Openings, animal burrows, 
stump holes, old pipes and other holes and depressions shall be eliminated, filled 
or cleaned as required. 

 
(c) Test Rolling. 

 
Replace this section with the following.  
 
When test rolling is specified in the contract documents or directed by the 
Engineer, areas shall be proof rolled with a minimum of three (3) slow passes.  
The proof roll vehicle shall be a fully loaded single axle (H20-44) or double axle 
(MSHA Type 3), minimum 40,000lb/65,000lb gross vehicle weight, respectively, 
and shall be acceptable to the County.  The Engineer shall be provided with 
certifications of the load weight and the contractor shall facilitate visual 
inspection of the load.  Three proof roll passes for a two lane, two-way, roadway 
are defined as follows: the loaded vehicle will traverse once along each of the two 
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directions of travel on the roadway, and the third pass will be traverse once down 
the middle of the roadway as directed by the Engineer. 
 
Insert the following Sub-Section: 

 
(d) Unsuitable Subgrade Conditions.  Where, in the opinion of the Engineer, 

unsuitable subgrade conditions are encountered under foundations, slabs, 
footings, pavements, structures, or utilities, a determination will first be made by 
the Engineer whether the condition is due to the in-situ condition, or is caused by 
the Contractor’s construction methods. 
 

(1) Unsuitable foundation materials, which in the judgment of the Engineer 
are due to in-situ conditions, shall be corrected by the Contractor to the 
satisfaction of the Engineer, based on one of the following: 

 
a. When ordered in writing by the Engineer, the Contractor shall 

excavate the unsuitable foundation materials to the extent directed by 
the Engineer. All unsuitable material shall be removed to a firm 
bottom below subgrade elevations.  The excavation below subgrade 
shall be refilled and compacted using suitable material.  Under these 
conditions, payment for excavation below subgrade and backfill will 
be made in accordance with the applicable unit price or contingent 
item included in the Proposal. 

 
b. The Contractor may submit, to the County for approval, 

recommendations for improving the unsuitable material using 
Cement Modified Soils (CMS) in accordance with Section 502.  
Under these conditions, payment for improving the unsuitable 
material below subgrade will be made in accordance with the 
applicable unit price items included in the Proposal. 

 
(2) Unsuitable foundation conditions or areas disturbed or rendered unstable, 

which in the judgment of the Engineer are caused by the Contractor's 
construction methods or equipment, shall be corrected by the Contractor to 
the satisfaction of the Engineer, at no additional expense to the County. 
These corrections shall include the necessary excavations and backfills, as 
described above. 

 
(3) Where excavations are made to a depth below the subgrade elevations 

shown on the Contract Documents or specified, without authorization, the 
excess excavation or over-excavation shall be filled to the required level, 
as described above, at no additional expense to the County. 

 

204.03.02  Placing and Spreading. 
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Insert the following after the first sentence, “Place the material…of the embankment.”: 
 
Spread each layer uniformly and evenly. Thoroughly mix each lift before compaction to 
assure uniform distribution of moisture content. Distribute rocks of permissible sizes 
through the backfill materials. 
 
Prior to placing and compacting the material as fill and backfill, the moisture content 
shall be brought to the specified moisture content by either aerating the material if it is 
too wet, or spraying the material if it is too dry.  Materials containing free water or 
having a moisture content higher than specified shall not be deposited upon the fill or 
backfill until after they have been dried to the specified moisture content.  Excavated 
material that is above the optimum moisture level and otherwise suitable will not be 
considered as unsuitable material. The material shall by thoroughly mixed before 
compaction for uniform distribution of moisture content. The Contractor shall replace, at 
his own expense, material that was suitable when excavated, which has subsequently 
become unsuitable because of careless, neglectful, wasteful or unprotected storage. 
 
Insert the following after the last sentence “Maintain side slopes … of the work.”: 

 
The fill or backfill surface shall be sealed by rolling at the completion of each day or 
prior to rain. 
 
Insert the following Sub-Section: 

 
(d) Structure Backfill.  Fill and backfill material within 5 feet of structures shall be 

placed in approximately horizontal layers that, before compaction, shall not 
exceed 6 inches in thickness. 

 

204.03.03  Benching. 
 
Insert “and scarify” into the first sentence after “…continuously bench…”. 
 

204.03.04  Compaction. 
 
Insert the following paragraphs after the second paragraph “Compact the material 1 ft 
below…points of optimum”: 
 
Within all road rights-of-way, for embankment fills, trench backfills, and cuts, material 
below the top 2 feet of final subgrade shall meet the requirements of suitable material, 
and shall be compacted to not less than 92% of the maximum dry density as specified in 
T 180.  Material within the top 2 feet of final subgrade shall meet the requirements of 
select borrow, and shall be compacted to not less than 97% of the maximum dry density. 
Test rolling shall be performed per section 204.03.01 (c) on all embankment fills, and 
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trench backfill within road right of way prior to installation of GAB. See section 
501.03.10 
 

204.03.05  Stability of Embankments. 
 
Insert the following paragraph after the first paragraph “Remove and replace…of the 
construction operations.”: 
 
All fill and backfill material must be stable upon the application of compaction effort. If 
instability of the fill or backfill material is observed, and the instability is a result of 
excess moisture in the material, even though the in-situ moisture content is within the 
moisture content range established for the material by the moisture density curve at the 
specified degree of compaction, then the material must either be removed and replaced 
with drier material or dried to a moisture content where the material is stable upon the 
application of compaction effort. 
 

204.03.06  Protection of Structures and Utilities During Construction. 
 
Insert the following sentence to the end of the paragraph “Protect all structures …refer 
to Section 210.”: 

 
Compaction by heavy rollers or other heavy equipment is prohibited within 5 feet of any 
structure. 
 
Insert the following Sub-Section: 
 

204.03.09  Restoration.   
 
After the completion of backfilling, all roads, sidewalks, and other places intersecting 
with or adjacent to the line of work shall be left free, clean, and in good order. 
 

SECTION 205 — TEST PIT EXCAVATION 
 

This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 

205.03 CONSTRUCTION. 
 
In the first paragraph, “Determine the location…to excavation operations.”, Delete the 
words “…test pit excavation…”, and Insert the words “…Test Pit Excavation…”. 
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In the second paragraph, “Excavate test pits …in Section 210.”, Delete the word 
“…authorized…”, and Insert the word “…approved…”. 
 

205.04 MEASUREMENT AND PAYMENT. 
 
In the second sentence, “The payment will…complete the work.”, after the word 
“…excavation…”, and after the comma, Insert the words “… either machine dug or 
hand dug, …”. 
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CATEGORY 300 - DRAINAGE 
 

 SECTION 301 — CLASS 3 EXCAVATION FOR INCIDENTAL 
CONSTRUCTION 

 
301.01  DESCRIPTION. Excavate below the planned elevation as directed. 
 
301.02  MATERIALS. Not applicable. 
 
301.03  CONSTRUCTION. Excavate the area to the size, depth, and location as 
authorized. Backfill as specified in Section 302. For excavated material, refer to 
402.03.01. 
 
301.04 MEASUREMENT AND PAYMENT. Class 3 Excavation for Incidental 
Construction will be measured and paid for at the Contract unit price per cubic yard. 
The payment will be full compensation for all material, labor, equipment, tools, and 
incidentals necessary to complete the work. 
 

Backfill. Backfill will be measured and paid for as specified in 302.04. 
 
 

SECTION 302 — SELECTED BACKFILL 

302.01 DESCRIPTION. Place selected backfill material as directed. 
 

302.02 MATERIALS. 

  No. 57 Aggregate  901.01 

  Crusher Run Aggregate  CR-6 901.01 
 

302.03 CONSTRUCTION. Replace unsuitable foundation material as directed. Refer 
to Section 210 for compaction. 
 

302.04 MEASUREMENT AND PAYMENT. Selected Backfill using No. 57 
Aggregate or Selected Backfill using Crusher  Run Aggregate CR-6 will be measured 
and paid for at the Contract unit price per cubic yard. The payment will be full 
compensation for compaction and for all material, labor, equipment, tools, and 
incidentals necessary to complete the work. 
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SECTION 303 — PIPE CULVERTS 
 

303.01 DESCRIPTION.   
 
Delete paragraph and replace with: 
 
This work shall consist of placing pipe on firm pipe bedding to the specified line and 
grade, make connection to existing pipes, inlets, end walls, or manholes and clean the 
existing pipes.  The pipe shall be the size and type as specified in the Contract 
Documents or as directed by the Engineer. 
 

303.02 MATERIALS. 
 
Delete section and insert the following: 
 

(a) Selected Backfill  302.02 
(b) Concrete Mix No. 2  902.10.03 
(c) Pipe Materials   905 
(d) Flowable Backfill  314.02 
(e) Brick    903.03 
(f) Mortar    903.06 
(g) Selected Borrow  916.01 

 

303.03 CONSTRUCTION. Verify pipe lengths and gradients and obtain approval before 
installation. 
 
303.03.01 Excavation. When a pipe is to be laid on existing ground, or within compacted 
fill areas on or under fill, embankment shall be constructed to a height of at least 9 in., 
but not more than 3 ft above the proposed top of the pipe. The trench shall then be 
excavated to receive the pipe. 
 
The width of trench shall be sufficient to permit thorough tamping of the backfill under 
the haunches and around the pipe.  See Standard Details. 
 
Where soil does not meet the classification specified as suitable backfill, remove to a 
depth of 4 inches below the bottom of the pipe elevation. Remove rock, boulders, or other 
hard, lumpy, or unyielding material to a depth of 12 inches below the bottom of the pipe 
elevation. Remove muck or other soft material to a depth necessary to establish a firm 
foundation. Where the soils permit, ensure that the trench sides are vertical up to at least 
the midpoint of the pipe. 
 
When rock is encountered, remove and replaced it with at least 8 in. of selected backfill. 
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When unsuitable foundation material is encountered, remove and replace it with selected 
backfill for the full width of the trench. 
 
303.03.02 Bedding. Place earth for bedding meeting the requirements of M 145, A-1, A-
2-4, A-2-5 or A-3. The maximum particle size is 1.25 in. Do not use organic material, 
stones larger than 1.5 in., or frozen lumps. Ensure that moisture content is in the range of 
optimum content to permit thorough compaction. Selected Backfill may be used. 
 
Where bottom of trench at subgrade is in rock, excavation shall be carried at least 6 
inches below the specified subgrade with a minimum of 4 inches under the pipe bells.  
The trench bottom shall be restored to subgrade with earth or granular material as 
approved by the Engineer. 
 
Where unstable or unsuitable foundation material is encountered, excavation for the full 
width of the trench shall be carried to such depth as ordered by the Engineer.  The trench 
shall be restored to subgrade with select backfill. 
 
Place bedding for culverts 48 in. or more in nominal horizontal diameter in an approved 
foundation, shaped using a template that supports the pipe for at least 10 percent of its 
overall height. 
 
303.03.03 Installation. Lay pipes with hubs upgrade. A single lay hole through the shell 
of concrete pipe is permitted with an approved lifting device. Cast the lay hole in the pipe 
during fabrication or core it without damaging or exposing any reinforcement. After 
installation, permanently seal the lay hole by filling with mortar, rubber plug, or other 
approved means. Wood plugs are unacceptable. Lay holes that expose any reinforcement 
may not be used. Do not lay pipe in standing water or when weather conditions are 
deemed unsuitable by the Engineer. 
 
303.03.04 Joints. Pipe joints shall be sealed in a manner appropriate to the pipe material 
as recommended by the manufacturer. 
 
Reinforced Concrete Pipe.  Seal circular pipe joints using rubber gaskets meeting C 
443. Seal elliptical pipe joints using preformed flexible joint sealants meeting C 990. 
 
Metal Pipe. Use Bell and spigot joints with integral rubber gaskets or butt pipes and seal 
using rubber gaskets with an approved coupling band meeting 905.01. 
 
Plastic Pipe.  Use integral bell and spigot joints with flexible elastomeric seals meeting 
F477.  
 
303.03.05 Pipe Connections. Pipe connections may be either prefabricated or 
constructed in the field. A field pipe connection into Reinforced Concrete Pipe shall 
include cutting a hole in one pipe, inserting and trimming the connecting pipe and placing 
a concrete Mix #2 collar using concrete at the connection. Finish the connection to 
provide smooth surface. 
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303.03.06 Pipe Encasement. When specified in the contract documents, encase pipes 
using Concrete Mix No. 2. 
 
303.03.07 Backfill. When specified or directed, use material meeting the requirements 
for Select Borrow, Selected Backfill or Flowable Backfill. Large lumps, clods, frozen 
material or rocks are not acceptable. For plastic pipe installations, use backfill materials 
meeting the requirements of M 145, A-1, A-2-4, A-2-5 or A-3. Place backfill along the 
side of the pipe for the full width of the trench in layers not exceeding an uncompacted 
depth of 6 in. Compact each layer simultaneously on both sides of the pipe using an 
approved mechanical tamper.  Refer to Section210. Compact thoroughly under the 
haunches of the pipe. Continue this method of filling and compaction until the backfill is 
completed to at least 9 in., 12 in. for plastic pipe, above the top of pipe. Protect all pipes 
from damage due to construction equipment or other vehicular traffic. 
 
Backfill may be placed immediately after laying the pipe, provided that all joints have 
been sealed. 
 
303.03.08 Removal of Existing Pipe Culverts. When specified, remove and dispose of 
existing pipe culverts. Backfill as specified herein. 
 
303.03.09 Relaying Existing Pipe. When specified, remove, salvage, and relay culverts 
according to these Specifications relating to new pipe. 
 
303.03.10 Abandoned Pipes. When specified, plug abandoned pipes using Concrete Mix 
No. 2 or brick masonry. When specified, fill pipes with Flowable Backfill. Refer to 
Section 314 and 463. 
 
303.03.11 Clean Existing Pipes. When specified, clean existing pipes of all sediment 
and debris without damaging to the pipe and drainage structures. Remove and dispose of 
sediment and debris a specified in Section 308. 
 
303.03.12 Inspection and Acceptance. No sooner than 30 days after installation visually 
inspect all new pipe in the presence of the Engineer. Any cracks, differential movement, 
effloresce, rust stains, spalls, exposed reinforcement, slabbing, dents, buckling, holes, 
damaged coating, obstructions, improperly engaged joints, improper gasket placement, 
excessive joint gaps, misaligned joints, excessive deflection, or undue horizontal or 
vertical misalignment will be cause for repair or replacement at no cost to the County. 
Ensure that thermoplastic pipe deflection does not exceed 5 percent. When specified in 
the contract documents, video inspect pipe which cannot be physically accessed by a 
person for inspection.  
 

303.04 MEASUREMENT AND PAYMENT. The payment for the items specified in 
the Contract Documents will be full compensation for all applicable excavation, sheeting, 
shoring, dewatering, hauling, invert paving, storing, re-handling of material, removal and 
disposal of excess and unsuitable material, tamped fill, forming bed or foundation, 
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bedding, backfill, compaction, inspection, and for all material, labor, equipment, tools, 
and incidentals necessary to complete the work. 
 
303.04.01 New pipe culverts will be measured complete in place and paid for at the 
Contract unit price per linear foot. When a new pipe is to be installed at the same location 
as an existing pipe, the cost of removal and disposal of the existing pipe, including end 
walls and end sections, will not be measured but the cost will be incidental to the 
Contract price of new pipe. 
 
303.04.02 Pipe Connections and Elbows will be measured and paid for at the Contract 
unit price per each. No deduction from the pipe measurement will be made for pipe 
connections. Connections to drainage structures containing prefabricated holes in which 
the pipe will be connected with grout or mortar will not be measured, but the cost will be 
incidental to the pertinent Pipe item. 
 
303.04.03 Excavation required below the planned elevation will be measured and paid for 
as specified in 301.04. 
 
303.04.04 Removal of Existing Pipe will be measured and paid for per the total number 
of linear feet removed, regardless of the condition. When a multiple pipe installation is 
removed, each pipe will be measured and paid for. End walls, end sections, etc. removed 
with the pipe will not be measured but the cost will be incidental to the Contract price. 
 
303.04.05 Selected backfill will be measured and paid for as specified in Section 302. 
 
303.04.06 Flowable Backfill will be measured and paid for as specified in Section 314. 
 
303.04.07 Select Borrow will be measured and paid for as specified in Section 203. 
 
303.04.08 Relaid Existing Pipe Culverts-Any Size will be measured and paid for as 
specified in 303.04.01 unless otherwise specified in the Contract Documents. 
 
303.04.09 New end walls, end sections, etc., will be measured and paid for as specified in 
Section 305. 
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303.04.10 Removal of existing headwalls, end sections, etc., that are not incidental to the 
Contract price for the respective pipe items will be measured and paid for as specified in 
Section 207. 
 
303.04.11 Encasement concrete, and concrete or brick masonry to plug existing pipes 
will be measured and paid for at the Contract price for the pertinent Concrete Mix No. 2 
for Miscellaneous Structures, or Brick Masonry for Miscellaneous Structures item. 
 
303.04.12 Clean Existing Pipe Any Size will be measured and paid for at the Contract 
unit price per linear foot. Removal of construction debris and sediment will not be 
measured for payment. 
 
 

SECTION 304 — STRUCTURAL PLATE PIPE AND STRUCTURAL 
PLATE PIPE ARCH CULVERTS 

 

304.01 DESCRIPTION. Furnish and install structural plate pipe and structural plate pipe 
arch culverts. 
 

304.02 MATERIALS. 
 
Selected Backfill     302.02 
Concrete Mix No. 2     902.10 
Structural Plate for Pipe and Pipe Arches  905 
 

304.03 CONSTRUCTION. 
 
304.03.01 Fabrication. Submit working drawings, including erection diagrams and 
strutting tables for approval.  Include proposed lengths and lifting locations of 
preassembled sections in the erection diagrams. Upon approval, shop fabricate the plates, 
including required holes, to the required dimensions. Ship the plates complete, with 
proper markings and all necessary connection devices. 
 
The plate configurations shall have radii and curvature according to AASHTO Standard 
Specifications for Highway Bridges. When bottom plates of circular pipes are specified 
to be thicker than top and side plates, cover at least 25 percent of the periphery of the 
circle with the thicker plate. For pipe arches, the thicker plates shall include corner plates 
as well as bottom plates. Lay these culverts on a firm bed, true to the specified line and 
grade. 
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Along those edges of the plates that will form longitudinal seams in the finished 
structure, stagger bolt holes in rows 2 in. apart, with one row in the valley and one in the 
crest of the corrugations, unless otherwise specified. Along those edges of the plates that 
will form circumferential seams in the finished structure, provide a bolt spacing of not 
more than 12 in. The diameter of the bolt holes in the longitudinal seams shall not exceed 
the diameter of the bolt by more than 1/8 in. 
 
Shop cut all edges to line and grade, and keep them free from oxide and burrs. Stagger 
connections so that no more than three plates come together at any one point. Form plates 
to provide lap joints. 
 
304.03.02 Excavation. When a structural plate pipe or structural plate pipe arch is to be 
laid on existing ground, on or under fill, construct embankment to a height of at least 18 
in., but not more than 3 ft above the proposed top of the pipe. Then excavate the trench to 
a width of twice the outside diameter of the pipe or the outside diameter plus 18 in. on 
each side, whichever is less. For excavated material, refer to 402.03.01. 
 
304.03.03 Foundation Preparation. Provide bedding as specified in 303.03.02. Set rails 
and then screed the foundation to the exact shape of the bottom plates, immediately prior 
to erection. 
 
304.03.04 Erection. When strutting is required, it shall be uniform from end to end. Keep 
struts in place until backfills are completed. Tighten nuts and bolts to between 100 and 
200 ft·lb of torque. 
 
When washers are specified, place them under the turned element. Distribute bolts over 
the section being assembled. Align holes by shifting the plates. For bottom plates, place 
the nuts inside the structure. Do not draw the nuts tight until the section is assembled. 
Before backfilling, tighten all nuts and test to ensure compliance with torque 
requirements. 
 
304.03.05 Backfill. Earth for backfill shall be free from large lumps, clods, frozen 
material and rocks. Place it along the side of the pipe for the full width of the trench in 
layers not exceeding an uncompacted depth of 6 in. Compact each layer simultaneously 
on both sides of the pipe using an approved mechanical tamper. Refer to Section 210. 
Compact the backfill thoroughly under the haunches of the pipe. 
 
Elevate the backfill uniformly along each side of the structure to a height of at least 18 in. 
above the top of the structure. For structures without headwalls, start backfill in the center 
of the structure. If the structure includes headwalls or spandrel walls, start backfilling 
operations at one wall and work toward the opposite side. When batteries or multicell 
installations are specified, elevate backfill between cells equally on each side of each cell. 
 
Do not run trucks and construction equipment over any part of a structural plate pipe 
structure until the backfill has been completed and tamped up to a height of at least 18 in. 
above the structure. 
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304.03.06 Concrete Invert. When specified, pave the invert using Concrete Mix No. 2. 
Place and cure the concrete as  specified  in Section 420. 
 
304.03.07 End Treatment. Shop fabricate the ends of structural plate pipes and 
structural plate pipe arches on a bevel to fit and be flush with the slope and alignment of 
the surface through which they protrude, except that where an end wall or masonry slope 
protection is specified, shop fabricate the ends to fit that construction. The ends of all 
structural plate pipes and structural plate pipe arches that require an end treatment (end 
wall or slope protection) shall contain hook bolts for anchorage into the concrete. 
 
Headwalls for structural plate pipes and pipe arches shall meet Section 305. Unless 
otherwise specified, constructed them parallel to the proposed outer edge of the roadway 
shoulder. 
 

304.04 MEASUREMENT AND PAYMENT. The payment for the items specified in 
the Contract Documents will be full compensation for all applicable fabrication,  
assembly, excavation, sheeting,  shoring, strutting, dewatering, hauling, invert paving, 
storing, re-handling of material, removal and disposal of excess and unsuitable material, 
tamped fill, foundation preparation, backfill, compaction and for all material, labor, 
equipment, tools, and incidentals necessary to complete the work. 
 
304.04.01 Structural Plate Pipe and Structural Plate Pipe Arch Culverts will be measured 
and paid for at the Contract unit price per linear foot. Measurement will be as follows: 
measure the top length and the bottom length and average. The average length will be the 
pay length for each pipe in the structure. For multiple pipes, the length will be totaled to 
obtain the total pay length. 
 
304.04.02 Excavation required below the planned elevation will be measured and paid for 
as specified in 301.04. 
 
304.04.03 Selected backfill will be measured and paid for as specified in Section 302. 
 
304.04.04 Headwalls will be measured and paid for as specified in Section 305. 
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SECTION 305 — MISCELLANEOUS STRUCTURES 
 

305.01 DESCRIPTION. Construct miscellaneous cast-in-place concrete or masonry 
structures, install precast concrete structures, and clean existing inlets. 

305.02 MATERIALS. 
 
 Mortar Sand     901.01 
 Curing Materials    902.07 
 Concrete Mix No. 2, No. 3 or No. 6  902.10 
 Grout      902.11 
 Brick      903.02 
 Pipe      905 
 Reinforcement Steel    908 
 Steel      909.02 
 Castings for Frames, Covers, 
  Gratings and Steps   909.04 
 Zinc Coating     A 153 
 Stone      M 43 Size no. 57 
 Precast Concrete End walls, 
  Inlets, and Manholes   M 199 

305.03 CONSTRUCTION. Refer to Section 420 for portland cement concrete, Section 
463 for brick masonry, and 402.03.01 for excavated material. 
 
305.03.01 Construction Sequence. Complete the underground drainage structures before 
placing the roadway surfacing. Manholes, catch basins, and inlets shall not be completed 
to final grade until the grading has been finished and all necessary arrangements have 
been made to ensure suitable connections and tie-ins at proper grade and alignment with 
pavements, gutters, and curbs. 
 
305.03.02 Castings. Set frames for grates and covers for inlets and manholes, in full beds 
of mortar and rigidly secure them in place to the specified grade and alignment. 
 
305.03.03 Pipe Connections. Set or cut inlet and outlet pipes flush with the inside face of 
the structure Extend them a sufficient distance beyond the outside face of these walls to 
provide for making proper connections. Completely and neatly close the joint around the 
pipe in the structure wall with mortar or other specified materials. 
 
305.03.04 Inverts. When drainage structures contain two or more pipes, construct 
channeled inverts conforming to the Contract Documents. 
 
305.03.05 Drainage Structures. Inlets and manholes shall contain two 8 in. minimum 
diameter underdrain stubs for future connection of underdrains or for erosion control.  
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The area outside of drainage structures shall be backfilled with No. 57 aggregate for a 
width of 1.5 ft outside of the structure and extend from 6 inches below the bottom of the 
structure to the subgrade. Stone backfill and knockouts for underdrain are not required for 
precast manholes unless otherwise shown on the Plans or directed by the Engineer. 
 
305.03.06 Precast Drainage Structures. Precast drainage structures shall conform to M 
199 and/or the Contract Documents, whichever is the more restrictive. Shop drawings for 
structures in the Contract Documents shall be submitted to and approved by the Engineer 
of Record prior to fabrication. Precast inlet structures shall have two precast knockouts as 
shown on the Standard Details for the underdrain stubs where underdrain pipes are 
specified in contract document.  Designs for precast drainage structures that vary in 
dimension or reinforcement from that shown on the Standard Details shall be submitted 
along with supporting design calculations to the Engineer for approval. The submission 
shall be signed and sealed by a Professional Engineer registered in the State of Maryland. 
Include the name and address of the manufacturer, the type of structure, the identification 
number, the date of manufacture, the date of shipment, a statement indicating 
conformance with the Specifications, and the signature of the quality control manager. 
Mark the unit with the station number and designation, the identification number, the 
name or trademark of the manufacturer, the date manufactured, and stamp indicating 
conformance with the Specifications. 
 
Place and consolidate at least 6 in. of No. 57 aggregate bedding under the unit. 
 
Certification from the manufacturer for each shipment of precast units shall be required. 
Each unit shall be marked showing designation, the date of manufacture, the name or 
trademark of the manufacturer (this information shall be noted on the unit, near the top 
inside), and include a certification which shall contain a copy of the actual test results 
indicating that the inlet conforms to the Contract Documents.   
 
Do not ship any precast unit without complete documentation showing that all materials 
meet specifications per 305.02 or the Contract Documents; or without complete 
identification markings per Sections 440, 905 and 915. 
 
305.03.07 Clean Existing Inlets. Clean existing inlets and dispose of the material. Reset 
and anchor existing grates as directed. 
 

305.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all excavation, concrete, masonry, special or precast units, reinforcement, ladder 
rungs, drip stones, No. 57 aggregate, underdrain stubs, frames, grates and covers, grade 
and slope adjustments, backfill, and for all material, labor, equipment, tools, and 
incidentals necessary to complete the work. 
 
305.04.01 Standard Inlets and Manholes will be measured and paid for at the Contract 
unit price per each. When a structure exceeds the standard minimum depth an additional 
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payment will be made for the excess depth at the Contract unit price per linear foot for 
the pertinent Vertical Depth item. 
 
305.04.02 Standard End Walls, Headwalls, End Sections, and Special Structures will be 
measured and paid for at the Contract unit price per each. 
 
305.04.03 Nonstandard End Walls and other miscellaneous structures such as steps, 
spring boxes, and junction boxes, constructed using brick masonry or concrete will be 
measured and paid for at the Contract unit price per cubic yard, unless otherwise 
specified. 
 
305.04.04 Stormwater Management Risers will be measured and paid for at the Contract 
unit price per cubic yard of Concrete Mix 3 which includes gasket, watertight seals, trash 
racks, orifice plates, low flow and dewatering pipe stubs and safety rails. 
 
305.04.05 No separate or additional measurement will be made for any precast concrete 
units, metal, or castings used in the construction of any of the items noted above. 
 
305.04.06 Cleaning Existing Inlets will be measured and paid for at the Contract unit 
price per each, regardless of type, size, or depth of the inlet. 
 
305.04.07 When an existing drainage structure is to be removed and replaced with a new 
drainage structure in the same location, the cost to remove the existing drainage structure 
and a section of the existing pipe will be incidental to the cost of the new drainage 
structure. 
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SECTION 306 — UNDERDRAINS, SUBGRADE DRAINS AND 
SPRING CONTROL 

 

306.01 DESCRIPTION. Construct underdrains, subgrade drains, underdrain for spring 
control, underdrain pipe outlets, and blind drains using pipe, geotextile, and granular 
material. Clean existing underdrain outlets. 

306.02 MATERIALS. 
 
 
 Aggregate       901.01, Table 901 A 
 Pipe Materials      905 
 Geotextile, Class as specified    921.09 
 Securing Pins or Staples    921.09.03   
 

306.03 CONSTRUCTION. Coordinate the field installation of traffic barrier, signs, 
lighting, and landscaping with the Engineer to avoid any damage to the underdrains, 
subgrade drains, or outlet pipes. Correct any damage to the underdrains, subgrade drains, 
or outlet pipes. 
 
306.03.01 Excavation. Excavate trenches to the specified dimensions and grade. Ensure 
that the sides and bottom of trenches are smooth and uniform to prevent tearing of the 
geotextile when backfilling. For excavated material, refer to 402.03.01. 
 
306.03.02 Geotextile. Place geotextile when specified. Place it with the machine 
direction parallel to the longitudinal direction of the trench. Ensure that it is of sufficient 
width to completely enclose the underdrain trench, including specified overlaps. 
 
Place the geotextile tightly against the underdrain trench to eliminate voids beneath the 
geotextile.  Avoid wrinkles and folds.  Maintain at least a 24 in. overlap at joint ends or 
breaks. Pin joints and  overlaps  to securely hold the geotextile in place until placement of 
the cover material. Pin longitudinal joints, overlaps, and edges no more than 50 ft on 
center. 
 
Replace or repair damaged geotextile. 
 
306.03.03 Pipe Placement. Slope the underdrain pipe to maintain positive drainage 
toward the outlet. Place  perforated pipes with  the perforations down and arranged 
symmetrically about the vertical axis. Plug the ends of trunk lines, wyes, tees, or ells as 
directed. Make joints and connections in accordance with the manufacturer's 
recommendations. 
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306.03.04 Outlets. Outlets shall be constructed in the same manner as underdrains or as 
specified in the Contract Documents.  All pipe used shall be as specified in Section 905.  
Flexible tube type PE or PVC pipe is prohibited.  Geotextile shall not be used and the 
entire depth of the trench shall be backfilled in conformance with the requirements of 
Section 210.  The ends of trunk lines, wye, tee, or all laterals shall be plugged as directed 
by the Engineer.  All outlet joints or connections shall be formed in conformance with the 
manufacturer’s recommendations. 
 
306.03.05 Backfill. Backfill trenches to the specified dimensions and grades. Backfill 
underdrain and outlet trenches as the work progresses. 
 
(a) Underdrain.  Lightly tamp aggregate backfill, and screed or rake to provide proper 
thickness and grade. 
 
(b) Outlets. Backfill per Section 210. 
 
Replace geotextile, underdrain pipe, and outlet pipe damaged by excessive tamping. 
 
Cover longitudinal underdrain with the next pavement layer within 72 hours. Cover all 
other underdrain within 48 hours. Protect underdrain, including the geotextile, from 
contamination by soil fines. Replace or repair clogged geotextile and any underdrain 
trench that becomes contaminated. 
 
306.03.06 Cleaning Existing Outlets. Clean existing underdrain pipe outlets and dispose 
of the material. Remove and replace existing rodent screens. Where there are no screens, 
install them as directed. 
 
306.03.07 Permanent Subgrade Drains. Construct permanent subgrade drains when 
specified. Subgrade drains consist of trenches excavated through the shoulder and 
roadside grading from the edges of the road pavement to a side ditch, embankment slope, 
or other approved outlet and filled with aggregate. Locate subgrade drains at low points, 
and space them at 25 ft intervals for a distance of 125 ft on each side of the low point, 
then at intervals of 100 ft to within 125 ft of the high point. Before placing the road 
pavement and before completion of the shoulder paving or final roadside grading areas, 
cut and shape trenches to a width of 24 in. Place No. 57 aggregate to the underside of the 
shoulder material and to the underside of the specified topsoil thickness in the roadside 
grading area. The portion of the trench within the roadside grading area shall be 
completely wrapped in geotextile. The bottom of the trench at the end adjacent to the 
road pavement shall be at least 2 in. below the subgrade 
 

306.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all excavation, pipe, coupling bands, aggregate, backfill, geotextile, video inspection, 
and all material, labor, equipment, tools, and incidentals necessary to complete the work. 
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306.04.01 Underdrains, Underdrain Pipe Outlets, Subgrade Drains, and Underdrain Pipe 
for Spring Control will be measured and paid for at the Contract unit price per linear foot. 
 
Slope headwalls, rodent screens, and marker posts will not be measured but will be 
incidental to the cost of the Underdrain Outlet. 
 
306.04.05 Cleaning Existing Underdrain Outlets will be measured and paid for at the 
Contract unit price per each. The payment will be full compensation for locating outlets, 
removing and replacing the existing rodent screens, removal and disposal of material 
removed from the pipe, and for all material, labor, equipment, tools, and incidentals 
necessary to complete the work. 
 

SECTION 307 — PREFABRICATED EDGE DRAINS 
 

307.01 DESCRIPTION. Construct prefabricated edge drain systems and underdrain pipe 
outlets. 
 

307.02 MATERIALS. 
 
Outlet Pipe     905 
Select Borrow     916 
Prefabricated Edge Drain and Fittings 922 
 

307.03 CONSTRUCTION. Install prefabricated edge drains according to the 
manufacturer's recommendations. For drains with support on only one side, place the 
support side away from the pavement edge. For excavated material, refer to 402.03.01. 
 
307.03.01 Trenches for Prefabricated Edge Drains. Excavate using a trencher. Make 
the trenches as narrow as possible, but no more than 10 in. Ensure that the drain is in 
direct contact with the  pavement. Perform the excavation of the trench, placement of the 
edge drain, and placement of the first lift of backfill in a single continuous operation. 
 
307.03.02 Splices. Make splices prior to placement in the trench; in accordance with the 
manufacturer's recommendations and as approved by the Engineer. 
 
Solid Central Cores (unconnected two sided flow). Use crossover couplings at all splices 
and at 200 ft intervals. 
 
307.03.03 Connections to Outlets. Use fittings recommended by the manufacturer. 
 
Space outlets at 200 ft intervals and at the lowest elevation on all vertical curves. 
Construct outlets in accordance with 306.03.04. 
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307.03.04 Backfilling of Trenches. Unless otherwise specified, use approved material 
generated from the trenching operation. Use Select Borrow whenever additional backfill 
material is needed. 
 
Backfill in two layers, with the first layer being placed simultaneously with the drain, 
holding the drain flush against the side of the pavement. Use a vibratory shoe compactor. 
 

307.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for excavation, backfill, compaction, and for all material, labor, equipment, tools, and 
incidentals necessary to complete the work. 
 
307.04.01 Prefabricated Edge Drains and Outlet Pipe will be measured and paid for at the 
Contract unit price per linear foot. 
 
307.04.02 Additional backfill material authorized by the Engineer will be measured and 
paid for at the Contract unit price per cubic yard for Select Borrow Excavation. 
 

SECTION 308 — EROSION AND SEDIMENT CONTROL 
 
Refer to Section 101.03 Erosion and Sediment Control 
 
 
 
 
 

SECTION 309 — CONCRETE DITCHES 
 

309.01 DESCRIPTION. Construct concrete ditches and incidental toe walls. 
 

309.02 MATERIALS. 
Crusher Run Aggregate CR-6     901.01 
No. 57 Aggregate      901.01 
Curing Materials      902.07 
Form Release Compounds     902.08 
Concrete Mix No. 2      902.10 
Joint Sealer       911.01 
Preformed Joint Filler      911.02 
Borrow       916 
Soil Stabilization Matting     920.06 
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309.03 CONSTRUCTION. 
 
309.03.01 Excavation. Excavate and prepare the subgrade per Section 602. For 
excavated material, refer to 402.03.01. 
 
309.03.02 Forms. Use steel or wooden forms meeting Section 603. 
 
309.03.03 Concrete. Mix and place according to Section 603. 
 
309.03.04 Joints. Place joints no more than 15 ft apart. Use either bulkhead or weakened 
plane construction joints. Either tool or saw weakened plane joints to a depth of at least 
3/4 in. Place expansion joints no more than 90 ft apart and seal. 
 
309.03.05 Cold Weather Construction and Curing. Refer to 520.03.02 for cold 
weather construction and to 520.03.12 for concrete curing. 
 
309.03.06 Backfill. After the forms have been removed, place and compact the backfill. 
 
309.03.07 When the existing concrete ditch is removed but not replaced, regrade and 
stabilize the area as directed. 
 

309.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all concrete, excavation, forms, backfill, curing, disposal of excess or unsuitable 
material, toe walls, and for all material, labor, equipment, tools, and incidentals necessary 
to complete the work. 
 
309.04.01 Concrete Ditches will be measured and paid for at the Contract unit price per 
square yard. 
 
309.04.02 The removal and disposal of unsuitable material below the subgrade will be 
measured and paid for at the Contract unit price per cubic yard for Class 2 Excavation. 
 
309.04.03 When Borrow or Selected Backfill using No. 57 Aggregate or Selected 
Backfill using Crusher Run Aggregate CR-6 is approved by the Engineer as replacement 
material for the Class 2 Excavation, it will be measured and paid for at the Contract unit 
price per cubic yard for the pertinent items as specified in the Contract Documents. 
 
309.04.04 Concrete Ditches removed but not replaced will be paid for at the Contract unit 
price per square yard. The payment will include the cost to dispose of the material, 
regrading, topsoil, and soil stabilization matting. 
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SECTION 310 — CONCRETE SLOPE AND CHANNEL 
PROTECTION 

310.01 DESCRIPTION. Protect slopes and channels with cast-in-place concrete and 
cutoff walls. 
 

310.02 MATERIALS. 
 
Crusher Run Aggregate CR-6     901.01 
No. 57 Aggregate      901.01 
Curing Materials      902.07 
Form Release Compound     902.08 
Concrete Mix No. 2      902.10 
Welded Steel Wire Fabric     908.05 
Joint Sealer       911.01 
Preformed Joint Fillers     911.02 
Roofing Paper       911.07 
Borrow       916 
 

310.03 CONSTRUCTION. 
 
310.03.01 Excavation. Excavate, including excavation for cutoff walls, according to 
Section 602. Refer to 402.03.01 for excavated material. 
 
310.03.02 Cast-In-Place Concrete. Construct cast-in-place concrete slope protection in 
alternate strips so that construction joints are all in one direction and that tooled joints run 
perpendicular to the  construction joints. The result shall be a checkerboard pattern 
having squares of at least 3 ft but not more than 5 ft. The Engineer will determine the size 
of the squares and the size of squares around curved surfaces. Construct joints and cutoff 
walls as specified. 
 
310.03.03 Forms. As specified in Section 603. 
 
310.03.04 Concreting. Mix concrete as specified in 915.03.04. Volumetric batching and 
continuous mixing will be permitted. Prior to placing the concrete, use acceptable 
methods to dewater areas that are subject to the infiltration of water. Spread and tamp, or 
otherwise consolidate the concrete. Strike it off with an approved screed, and give the 
surface a broomed finish. Do not plaster the surface. Use a 1/4 in. edging tool on all 
edges and joints. 
 
310.30.05 Cold Weather Construction and Curing. Refer to 520.03.02 and .12 
respectively. 
 
310.03.06 Backfill. After removing the forms, place and compact the backfill. 
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310.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all concrete, forms, excavation, curing, joint sealer and filler, backfill, compaction, 
disposal of excess or unsuitable material, and for all material, labor, equipment, tools, and 
incidentals necessary to complete the work. 
 
310.04.01 Concrete Slope and Channel Protection and Concrete Slope Protection for 
Streams will be measured and paid for at the Contract unit price per square yard of 
finished surface. 
 
310.04.02 Cutoff Walls will be measured and paid for at the Contract unit price per linear 
foot. 
 
310.04.03 The removal and disposal of unsuitable material below the subgrade will be 
measured and paid for at the Contract unit price per cubic yard for Class 2 Excavation. 
 
310.04.04 When Borrow or Selected Backfill using No. 57 Aggregate or Selected 
Backfill using Crusher Run Aggregate CR-6 is approved by the Engineer as replacement 
material for the Class 2 Excavation, it will be measured and paid for at the Contract unit 
price per cubic yard for the pertinent item specified in the Contract Documents. 
 

SECTION 311 — RIPRAP DITCHES 

311.01 DESCRIPTION. Construct riprap ditches and riprap ditches with capping. 

311.02 MATERIALS. 
 
Riprap        901.02 and .03 
Geotextile, Class as specified     921.09 
2 to 4 in. Stone      M43, No.1 

311.03 CONSTRUCTION. 
 
311.03.01 Excavation. Excavate to the specified line and grade. Ensure that ditch sides 
and bottom are smooth and firm, free from protruding objects that would damage the 
geotextile, and constructed in an acceptable manner. For excavated material, refer to 
402.03.01. 
 
311.03.02 Geotextile Placement. Place the geotextile on the prepared subgrade with the 
adjacent edges overlapped at least 2 ft. Replace or repair damaged geotextile as directed. 
 
311.03.03 Riprap Placement. Place stones by mechanical or other acceptable methods to 
produce a reasonably graded mass of stone. Methods that cause extensive segregation are 
unacceptable. Place the riprap to the specified depth. 
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311.03.04 Backfill. Backfill any excavation voids existing along the edges and ends of 
the placed riprap. Use suitable material to blend in with contiguous slopes, ditch lines, 
and existing ground. Cap riprap placed in the clear recovery area with a layer of 2 to 4 in. 
stone. 

311.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all excavation, geotextile, stone, backfill, disposal of excess material, and  for  all 
material,  labor,  equipment,  tools,  and incidentals necessary to complete the work. 
 
311.04.01 Riprap Ditches and Riprap Ditches with Capping will be measured and paid 
for at the Contract unit price per square  yard of finished surface. 
 
311.04.02 Bottom Cutoff Walls and Side Cutoff Walls will be measured and paid for at 
the Contract unit price per linear foot. 
 

SECTION 312 — RIPRAP SLOPE AND CHANNEL PROTECTION 
 

312.01 DESCRIPTION. Protect slopes and channels with a covering of geotextile and 
stone or an aggregate filter blanket. 
 

312.02 MATERIALS. 
 
Aggregate Filter Blanket 
 Crusher Run Aggregate CR-6    901.01 
Stone        901.02 
Geotextile, Class as specified     921.09 
 

312.03 CONSTRUCTION. 
 
312.03.01 Excavation. Excavate for riprap and cutoff walls to the specified lines and 
grades. Ensure that the subgrade is smooth and firm, free from protruding objects that 
would damage the geotextile, and constructed in an acceptable manner. For excavated 
material, refer to 402.03.01. 
 
312.03.02 Geotextile. Place the geotextile on the prepared subgrade with the adjacent 
edges overlapping at least 2 ft. Replace or repair damaged geotextile as directed. 
 
312.03.03 Aggregate Filter Blanket. When an aggregate filter blanket is specified, 
construct it to the specified lines and grades and compact it in an acceptable manner. 
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312.03.04 Riprap Placement. Ensure that the underlying surface is free of brush, trees, 
and stumps, and is acceptable to the Engineer. 
 
Place the first section of riprap consisting of at least 5 tons, which will be inspected by 
the Engineer for conformance to gradation and placement requirements. If approved, this 
section will be used to evaluate quality control for the remainder of the project. If the 
material is rejected, remove it from the project and place additional sections, each at least 
5 tons. 
 
Begin the placement of the riprap with the bottom cutoff walls or toe sections. Place the 
larger stones in the cutoff walls and along the outside edges of the limits of slope and 
channel protection. Place the riprap with equipment that produces a uniformly graded 
mass of stones. 
 
Ensure that the surface elevation of completed riprap installations is flush with adjacent 
channel bed or bank slope elevations, and does not create an obstacle to the flow. Ensure 
that the outer riprap surfaces are even and present a generally neat appearance. The plus 
or minus tolerance of the surface of the finished riprap installation is 3 in. for Class I 
Riprap and 6 in. for Class II and III Riprap from the lines and grades shown on the 
Contract Documents when measured perpendicular to the exterior surface of the 
stonework. 
 
Place and distribute the stone so the resulting layer will contain a minimum of voids and 
there will be no pockets of same size material. Place the stone to its full course thickness 
in one operation in a manner that the underlying material is not be displaced or worked 
into the course of riprap being placed. When an aggregate filter blanket is used, proceed 
with the placement of the riprap in a controlled manner to avoid disruption or damage to 
the layer of bedding material. 
 
312.03.05 Backfill. Backfill any excavation voids existing along the edges of the 
completed slope and channel protection, and compact it in an acceptable manner. 
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312.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all excavation, geotextile, stone, backfill, compaction, disposal of excess material, 
prewashing when required, preparation of quality control section, and for all material, 
labor, equipment, tools and incidentals necessary to complete the work. 
 
312.04.01 Riprap Slope and Channel Protection will be measured and paid for at the 
Contract unit price per square yard. Area measurements will be actual surface 
measurements. 
 
312.04.02 Cutoff Walls will be measured and paid for at the Contract unit price per linear 
foot. 
 
312.04.03 Riprap for Scour Protection will be measured and paid for at the Contract unit 
price per ton for the item Class II Riprap For Scour Protection. 
 
312.04.04 Aggregate Filter Blanket will be measured and paid for at the Contract unit 
price per square yard for the depth specified. 
 
 
 

SECTION 313 — GABIONS 
 

313.01 DESCRIPTION. Protect slopes and channels by placing stone filled wire 
baskets. 
 

313.02 MATERIALS. 
Stone        901.05 
Wire for Gabions      906.01 
Geotextile, Class as specified     921.09 
 

313.03 CONSTRUCTION. 
 
313.03.01 Excavation. Excavate, including excavation for cutoff walls, to the specified 
lines and grades. Ensure that the subgrade is smooth, firm, and free from protruding 
objects or voids that would affect the proper placement of the wire baskets or damage the 
geotextile. For excavated material, refer to 402.03.01. 
 
313.03.02 Geotextile. Place geotextile on the prepared subgrade. Overlap adjacent strips 
at least 2 ft. Replace or repair geotextile damaged during placement of the wire baskets. 
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313.03.03 Wire Baskets. Begin placement with the cutoff walls. Set the empty units on 
the geotextile and bind the vertical ends together with wire ties or interlocking fasteners 
spaced to permit stretching of the units to remove kinks. Use stretching methods that do 
not damage the baskets. Use stakes, pins, or other approved methods to ensure proper 
alignment. 
 
313.03.04 Stone. Carefully fill the basket units with stone placed by hand or machine to 
ensure good alignment with a minimum of voids between stones.  Avoid bulging of the 
mesh.  Do not drop the stone from a height greater than 36 in. Place the stone to provide a 
minimum of two courses. Place the top layer of stone to a uniform surface. Avoid any 
bulging of the lid mesh. After a basket unit is filled, bend the lid over until it meets the 
ends of the unit. Secure the lid to the sides and ends with wire ties or interlocking 
fasteners. When a complete basket unit cannot be installed because of space limitations, 
cut the basket unit to fit as directed. 
 
313.03.05 Backfill. Backfill any excavation voids existing along the edges of the 
completed gabions and compact in an acceptable manner. 
  

313.04 MEASUREMENT AND PAYMENT. Gabions, including cutoff walls will be 
measured and paid for at the Contract unit price per cubic yard of stone filled wire 
baskets complete in place. The payment will be full compensation for all excavation, 
geotextile, stone, ties or fasteners, backfill, compaction, disposal of excess material, and 
for all material, labor, equipment, tools, and incidentals necessary to complete the work. 
 
 

SECTION 314 — FLOWABLE BACKFILL 
 

314.01 DESCRIPTION. Furnish, haul, and place flowable cement stabilized backfill 
material. When specified, use for utility cut backfill, pipe backfill, or for filling 
abandoned pipes. 
 

314.02 MATERIALS.  
Controlled Low Strength Material 902.16 
 
314.02.01 Fillers. When required, fillers shall be natural aggregates with a maximum size 
of 3/4 in. and may include sands. Bottom ash shall not be used as filler. 
 
314.02.02 Components. Toxic and deleterious components shall not be used in the 
backfill mixture. The mixture shall have a 28 day, unconfined compressive strength of at 
least 100 psi based on the manufacturer's certification. Certification shall include the 
actual test data for each mixture to be used. 
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314.02.03 Analysis. Chemical analysis of the fly ash used in the mixture shall conform to 
U.S. EPA EP Toxicity Standards. Whenever the coal source is changed or replenished, 
and when fly ash from a different source is used, conduct an analysis of the fly ash from 
each stockpile. Submit the results of the analysis to the Engineer for approval prior to 
using the mixture. 
 

314.03 CONSTRUCTION. Place the material according to the manufacturer’s 
recommendations or as directed by the Engineer. Backfill utility trenches full depth to the 
top of the subgrade. Fill all voids during the backfill operation. 
 
Protect the backfilled utility cut from freezing and traffic for 24 hours. Wait at least 24 
hours after backfilling is complete and approved by the Engineer before beginning the 
paving operations. 
 
Fill abandoned pipes with backfill after each end of the pipe has been properly plugged. 
Refer to 3030.03.10. Cut two holes into the plug at the upstream end and pump backfill 
into the pipe through one of the holes until the pipe is completely filled. 
 
Keep and submit detailed records of all flowable backfill placed. Include the source of 
the fly ash, the date placed, the location, depth, and the quantity used. 
 

314.04 MEASUREMENT AND PAYMENT. Flowable Backfill will be measured and 
paid for at the Contract unit price per cubic yard. The payment will be full compensation 
for all material, labor, equipment, tools, and incidentals necessary to complete the work. 
 

SECTION 315 — INFILTRATION TRENCHES 
 

315.01 DESCRIPTION. Install infiltration trenches as specified. 
 

315.02 MATERIALS. 
 
Class I Riprap       901.02 
Geotextile, Class as specified     921.09 
PVC Pipe, Schedule 40     D 1785 
Stone        M 43 No. 2 
 

315.03 CONSTRUCTION. Do not place infiltration trenches in service until all of the 
contributing drainage area has been stabilized and approved. Restrict heavy equipment 
and traffic from the proposed infiltration trench location. 
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315.03.01 Excavation. Remove excavated material from the trench site. Ensure that 
trench walls and bottom are free of protruding objects that could damage the geotextile. 
When necessary, slope the trench walls. Ensure that  the bottom dimensions and stone 
depth are as specified. Roughen the side walls of the trench. Grade the bottom of the 
trench flat. For excavated material, refer to 402.03.01. 
 
315.03.02 Installation. Place geotextile on the sides of the trench and the top of the No. 2 
stone. Do not cover the bottom of the trench. The geotextile for the sides of the trench 
shall overlap the top geotextile by 6 to 8 in. Extend the top geotextile the full width and 
length of the trench. All longitudinal joints in the top geotextile shall overlap at least 6 in. 
The upstream roll shall overlap the downstream roll by at least 2 ft, for a shingled effect. 
 
Place an observation well vertically in the longitudinal center of each infiltration trench. 
Use 6 in. diameter perforated PVC pipe, Schedule 40. Place the pipe on a base plate at the 
bottom of the trench. Cap the well using a threaded PVC fitting and a vandal proof sewer 
cap.  Set the cap 6 in. above ground, and mark the depth of the trench on the cap.  Provide 
a plastic collar with ribs to prevent rotation of the well when removing the cap. When soil 
capping is used, construct the observation well using perforated PVC pipe within the No. 
2 stone and non-perforated pipe through the soil capping. 
 
All stone shall be clean and free of all soil and fines. Place the No. 2 stone in 12 in. lifts 
with no compaction. Avoid any intermixing of the soil and fines with the stone aggregate. 
Remove and replace contaminated aggregate. Cap the trench with at least 12 in. of stone 
or soil as specified. 
 

315.04 MEASUREMENT AND PAYMENT. Infiltration Trenches will be measured 
and paid for at the Contract unit price per cubic yard. The payment will be full 
compensation for all excavation, stone, capping, riprap, geotextile, PVC pipe, fittings, 
cap, and for all material, labor, equipment, tools, and incidentals necessary to complete 
the work. 
 

SECTION 316 - ENVIRONMENTAL PROTECTION AND 
RESTORATION 

 

316.01 DESCRIPTION.  This work shall consist of the protection of the environment 
and natural resources.  It includes cleanup and restoration of the construction site to 
prevent accidents involving any person, to protect all work in place, to restore all 
disturbed areas, removal of all evidence of construction activities, and to effect 
completion of the contract in an orderly manner. 
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316.02 ENVIRONMENTAL REQUIREMENTS.   
 
316.02.01 General.  The General Assembly of the State of Maryland has determined that 
the lands and waters comprising the watersheds of the State are great natural assets and 
resources; that as a result of erosion and sediment deposition on lands and in waters 
within the watersheds of the State, the waters are being polluted and despoiled to such a 
degree that fish, marine life, and recreational use of the waters are being adversely 
affected.  In order to protect the natural resources of the State, the Secretary of Natural 
Resources directed the adoption of criteria and procedures to be used by the counties and 
the local soil conservation districts to implement soil and shore erosion control programs  
 
316.02.02  Erosion and Sediment Control. 
 
See Section 101.03 for Erosion and Sediment Control requirements. 
 
316.02.03 Preservation of Natural Resources. Land Disturbance is defined as any earth 
movement and land changes including but not limited to tilling, clearing, grading, 
excavating, stripping, filling and related activities.  All land disturbance resulting from 
construction operations, contract work, clean-up and the condition of the adjacent terrain 
upon completion of the work shall fully comply with all applicable regulations and laws 
concerning the preservation of natural resources. 
 
316.02.04 Contractor’s Responsibility. The Contractor shall be responsible for 
furnishing all necessary items for fulfilling the work described herein for Environmental 
Protection including prevention and control of erosion and sedimentation that results 
directly or indirectly from the project as set forth in Section 101.03 or these 
Specifications. 
 

316.03 PREVENTION OF WATER POLLUTION. 
 
316.03.01 The Contractor shall take all such precautions in the conduct of his operations 
as may be necessary to avoid contaminating the water in adjacent watercourses or water 
storage areas including wells whether natural or man-made. 
 
316.03.02 All earthwork, moving of equipment, water control of excavations, and other 
operations likely to create silting, shall be conducted so as to prevent pollution of 
watercourses or water storage areas. 
 
316.03.03 Water used during the Contract work, which has become contaminated with 
oil, bitumen’s, harmful or objectionable chemicals, sewage, or other pollutants, shall be 
disposed of so as to avoid affecting all nearby waters and lands.  Under no circumstances 
shall the Contractor discharge pollutants into a watercourse or water storage area.  Water 
used in aggregate processing, concrete curing, foundation and concrete lift cleanup or any 
other waste shall not be permitted to enter a stream.  When water from adjacent sources is 
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used in the contract work, intake methods shall be such as to avoid contaminating the 
source of supply or becoming a source of erosion. 

316.04 DUST CONTROL.  Throughout the entire construction period, maintain dust 
control by use of water sprinklers or chemical dust control binder as may be approved by 
the Engineer. 

316.05 RESTORATION 
 
316.05.01 Cleanup. Construction cleanup shall proceed as construction progresses and 
shall consist of the removal of all mud, oil, soil, gravel, trash, debris and any other 
materials that are unsightly. 
 
316.05.02 Disturbed Areas. All areas disturbed by the Contractor’s operations, including 
staging and stockpiling areas, construction strips, access roads, stream crossing sites and 
areas within the acquired right-of-way shall be restored and restabilized as specified in 
these specifications. 
 
316.05.03 Tree Protection. Tree protection, repair and replacement shall be performed 
in accordance with Title 8, Subtitle 07, Chapter 02, Department of Natural Resources, 
Roadside Tree Care. 
 
316.05.04 Restabilization. Unless otherwise indicated, provide sod on all disturbed areas 
which supported a previously established stand of turf.  Install soil stabilization matting 
or sod on slopes of 2:1 and steeper and as otherwise directed by the Engineer.  Provide 
seeding on all other disturbed and filled areas.  Restabilization shall be done in 
accordance with Section 700 of these Specifications. 
 
316.05.05 Signs, Markers, Etc. Preserve public and private signs, markers, guardrails 
and fences and maintain in their original condition unless written permission is obtained 
for their removal and replacement.  Remove and properly store such items when in 
conflict with grading and properly store such items when in conflict with grading 
operations.  Store in a manner to kept them clean and dry and re-erect as such new 
locations to prevent damage to underground or overhead public utility structures.  Such 
items lost or damaged as a result of the Contractor’s failure to properly protect or store 
them will result in replacement by the County with cost deducted from the Contractor’s 
retainage.  
 
316.05.06 Gravel Surface And Shoulders. Gravel surface and shoulders shall be 
restored equal to or better than their original condition.  Do not reuse shoulder material if 
contaminated by foreign material.  In such case, replace with new material of equal 
quality and gradation.  Material and methods of construction shall be in accordance with 
these Specifications and applicable permits secured for this Contract. 
 
316.05.07 Final Restoration. Final restoration and restabilization including seeding, 
sodding and paving when season permits, shall proceed immediately after construction 
activity is completed in a given area.  The contractor shall tear down, remove all 
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temporary construction facilities constructed by him, and leave the site in an orderly 
condition. 
 
316.05.08 Disposal Of Waste Materials. Construction water materials shall be disposed 
of in an authorized County disposal area or in an area covered by a current grading or 
sediment control permit.  Waste material disposed of in an unauthorized area shall be 
removed by the contractor and the area shall be restored to its original condition, at no 
cost to the County. 
 
316.05.09 Private Agreements. Separate agreements between the Contractor and 
property owners for storage of materials or grading, cleanup, seeding, sodding, tree 
removal or replacement shall be executed and copies submitted in writing to the Engineer 
prior to commencement of the work.  All arrangements for access through private 
property to borrow areas, spoil areas, storage sites, etc. shall include standards for 
sediment and erosion control and environmental protection as set forth in these 
specifications.  Agreements shall include restoration and restabilization of disturbed areas 
using standards that meet or exceed those required for county rights-of-way.  
 
Any arrangements involving private agreements between the Contractor and property 
owners beyond those set forth in the contract documents shall not involve the County and 
shall be at the Contractor’s expense.  The contractor shall be responsible for obtaining all 
of the appropriate permits. 

316.06 METHOD OF MEASUREMENT.  Measurement for the work addressed under 
this section will be in accordance with the appropriate sections of these specifications as 
referenced in the contract documents.  Where no such reference is made, no measurement 
will be made for this work. 

316.07 BASIS OF PAYMENT.  Work performed under the requirements of this section 
will be paid for as measured above in accordance with the appropriate sections of these 
specifications or as otherwise set forth in the contract documents. 
 
Where no such measurement is provided for and where no bid item is set forth in the 
contract, the work shall be considered incidental to the several bid items required to 
construct the project. 
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SECTION 317 — STORMWATER MANAGEMENT (SWM) 
FILTRATION FACILITIES 

 

317.01 DESCRIPTION.  Construct stormwater management (SWM) filtration facilities 
as specified. 
 
SWM Filtration Facilities Identification.  SWM filtration facilities are identified by 
unique six-digit inventory numbers and include the following designations. 
 

(a) Bioretention. 
 

(b) Micro-Bioretention. 
 

(c) Organic Filters. 
 

(d) Surface Sand Filters. 
 

(e) Submerged Gravel Wetlands. 
 

(f) Landscape Infiltration. 
 

(g) Rain Gardens. 
 

(h) Infiltration Berms. 
 

(i) Bio-swales. 
 

317.02 MATERIALS. 
 
 No. 57 Aggregate    901.01 
 No. 7 Aggregate    901.01 
 No. 2 Aggregate     M-43, No. 2 
 Concrete     902.10 
 Topsoil     920.01.01 and 920.01.02 
 Bioretention Soil Mix (BSM)   920.01.05 
 Coarse Sand     920.01.05(a) (1) 
 Fertilizer     920.03.01 
 Shredded Hardwood Bark (SHB) Mulch 920.04.03 
 Soil Stabilization Matting (SSM)  920.05 
 Seed and Turfgrass Sod    920.06 
 Plant Materials    920.07 
 Water     920.09.01 
 Geotextile, Class PE, Type III  921.09 
 Securing Pins or Staples   921.09 
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Aggregate.  Ensure aggregate has been adequately washed and is free of soil and fines. 
 
Subdrain Pipe, Fittings and Geotextile Sock.  Perforated and solid-wall polyvinyl 
chloride profile wall drain pipe (PPWP) meeting M-304 or corrugated polyethylene 
drainage pipe (CPP) meeting M-252, Type S and Type SP. Perforated pipe shall have two 
rows of slotted perforations with an opening area of 20 cm2/m to 21 cm2/m.  When 
specified, use the geotextile sock recommended and supplied by the subdrain pipe 
manufacturer. 
 

317.03 CONSTRUCTION. 
 
317.03.01 Site Protection.  Prior to constructing SWM filtration facilities, ensure that the 
SWM facility site areas are protected from vehicular traffic and is not used for erosion 
and sediment controls, stockpiles or equipment storage. 
 
317.03.02 Site Preparation.  Unless facilities are off-line and will receive no runoff, 
construct facilities only after all surrounding and adjacent areas are permanently 
stabilized. Divert flow from entering the SWM filtration facility areas unless same-day 
stabilization is specified for the SWM filtration facility location.  Prevent trash, debris 
and sediment from entering SWM filtration facilities during construction. 
 
317.03.03 Schedule.  Perform SWM filtration facility activities during dry weather and 
when soil moisture conditions are suitable and unless the facility is off-line or flow 
diversions are in place.  Only work with soil that is friable and not in a muddy or frozen 
condition.  Cease operations when soil and overall conditions are otherwise unsuitable. 
  
317.03.04 Excavation.  Use methods of excavation that minimize compaction of the 
underlying soils.  Where feasible, operate equipment from locations adjacent to SWM 
filtration facilities rather than within the facility area.  Use only wide-track or marsh-track 
equipment, or light equipment with turf-type tires to excavate, grade, and place materials.  
Do not use equipment with narrow tracks or narrow tires, rubber tires with large lugs, or 
high-pressure tires. 
 
317.03.05 Excavation Area Bottom Preparation. Only work with soil that is friable and 
not in a muddy or frozen condition. When present, remove any standing water from the 
excavation area. Prepare the bottom of the excavated area as follows. 
 

(a) Submerged Gravel Wetlands.  Rake surface to loosen soil. 
 

(b) All Other SWM Filtration Facilities.  Till to a minimum depth of 8 in. to loosen 
soil. 

 
317.04.06 Geotextile.  Place tightly against the vertical sides of the excavation area, 
pulling tight to eliminate wrinkles and folds and pin securely.  Eliminate any voids 
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between the geotextile and the underlying soil and avoid wrinkling and folding the 
geotextile. Maintain a minimum 12 in. overlap at the geotextile joint ends or breaks. Pin 
longitudinal joints, overlaps and edges securely with pins spaced no greater than 10 ft on 
center. Do not place geotextile on the bottom of the excavated area. 
 
317.03.07 Miscellaneous Structures. Furnish and install according to Section 305. 
 
317.03.08 Aggregate.  Place aggregate in layers as specified.  Prevent soil, fines, and 
other debris from contaminating the aggregate.  Remove contaminated aggregate and 
replace with clean aggregate. 
 
317.03.09 Subdrain Pipe.  Cap the ends of all subdrain pipe not terminating in a 
cleanout, vent, or drainage structure unless otherwise specified.  Ensure perforations are 
placed on the bottom of the horizontal subdrain pipe runs. 
 

(a) Cleanouts.  Install solid-wall pipe vertically and connect to horizontal subdrain 
with approved manufactured connections.  Provide a counter-sunk screw cap on 
the exposed ends. 

 
(b) Vents.  Install solid-wall pipe vertically and connect to the horizontal subdrain 

with approved manufactured connections.  Provide a ventilated screw cap on the 
exposed ends. Ventilation holes or slots shall be no larger than 1/4 in. in diameter 
or width.  The sum total area of the openings shall be no less than 1 in2.  Ensure 
that the ventilation openings are above the maximum specified water surface 
elevation. 

 
(c) Observation Wells.  Use perforated and solid-wall pipe. Place the geotextile sock 

over the perforated pipe portion and secure at both ends.  Provide a screw cap on 
the exposed end extending 2 in. above the surface.  When a concrete collar is 
specified, ensure the top of the well is flush with the surface of the concrete 
collar. 

 
317.03.10 Coarse Sand.  Place coarse sand in horizontal layers not exceeding 12 in.  
After each lift, spread the course sand to provide a uniform surface then spray or sprinkle 
water to saturate the lift until water flows from the subdrain outlet.  Use an appropriate 
sediment control device to capture any discharged sediment-laden water from the 
subdrain outlet.  Place, spread, and water course sand to uniform surface true to depth, 
line, cross section and elevation to ensure the completed work is as specified after 
settlement.  Prevent soil, fines and other debris from contaminating the coarse sand.  
Remove contaminated coarse sand and replace with clean coarse sand. 
 
317.03.11 Bioretention Soil Mix (BSM).  Place BSM in horizontal layers not exceeding 
12 in.  After each lift, spread the BSM to provide a uniform surface and spray or sprinkle 
water to saturate the entire area of BSM until water flows from the subdrain outlet.  Use 
an approved sediment control device to capture any discharge sediment-laden water.  
Place, spread, and water BSM to uniform surface true to depth, line, cross section and 
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elevation to ensure the completed work is as specified after settlement.  Prevent soil, 
fines, and other debris from contaminating the BSM. Remove contaminated BSM and 
replace with uncontaminated BSM.  
 
317.03.12 Topsoil.  Place topsoil as specified.  Do not blend topsoil into BSM when 
topsoil is placed on top of BSM. 
 
317.03.13 Check Dams. 
 

(a) Topsoil Check Dams.  Construct topsoil check dams to the dimensions, grades, 
and depths specified. 

 
(b) Concrete Check Dams.  Furnish and install concrete check dams as specified and 

according to Section 305. 
 
317.03.14 Soil Stabilization Matting (SSM).  As specified in Section 709.  
 
317.03.15 Vegetation Installation and Establishment.  Unless facilities are off-line or 
flow diversions are in place, , install seed, sod, trees, shrubs, perennials, and annuals 
within SWM filtration facility areas immediately after final grading.  In the event that 
vegetation cannot be installed and established due to time-of-year or weather restrictions, 
keep diversion controls in place until such time that permanent vegetation may be 
established. Do not use machinery other than hand held within the BSM footprint. 
 

(a) Turfgrass Establishment.  As specified in Section 705. 
 

(b) Meadow Establishment and Wildflower Seeding.  As specified in Section 707. 
 

(c) Turfgrass Sod Establishment.  As specified in Section 708. 
 

(d) Tree, Shrubs and Perennial Installation and Establishment.  As specified in 
Section 710. 

 
(e) Annuals & Bulb Installation and Establishment.  As specified in Section 711. 

 
317.03.16 Soil Amendments and Fertilizer.  Apply according to Section 705, 706, 707, 
708, 710, or as specified.  Use the following for plant materials installed in BSM. 
 

(a) Non-Vegetated BSM.  Do not apply compost, other soil amendments, or fertilizer 
to non-vegetated BSM. 

 
(b) Trees, Shrub, and Perennials in BSM.  Do not apply compost or other soil 

amendments to backfill soil or to planting beds. 
 
Apply fertilizer to each planting pit per 710.03.04 when trees, shrubs, perennials, 
perennial plugs, or other plant materials are installed in BSM per Section 710. 
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(c) Seeded or Sodded BSM.  Do not apply compost or other soil amendments. 

 
Uniformly apply either of the fertilizers in Table 1 at the rate specified over the installed 
surface of the BSM when BSM will be permanently vegetated with Turfgrass 
Establishment, Shrub Seeding Establishment, Meadow Establishment, Turfgrass Sod 
Establishment, or other seeded or sodded vegetation establishment as specified. 
 
BIORETENTION SOIL MIX 
 
TABLE 1 - FERTILIZER APPLICATION RATES 
 FERTILIZER  

LB PER SY 
FERTILIZER 
LB PER ACRE 

20-16-12 (83% UF with MAP and SOP) 0.052 200 
14-14-14 polymer coated or granular 0.062 275 

 
(d) Nutrient Management Reporting.  Record the fertilizer analysis, the square yards 

covered, and the pounds of fertilizer applied on the Nutrient Management 
Reporting Form.  Submit the Form within 24 hours after applying fertilizer. 

 
(e) Fertilizer.  Refer to (b).  Rake fertilizer that is broadcast over the surface of the 

BSM for seeding or sodding to a depth of 1/8 to 1/2 in.  Raking may be performed 
as part of seeding or sodding operations.  Complete raking before soil 
stabilization matting or sod is installed. 

 
317.03.17 Shredded Hardwood Bark (SHB) Mulch.  As specified in 710.03.13. 
 
317.03.18 Inspection and SWM Facility As-Built Certification.  Inspect and document 
each step of construction of SWM filtration facilities and complete the applicable 
checklists and furnish the SWM facility as-built certification as specified. 
 

317.04 MEASUREMENT AND PAYMENT.  Payment will be full compensation for 
all control of discharge from subdrain pipe, geotextile, watering, sheeting, shoring, 
dewatering, hauling, storing, re-handling of material, removal and disposal of excess and 
unsuitable material, tilling, grading and slope adjustments and for all material, labor, 
equipment, tools, and incidentals necessary to complete the work. 
 
Excavation.  Excavation will be measured and paid for as specified in Section 201. 
 
Miscellaneous Structures.  Miscellaneous Structures will be measured and paid for per 
cubic yard of the specified mix concrete. 
 
Aggregate.  Aggregate will be measured and paid for at the Contract unit price for one or 
more of the following. 
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(a) No. 2 Aggregate for Stormwater Management Facilities per cubic yard. 
 

(b) No. 7 Aggregate for Stormwater Management Facilities per cubic yard. 
 

(c) No. 57 Aggregate for Stormwater Management Facilities per cubic yard. 
 
Removal of contaminated aggregate and replacement with clean aggregate will be at no 
additional cost to the Administration. 
 
Geotextile.  Geotextile will not be measured but the cost will be incidental to the 
excavation. 
 
Subdrain Pipe.  Perforated and solid-wall subdrain pipe will be measured and paid for at 
the Contract unit price per linear foot for the specified size of subdrain pipe.  Fittings, 
caps, geotextile sock, cleanouts, vents, observation wells, and other incidentals will not 
be measured but the cost will be incidental to the subdrain pipe. 
 
Coarse Sand.  Coarse Sand will be measured and paid for at the Contract unit price per 
cubic yard for Coarse Sand for Stormwater Management Facilities. 
 
Removal of contaminated coarse sand and replacement with uncontaminated coarse sand 
will be at no additional cost to the Administration. 
 
Check Dams.  Check dams will be measured and paid for at the Contract unit price for 
one or more of the following. 
 

(a) Topsoil Check Dams per each. 
 

(b) Concrete Check Dams per each. 
 
Bioretention Soil Mixture (BSM).  BSM will be measured and paid for at the Contract 
unit price per cubic yard. 
 
Removal of contaminated BSM and replacement with clean BSM will be at no additional 
cost to the Administration. 
 
Water.  Water used for saturation of coarse sand and BSM will not be measured but the 
cost will be incidental to the pertinent items. 
 
Shredded Hardwood Bark (SHB) Mulch.  SHB Mulch will be measured and paid for at 
the Contract unit price per square yard for Shredded Hardwood Bark Mulching, 3 in. 
depth. 
 
Sediment Control for Discharge from Subdrain Pipe Outlets. Control for any 
sediment-laden discharge from subdrain pipe outlets will not be measured but will be 
incidental to the pertinent Erosion and Sediment Control items. 
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Topsoil.  As specified in 701.04. 
 
Vegetation Installation and Establishment.  Vegetation installation and establishment 
will be measured and paid for at the Contact unit price for the pertinent landscaping items 
as specified in 705.04, 707.04, 708.04, 710.04 and 711.04. 
 
Soil Stabilization Matting.  As specified in 709.04. 
 
Stormwater Management (SWM) Facility As-Built Certification.  As specified. 
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CATEGORY 400 - STRUCTURES 
 

SECTION 402 — STRUCTURE EXCAVATION (Class 3) 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 

402.03.03 Footing Foundations. 
 
Delete the references to TC-4.01 and falsework details and use General Conditions 
Section GC-5.14. Delete “The experience specified in TC-4.01 will be waived.”   
 

SECTION 405 — REMOVAL OF EXISTING STRUCTURES 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 

405.03.01 Removal of Bridge Deck Slabs. 
 
Delete the underclearance specified in TC-6.12 and use 14’-6” minimum unless 
otherwise authorized by the Engineer. Delete the reference to TC-4.01 and use General 
Conditions Section GC-5.14. 
 

SECTION 420 — PORTLAND CEMENT CONCRETE 
STRUCTURES 

 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted.  
 

420.03.02 Forms. 
 
 (b) Delete the reference to TC-4.01 and use General Conditions Section GC5.14. 
 
 (d) Delete the reference to TC-4.01 and use General Conditions Section GC-5.14. 
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SECTION 430— METAL STRUCTURES 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted.  
 

430.03.19 Welding. 
 
Delete the section in its entirety and replace with the following: 
 
Shop and field welding of structures shall conform to the AWS Bridge Welding Code 
D1.5 unless otherwise noted.  Welders will be approved based on Qualification Testing 
meeting the requirements of the AWS Bridge Welding Code D1.5.  All field welders 
shall have their AWS Welders Certification card available for inspection by the Engineer.  
 
Only submerged metal arc welding will be allowed on primary stress members unless 
otherwise authorized by the Engineer in writing.  Transverse flange welds will not be 
permitted under any circumstances.  Subsequent to fabrication, no welding will be 
permitted on tension flanges except for the attachment of steel stud shear developers. 

430.03.20 Inspection of Fabricated Metal Structures. 
 
Delete the section in its entirety and replace with the following: 
 
Fabricated metal structures shall conform to the requirements of the AWS Bridge 
Welding Code D1.5, the AISC “Specifications for the Design, Fabrication and Erection 
of Structural Steel for Buildings” and the AISC “Code of Standard Practice for Steel 
Buildings and Bridges”.  The Contractor will be responsible for quality control 
inspection.  
 
The Contractor shall prepare a quality control plan for approval by the Engineer. The 
plan shall indicate the frequency and method of inspection and documentation. The 
inspection frequency shall be at least the minimum as specified in AWS D1.5. The 
Contractor shall keep all inspection records which shall be available to the Engineer at all 
times. All documentation pertaining to the quality control testing and inspection of 
fabricated metal structures shall be submitted to the Engineer following the completion of 
all work.  
 

430.03.28 Falsework. 
 
Delete the reference to TC-4.01 and use General Conditions Section GC-5.14. Delete the 
reference to GP-5.08 and use General Conditions Section GC-5.08. 
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430.03.33 Safety Hazards. 
 
Delete the reference to TC-3.04 and use General Conditions Section GC-7.06. 
 
 

SECTION 440 — PRESTRESSED CONCRETE BEAMS AND SLAB 
PANELS 

 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 
440.03.18 Marking, Handling, Shipping and Storage. 
 
Delete the reference to GP-5.10 and use General Conditions Section GC-5.10. 
 

SECTION 455 — NOISE BARRIERS 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 
Architectural treatment for Noise Barriers shall be in accordance with Section 456. 
 

SECTION 499 — WORKING DRAWINGS 
 
This section shall not apply. Refer to General Conditions Section GP-5.14. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



499  WORKING DRAWINGS 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 86 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page is intentionally left blank. 
 



Design Manual Volume IV May 30, 2017 
Standard Specifications Page 87 

CATEGORY 500 – PAVING 
 

SECTION 501 — AGGREGATE BASE COURSES 
 

501.01 DESCRIPTION.  Construct base courses using one of the following: 
 

(a) Graded aggregate without a stabilizing agent. 
 

(b) Plant mixed graded aggregate with a Portland cement stabilizing agent. 
 

(c) Bank run gravel. 
 

(d) Sand aggregate. 
 

501.02 MATERIALS. 
 
 Graded Aggregate for Base Course   901.01 
 Bank Run Gravel for Base Course   901.01 
 Sand Aggregate Base Course 
 Coarse Aggregate, Size No. 57   901.01 
 Fine Aggregate     916.01.01 
 Portland Cement, Type I or IA   902 
 Emulsified Asphalt     904.03 
 Production Plant     915 
 Water       921.01 
 Moisture and Dust Control Agents   921.02 
 

501.03 CONSTRUCTION. At least  30 days  prior to the  start of constructing the base 
course, submit the proposed plants, equipment, and material sources for approval. 
 
Protect the subgrade and base against damage from all causes. Repair or replace damaged 
areas. 
 
Limit excavation for widening to an area that can be backfilled the same working day 
using graded aggregate base.  Refer to Standard No. 104.01-28 for the area to be 
backfilled. Maintain the temporary graded aggregate base wedge with a 4:1 or flatter fill 
slope. Compact the material as directed. Leave the graded aggregate base wedge in place 
until placement of the hot mix asphalt base. 
 
501.03.01 Equipment. All equipment, including the production plant and on-site 
equipment, is subject to approval. Have the plant ready for inspection at least 48 hours 
prior to the start of construction operations. 
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501.03.02 Weather Restrictions. 
 

(a) Temperature and Surface Conditions. Place graded aggregate stabilized with 
portland cement when the ambient air and surface temperatures are at least 40 F 
and rising. Place graded aggregate, bank run gravel, and sand aggregate base 
when the ambient air and surface temperatures are at least 32 F and rising. Do not 
place material on a frozen subgrade. 

 
(b) Cold Weather Protection. Protect the plant mixed graded aggregate stabilized 

base from freezing during the seven-day curing period. 
 

(c) Precipitation. Do not place material during precipitation. When precipitation has 
occurred during the previous 24 hours, the Engineer will determine if the 
subgrade is sufficiently dry. If precipitation occurs during placement, placement 
of material enroute from the plant to the job site shall be at the Contractor’s risk. 

 
501.03.03 Subgrade Preparation. Before beginning base course construction, complete 
the approved subgrade to final line and grade at least 500 ft ahead. Construct the 
foundation as specified in Sections 204 and 208. If traffic, including construction 
equipment, is allowed to use the subgrade foundation or preceding layer, distribute the 
loading over the entire width  of the course to aid in  obtaining uniform and thorough 
compaction. Remove rutting by reshaping and recompacting the affected area as specified 
in Section 204. 
 
501.03.04 Stabilized Graded Aggregate Base Mix. Use the amount of portland cement 
determined per MSMT 321. 
 
501.03.05 Bank Run Gravel Base Mix. Mixing or blending of materials using approved 
chemical additives will be permitted. 
 
501.03.06 Sand Aggregate Base Mix. Provide a mixture containing 35 to 40 percent 
coarse material as measured by dry weight of the total mix. 
 
501.03.07 Transportation. Handle and transport mixed base materials in a manner that 
minimizes segregation and loss of moisture. Cover all loads in accordance with State 
laws unless hauling is off road and is approved. Unless approved, do not dump material 
into piles, haul over the completed base course, or stockpile the material on the job site. 
 
501.03.08 Spreading. Spread the base material uniformly and in layers of approximately 
equal thickness, to provide the specified planned depth. Avoid segregation of coarse and 
fine particles. Build shoulders or berms at least 2 ft wide on each side of the base and to 
the top elevation of each uncompacted layer, except when placing the base against 
concrete curbs or gutters. 
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501.03.09 Grade or Finished Surface Control. Shape the surface of the base material to 
the specified line, grade, and cross section. Set grades longitudinally and transversely 
with fixed controls spaced no greater than 25 ft. Compact and smooth the surface over its 
full width using a smooth faced steel-wheeled roller, or if rolling is not feasible, by 
mechanical tampers and vibratory compactors, as approved. Maintain the finished grade 
within 1/2 in. from the established grade. 
 
501.03.10 Compaction. Immediately after placement, compact the material to the 
required density. During compaction operations, maintain the moisture content of the 
material to within 2 percent of optimum moisture. Determine the optimum moisture 
content and maximum dry density as follows: 
 

(a) Sand Aggregate Base and Bank Run Gravel Base per T 180. 
 

(b) Graded Aggregate Base and Graded Stabilized Aggregate Base per MSMT 321. 
 
Compact graded aggregate base, bank run gravel base, and sand aggregate base to at least 
97 percent of the maximum dry density. Compact graded stabilized aggregate base to at 
least 95 percent of the maximum dry density. Measure in place density per MSMT 350 or 
352. 
 
Begin compaction operations, except on super elevated curves, at the sides of the course.  
Overlap the shoulder or berm at least 1 ft and progress toward the center parallel to the 
center line of the roadway. On super elevated curves, begin compaction at the low side 
and progress toward the high side. Continue compaction operations until all compaction 
marks are removed. 
Perform test rolling on Aggregate Base Course per section 204.03.01, prior to paving. 
 
501.03.11 Graded Stabilized Aggregate Base Protection and Curing. Complete the 
spreading, compacting, and shaping within three hours after the mixing water, cement, 
and aggregate come in contact. Reconstruct any section not conforming to these 
requirements. Maintain the surface in a moist condition until the emulsified asphalt seal 
coat is applied. Apply the emulsified asphalt using distributing equipment as specified in 
503.03.01 at the rate of 0.2 gal/yd2. Avoid ponding of the emulsified asphalt.  If ponding 
occurs, use a sand blotter or an equivalent method as approved. 
 
Allow the material to cure for a period of seven days. During this period, close the base 
course to all traffic. Repair damaged portions of the base course seal coat. 
 
501.03.12 Moisture and Dust Control Agents. When specified, add calcium or 
magnesium chloride at the plant or apply it to the surface of the material at the project 
site.  Apply calcium chloride at the rate of 1 lb/yd2. Apply magnesium chloride at the rate 
of 1 lb/yd2 or as a solution at the rate of 1/2 gal/yd2. 
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501.03.13 Maintenance. During construction and after completion of the base course, 
maintain the base until the surface course is placed. When unacceptable work cannot be 
repaired, replace it for the full depth of the base. 
 

501.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all aggregate, furnishing, hauling, placing, curing, and for all material, labor, 
equipment, tools, and incidentals necessary to complete the work. 
 
501.04.01 Graded Aggregate Base Course, Graded Aggregate Base Course Stabilized 
with Cement, Bank Run Gravel Base Course, and Sand Aggregate Base Course will be 
measured and paid for at the Contract unit price per square yard.  Surface area 
measurements will be based on the specified width of the base and the actual length 
measured along the center line of the base surface. 
 
The temporary graded aggregate base wedge constructed in conformance with Standard 
No. MD 104.01-28, maintaining the 4:1 or flatter slope, compaction, and removal of the 
material, will not be measured but the cost will be incidental to the Graded Aggregate 
Base Course item. 
 
501.04.02 The portland cement stabilizing agent and the emulsified asphalt for seal coat 
will not be measured but the cost will be incidental to the Graded Aggregate Base Course 
Stabilized with Cement item. 
 
501.04.03 Bank Run Gravel Base. Material manipulation or addition of chemical 
additives will not be measured but the cost will be incidental to the Bank Run Gravel 
Base Course item. 
 
501.04.04 Calcium or Magnesium Chloride will be measured and paid for at the Contract 
unit price per square yard or per ton as specified. 
 

SECTION 502 — CEMENT MODIFIED SOILS (CMS) 
Replace this section entirely and replace with the following: 
 

502.01 DESCRIPTION.  This work shall consist of treating the subgrade by scarifying, 
addition of cement, and mixing and compacting the material to the required density as 
specified herein.  This work applies to the subgrade, embankment, or existing pavement 
structure and shall be constructed as specified herein and in conformity with the typical 
sections, lines and grades as shown on the plans, or as established by the Engineer of 
Record.  
 
502.01.02 Submittal. On Developer Projects the Engineer of Record is responsible for 
the design, quality control monitoring, and certification of the CMS. The Developer is 
responsible for selecting, with County approval, and paying the Contractor who is 
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responsible for carrying out the Engineer of Record’s CMS design. Prior to any 
construction activity, all submittals and all CMS designs will be reviewed and approved 
through Howard County’s Construction Inspection Division Chief’s office to assure 
compliance with County Standards. The CMS shall be designed by a Professional 
Engineer licensed to practice in the State of Maryland. The Developer, and his 
Contractor, shall have a cover letter accompanying the CMS submittal agreeing to follow 
the Engineer of Record’s design mix for construction, subject to County approval.  
 
The Engineer of Record shall design the cement percentage for the mix as determined by 
laboratory testing and the following recommended criteria.  It is recommended that the 
design be sufficient to increase the California Bearing Ratio (CBR), ASTM D1883, to a 
minimum of 3 or greater for all soils and to reduce the Plasticity Index (PI), ASTM 
D4318, to 7 or less for cohesive soils.  Cohesive soils are defined as fine grained soils 
with greater than 35 percent by weight passing the No. 200 sieve as per ASTM D421 and 
D422.  Pavement sections for subgrades with a CBR greater than 3 are shown on 
Standard Details R-2.01 and R-2.02.  A minimum 4% by weight cement factor, based on 
the maximum dry density of the unmodified soils mixed with the minimum top 10 inches 
of the subgrade, shall be required for all mix designs.  The Engineer of Record shall 
determine the method of testing to achieve the required moisture and compaction, as 
described in Section 502.03.04 Compaction. The maximum CBR value for subgrade soils 
used in selecting typical paving sections is 7 (Refer to Details R-2.01 and R-2.02 for 
Typical Paving Sections). 
 
The Contractor’s name, address and telephone number along with field and office contact 
references shall be submitted to the County prior to the start of work.  The Contractor 
shall submit a construction sequence.  The Contractor shall notify Howard County 
Construction Inspection Division at least 48 hours prior to CMS construction. 
 
The Developer shall provide a Geotechnical Technician onsite full-time for quality 
control and monitoring.  The Geotechnical Technician’s quality control and monitoring 
shall consist of: 
 

(a) Monitoring the Contractor’s submitted construction sequence. 
 
(b) Reviewing subgrade for soft areas. Under the direction of the Engineer of Record 

and the County, overly soft areas shall be undercut, removed, and replaced with 
controlled, compacted fill or evaluated for additional cement dosage. 

 
(c) Performing moisture content tests at subgrade. Regulating subgrade moistures to 

achieve the designed moisture content in the soil cement mix. Subgrade moistures 
shall be managed to achieve the required compaction in the CMS. 

 
(d) Verifying cement percentages mixed into the soil meet the design percentage, 

ASTM D558 and D559.  After cement is spread, a sample three foot square area 
of cement shall be weighed onsite to verify cement percentage prior to mixing. 
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(e) Monitoring the Contractor’s uniform mixing and compaction of the CMS. 
 
(f) Performing Nuclear Gauge testing of in-situ or in-place density/ moisture per latest 

ASTM D 6938. One-point Proctors, (Modified Proctor determined by ASTM 
D1557), may be used to verify compaction percentages in the field. 

 
(g) Verifying that compacted CMS thickness has been achieved. Prepare field 

samples for three, seven and twenty-eight day laboratory unconfined compression 
tests. Three samples for each testing period shall be made. Testing shall be in 
accordance with ASTM D-1633, Method A. Samples shall be properly cured and 
prepared in a split mold. Prior to CMS placement, design of unconfined 
compressive testing results shall be submitted to the County. 

 
(h) Verifying appropriate measures are taken to provide traffic protection of the CMS 

subgrade and a thorough curing period. 
 
(i) Monitoring proof rolling of the CMS prior to aggregate base and bituminous 

pavement placement. 
 
(j) Providing, the developer and Howard County, a Geotechnical Report summarizing 

the design, construction procedures, laboratory results, and observations. A letter 
certifying that CMS were constructed as designed shall accompany the report. 

 

502.02 MATERIALS. 
 
502.02.01 Soil. Soil shall consist of approved material free from vegetation or other 
objectionable matter encountered in the subgrade. Soil may consist of (l) any 
combination of gravel, stone, sand, silt, and clay; (2) high quality crushed stone and 
gravel base course aggregates; or (3) old stone and gravel base course materials including 
recycled bituminous surface. The CMS design and depth processed for construction shall 
not contain material retained on a 3-inch (75- mm) sieve nor any material deleterious to 
its reaction with cement. Any material retained on a 3-inch sieve or larger that cannot be 
broken down to meet the requirements of Sub-Section 502.03.03 “Mixing and Placing” 
shall be removed from the CMS mixture. 
 
502.02.02 Portland Cement. Portland cement shall be ASTM C 150, Type I or II 
Portland Cement. The contractor shall use bulk cement. All apparatus for handling, 
weighing and spreading the cement shall be approved by the Engineer of Record in 
writing. Cement weighing and distribution equipment shall be as specified. 
 
502.02.03 Water.  Water shall be free from substances deleterious to the hydration of the 
cement treatment and shall be approved by the Engineer.   

502.03 CONSTRUCTION.   
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502.03.01 Equipment.  The machinery, tools and equipment necessary for proper 
execution of the work shall be on the project and approved by the Engineer of Record 
prior to the start of the construction operations and shall be maintained in good working 
order. CMS shall be constructed with equipment that will produce completed CMS 
meeting the requirements for soil pulveration, cement and water application, mixing, 
transporting, placing, compacting, finishing and curing. 
 

(a) Mixing Methods.  Mixing shall be accomplished in place with a minimum till 
depth of 10-inches below finished roadway subgrade. The pulverizer or pulver 
mixer blades shall be evenly spaced, self mechanical operation capable of turning 
over a full 10-inch depth of soil in a pass. The evenly spaced blades shall 
pulverize the soil and CMS while blading the surface after each pass. 

 
(b) Cement.  Cement shall be stored and handled in closed weatherproof containers 

prior to immediate distribution on the subgrade. The cement spreader for in-place 
mixing shall be capable of uniformly distributing the cement at the specified 
design rates. Design rates are based on the laboratory design mixture and 
correlated to a weight per square area. Spreader bars for distributing dry cement 
shall be as close to the ground as practical and no greater than 18 inches (450 
mm) above the ground. Spreader bars shall be clean and in good working order so 
as to produce a consistent and even distribution of the cement on the subgrade. 
Cement furnished in trucks shall have the net weight of the cement certified. 

 
(c) Application of Water.  Water shall be applied through water trucks equipped 

with pressure-spray bars or can be directly applied through spray bars in the 
power mixer. Water application shall be a uniform distribution and dispersed 
evenly on each pass. CMS must be pulverized and mixed before water 
application. 

 
(d) Slurry Cement.  Slurry trucks shall be equipped with dispersion plates or suitable 

means for distributing the cement slurry. Slurry distribution shall be a uniform 
distribution and dispersed evenly on each pass. 

 
(e) Compaction.  CMS shall be compacted with one or a combination of the 

following: a vibratory smooth drum roller, pneumatic-tire roller, or vibratory 
sheepsfoot roller. The compaction equipment shall complete the required 
numbered of passes necessary to achieve the required compaction. The 
compaction equipment shall be capable of exerting a dynamic force of ten tons. 

 
502.03.02  Preparation of Subgrade.  Before CMS processing begins, the area to be 
modified shall be graded and shaped to final CMS lines and grades as shown in the plans 
or as directed by the Engineer of Record. Under the direction of the Engineer, overly soft 
areas may require either undercut, removal and replacement with controlled, compacted 
fills or evaluated for an additional cement dosage. The Contractor shall ensure that the 
scarifying machine is cutting uniformly, and the secondary grade is an even surface over 
the entire width of roadway. The machine shall be of such design that a visible indication 
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is given to the Engineer of Record and County at all times that the machine is cutting 
uniformly. If the cutting depth is not satisfactory to the Engineer of Record and County, 
the Contractor shall make adjustments to his equipment to meet these requirements. The 
soil shall be damp at the time of scarifying to reduce the amount of dust and to aid in 
pulverization. Pulverization and cutting depth of the soil shall be satisfactory to the 
Engineer of Record and County before any cement or additive is added to the soil. 
 
502.03.03 Mixing and Placing.  CMS shall not be mixed when the soil subgrade is 
frozen, or when the air temperature is below 40°F (4°C). Moisture in the soil at the time 
of cement application shall permit a uniform and intimate mixture of the soil and cement 
during mixing operations. The CMS moisture shall be such that the required compaction 
can be achieved. The section for cement application, mixing, spreading, compacting, and 
finishing shall be continuous and completed within the same working day. CMS mixture 
and placement shall not be unattended for more than three hours before compaction. 
CMS mixture has to be placed and compacted in the same working day. The application 
and mixing of cement with the subgrade material shall be accomplished by either method 
herein described as “Dry Placing” or “Slurry Placing.” 
 

(a) Dry Placing.  The cement shall be spread at the design rate shown on the plans or 
as directed by the Engineer of Record. The design rate is laboratory determined 
and stated as cement to soil percentage and weight of cement to area of soil 
distribution. The cement shall be distributed at a uniform rate and in such a 
manner as to reduce the blowing of cement by wind. Cement shall not be applied 
when wind conditions, in the opinion of the Engineer of Record and the County, 
are such that blowing cement becomes hazardous to traffic or objectionable to 
adjacent property owners. A motor grader shall not be used to spread the cement. 

 
(b) Slurry Placing.  Where slurry placement is to be used, the cement shall be mixed 

with water to form a slurry of the solids content designated by the Engineer of 
Record. The solids content are laboratory determined and stated as a weight of 
cement to volume of water. This solids content is based on a soil mix design of 
weight of cement to area of soil. The distribution truck may be equipped with an 
agitator which will keep the cement and water in a homogeneous suspension. 

 
The mixing procedure shall be the same for “Dry Placing” or “Slurry Placing”. The 
material and cement shall be thoroughly mixed by soil tillers or other approved 
equipment, and the mixing shall continue until, in the opinion of the Engineer of Record 
and the County, a homogenous, friable mixture of material and cement is obtained, free 
from all clods or lumps. Materials shall be mixed as thoroughly as possible at the time of 
the cement application and brought to the proper moisture content. The material shall be 
kept moist as directed by the Engineer of Record. 
 
If the CMS mixture contains clods, they shall be reduced in size by raking, blading, 
discing, harrowing, scarifying, or the use of other approved pulverization methods. If, in 
the opinion of the County, the CMS has excessive clods CMS pulverization shall meet 
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the following criteria; 100% passing a 1-inch (25 mm) sieve and a minimum 60% passing 
a No. 4 (4.75 mm) sieve. 
 
502.03.04 Compaction. Compaction of the CMS shall begin immediately after mixing. 
The material shall be aerated or watered as necessary to provide the optimum moisture 
content. Compaction shall be thorough and uniform for the entire depth of mixture. 
Compaction shall be in 10-inch (250 mm) loose lifts for CMS mixed in place. Additional 
lifts to be placed and compacted shall be in 8-inch (200 mm) loose lifts or as directed by 
the Engineer of Record. 
 
Moisture content of the CMS shall be greater than the optimum moisture content, but not 
more than 4% over the optimum moisture content for the material during compaction. 
After each layer has been placed, mixed and spread evenly, it shall be thoroughly 
compacted to not less than 95% of maximum dry density. Optimum moisture content and 
maximum dry density shall be determined by the Modified Proctor ASTM D1557. 
 
Nuclear Density tests, latest ASTM D6938, shall be performed with a minimum of one 
test per lane per 250 linear feet of paving. The suitability of the stabilization as 
constructed shall be confirmed by CBR testing for all soils and by Atterberg Limits for 
cohesive soils, as may be required by the Engineer of Record’s design, at the rate of one 
test per 2500 cubic yards of processed material. An unconfined compression test shall be 
performed for three, seven and twenty-eight day intervals. The unconfined compression 
test breaks will be used to verify the Engineer of Record’s design strength. The County 
reserves the right to conduct any laboratory or field tests to verify the Engineer of 
Record’s testing. The County also reserves the right to waive any testing required of the 
Engineer of Record. 
 
In addition to the requirements specified for density, the full depth of the material shown 
on the plans shall be compacted to the extent necessary to remain firm and stable under 
construction equipment. After each section is completed, tests as necessary will be 
performed by the Engineer of Record. If the material fails to meet the density 
requirements, it shall be reworked as necessary to meet these requirements. 
Repulverization and addition of cement may be necessary to meet the density 
requirements. 
 
Throughout this entire operation the shape of the CMS shall be maintained by blading. 
The surface upon completion shall be smooth and in conformity with the typical section 
shown on the plans and to the established lines and grades. Should the material, due to 
any reason or cause, lose the required stability, density and finish before the next course 
is placed or the work is accepted, it shall be recompacted or remixed and refinished at no 
additional cost to Howard County. 
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502.03.05 Finishing.  After the final lift of CMS has been compacted, it shall be brought 
to the required lines and grades in accordance with the typical sections. The completed 
section shall then be finished by rolling as directed with a pneumatic tire or other suitable 
roller sufficiently light to prevent cracking. The CMS shall be cured a minimum 24 hours 
before proof rolling of the CMS for pavement construction. The curing procedure is 
keeping the CMS surface and open sides covered with moisture to allow the steady 
hydration of the cement. The contractor shall use water spreading by truck, as necessary, 
as part of the curing procedure. The Engineer of Record and County shall witness test roll 
prior to aggregate base placement and prior to bituminous pavement construction. Any 
defective CMS not passing the test roll shall be repaired before either aggregate base 
placement or bituminous pavement construction. Test rolling shall be performed per 
section 204.03.01 (c).  

502.04 MEASUREMENT AND PAYMENT.  The payment will be full compensation 
for furnishing, hauling, mixing, placing, compacting, watering, and for all material, labor, 
equipment, tools, and incidentals, necessary to complete the work. 
 
502.04.01  Cement Modified Soils (CMS) will be measured and paid for at the Contract 
unit price per square yard.  
 
502.04.02  Portland Cement for Cement Modified Soils (CMS) will be measured and 
paid for at the Contract unit price per ton. 
 

SECTION 503 — CHIP SEAL SURFACE TREATMENT 
 

503.01 DESCRIPTION. Apply one or two seal coats or a prime coat followed by one or 
two seal coats as specified. The seal coat consists of emulsified asphalt followed by an 
application of aggregate. The prime coat, when required, consists of preparing and 
treating an existing surface with emulsified asphalt. 

503.02 MATERIALS. 
 

MATERIAL SECTION APPLICATION SIZE OR 
GRADE 

SPREAD 
RATE 

 
 

lb/yd2 

SPRAY 
TEMP 

 
 

F 

SPRAY RATE 
SINGLE COAT 

OR 
 FIRST COAT 

 
gal/yd2 

SPRAY RATE 
FOR 

 SECOND 
COAT 

(Double) 
gal/yd2 

Aggregate 901 
Single or First Coat No. 7 25 – 50 — — — 

Second  
(Double Coat) No. 8 20 - 25 — — — 

Emulsified 
Asphalts 904.03 Seal Coat 

CRS-1 — 70-140 0.3-0.5 0.2-0.4 

CRS-2 — 140-160 0.3-0.5 0.2-0.4 

RS-1 — 70-140 0.3-0.5 0.2-0.4 

RS-2 — 140-160 0.3-0.5 0.2-0.4 

 



CHIP SEAL SURFACE TREATMENT  503 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 97 

503.03 CONSTRUCTION. Protect the treated pavement against damage from all 
causes.  Repair or replace damaged areas as directed. 
 
503.03.01 Equipment. All equipment is subject to approval. 
 

(a) A calibration chart showing the total capacity in gallons of the distributor tank, 
and the fractional capacity for each 1/4 in. of tank depth, shall be carried in the 
unit. The unit shall be capable of uniformly applying the specified material on 
variable widths of surface at the rates specified in 503.02. In addition, the 
equipment shall include the following: 

 
(1) A fifth wheel tachometer for maintaining uniform speed. 

 
(2) A thermometer graduated in 2 F increments to determine the specified 

temperature ranges. 
 

(3) Heaters for uniformly heating the materials to the proper temperatures. 
 

(4) Full circulation spray bars that are laterally and vertically adjustable, plus a 
hand spray. 

 
(5) A calibrated tank to determine the quantity of asphalt in each load and the 

amount used. 
 

(6) A valve or petcock built into the equipment for sampling the asphalt. 
 

(7) A motor driven pump with  pressure gauges to deliver  the material to the 
spray bars. When a variable speed pump and metering system is used, provide 
charts prepared by the manufacturer for selecting the proper pump speed for 
each application. 

 
(b) Aggregate Spreader. Use equipment that is either self-propelled or attached to a 

truck tailgate. 
 

(c) Rollers. Refer to 504.03.01(c). 
 
503.03.02 Weather Restrictions. Place when the ambient air and surface temperatures 
are at least 50 F and rising and the pavement is clean and dry. When weather conditions 
differ from these limits, placement of material en route from the plant to the job site shall 
be at the Contractor’s risk. When the Engineer stops placement of the material, dispose of 
all material en route at no additional cost to the County. 
 
503.030.3 Foundation Preparation. Construct the foundation as specified.  When 
paving over existing pavement, repair ruts and potholes to provide a smooth surface for 
the application of the chip seal surface treatment. 
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503.03.04 Prime Coat. Prior to the application, clean the surface of all loose and foreign 
materials. Uniformly apply the prime coat to the surface at the application rate specified 
in 503.02. Remove pooled material before applying the next coat. 
 
503.03.05 First Seal Coat. 
 

(a) No sooner than 24 hours after the application of the prime coat, spray emulsified 
asphalt on the surface at the application rate specified in 503.02. 

 
(b) Immediately following this asphalt application, spread a dry, dust free aggregate 

on the surface at the application rate specified in 503.02. Remove excess 
aggregate, and correct all areas containing insufficient aggregate. 

 
503.03.06 Rolling. Immediately following the aggregate application, roll the surface until 
the aggregate is uniformly embedded into the asphalt. Discontinue rolling if the aggregate 
begins to crush. 
 
503.03.07 Second Seal Coat. When specified, after the first seal coat has cured at least 
24 hours, apply a second seal coat to the surface, omitting the prime coat. Apply 
emulsified asphalt and aggregate at the application rate specified in 503.02. Remove 
excess aggregate and correct all areas containing insufficient aggregate. Roll the surface 
as specified in 503.03.06. 
 
503.03.08 Traffic. Close completed sections to traffic until the final seal coat has 
completely cured. Maintain the treated surface after it has been opened to traffic until 
final acceptance. 
 

503.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for the foundation preparation, and for all material, labor, equipment, tools, and 
incidentals necessary to complete the work. 
 
Chip Seal Surface Treatment will be measured and paid for at the Contract unit price for 
one or more of the items listed below. 
 
503.04.01 No. 7 Aggregate for Single Coat Chip Seal Surface Treatment per ton. 
 
503.04.02 No. 8 Aggregate for Second Coat Chip Seal Surface Treatment per ton. 
 
503.04.03 Emulsified Asphalt for Seal Coat per gallon. 
 
The actual number of gallons of emulsified asphalt distributed will be corrected to the 
corresponding volume at 60 F as determined by use of conversion tables furnished by the 
Administration. 
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SECTION 504 — ASPHALT PAVEMENT 
 

504.01 DESCRIPTION.  Construct Asphalt Pavement. 

504.02 MATERIALS. 
 
 Performance Graded Asphalt Binders 904.02 
 Tack Coat     904.03 
 Asphalt Mixes     904.04 
 Crack Filler     911.01 
 Production Plants    915 

504.03 CONSTRUCTION. 
 
Pre-Paving Meeting 
A pre-paving meeting shall be held on site before any paving is begun. The Contractor 
shall make the request sufficiently ahead of time to schedule the pre-paving meeting. The 
Inspector, the Paving Foreman, Paving Superintendent and a representative from testing 
agency shall be in attendance at this meeting. When requesting to schedule the pre-paving 
meeting the contractor shall submit the following to the Inspector.  
 
 

(a) Name and location of asphalt production plants, 
 

(b) Laboratory and field personnel qualifications, who will be responsible for coring 
and testing asphalt samples. 

 
(c) Approximate quantities and paving schedule of asphalt for each mix.  
 
(d) Final road construction plans that include Soils Evaluation and Pavement Design 

Report if there are different from approved construction drawings. 
 
Soils Evaluation and Pavement Design Report 
It is preferred that the Soils Evaluation and Pavement Design Report is performed during 
the design phase of the project and submitted with the plans. If the soils evaluation and 
report is to be performed after construction begins, the plans shall include the following 
note:  
 
“Construction of road base pavement is not permitted until DPW approves the pavement 
design recommendations submitted in the Soils Evaluation and Pavement Design Report 
required in Section 504.03 of the Design Manual Volume IV.”  
 
The report shall contain the results of the following required tests that a Geotechnical  
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Engineer has performed on each of the predominant soil types to be used in the road 
construction:  
 
 1.  California Bearing Ratio (CBR) Test (AASHTO T-193)  
 2.  Sieve Analysis (AASHTO T-88)  
 3.  Liquid Limit & Plasticity Index of Soils (AASHTO T-89 & T-90)  
 4.  Modified Proctor (AASHTO T-180)  

5. Standard Practice for Description and Identification of Soils (Visual-Manual  
 Procedure) (ASTM-D-2488-84)   
 

The report shall identify the CBR used for the pavement design. The maximum CBR 
value for subgrade soils used in selecting typical paving sections is 7 (Refer to Details R-
2.01 and R-2.02).  The CBR test shall be the soaked test at 95% compaction.   
 
The report shall identify micaceous soils used for the pavement subgrade. The description 
and identification of soils shall include the estimated percentage of mica content. Soils 
estimated to have a mica content in excess of five percent (trace amount) of the total 
volume, shall be considered to be micaceous. Micaceous soil subgrades require the use of 
aggregate base in the pavement section.   
 
The report shall include pavement design recommendations, based on the results of the 
soils analyses, based on an assumed 20-year pavement life expectancy, and based on the 
expected Equivalent Single Axle Loads (ESALs).  The ESALs used for design shall 
account for construction loading and phase construction.  The Geotechnical Engineer 
may recommend a pavement design based on one of the following:  
 
1. If the top 2 feet of subgrade soil has a CBR greater than 3, and meets the material 
requirements for unit weight and plasticity indices, the Geotechnical Engineer may 
recommend a pavement section by selecting from the Standard Details. 
 
2. If the top 2 feet of subgrade soil has a CBR less than 3, or does not meet the material 
requirements for unit weight and plasticity indices, the Geotechnical Engineer may 
recommend one of the followings:  

a) Removing the unsuitable material and replacing it with suitable material, and 
may recommend a pavement section by selecting from the Standard Details.  

b) Improving the unsuitable material using Cement Modified Soil, and may 
recommend a pavement section by selecting from the Standard Details. Refer to 
Section 501 for Cement Modified Soil. 

 
Records. The Contractor shall maintain and make available to the Engineer upon request 
complete records of sampling, testing, actions taken to correct problems, and quality 
control inspection results. 
 
Quality Assurance (QA).  The Department of Public Works, at its discretion, will 
perform independent QA sampling, testing and inspections. QA consists of the following: 
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(a) Periodically observe the performance of Quality Control (QC) or QA testing, 
(b) Directing the sampling of cores taken from the compacted pavement, 
  

 
Any deviation from the approved quality control plan not approved by the DPW shall be 
cause for immediate suspension of the production and paving operations. The Engineer’s 
approval will be required prior to resuming production and paving operations. 
 
The Contractor shall protect the pavement against all damage from all causes. Any part of 
the pavement that is damaged shall be repaired or replaced by the Contractor at no 
additional cost to the County. 
 
504.03.01 Equipment.  All production and paving equipment will subject to approval.   
 
Hauling Units.  Refer to 915.02(f). 
 
Pavers.  Pavers shall be equipped with a means of preventing the segregation of the 
coarse aggregate particles when moving the mix to the paver augers.  The means and 
methods used may consist of chain curtains, deflector plates, or other such devices, or 
any combination of these per the manufacturer’s recommendations.  Demonstrate that 
modifications to the paving equipment have been implemented on all pavers prior to use 
on the project. 
 
Use a self-contained, self-propelled unit for mainline paving. Inspection and approval 
will be based upon the manufacturer's recommendations.  The paver shall: 
 

(a) Produce a finished surface of the required smoothness and texture without tearing, 
shoving, or gouging the mix. 

 
(b) Be operated in a manner which delivers a homogeneous mix the full width of the   

pavement. 
 

(c) Have automatic controls capable of maintaining the grade and transverse slope 
within the required tolerances set forth in the contract documents. 

 
(d) Use auger extensions to maintain a distance no greater than 18 in. from the end of 

the auger to the end gate when screed extensions are used. 
 
Provide reference lines or other approved markings to control the horizontal alignment. 
 
Manual operation will be permitted to make grade changes for constructing irregularly 
shaped and minor areas. 
 
The equipment may be operated manually for the remainder of the workday if a 
malfunction of any automatic control occurs, as directed. 
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Rollers.  Rollers shall be self-propelled, reversible, and steel wheeled or pneumatic tired. 
Inspect all rollers and present them for approval before use.  Rollers shall be operated: 
 

(a) In conformance with the manufacturer’s recommendations. 
(b) In a manner that does not damage the pavement. 
(c) In a manner that delivers the optimal combination of density and ride 

requirements. 
(d) In a manner that protects bridge decks.  Do not use rollers in vibratory mode when 

paving bridge decks. 
 
504.03.02 Weather Restrictions.  Place mixes used as the final surface when the 
ambient air and surface temperatures are at least 40 F.  Ensure that surfaces to be paved 
are clean and dry before paving, as approved. 
 

(a) Place mixes used as intermediate and base layers when the ambient air and surface 
temperatures are at least 32 F. 

 
(b) Place polymer-modified surface mixes when the ambient air and surface 

temperatures are at least 50 F. 
 

(c) When it begins raining while the work is underway, material en route from the 
plant may be used at risk. 

 
(d) The County reserves the right to perform any testing necessary to ensure the 

quality of the pavement. 
 

(e) All additional testing and associated costs, including maintenance of traffic, will 
be at no cost. 

 
If material placement is halted due to weather conditions, waste all material en route at no 
additional cost. 
 
Do not place asphalt on a frozen graded aggregate base. 
 
504.03.03 Foundation Preparation.  Construct the foundation as specified prior to 
paving. Remove all excess crack filler and patch material before paving over existing 
pavement.  All spalls and potholes shall be cleaned, tack coated, filled with asphalt, and 
tamped before paving.  Adjust to grade manholes, valve boxes, inlets, and other 
construction appurtenances within the area to be paved as directed. 
 
504.03.04 Tack Coat.  Ensure the surface is dry and clear of all loose and foreign 
materials prior to application.  Apply the tack coat uniformly across the surface using an 
application rate of 0.01 to 0.05 gal/yd2 as directed. 
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504.03.05 Non-Tracking Tack Coat (NTTC).  The Manufacturer shall supply a QCP 
for the NTTC detailing the handling and application procedures per AASHTO PPP71-11, 
and test results from an independent, accredited laboratory for shear and tensile strength. 
 

(a) Sample the NTTC as directed and submit to DPW Bureau of Engineering. 
Samples will be tested at discretion of DPW Bureau of Engineering against the 
manufacturer’s specifications.  Material out of compliance will not be accepted 
for use. 

 
(b) Use equipment to heat and apply the NTTC at an application temperature range 

that conforms to the manufacturer’s recommendations.  Apply the NTTC in 
accordance with 504.03.02 and as directed. 

 
(c) Apply the NTTC uniformly with a pressure distributor.  Use hand spraying 

equipment only in areas inaccessible to the pressure distributor. Apply the NTTC 
using an application rate of 0.05 to 0.10 gal/yd2 and do not dilute with water.  The 
quantity, rate of application, temperature, and areas to be tacked shall be approved 
prior to application. 

 
(d) Do not clean or discharge the tack coat distributor into ditches, onto shoulders or 

along the right of way.  Park the distributor so the spray bar will not drip NTTC 
onto the surface of the traveled pavement. 

 
(e) Exclude all traffic from sections treated with NTTC until the tack has cured and 

will no longer track onto adjacent non-treated areas.  Adjacent pavement surfaces 
shall show minimal visible evidence and pavement markings shall show no 
visible evidence of tracking. 

 
504.03.06 Asphalt Placement.  Delivery and placement of the asphalt should be 
continuous.  Place the asphalt while the temperature is at least 225 F, or as specified in 
the Special Specification.  Place the asphalt with a paver used that conforms to 504.03.01.  
Do not broadcast loose mix over the new surface. 
 
504.03.07 Compaction.  Roll the asphalt immediately after placement and compact to 
the proper in-place density and ride smoothness. Use steel wheel rollers for the first 
rolling of all joints and edges, the initial breakdown rolling, and the finish rolling.  Use a 
power driven trench roller when base widening is too narrow to permit the use of 
conventional rollers. 
 
Construct an earth berm or shoulder against the loose asphalt as soon as it is placed.  The 
trench must be excavated wider than the proposed width. Roll and compact the two 
materials simultaneously. 
 
No traffic is permitted on the pavement after rolling until it has cooled to less than 140 F.  
Roller marks shall not be visible after rolling operations. 
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504.03.08 Joints.  Construct joints as directed and as follows: 
 

(a) Stagger longitudinal and transverse joints in successive courses so that one is not 
directly above the other. 

 
(b) Stagger transverse joints by the length of the paver. 

 
(c) Stagger longitudinal joints at least 6 in. and arrange so that the longitudinal joint 

in the top course is within 6 in. of the line dividing the traffic lanes. 
 

(d) Construct joints in a manner that provides a continuous bond between the old and 
new surfaces. 

 
(e) Overlap the existing pavement 1 to 1.5 in. when constructing longitudinal joints 

adjacent to existing asphalt pavements. 
 

(f) The initial longitudinal roller pass shall be on the uncompacted hot mat and 6 in. 
to 1 ft from the joint.  The successive roller pass shall compact the overlapped 
material and the 6 in. to 1 ft material simultaneously. 

 
(g) Apply tack coat to joints as directed.  Cut back the edge of the existing pavement 

for its full depth at transverse joints when placing a surface course, and apply tack 
coat material as directed. 

 
(h) Apply tack coat to all contact surfaces before placing the mix against curbs, 

gutters, headers, manholes, etc. 
 
504.03.09 Edge Drop-off.  When paving roads carrying traffic: 
 

(a) Match all compacted pavement courses exceeding 2-1/2 in. in depth with the 
abutting lane or shoulder on the same working day. 

 
(b) For compacted pavement courses of 2-1/2 in. or less are placed, use the option of 

paving the abutting lane or shoulder on alternate days. 
 

(c) Pave all abutting lanes or shoulders prior to weekends and temporary shutdowns. 
 

(d) Place advance warning traffic control devices per Section 104 where uneven 
pavement joints. 

 
504.03.10 Tie-In.  When paving roads carrying traffic: 
 

(a) Construct a temporary tie-in at least 4 ft in length for each 1 in. of pavement depth 
when the posted speed ≤ 40 mph. 
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(b) Construct a temporary tie-in at least 10 ft in length for each 1 in. of pavement 
depth when the posted speed >40 mph. 

 
(c) Construct temporary tie-ins before traffic is allowed to cross the transverse joint. 

 
(d) Construct temporary tie-ins 10 ft or greater using a paver meeting 504.03.01. 

 
(e) Remove a transverse portion of the existing pavement at the final tie-in point to 

maintain the design thickness of the final surface course. 
 

(f) Construct the final tie-in to a length equal to the posted speed per 1 in. depth of the 
design thickness of the final course, with a length of at least 25 ft per 1 in. depth 
and a maximum length of 50 ft per 1 in. depth. 

 
 
504.03.11 Sampling & Testing for Density Determination.   
 
Nuclear Gauge 
Density test shall be performed by using Asphalt nuclear gauge per ASTM D2950 to 
establish the proper rolling effort and pattern during placement and compaction of the 
base, intermediate and surface courses. Density readings obtained by the nuclear gauge 
shall not be used in calculating the average density of the pavement section. 
 
 
Core Method for Determination of the Density (for Base and Intermediate Courses) 
When paving, a density lot is defined as a day’s paving per mix. Randomly selected core 
samples taken from the roadway are used to determine acceptance of the mixture and 
placement of the asphalt pavement. Random core sampling locations will be selected for 
each density lot. Minimum 3 sets of core test shall be taken from the base course for each 
density lot. Each set of cores contain one QC core and one QA core. Take core samples 
from locations discussed and accepted by the inspector in his/her presence. Cut four or 
six inch cores for mixes smaller than 25 mm. Cut then extract all cores before the 
roadway is open to traffic. Place the cores in a container suitable for transporting. Core 
sheets must be signed by Engineer of Record performing the task  Protect cores from 
light and heat until tested to ensure the accuracy of the test results. The Inspector will 
take possession of the QA cores.  
 
Density test samples are not required on contracts of less than 60 tons, where bituminous 
concrete is used in non-traffic-bearing areas, or on resurfaced bridge decks. 
 

(a) Quality Control for Density. The density of the core samples will be expressed 
as a percentage of the maximum theoretical specific gravity of the mixture. The 
core’s percent density will be expressed to the nearest 0.1 percent. The maximum 
specific gravity of the asphalt mixture will be determined in accordance with T 
209. The maximum specific gravity of the mixture can be obtained from the 
asphalt manufacturer’s accredited lab determined in accordance with T 209 for 
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individual mixtures per day. If agreed at the pre-paving meeting the cores may be 
taken after the intermediate course is placed and compacted. If the cores are taken 
through base and intermediate layers, density of each layer shall be determined 
individually by separating the layers, and using the corresponding specific of 
gravity. Each layer shall meet the acceptance requirement described in paragraph 
(c). The contractor is responsible for repairs to areas from which samples are 
taken. 

 
If more than one mix sample is obtained per day’s placement, an average of all 
maximum specific gravity tests for the day will be used for the determination of 
percent density of each core sample. The plant report for the asphalt mix used shall be 
provided to DPW Bureau of Engineering as soon as it is available.  The QC 
Laboratory will make results of individual days paving available to the DPW Bureau 
of Engineering and the Contractor no later than the next working day.  Retain core 
samples until notified of the results. 

 
(b) Quality Assurance for Density.  DPW Bureau of Engineering will take 
possession of the QA core samples at the job site, and perform density tests at its 
discretion. The density of the core samples will be expressed as a percentage of the 
maximum specific gravity of the mixture for each lot’s placement.  The maximum 
specific gravity will be determined in accordance with T 209 and the core’s percent 
density will be expressed to the nearest 0.1 percent. 

 
(c) Acceptance.  Each asphalt density lot will be evaluated for compliance using the 
Contractor’s core test data and the DPW Bureau of Engineering’s test data, if 
available. The QC and QA core specific gravity data will be averaged to determine 
the density.  Statistical outliers will be determined per MSMT 734. Outlier values 
shall be excluded from calculating the average density. The in place average density 
shall be 92.0 to 97.0 percent. Density lots with average density smaller than 92.0% or 
larger than 97.0% shall be removed and re paved at no cost to the County. 

 
 
504.03.12 Thin Lifts and Wedge/Level Courses.   
 
Refer to the requirements specified in the Contract Documents. 
 
504.03.13 Curbs, Gutters, Etc.  Construct permanent curbs, gutters, edges, and other 
supports as shown and as specified, then backfill prior to placing the asphalt. 
 
504.03.14 Shoulders.  Construct shoulders as specified. Shoulders abutting the asphalt 
surface course of any two-lane pavement being used by traffic shall be completed as soon 
as possible after placement of the surface course on that lane.  
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504.03.15 Pavement Profile.  Refer to the Pavement Surface Profile requirements 
specified in the Contract Documents. 

504.04 MEASUREMENT AND PAYMENT. Asphalt pavement will be measured and 
paid for at the Contract unit price per ton.  The payment will be full compensation for 
furnishing, hauling, placing all materials including anti-stripping additive, tack coat, 
control strip, pot hole and spall repairs, setting of lines and grades where specified, and 
for all material, labor, equipment, tools, and incidentals necessary to complete the work. 
 
Temporary Tie-Ins.  Placement and removal of the temporary tie-in where asphalt is 
being applied to the traveled way carrying traffic will not be measured but the cost will 
be incidental to the pertinent asphalt item. 
 
Removal of the existing pavement or structure for the final tie-in will be measured and 
paid for at the Contract unit price for the pertinent items used.  The asphalt for the final 
tie-in will be measured and paid for at the Contract unit price for the pertinent Asphalt 
item. 
 
Adjustments.  Adjustment of existing visible manholes, valve boxes, inlets, or other 
structures will not be measured but the cost will be incidental to the asphalt item.  
Adjustment of existing manholes, valve boxes, inlets, or other structures that are 
encountered below the existing grade will be considered for payment in conformance 
with GP-4.07. 
 
Removal of Existing Raised/Recessed Pavement Markers.  Removal of existing 
raised/recessed pavement markers will not be measured but the cost will be incidental to 
the asphalt item.  Removal of existing raised/recessed pavement markers that are 
encountered below the existing pavement will be considered for payment in conformance 
with GC-4.07. 
 

SECTION 505 — ASPHALT PATCHES 
 

505.01 DESCRIPTION.  Repair rigid, flexible, or composite pavements by removing 
part or all of the section of the existing pavement and replace with asphalt paving 
material.  The locations and extent of the repairs will be as specified or as directed. 
 
Partial Depth Patching (PDP).  PDP consists of removing areas of unsound pavement 
up to 50 percent of the pavement thickness and replacing with an asphalt mix.  The 
pavement thickness is defined as the thickness of all bound materials in the pavement 
structure including asphalt mix, portland cement concrete (PCC), and any other asphalt or 
cement modified material. 
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Full Depth Patching (FDP).  FDP consists removing the full thickness of the pavement 
sections to the top of the aggregate base and replacing with an asphalt mix.  Perform FDP 
whenever more than 50 percent of the pavement thickness requires repair. 

505.02 MATERIALS. 
 
 Graded Aggregate Base      901.01 
 Aggregates for Asphalt Mixes    901.01 
 Performance Graded Asphalt Binders 
  and Asphalt Mixes     904 
 Crack Filler       911.01 
 Production Plants      915 
 Cold Patch Material     924 

505.03 CONSTRUCTION.  Keep disturbance of the base material to a minimum.  The 
faces of the remaining pavement shall be square and vertical without ragged edges.  Do 
not use equipment that could damage the existing pavement. 
 
505.03.01 Weather Restrictions.  Refer to 504.03.02. 
 
505.03.02 Existing Pavement.  Complete all repairs on the same day in which 
excavation is completed.  Do not leave open excavated areas at the end of the workday. 
 
505.03.03 Removal of Pavement for PDP.  Remove existing pavement by milling, 
grinding, or saw cutting to the specified depth. Maintain square vertical faces after 
removal. 
 

(a) If concrete is encountered during removal, limit the depth of the patch to the top 
elevation of the PCC. 

 
(b) For PDP of composite pavements, protect the PCC from damage during removal 

of the HMA. 
 

(c) When the material at the bottom of the PDP is determined to be unsuitable, 
remove the unsuitable material until sound material is encountered. 

 
(d) When PCC present in a composite pavement is determined to be unsuitable, 

follow the removal and replacement procedures for a FDP. 
 

(e) Remove all loose and foreign materials before placing the patch, then treat all 
spalled cracks and joints by tack coating, filling and tamping with asphalt. 

 
505.03.04 Removal of Pavement for FDP.  Make a perpendicular saw cut full depth 
around the perimeter and remove the existing pavement to the top of the aggregate base.  
Refer to 522.03.03 for the concrete portion of a composite pavement.  Maintain square 
vertical faces after saw cutting. 
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505.03.05 Base and Subgrade Preparation.  The aggregate base of the FDP area will be 
evaluated to determine its suitability. 
 

(a) When the aggregate base is determined to be unstable, compact it as specified in 
501.03.10. 

 
(b) When no aggregate base is present, construct the subgrade foundation per Section 

208 or as directed. 
 

(c) Removal of Unsuitable Material: 
 

(1) When the aggregate base or subgrade material is unsuitable, remove and 
dispose of the unsuitable material. 

 
(2) Replace the unsuitable material with graded aggregate base conforming to 

Section 501. 
 

(3) Compact the replacement material in layers no greater than 4 in. depth. 
 

(4) Protect the aggregate base or subgrade after placement. 
 

(5) Remove and replace any aggregate base or subgrade damaged due to lack of 
protection at no additional cost. 

 
505.03.06 Subgrade Drains.  Refer to Section 306.  The construction of subgrade drains 
may be required in areas of wet underlying subgrade or in areas where future drainage 
problems may be a concern, as determined. 
 
505.03.07 Emergency Filler.  Have sufficient approved cold patch material readily 
available to fill the void of the repair area.  Place and compact the material as directed.  
Completely remove the material at the beginning of the next workday. 
 
505.03.08 Steel Plates.  Ensure an ample supply of 12 x 14 ft by 1 in. thick steel plates 
are available on site to cover the emergency filler. 
 
505.03.09 Patch Construction.  Refer to Section 504.  Furnish equipment and perform 
placement, compaction, and quality control procedures as specified.  Manual placement 
of the asphalt patches is permissible, as directed. 
 
505.03.10 Patch Placement.  Thoroughly clean and tack the exposed vertical surface of 
adjacent pavement prior to placing the asphalt patch per 504.03.04.  Spread the asphalt 
with a shovel, rake, or by other approved methods.  Do not place asphalt patches on a 
frozen base. 
 
 Maintain lift thickness in conformance with the following: 
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ASPHALT LIFT THICKNESS 

MIX 
DESIGNATION 

(mm) 

MINIMUM 
(in.) 

MAXIMUM 
(in.) 

9.5 1.5 2.0 

12.5 1.5 3.0 

19.0 2.0 4.0 

25.0 3.0 5.0 

37.5 4.0 6.0 
 

505.04 MEASUREMENT AND PAYMENT.  Refer to 504.03.10 and MSMT 735. 
Payment will be full compensation for saw cutting, milling, grinding, removal, disposal, 
trimming of the existing pavement, subgrade preparation, placing all materials including 
tack coat, steel plates, emergency filler, and for all material, labor, equipment, tools, and 
incidentals necessary to complete the work.  After removal, steel plates and emergency 
filler will remain the property of the Contractor. 
 
505.04.01 Partial Depth Patching and Full Depth Patching.  Payment will be 
measured and paid for at the Contract unit price per square yard or per ton as specified.  
The payment will be full compensation for furnishing, hauling, placing all material, 
additional removal of pavement above the aggregate base, and for all material, labor, 
equipment, tools, and incidentals necessary to complete the work. 
 
505.04.02 Removal of Unsuitable Material.  Payment will be measured and paid for at 
the Contract unit price per cubic yard.  The payment will also include excavation and 
disposal of unsuitable material, backfilling with aggregate, and compaction. 
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SECTION 506 — GAP-GRADED STONE MATRIX ASPHALT 
 

506.01 DESCRIPTION.  Place gap-graded stone matrix asphalt surface (GGSMA) as 
specified.  GGSMA shall conform to Section 504, except as specified herein. 
 

506.02 MATERIALS. 
 
 Gap-Graded Stone Matrix Asphalt   904.05 
 Production Plant     915 

506.03 CONSTRUCTION. 
 
506.03.01 Hauling Units.  Dry soap powder, as approved by the Engineer, may be used 
with the release agent specified in 915.02(f).  Truck beds shall be raised to drain excess 
water before being loaded with GGSMA. 
 
A light dusting of No. 10 aggregate coated with 1 percent asphalt may be used in lieu of 
the liquid release agent. 
 
The time between plant mixing and shipment shall not exceed one hour (storage time 
may vary depending upon gradation, type of binder and/or stabilizer.  Storage material 
shall consistently have results of no less quality than mixtures discharged directly into 
hauling vehicles).  Each load shall be completely covered with a full tarp extending a 
minimum of 6 in. over each side of the truck body and securely fastened. 
 
506.03.02 Weather Restrictions.  Placement of GGSMA will be permitted only when 
the ambient and surface temperatures are at least 50 F and in accordance with 504.03.02. 
 
506.03.03 Material Transfer Vehicle (MTV).  When the Contractor elects to use a 
MTV to apply the final surface course, the MTV shall perform additional mixing of the 
gap-graded material and then deposit the mixture into the paver at a uniform temperature 
and consistency. 
 
506.03.04 Mix Temperature.  The minimum temperature of the mixture at the time of 
placement shall be established during the mix design procedure. 
 
506.03.05 Pavement Thickness.  The thickness of the pavement shall be as specified in 
the Contract Documents.  Thin Lift specification 504.03.12 is not applicable to GGSMA. 
 
506.03.06 Tack Coat.  Refer to 504.03.04 except that, the resulting coating shall be 
residual asphalt applied at a rate of 0.03 to 0.05 gal/yd2. 
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506.03.07 Compaction.  Compaction shall be performed using a minimum of three steel-
wheeled rollers, each weighing 10 to12 tons.  The rollers shall follow the paver within 
500 ft. or roll as approved by DPW.  Rolling shall start immediately after placement.  In 
place density shall conform to 504.03.11 (c), except that the density shall be 94 to 97 
percent of maximum density.  Sampling and testing shall be performed as specified in 
504.03.11. 
 
The rollers shall be equipped with a watering or soapy watering system that prevents 
material from sticking to the rollers. 
 
506.03.09 Pavement Profile.  Refer to the Pavement Surface Profile requirements 
specified in the Contract Documents. 
 
506.03.10 Sampling and Testing for Density.  For sampling and testing for density and 
mixture refer to 504.03.10 . 
 

506.04 MEASUREMENT AND PAYMENT.  Gap-Graded Stone Matrix Asphalt will 
be measured and paid for at the Contract unit price per ton, complete and in place.  The 
payment will be full compensation for furnishing, hauling, placing all materials, material 
transfer vehicle, antistripping additive, tack coat, control strips, setting of lines and guides 
where specified, and for all material, labor, equipment, tools, and incidentals necessary to 
complete the work. 
 
Material produced for the demonstration will not be measured but the cost will be 
incidental to the item GGSMA. 
 

SECTION 507 — This section intentionally left blank. 
 

SECTION 508 — MILLING ASPHALT PAVEMENT 
 

508.01 DESCRIPTION. Mill hot mix asphalt (HMA) pavement. 
 

508.02 MATERIALS. 
 
 Asphalt Mixes      904 
 

508.03 CONSTRUCTION. Perform roadway patching before the milling operation. 
Additional roadway patching may be required after the milling operation. Refer to 
Section 505. 
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508.03.01 Equipment. Use a power operated planing machine or grinder capable of 
removing, in one pass, a layer of asphalt pavement at the specified depth and at least half 
the lane width. The machine shall be capable of accurately establishing profile grade 
control and have a positive means for controlling slope elevation. The machine shall be 
capable of preventing dust from escaping into the atmosphere. The resultant surface shall 
be true to the established grade and be skid resistant. Furnish an approved 10 ft 
straightedge for testing the transverse and longitudinal surface after milling operations.  
Maintain a tolerance of ±1/8 in. 
 
508.03.02 Pavement Milling. Mill one lane at a time. If the milling depth exceeds 2-1/2 
in. on highways carrying traffic, mill the abutting lane or shoulder on the same day. Mill 
the abutting lane or shoulder, regardless of depth, prior to weekends or temporary 
shutdowns. Otherwise, if the milling depth is 2-1/2 in. or less, the abutting lane or 
shoulder may be milled on alternate days. Where uneven pavement joints exist, provide 
adequate advance warning devices in conformance with the Contract Documents. 
 
When HMA paving is being applied to the traveled way carrying traffic with a posted 
speed ≤ 40 mph, construct a temporary tie-in at least 4 ft in length for each 1 in. of 
pavement depth. When HMA paving is being applied to the traveled way carrying traffic 
with a posted speed >40 mph, construct a temporary tie-in at least 10 ft in length for each 
1 in. of pavement depth. Construct temporary tie-ins before traffic is allowed to cross the 
transverse joint. Construct temporary tie-ins 10ft or greater using a paver meeting the 
requirements of section 504.03.01. 
 
In addition to any other equipment required to remove debris from behind the milling 
operation, use a vacuum equipped street sweeper to remove the dust prior to returning the 
area to traffic. 
 
After the milling operation is complete, fill all depressions, potholes, and other 
irregularities using HMA. Construct an HMA wedge at existing water valves, meters, 
manhole covers, etc. 

508.04 MEASUREMENT AND PAYMENT. 
 
508.04.01 Milling Asphalt Pavement will be measured and paid for at the Contract unit 
price per square yard. The square yard measurement will be computed from the actual 
width and length  measurements of the milled area. The payment will be full 
compensation for milling, the disposal of milled material, and for all material, labor, 
equipment, tools, and incidentals necessary to complete the work. 
 
508.04.02 Hot mix asphalt for filling depressions and potholes, and for wedging 
manholes, valve boxes, inlets, or other structures, will be measured and paid for as 
specified in 106.04. 
 
508.04.03 Asphalt patches will be measured and paid for as specified in 505.04 
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SECTION 509 – GRINDING ASPHALT PAVEMENT 
 

509.01 DESCRIPTION. Grind asphalt pavement. 

509.02 MATERIALS. 
 
  Asphalt Pavement    904 

509.03 CONSTRUCTION. Perform roadway patching before the grinding operation. 
Additional roadway patching may be required after the grinding operation. Refer to 
Section 505. 
 
509.03.01 Equipment. Use grinding equipment that has a cutting mandrel with carbide 
tipped cutting teeth and designed specifically for grinding asphalt surfaces to close 
tolerances. The equipment shall accurately establish slope elevations and profile grade 
controls. 
 
Follow immediately behind the grinding machine with a vacuum equipped street 
sweeper, capable of removing all loose material from the roadway without causing dust 
to escape into the air. 
 
Provide a final pavement surface with a transverse pattern of 0.2 in. center to center of 
each strike area and with the difference between the high and low of the matted surface 
not exceeding 1/16 in. 
 
509.03.02 Pavement Grinding. Use the same procedures, settings, speed, and 
requirements as those used in the control strip. 
 
When necessary to maintain an adequate cross slope for drainage, grind the pavement 
adjacent to the ground pavement. Grinding will not be required on bridge decks. 
 
Grind one lane at a time.  If the grinding depth exceeds 2-1/2 in. on highways carrying 
traffic, grind the abutting lane or shoulder on the same day.  Grind the abutting lane or 
shoulder, regardless of depth, prior to weekends or temporary shutdowns.  Otherwise, if 
the grinding depth is 2 1/2 in. or less, the abutting lane or shoulder may be ground on 
alternate days.  Where uneven pavement joints exist, provide adequate advance warning 
devices in conformance with the Contract Documents. 
 
Furnish an approved 10 ft straightedge for testing the transverse and longitudinal surface 
after grinding operations.  Correct all areas showing high spots greater than 1/8 in. within 
10 ft by additional grinding at no additional cost to the Administration.  Straightedge 
requirements apply to areas across joints and repaired cracks but are not applicable to 
areas outside the ground area. 
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After the grinding operation is complete, fill all depressions, potholes, and other 
irregularities using HMA. Construct an HMA wedge at existing water valves, meters, 
manhole covers, etc. 
 

509.04 MEASUREMENT AND PAYMENT. Grinding Hot Mix Asphalt Pavement will 
be measured and paid for at the pertinent Contract unit price per square yard. The square 
yard measurement will be computed from the actual width and length measurements of 
the area that has been ground. The payment will be full compensation for grinding, 
removal and disposal of ground material, and for all material, labor, equipment, tools, and 
incidentals necessary to complete the work. 
 
509.04.01 Hot mix asphalt for filling depressions and potholes, and for wedging 
manholes, valve boxes, inlets, or other structures will be measured and paid for as 
specified in 106.04. 
 
509.04.02 Hot mix asphalt patches will be measured and paid for as specified in 505.04. 
 

SECTION 510 — FILLING CRACKS IN ASPHALT PAVEMENTS 
 

510.01 DESCRIPTION. Clean and fill cracks 1/8 to 1-3/4 in. wide. Cracks less than 1/8 
in. wide do not need to be filled. Repair distressed areas as specified herein. Cracks more 
than 1-3/4 in. wide and map, edge, or alligator cracks requiring major repairs are not 
included in this work (Section 505). 
 

510.02 MATERIALS. 
 
 Performance Graded Asphalt Binders and Asphalt 904.04 
 Crack Filler      911.01 
 Aggregate      M 43, No. 10 
 Tack Coat      M 140 
 
Ensure that all materials for crack filling are inspected, tested, and approved before 
incorporating them into the work. 
 

510.03 CONSTRUCTION. All cracks to be filled will be designated by the Engineer. 
 
Crack Cleaning and Preparation. Remove existing deteriorated filler using equipment 
capable of removing the material to the required depth without damaging the sides of the 
pavement within the crack. Do not use equipment that creates a “V” shaped groove. 
Repair damage done to sound pavement resulting from construction operations. 
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Clean cracks by using high pressure water blasting, abrasive blasting, oil free air blowing, 
a heat lance, or a combination thereof, as approved. The Engineer may suspend 
operations when weather conditions might create a hazard to the traveling public. 
 
Before filling, completely dry the cracks using an approved method. 
 
The Engineer will inspect the prepared cracks for debris, adherent dust, and dryness prior 
to filling. Re-clean and dry cracks as directed. 
 
Cracks varying in width up to 1-3/4 in. shall be divided into segments for repair. Portions 
of cracks having widths ranging from over 1 in. and up to 1-3/4 in. shall be sawn to the 
full depth of the crack and 1/8 in. wider than the maximum width of the crack. Clean the 
crack of all debris as specified above, and apply tack coat to the sides of the crack. Repair 
the crack as specified in Section 505 using an approved surface mix. Select an 
appropriate asphalt content and mixing temperature. 
 
Crack Filling. Perform crack filling when the ambient and pavement surface 
temperatures are least 45 F and rising, unless otherwise recommended by the 
manufacturer and approved by the Engineer. 
 
For cracks from 1/8 to 1 in. in width, heat the hot applied  filler material as recommended 
by the manufacturer, in a double boiler, indirect heating kettle using oil as a heat transfer 
medium, or other approved equipment. The kettle shall have a mechanically operated 
agitator, recirculation pumps, and a positive thermostatic temperature control. Insulate 
the applicator wand and all connecting hoses. Do not overheat the filler or apply direct 
heating. 
 
Withdraw and waste all filler that has been overheated, heated more than four hours, or 
that remains in the applicator at the end of the day’s operation. Prior to the start of each 
day’s operation, withdraw and waste at least 1 gallon of filler through the applicator 
wand. 
 
Fill prepared and approved cracks until the material is 1/16 in. below or level with the 
pavement surface. If after two hours any filled crack is not in conformance with this 
requirement, refill the crack as directed. 
 
If cracks can not be filled due to filler drainage into a large void, repair the crack by 
plugging the void with HMA Superpave 4.75 mm or other approved material. Complete 
filling the crack as specified above. 
 
Remove excess filler from the surface of the pavement. 
 
Fill cracks the same day they are prepared. If cracks are not filled on the same day they 
are prepared, re-clean and dry them prior to filling. 
 
Do not allow traffic on the filled pavement until the crack filler has cured. 
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Filler that pulls loose within 96 hours after opening the pavement to traffic shall be 
repaired at no additional cost to the Administration. 
 

510.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for furnishing, hauling, and placing of all materials, crack shaping, crack filling, the 
removal and disposal of old filler and debris, and for all material, labor, equipment, tools, 
and incidentals necessary to complete the work. Payment will not be made for wasted 
material. 
 
510.04.01 Filler Removal, Saw Cutting, Crack Shaping, and Crack Filler will be 
measured and paid for at the Contract unit price per linear foot. 
 
510.04.02 Patching Material for Cracks will be measured and paid for per linear foot 
regardless of the width or depth of the crack. 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted.  
 

SECTION 511 THRU 521 ⎯RESERVED  
 
 

SECTION 522 — PORTLAND CEMENT CONCRETE PAVEMENT 
REPAIRS 

 

522.01 DESCRIPTION. Repair plain, conventionally reinforced, or continuously 
reinforced portland cement concrete pavement. Repairs are either Type I, 6 ft to less than 
15 ft in length; or Type II, 15 ft and greater in length. 
 

522.02 MATERIALS.  
 
Refer to 520.02 except as follows: 
 
 Graded Aggregate for Base Course   901.01 
 Crusher Run Aggregate CR-6   901.01 
 Concrete Mix No. 9    902.10 
 Nonshrink Grout     902.11(c) 
 Epoxy Grout      902.11(d) 
 Epoxy Adhesive    921.04 
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522.02.01 Polyester Grout.  A polyester grout may be used in lieu of epoxy grout, 
provided the grout conforms to 902.11(d).  Identify cartridge type systems by batch or lot 
number. 
 
522.02.02 Epoxy Adhesives.  Refer to 921.04. Use water insensitive materials classified 
as Type IV, Grade 3, Class B and C. 
 
522.02.03 Reinforcement.  Section 908 for reinforcement, including load transfer 
assemblies, tie bars, deformed steel bars, and longitudinal tie devices, except all material 
shall be epoxy coated. 
 

522.03 CONSTRUCTION. The Engineer will determine the areas to be repaired and the 
type of repair. Prior to the start of repairs, submit a proposed repair plan, including 
equipment, methods, and procedures. Protect the repair area against damage from all 
causes. Repair or replace any part of the repaired pavement that is damaged. Make repairs 
in only one lane at a time for each roadway. 
 
522.03.01 Equipment. Refer to 520.03.01. 
 
522.03.02 Weather Restrictions. As specified in 520.03.02, except perform this work 
only during the months of April through October, unless otherwise permitted in writing. 
When the range in daily temperature is expected to exceed 15 F, concrete may be placed 
in the late afternoon after the existing pavement has achieved its maximum expansion, 
unless otherwise directed. 
 
Cold weather protection shall conform to 520.03.12, except  use insulated blankets when 
the ambient air temperature is less than 70 F. 
 
522.03.03 Saw Cuts and Removal of Existing Pavement. Make all saw cuts 
perpendicular using a diamond saw blade. Remove concrete slabs by the lift out method 
in large sections. No other method of slab removal shall be used unless approved. 
Complete all repairs within the same working day on which the pavement is removed. 
 
Repair adjacent slab damage caused by the removal operations. Perform saw cutting and 
pavement removal as follows: 
 

(a) Plain and Conventionally Reinforced Portland Cement Concrete Pavement. Make 
full depth sawcuts for the full slab width and at least 2 in. from and parallel to 
longitudinal joints. When the repair is on only one side of an existing transverse 
joint, extend removal into the adjacent slab a sufficient distance to remove 
existing dowels. Remove the concrete slab within one week after making the saw 
cuts. Complete the repairs in a continuous operation. 

 
(b) Continuously Reinforced Portland Cement Concrete Pavement. Locate the 

boundaries of the repair at least 18 in. from the nearest transverse tight crack for 
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normally spaced tight cracks, and at least 6 in. from the nearest transverse crack 
when they are closely spaced. Make at least a 2 in. depth saw cut for the full 
width of the lane at the boundaries of the repair. Do not cut the steel 
reinforcement. Make a full depth saw cut across the full width of the slab at least 
22 in. inside each boundary saw cut. Make additional full depth saw cuts along all 
longitudinal edges not bounded by construction joints. Remove the concrete to its 
full depth within the boundaries of the repair area within 72 hours after making 
the saw cuts. Do not bend existing reinforcement bars. 
 
Use no more than a 60 lb jackhammer and hand tools to remove concrete in the 
areas between each 2 in. and full depth saw cut. Trim the existing pavement edge 
neatly and vertical. Leave at least 22 in. of reinforcement exposed on each side of 
the repair. The Engineer will require the removal of any pavement breaking 
equipment from the project that could damage the adjacent concrete pavement. 
 
When saw cuts close due to temperature, make narrowly spaced, full depth, and 
full width saw cuts to relieve the pressure. Remove the material between the 
narrowly spaced saw cuts and between the longitudinal joint and the 2 in. 
minimum offset longitudinal cut using the equipment specified above. Cut tie bars 
protruding from the longitudinal offset flush with the existing concrete.  Remove 
all waste material immediately from the repair site. Seal any saw cuts that extend 
into adjacent slabs, curbs, or gutters as specified in Section 523. 

 
522.03.04 Base and Subgrade Preparation. Refer to 505.03.03, except moisten the 
subgrade for all types of repairs. 
 
522.03.05 Subgrade Drains. If directed, construct subgrade drains as specified in section 
306. 
 
522.03.06 Forms. Use forms conforming to 520.03.04. Overlap existing pavement at 
least 1 ft on each side of the patch and securely fasten to prevent movement. Excavate the 
adjacent shoulder the width of the form plus 6 in. to provide space for the forms. After 
removing the form, repair the excavated shoulder area using the same type of material as 
used in the original shoulder. 
 
522.03.07 Reinforcement. Refer to 520.03.06 and as specified herein. Place the doweled 
joint at the slab face closest to the original doweled joint location. 
 
Drill holes 1/4 in. larger than the dowels, load transfer tie bars, and longitudinal tie 
devices into the face of the existing slab at mid depth. Blowout the holes and allow to 
dry. Grout or epoxy the dowels, load transfer tie bars, and longitudinal tie devices into 
place. Align reinforcement in the direction of the pavement and parallel to the surface. 
 
Place a plastic grout retention disk, conforming to the Contract Documents, on each 
dowel to prevent loss of the bonding material. 
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For continuously reinforced portland cement concrete pavement, use reinforcement steel 
bars of the same size and spacing as the existing bars. Splice the reinforcement to the 
existing steel by lapping, welding, or approved mechanical device. For lap splices, lap at 
least 22 in. and secure using tie wires. Place the longitudinal steel reinforcement bars 
continuous for the full length of the repair. Place an amount of steel at least equal to the 
amount of steel in the existing pavement. Support the reinforcement steel bars on chairs 
or as approved. 
 
For plain and conventionally reinforced pavement, coat the protruding ends of the dowel 
bars with an approved water insoluble lubricant. 
 
522.03.08 Joints. Refer to 520.03.14. Seal all joints as specified in Section 523. 
 
522.03.09 Concrete Placement. Refer to 520.03.07. Prior to placing concrete, clean the 
adjacent vertical surfaces. 
 
For weather requirements refer to 520.03.02. The temperature of the concrete at 
placement shall be 50 to 90 F. 
 
The air temperature shall be at least 40 F and rising. When the range in daily temperature 
is expected to exceed 15 F, concrete may be placed in the late afternoon after the existing 
pavement has achieved maximum expansion, unless otherwise directed. 
 
Construct both plain and continuously reinforced concrete pavement repairs in one full 
depth operation. Construct conventionally reinforced concrete pavement repairs by 
placing two equal lifts with the wire mesh laid on the surface of the first lift. Vibrate all 
concrete. 
 
522.03.10 Finishing. Following concrete placement, strike off the surface to the finished 
grade using an adjustable steel or wooden template and float the surface. Screed the 
repair longitudinally to provide uniformity of ride to adjacent pavement. Match the 
contour of  the existing roadway. Perform surface checks as specified in 520.03.10. 
 
522.03.11 Curing. Cure the concrete as specified in 520.03.12, except continue curing 
for 12 hours after concrete placement or until the repair is put into service. 
 
522.03.12 Emergency Filler. Have sufficient crusher run  aggregate CR-6 readily 
available to fill the void of the repair area. Place and compact the material, and cover it 
with a steel plate. At the beginning of the next day’s work, completely remove the 
material using procedures that will not disturb the subgrade, dowels, load transfer tie 
bars, load transfer assemblies, or reinforcement placed previously. 
 
522.03.13 Steel Plates. Have an ample supply of 12 x 14 ft x 1 in. thick steel plates 
available on the project to cover emergency filler and to protect the patch area until the 
concrete has developed sufficient strength to carry traffic. 
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522.03.14 Unacceptable Repairs. Remove and replace repairs that are not in 
conformance with the Contract Documents and repairs damaged by traffic or other 
causes. 
 

522.04 MEASUREMENT AND PAYMENT. Portland cement concrete pavement 
repairs will be measured in place and paid for at the Contract unit price per square yard 
for the pertinent type Plain Portland Cement Concrete Pavement Repair, Conventionally 
Reinforced Portland Cement Concrete Pavement Repair, and Continuously Reinforce 
Portland Cement Concrete Pavement Repair item.  The payment will be full 
compensation for saw cuts, furnishing, hauling, placing of all materials, removal and 
disposal of old concrete, grout, drilled holes, chairs, all tie devices, reinforcement, epoxy 
coating, steel plates, emergency filler, joint sealing, and for all material, labor, 
equipment, tools, and incidentals necessary to complete the work. 
 
Emergency filler and steel plates will remain the property of the contractor at the 
completion of the project. 
 
522.04.01 Removal of Unsuitable Material and Refill per cubic yard. The payment 
will also include excavation and  disposal of unsuitable material, backfilling with 
aggregate, and compaction. 
 
522.04.02 Subgrade drains will be measured and paid for as specified in the applicable 
portions of Section 306. 
 
522.04.03 Shoulder Repairs per square yard. Repairs to existing  shoulders 
necessitated by the placement of forms are also included 
 
 

SECTION 523 — JOINT SEALING OF PORTLAND CEMENT 
CONCRETE PAVEMENTS 

 

523.01 DESCRIPTION. Clean and seal portland cement concrete pavement joints. 
 

523.02 MATERIALS. 
 
 Joint Sealers      911.01 
 Preformed Joint Fillers    911.02 
 
Backer Rod. Use backer rod that is flexible, compressible, nonshrinkable, has a surface 
that will not bond with the joint sealer, and is capable of uniformly containing the sealer 
within the desired shape factor. Do not use hard rubber or materials that swell when wet 
or deform at sealer application temperatures. 
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523.03 CONSTRUCTION. Seal joints the same day they are shaped and prepared, and 
complete the joints prior to opening the roadway to traffic, unless otherwise directed. If 
joints are not sealed the same working day, reclean and dry the joints as specified in 
523.03.02 prior to sealing. 
 
523.03.01 Joint Construction. As specified in 520.03.14. If the joint is tooled, do not use 
preformed joint fillers. 
 
523.03.02 Joint Preparation. Clean joints by one of the following methods as approved: 
 

(a) High pressure water blasting. 
 
(b) Abrasive blasting. 
 
(c) Oil free air blowing at a minimum of 90 psi. 
 

Ensure that all joint walls and surfaces to which the joint material is to adhere are dry 
prior to installing the joint filler. 
 
Ensure that all prepared joints are inspected and approved prior to sealing. 
 
523.03.03 Sealing. Install preformed joint filler in conformance with the manufacturer’s 
recommendations and the Contract Documents. Insert the backer rod as specified. 
 
Install silicone sealer in conformance with the manufacturer's recommendations. 
 
Backer rods are not required in longitudinal joints. 
 
Apply sealer when the ambient air and pavement temperatures are at least 45 F and 
rising. 
 
Heat hot applied sealer in accordance with the manufacturer’s recommendations in a 
kettle or other equipment acceptable to the Engineer. Use kettles that have mechanically 
operated agitators, recirculation pumps, and positive thermostatic temperature controls. 
The applicator wand and all connecting hoses shall be insulated. Do not overheat or apply 
direct heat to the sealer. 
 
Withdraw and waste all filler that has been overheated, heated more than four hours, or 
that remains in the applicator at the end of the day’s operation. Prior to the start of each 
day’s operation, withdraw and waste at least 1 gallon of filler through the applicator 
wand. 
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Fill joints with sufficient material that the final surface of the sealer is recessed 1/4 in. 
below the pavement surface.  Reseal the joint if within two hours after sealing, the sealer 
is recessed more than 5/16 in. below the pavement surface. 
 
Use an approved tool to apply a parabolic shape to the surface of the sealer. Ensure that 
the deepest point at the center of the joint is 5/16 in. below the pavement surface. 
Remove any excess sealer from the surface of the pavement. 
 
Curing time for silicone material varies with temperature and humidity, and may delay 
opening the pavement to traffic. Traffic is not allowed on the pavement  surface until  the 
sealer has cured.  Refer to  the manufacturer’s recommendations for curing time. 
 
Any sealer that pulls loose from the joint or shows excessive bubbling within one week 
after opening the pavement to traffic shall be replaced. 
 

523.04 MEASUREMENT AND PAYMENT. Joint Sealing of Portland Cement 
Concrete Pavement will be measured and paid for at the Contract unit price per linear 
foot of joint unless otherwise specified. The payment will be full compensation for 
cleaning existing joints, furnishing, hauling, placing all materials including preformed 
joint filler, joint sealer, backer rod, and for all material, labor, equipment, tools, and 
incidentals necessary to complete the work. 
 
Joint construction and sealing will not be measured but the cost will be incidental to the 
Contract unit price for the pertinent Portland Cement Concrete Pavement item 
 
 

SECTION 524 THRU 548 - RESERVED  
 

SECTION 549 — PAVEMENT MARKINGS 

549.01 DESCRIPTION. Apply durable and nondurable pavement markings (line 
markings, letters, numbers, arrows and symbols) to various surfaces at locations and 
patterns as specified or as directed. 
 

549.02 MATERIALS.  Durable and Nondurable Pavement Markings: Refer to Contract 
Documents. 
 

549.03 CONSTRUCTION. 
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549.03.01 Quality Control/Quality Assurance. At least 30 days prior to the prestriping 
meeting, submit in writing a proposed Quality Control Plan (QCP). 
 
Address procedures for random sampling as specified in MSMT 729, and show how the 
equipment and material will be controlled to ensure conformance with the Specifications. 
Include the material manufacturer’s application recommendations, personnel 
certifications, inspection and record keeping procedures, and minimum frequencies of 
sampling and testing as specified in MSMT 729. Detail when and how corrective action 
will be taken for unsatisfactory construction practices and deviations from the 
Specifications. Any deviation from the QCP shall be cause for immediate suspension of 
the marking operation. Operations shall not resume without approval. 
 

(a) Placement. Do not begin placement operations until the QCP is approved and a 
walkthrough has been performed to approve the layout with the Engineer, 
Contractor, and pavement marking foreman. 

 
Widths. The traveled way lane widths and width of longitudinal lines shall be as 
specified. Lane widths shall be measured from center to center of the lane lines 
once a control line is established for the lane configuration of the roadway. When 
measurements are taken from existing longitudinal lines, the point of reference 
shall be the center of the single line or the center of the space between dual lines. 
The traveled way lane widths are in compliance when they have an acceptable 
appearance and are within 2 in. from the proposed lane width. 

 
Alignment. Place markings in a straight and uniform manner. Lane lines are in 
compliance when they have an acceptable appearance and are visually in 
alignment, with no more than a 3/8 in. variation in any 40 ft section of traveled 
way. Maintain longitudinal alignment through all intersections and breaks, even 
though the lines themselves may discontinue. Do not apply pavement line 
markings over longitudinal joints;  Offset the markings 2 in. 

 
Layout Markings. Remove layout markings that detract from the overall appearance 
or function of the final markings as determined by the Engineer at no additional cost 
to the County. 
 
(b) Certified Technicians. Provide the certified technicians to perform quality 

control testing and sampling. The technicians shall demonstrate that they have a 
thorough knowledge of sampling and testing procedures as specified in MSMT 
729. Perform quality control during the marking operations in conformance with 
the approved QCP. Identify the location  of quality control tests. Should a 
certified technician be delinquent in any of their duties (i.e., fail to have all the 
proper test equipment on the site, fail to perform tests, fail to submit documents to 
the Engineer at the end of the day, report information that varies substantially 
from the County’s results, etc.), then the technician’s certification shall become 
invalid and a recertification shall be required. All pavement marking operations 
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shall be suspended until the Contractor provides a certified replacement 
technician. 

 
(c) Records. Maintain complete records of quality control inspection results, 

including actions taken to correct problems. Submit a copy of the QC results, 
signed by the certified technician, daily. Identify the location of the following 
quality control tests: 

 
(1) Ambient temperature. 

 
(2) Pavement surface temperature. 
 
(3) Material temperature. 
 
(4) Material thickness. 
 
(5) Retroreflectivity. 
 
(6) Alignment. 
 
(7) Color. 

 
(d) Quality Assurance. The County will provide quality assurance by: 

 
(1) Conducting independent sampling and testing. 
 
(2) Periodically observing testing performed by the Contractor. 
 
(3) Directing the Contractor to take additional samples and perform additional 

tests at any time and at any location. 
 
(4) Monitoring Contractor conformance with the Quality Control Plan. 
 
(5) Evaluation of quality control results and testing performed by the County will 

provide the basis for final acceptance. 
 
The Administration will perform independent assurance audits to confirm and assure that 
both the quality control personnel's test methods and quality control test equipment are  
in reasonable conformity with Administration specifications. 
 
549.03.02 Cleaning Pavement Surfaces. Pavement surfaces shall be dry and free of oil, 
dirt, grease, and other contaminants prior to application of pavement markings. Clean 
nonconforming surfaces to a width 4 to 6 in. wider than the markings. 
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549.03.03 Marking Removal. Remove existing pavement markings that conflict with 
new or altered traffic patterns. Use an approved method and ensure that the pavement 
surface in not damaged by the process. Repair or replace damaged pavement at no 
additional cost to the County. Refer to section 565. 
 
549.03.04 Curing. Protect the markings until dry or cured by placing warning devices as 
specified in the MdMUTCD and as approved. If a vehicle damages uncured markings, 
reapply the markings and remove marks left on the pavement by the vehicle at no 
additional cost to the County. 
 
549.03.05 Observation Period. The Contractor shall be responsible for any defects in 
materials and workmanship of the pavement markings for a period of 180 days for 
durable and 60 days for nondurable materials from the date the pavement is opened to 
traffic. 
 
Time charges will not be assessed during the observation period provided all other work 
on the Contract is complete. At the end of the observation period, the Engineer will 
inspect the pavement markings for durability, color, and retro reflectivity, and inform the 
Contractor of pavement markings that have failed and that require corrective action. 
Pavement markings will be failed for any of the following conditions: 
 

(a) More than 5 percent of the substrate is exposed in any 2000 ft section of 
longitudinal marking. 

 
(b) Retroreflectance values have dropped below the minimum retroreflectivity 

specified. 
 
(c) Marking is discolored when compared visually with the color chips. 
 

Remove and replace all failed markings within 30 days of receiving written notification 
from the Engineer. 
 

549.04 MEASUREMENT AND PAYMENT. The payment for furnishing and applying 
the pavement marking (line markings, letters, numbers, arrows and symbols) will be 
made under the pertinent pavement markings items. Quality control will not be measured 
but the cost will be incidental to the other pertinent items specified. 
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549.04.01 Removal, Replacement, or Corrective Actions. Corrective actions for markings 
unsatisfactorily installed as determined by the Engineer or that fail during the observation 
period, shall be at no additional cost (including Maintenance of Traffic) to the County. In 
addition, the current road user fee will be applied when traffic disruption occurs during 
corrective actions. 
 
 

SECTION 550 — PAVEMENT MARKING PAINT 
 

550.01 DESCRIPTION. Furnish and apply nontoxic lead free waterborne pavement 
marking paint to pavement surfaces as specified in the Contract Documents or as directed 
by the Engineer. These markings includes lines (striping), legends (letters and numbers) 
and symbols. 
 

550.02 MATERIALS.  Paint is a nontoxic lead free waterborne pavement marking and 
is a non-durable material.  All Paint Pavement Marking material shall be selected from 
the Qualified Products List. 
 
 Nontoxic Lead Free Waterborne 
  Pavement Marking Material   951.01 
 

550.03 CONSTRUCTION. 
 
550.03.01 Quality Control / Quality Assurance.  Refer to Section 549. 
 
550.03.02 Application.  The location, width, and type of marking shall be as specified in 
the Contract Documents or as directed by the Engineer. 
 

(a) Temperature.  The markings shall be applied when the paint, ambient and 
surface temperature, and relative humidity conform to the manufacturer’s 
recommendations. 

 
(b) Glass Beads.  The Contractor shall apply the Maryland Blend gradation of glass 

beads uniformly across the surface of the stripe, at the rate of 7 to 9 lb/gal of 
paints. 

 
(c) Thickness.  The paint shall be applied at a wet film thickness of 18 ± 1 mils. 

 
(d)  Color.  The color of the dry markings shall match Federal Standard 595 (38907 - 

yellow or 37925 - white).  The Contractor shall make available the specified color 
chips for the Engineer’s use to visually determine that the waterborne material 
matches the specified color. 
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(e) No-Track.  The paint shall conform to 60 second no-track requirements.  The no 

track condition shall be determined by passing over the applied line at 
approximately 30 degrees with a standard passenger car or pickup truck.  When 
viewed from a distance of 50 ft, the pavement surface shall show no evidence of 
the paint being picked up and redeposited on the pavement by the vehicle. 

 
(f) Retro reflectance.  The minimum retro reflectance shall be 150 

millicandelas/lux/square meter for yellow and 250 millicandelas/lux/square meter 
for white as determined in conformance with MSMT 729. 

 
550.03.03 Application Equipment.  The equipment used for application of the paint shall 
be approved by the Engineer prior to start of work, and shall be capable of applying 
waterborne traffic paint that has been approved by the County.  The Contractor shall 
provide access to the paint application equipment for inspection by the Engineer. 
 
The paint carriage on the left side of the paint truck shall have three paint and bead guns.  
The paint carriage on the right side of the paint truck shall have two paint and bead guns. 
 
All 10 in. lines shall be applied using two paint and bead guns.  Raising the paint carriage 
in order to paint these lines with one paint gun and bead gun is prohibited. 
 
The footage counters used to measure pavement markings shall be calibrated, and a 
notarized certification shall be submitted to the Engineer as part of the Quality Control 
Plan. 
 
Temperature gauges shall be calibrated every six months and a copy of the calibration 
certification shall be submitted to the Engineer as part of the Quality Control Plan. 
 
The applicator shall apply the surface dressing beads to the wet paint marking by means 
of a pressurized bead dispenser or other mechanical conveying method not dependent 
upon gravity for uniform application.  The bead dispenser shall be equipped with an 
automatic cutoff system that will stop the flow of the paint material whenever there is a 
disruption in the application of the beads so that all markings placed shall be covered 
with a uniform layer of surface dressing beads. 
 
Application equipment shall be capable of applying the markings at multiple width 
settings ranging from 4 to 12 in. 
 
The applicator shall provide a method for cleanly cutting off stripe ends and shall be 
capable of applying all longitudinal pavement markings. 
 
The equipment shall be mobile and maneuverable to the extent that straight lines can be 
followed and all standard curves can be made in true arcs. 
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All parts of the equipment shall be thoroughly cleaned of foreign material or different 
colored material prior to the introduction of a new batch of material. 
 

550.04 MEASUREMENT AND PAYMENT.  The payment will be full compensation 
for all pavement preparation, furnishing and placing of markings, testing, and for all 
material, labor, equipment, tools, and incidentals necessary to complete the work.  Refer 
to 549.04. 
 
Pavement Marking Paint will be measured and paid for at the Contract unit price for one 
or more of the following items: 
 

(a) Pavement Marking Paint lines (striping) will be measured and paid for at the 
Contract unit price per linear foot for the color and width specified. 

 
(b) Pavement Marking Paint Legends (letters and numbers) and Symbols will be 

measured and paid for at the Contract unit price per square foot. The square foot 
pay quantity for Legends (letters and numbers) and Symbols will be as specified 
in The County’s Standard Details. 

 

SECTION 551 - Reserved 
 

SECTION 552 — EPOXY PAVEMENT MARKING 
 

552.01 DESCRIPTION.  Furnish and apply lead-free two component epoxy white or 
yellow pavement markings with large and standard glass beads.  The locations and 
patterns shall be as specified in the Contract Documents or as directed by the Engineer. 
 

552.02 MATERIALS. 
 
 Lead Free Two Component  
 Epoxy Pavement Marking Materials 951.08 
 
 Epoxy is a durable pavement marking material. 
 

552.03 CONSTRUCTION. 
 
552.03.01 Quality Assurance/Quality Control.  Section 549. 
 
552.03.02 Application.  The location, width, and type of marking, shall be as specified in 
the Contract Documents or as directed by the Engineer. 
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Placing pavement marking material over longitudinal joints is prohibited; they shall be 
offset 2 in. or as directed by the Engineer. 
 
Epoxy pavement markings shall conform to the following: 
 

(a) Temperature.  The markings shall be applied when the epoxy, ambient, and 
surface temperatures, and the relative humidity conform to the manufacturer’s 
recommendations. 

 
(b) Thickness.  The epoxy pavement marking material shall be applied at a thickness 

of 20 ± 1 mils. 
 

(c) Glass Beads.  The Contractor shall apply a double-drop of large and standard 
glass beads uniformly across the surface of the stripe, at the rate of 11 to 13 lb/gal 
with a maximum total application of 25 lb/gal.  The bead guns shall be calibrated 
in conformance with MSMT 729. 

 
(d) Color.  The color of the dry markings shall match Federal Standard 595 (13538 - 

yellow or 17886 - white).  The Contractor shall make available the specified color 
chips for the Engineer’s use to visually determine that the epoxy material matches 
the specified color. 

 
(e) Retroreflectance. The minimum retroreflectance shall be 200 

millicandelas/lux/square meter for yellow and 275 millicandelas/lux/square meter 
for white as determined in conformance with MSMT 729. 

 
552.03.03 Application Equipment.  The equipment used for application of the epoxy 
shall be approved by the Engineer prior to start of work, and shall be capable of applying 
material that has been approved by The County.  The Contractor shall provide access to 
the application equipment for inspection by the Engineer. 
 
The gun carriage on the left side of the striping truck shall have three epoxy and bead 
guns.  The gun carriage on the right side of the truck shall have two epoxy and bead guns. 
 
All 10 in. lines shall be applied using two epoxy and bead guns.  Raising the gun carriage 
in order to stripe these lines with one epoxy gun and one bead gun is prohibited. 
 
The footage counters used to measure pavement markings shall be calibrated and a 
notarized certification shall be submitted to the Engineer prior to application as part of 
the Quality Control Plan. 
 
Temperature gauges shall be calibrated every six months and a copy of the calibration 
certification shall be submitted to the Engineer, as part of the Quality Control Plan. 
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The applicator shall apply the surface dressing beads to the epoxy marking by means of a 
pressurized bead dispenser or other mechanical conveying method not dependent upon 
gravity for uniform application.  The bead dispenser shall be equipped with an automatic 
cutoff system that will stop the flow of the epoxy material whenever there is a disruption 
in the application of the beads so that all markings placed shall be covered with a uniform 
layer of surface dressing beads. 
 
Application equipment shall be capable of applying the markings at multiple width 
settings ranging from 4 to 12 in. as specified in the Contract Documents. 
 
The applicator shall provide a method for cleanly cutting off stripe ends and shall be 
capable of applying all longitudinal pavement markings. 
 
The equipment shall be mobile and maneuverable to the extent that straight lines can be 
followed and all standard curves can be made in true arcs. 
 
All parts of the equipment shall be thoroughly cleaned of foreign material or different 
colored material prior to the introduction of a new batch of material. 
 
Testing performed by the County will provide the basis for final acceptance. 
 

552.04 MEASUREMENT AND PAYMENT.  Epoxy Pavement Marking will be 
measured and paid for at the Contract unit price per linear foot for the color and width 
specified.  The payment will be full compensation for all pavement preparation, 
furnishing and placing of markings, testing, and for all material, labor, equipment, tools, 
and incidentals necessary to complete the work. 
 

SECTION 553 — LEAD FREE REFLECTIVE THERMOPLASTIC 
PAVEMENT MARKINGS 

 

553.01 DESCRIPTION. Prepare and apply lead free reflective thermoplastic pavement 
markings to roadway surfaces as specified in the Contract Documents or as directed by 
the Engineer. 
 

553.02 MATERIALS. 
 
 Lead Free Reflective Thermoplastic Pavement Markings 951.02 
 

553.03 CONSTRUCTION. 
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553.03.01 Quality Assurance/Quality Control.  Refer to 549.03.01. 
 
553.03.02 Application Equipment.  An oil or air jacketed kettle shall be utilized for 
uniform melting and heating of Thermoplastic material.  The kettle shall provide 
continuous mixing and agitation of the material.  The kettle and the applicator shall be 
equipped with an automatic thermostatic device to provide positive temperature control. 
 
The equipment shall be constructed so that all mixing and conveying parts, up to and 
including the application apparatus, maintains the material at the specified temperature.  
Conveying parts of the applicator between the reservoir and the application apparatus 
shall be constructed to prevent clogging and accumulation.  The applicator shall be 
capable of containing a minimum of 600 lb of molten thermoplastic material. 
 
The kettle and applicator shall be constructed and arranged to conform to the 
requirements of the National Board of Fire Underwriters (NBFU), the National Fire 
Protection Association (NFPA), and State and local authorities. 
 
Temperature gauges shall be calibrated every six months and a copy of the calibration 
certification shall be submitted to the Engineer. 
 
The applicator shall apply the surface dressing beads to the molten thermoplastic marking 
by means of a pressurized bead dispenser or other mechanical conveying method not 
dependent upon gravity for uniform application.  The bead dispenser shall be equipped 
with an automatic cutoff system that will stop the flow of Thermoplastic material 
whenever there is a disruption in the application of the beads so that all markings placed 
shall be covered with a uniform layer of surface dressing beads. 
 
Application equipment shall be capable of applying the markings at multiple width 
settings ranging from 4 to 12 in. as specified in the Contract Documents. 
 
The applicator shall provide a method for cleanly cutting off stripe ends and shall be 
capable of applying all longitudinal pavement markings. 
 
The equipment shall be mobile and maneuverable to the extent that straight lines can be 
followed and all standard curves can be made in true arcs. 
 
All parts of the equipment shall be thoroughly cleaned of foreign material or different 
colored material prior to the introduction of a new batch of thermoplastic material. 
 
553.03.03 Cleaning Pavement Surfaces.  Refer to 549.03.02. 
 
553.03.04 Application.  The ambient and surface temperatures shall be at least 50 F and 
rising at the time of application. 
 
Thermoplastic pavement markings shall be sprayed onto the pavement surface.  Only the 
spray method of application shall be permitted.  Gore areas, crosswalks, small 
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intersections, roundabouts, and other areas which preclude the application of the 
markings with truck mounted equipment will be exempt from the spray application 
requirement. 
 
Thermoplastic pavement markings shall conform to the following: 
 

(a) Temperature.  The molten material temperature shall be between 400 and 440 F 
unless otherwise recommended by the manufacturer, and approved by the 
Engineer. 

 
(b) Primer.  A primer shall be used if thermoplastic is applied to portland cement 

concrete. Any primer used shall be compatible with Thermoplastic material. 
 

(c) Thickness.  The pavement markings shall yield a solid thickness range of 80 to 
95 mils above the roadway surface across the middle two-thirds of the line width 
when tested as specified in MSMT 729.  Variation from this range will be used 
for the price adjustment specified in 553.04.01. 

 
(d) Glass Beads.  Glass beads shall be uniformly applied to the surface of the molten 

thermoplastic at the minimum rate of 7 to 9 lb/100 ft2, as specified in MSMT 729. 
 
(e) Color.  The color of the dry markings shall match Federal Standard 595 (13538 - 

yellow or 17886 - white).  The Contractor shall supply the specified color chips 
for the Engineer’s use to visually determine that Thermoplastic material matches 
the specified color. 

 
(f) Retroreflectance.  Refer to MSMT 729.  The millicandellas/lux/square meter 

values taken anytime within the first 30 days shall conform to the following: 
 

RETROREFLECTANCE 
 

COLOR RETROREFLECTIVITY CORRECTIVE ACTION 

White equal to or greater than 250 
None 

Yellow equal to or greater than 150 

White less than 250 Necessary corrective actions, 
including grinding if necessary, 

and re-tracing Yellow less than 150 

 
(g) Width.  Refer to 549.03.01(a). 
 
(h) Alignment.  Refer to 549.03.01(a). 
 
 (i) Layout Markings.  Refer to 549.03.01(a). 

 
553.03.05 Quality Control Test Strip.  Refer to 549.03.03. 
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553.03.06 Responsibility.  Section 549. 
 
553.03.07 Observation Period.  Section 549. 
 

553.04 MEASUREMENT AND PAYMENT.  Refer to 549.04.  The reflectometer will 
become the property of the Contractor at the completion of the project. 
 
553.04.01 Price Adjustment for Film Thickness.  The unit price for Lead Free 
Reflective Thermoplastic Pavement Markings will be per striped linear foot based on 
MSMT 729 calculations for thickness, and will be adjusted in conformance with the 
following: 
 

MIL THICKNESS PERCENT OF PAYMENT - UNIT PRICE 

    80 – 95 (a)(b) 100 

75 – 79 90 

70 – 74 88 

65 – 69 82 

60 – 64 72 

Less than 60 Retrace to achieve a thickness of 80 to 95 mils. 
Retrace thickness shall be 30 mils min (b). 

(a) The Engineer may require the Contractor to remove excess material thickness. 
(b) Removal of excess material and retracing pavement markings shall be 

performed at no additional cost to The County. 
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SECTION 554-555 - Reserved 

SECTION 556 — PREFORMED THERMOPLASTIC PAVEMENT 
MARKINGS 

 

556.01 DESCRIPTION.  Furnish and install heat applied preformed thermoplastic 
pavement marking symbols, legends, and lines as specified in the Contract Documents or 
as directed by the Engineer. 
 

556.02 MATERIALS. Preformed Thermoplastic is a durable pavement marking 
material.  All Preformed Thermoplastic Pavement Marking material shall be selected 
from the Qualified Products List. 
 
 Heat Applied Permanent Preformed  
  Thermoplastic Pavement Marking Material 951.06 
 

556.03 CONSTRUCTION. 
 
556.03.01 Quality Assurance/Quality Control.  Section 549. 
 
556.03.02 Application.  The location, width, and type of marking, shall be as specified in 
the Contract Documents or as directed by the Engineer. 
 
Applying pavement markings over longitudinal joints is prohibited; they shall preferably 
be offset 2 in. from them. 
 
Thermoplastic Pavement Marking shall conform to the following: 
 

(a) Temperature.  The markings shall be applied when Thermoplastic, ambient, and 
surface temperature, and relative humidity conform to the manufacturer’s 
recommendations. 

 
(b) Color.  The color of the dry markings shall match Federal Standard 595 (13538 - 

yellow or 17886 - white).  The Contractor shall supply the specified color chips 
for the Engineer’s use to visually determine that Thermoplastic material matches 
the specified color. 

 
(b) Primer.  When specified by the manufacturer, a primer shall be used if 

thermoplastic is applied to Portland cement concrete. 
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(d) Retroreflectance.  The minimum retroreflectance shall be 150 

millicandelas/lux/square meter for yellow and 250 millicandelas/lux/square meter 
for white as determined in conformance with 549.03. 

 
556.03.05 Packaging.  The material shall be handled for shipping, unloading and storage 
as recommended by the manufacturer.  Each shipping package shall be marked with the 
following information: 
 

(a) Manufacturer's name. 
 

(b) Description of item. 
 

(c) Date of manufacture. 
 
(d) Contractor's name. 
 
(e) Purchase order number. 
 
(f) Lot number. 
 
(g) Color. 

 

556.04 MEASUREMENT AND PAYMENT.  The payment will be full compensation for 
all pavement preparation, furnishing and placing of markings, testing, and for all 
material, labor, equipment, tools, and incidentals necessary to complete the work. 
 
Preformed Thermoplastic Pavement Marking Legends (letters and numbers) and Symbols 
will be measured and paid for at the Contract unit price per square foot. The square foot 
pay quantity for Legends (letters and numbers) and Symbols will be as specified in The 
Countys Standard Details 
 
Preformed Thermoplastic Pavement Marking lines will be measured and paid for at the 
Contract unit price per linear foot for the color and width specified. 
 
 

SECTION 557 — SNOWPLOWABLE RAISED PAVEMENT 
MARKERS 

 

557.01 DESCRIPTION. Furnish and install new Snowplowable Raised Pavement 
Markers (SRPM) and replacement components as specified in the Contract Documents or 
as directed by the Engineer. 
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557.02 MATERIALS. 
 
 Castings     Qualified Products List / 951.05 
 Pavement Marker Reflector Lenses  Qualified Products List / 951.05 
 Epoxy      951.05 
 
Snowplowable Raised Pavement Markers are durable materials. 
 

557.03 CONSTRUCTION. 
 
Casting.  Recycled iron castings are prohibited. 
 
Placement.  Snowplowable Raised Pavement Markers shall be installed and located as 
specified in the Contract Documents and in conformance with the Maryland Manual of 
Uniform Traffic Control Devices (MdMUTCD). 
 
General Installation Requirements. 
 

(a) The Contractor shall install the SRPM no later than two weeks after the 
completion of the final surface or as directed by the Engineer. 

 
(a) At the time of installation, the road surface and ambient temperature shall be as 

specified in the manufacturers’ recommendations. Installing markers on wet 
pavement surfaces as determined in MSMT 729 is prohibited. 

 
(b) At the time of installation, the Contractor shall have on the jobsite all the 

materials necessary to complete the installation. 
 

(c) The quality control test strip containing a minimum of 10 groove cuts spaced as 
specified in the Contract Document shall be constructed to verify the accuracy 
and ability of the equipment and personnel.  The contractor shall replace at no 
additional cost to The County any incorrect groove cuts and any incorrect casting 
placements within the test strip. 

 
(d) At the time of installation, SRPM castings delivered with Pavement Marker 

Reflector Lens affixed should be free of dirt, dust, oil, grease, rust, moisture, or 
any foreign matter that will impair adhesion to the pavement. Any residual 
material that inhibits retroreflectivity of the reflector lens shall be removed 
without damage to the lens surface. It shall be the contractor’s  responsibility to 
clean each contaminated casting by sand blasting, wire brushing or other 
procedure approved by the Engineer to remove all foreign matter prior to 
installation. The use of chemicals to remove rust from the castings is prohibited. 

 
(e) The contractor shall replace at no additional cost to The County any incorrect 

groove cut and any incorrect casting placement.  An additional test strip may be 
required by the Engineer in the event of incorrect installations. Incorrect 
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installations, as determined by the Engineer, shall be corrected and repaired by the 
contractor at no additional cost to The County. 

 
Pavement Marker Reflector Lens.  Reflector lenses for pavement markers shall be the 
same color as the adjacent pavement marking except the back side shall be as follows; 
 

(a) One-Way Applications: The backside for One-Way Markers shall be red or blank 
as specified in the Contract Documents or as directed by the Engineer. 

 
(b) Two-Way Applications: The backside for Two-Way Markers shall be the same 

color as the adjacent pavement marking. 
 
The pavement marker reflector lens shall be imprinted with the model/batch number and 
the manufacturers’ name. 
 
Castings.  The casting shall be imprinted with the model number and the manufacturer's 
name. 
 
New Installation. 
 

(a) The SRPM shall be installed in accordance with manufacturer’s recommendations 
and D 4383. The installed height shall not exceed 0.25 in. above the road surface. 
The surface of the keel and web shall be free of scale, dirt, oil, grease or any other 
contaminant which may reduce its bond to the epoxy adhesive. All requirements 
of the manufacturer’s installation instructions shall be met. 

 
(b) The groove cut for the casting shall be the appropriate dimensions to allow 0.125 

in. movement side to side of the casting.  All leveling lugs on the casting must 
contact the pavement.  The leading and trailing edges of the casting must lie 
below the pavement surface and the casting properly seated. All other 
requirements of the manufacturer’s installation instructions shall be met. 

 
(c) Lenses used shall be of a type specifically manufactured and approved for use as 

SRPM reflector lenses. Lenses that are manufactured exclusively for recessed 
pavement markers are not permitted as substitutes for SRPM reflector lenses. 

 
Replacement. 
 

(a) Casting Replacement.  The re-use of damaged or removed castings is prohibited. 
 
(b) Pavement Marker Reflector Lens Replacement.  The Contractor shall remove and 

dispose of any damaged reflector lens and replace with a new lens. Previously 
installed undamaged castings which are missing a reflector lens shall have a new 
reflector lens installed.  The replacement lenses shall be installed per 
manufacturer’s written instructions. 
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(c) Casting Groove Cut Replacement and Accuracy.  The re-use of existing groove 
cuts is prohibited; castings shall only be installed in new groove cuts.  Previously 
used groove cuts shall be permanently patched in accordance with applicable 
sections of 504, 505 and 522 or as directed by the Engineer. The location of the 
replacement groove cut shall be within 10 percent longitudinally in front (with the 
direction of traffic) and no lateral deviation exceeding 1½ in. 

 
Casting Adhesive. The epoxy adhesive used to fasten the castings to the pavement 
surface shall conform to D 4383-05 Table X1.1. 
 
Reflector Lens Adhesive in Casting.  The adhesive used to fasten the reflector lens to 
the casting shall meet the manufacturers’ recommendations. 
 
Quality Assurance/Quality Control.  Section 549. 
 
Observation Period. The Contractor shall replace at no additional cost to The County, 
any SRPM or Pavement Marker Reflector Lenses found to be damaged, non-
retroreflective or missing due to improper installation or manufacturing defects within 
180 days after opening to traffic. 
 

557.04 MEASUREMENT AND PAYMENT.  The payment will be full compensation 
for all pavement preparation, furnishing and placement of SRPM’s, testing, removal, 
groove cutting, repair and all materials, labor, equipment, tools and all incidentals 
necessary to complete the work. 
 

(a) Snowplowable Raised Pavement Markers will be paid for at the Contract unit 
price per each.  Furnishing and installing SRPM includes the casting, reflector, 
adhesive and grooving. 

 
(b) Removal of existing Castings, excluding any incorrect installation by the 

Contractor, and repair of Groove Cuts will be paid for at the Contract unit price 
per each. 

 
Replacement of Pavement Marker Reflector Lenses will be paid for at the Contract unit 
price per each. 
 
 

SECTION 558 – RECESSED PAVEMENT MARKERS 
 

558.01 DESCRIPTION.  Furnish and install Recessed Pavement Markers (RPM) as 
specified in the Contract Documents, and or as directed by the Engineer. 
 

558.02 MATERIALS. 
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 Pavement Marker Reflector Lens  Qualified Products List / 951.05 
 Epoxy Adhesive    M237 Type II / 951.05 
 
Recessed Pavement Markers are durable materials. 
 

558.03 CONSTRUCTION. 
 
Placement.  Recessed Pavement Markers shall be installed and located as directed by the 
Contract Documents and in conformance with the Maryland Manual of Uniform Traffic 
Control Devices (MdMUTCD). 
 
General Installation Requirements. 
 

(a) The Contractor shall install the Recessed Pavement Markers no later than two 
weeks after the completion of the final surface or as directed by the Engineer. 

 
(b) At the time of installation, the road surface and ambient temperature shall meet 

the manufacturers’ recommendations for installation of the markers. Installing 
markers on wet pavement surfaces as determined in MSMT 729 is prohibited. 

 
(c) At the time of installation, the Contractor shall have on the jobsite all the 

materials necessary to complete the installation. 
 
(d) A test strip containing a minimum of 10 groove cuts spaced as specified in the 

Contract Document shall be constructed to verify the accuracy and ability of the 
equipment and personnel.  The contractor shall replace at no additional cost to 
The County any incorrect groove cut, including test strip cuts. 

 
(e) At the time of installation, the Recessed Pavement Markers should be free of dirt, 

dust, oil, grease, rust, moisture, or any foreign matter that will impair adhesion to 
the pavement. It shall be the contractor’s responsibility to clean each 
contaminated Recessed Pavement Marker to remove all foreign matter without 
damaging the reflective surface prior to installation. 

 
Pavement Marker Reflectors.  Pavement Marker Reflector lenses for pavement markers 
shall be the same color as the adjacent pavement marking except the back side shall be as 
follows: 
 

(a) One-Way Applications: The backside for One-Way Markers shall be red or 
blank as specified in the Contract Documents or as directed by the Engineer. 

 
(b) Two-Way Applications: The backside for Two-Way Markers shall be the same 

color as the adjacent pavement marking. 
 
The pavement marker reflector lens shall be imprinted with the model/batch number and 
the manufacturers’ name. 
 
New Installation. 
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(a) Recessed Marker Reflector Lenses shall be installed in accordance with D 4383 

(the top of the marker shall be 0.06 in. below the pavement surface) or as directed 
by the Engineer. Lenses used shall be of a type specifically manufactured and 
approved for use as Recessed Marker Reflector lenses. Lenses that are 
manufactured exclusively for Snow Plowable Raised Pavement Markers are not 
permitted as substitutes for recessed lenses. 

 
(b) The groove cut for mono-directional recessed marker reflectors lenses shall be the 

appropriate dimensions to properly seat one reflector lens in conformance with 
the manufacturer’s recommendations and D 4383. 

 
(c) The groove cut for bi-directional recessed marker reflectors lenses shall be the 

appropriate dimensions to properly seat two reflectors lenses, one on each end, in 
conformance with the manufacturer’s recommendations and D 4383. 

 
Replacement. 

 
(a) Reflector Lens Replacement.  The Contractor shall remove and dispose of any 

damaged reflector lens and replace with a new lens. The replacement reflector 
lens shall conform to the same requirements as the original reflector lens unless 
specified by the Contract Documents or as directed by the Engineer.  The 
replacement lenses shall be installed per manufacturer’s recommendations. 

 
(b) Groove Cut. Existing groove cuts may be reused when they are in compliance 

with D 4383. 
 
(c) Damaged Groove Cut Repair and Accuracy. Damaged groove cuts shall be 

repaired in accordance with applicable Sections of 504, 505, 522, and as directed 
by the Engineer. The location of the replacement groove cut shall be within one 
foot longitudinally in front (with the direction of traffic) and no lateral deviation 
exceeding 1-1/2 in. 

 
Assurance/Quality Control.  Section 549. 
 
Observation Period.  The Contractor shall replace at no additional cost to The County, 
any Pavement Marker Reflector Lenses found to be damaged, non-retroreflective or 
missing due to improper installation or manufacturing defects within 180 days after 
opening to traffic. 
 

558.04 MEASUREMENT AND PAYMENT.  The payment will be full compensation 
for all pavement preparation, furnishing and placement of pavement markers, testing, 
removal, groove cutting, repair and all materials, labor, equipment, tools and all 
incidentals necessary to complete the work. 
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SECTION 559 — PERMANENT PREFORMED PATTERNED 
REFLECTIVE PAVEMENT MARKINGS 

 

559.01 DESCRIPTION.  Furnish and apply permanent preformed patterned reflective 
pavement (PPPRP) markings.  
 

559.02 MATERIALS. 
 
 Permanent Preformed Patterned Reflective 
  Pavement Marking Materials   951.07 
 

559.03 CONSTRUCTION. 
 
559.03.01 General.  PPPRP markings shall be applied in conformance with the 
manufacturer’s recommendations or as directed by the Engineer. 
 
On new hot mix asphalt projects, the PPPRP markings shall be inlaid into the hot surface 
of the top course of pavement.  No top course paving shall be permitted unless the 
stripping crew and marking materials are at the project site. 
 
When the Contract Documents specifies the use of PPPRP markings on concrete 
pavements or existing asphalt pavements, the Contractor shall use heat, solvent, or other 
type of adhesive primer in conformance with the manufacturer’s recommendations. 
 
Preformed legends and symbols shall conform to the applicable shape and sizes as 
specified in the MdMUTCD, and Contract Documents. 
 
PPPRP markings shall conform to pavement contours and be resistant to deformation by 
traffic and damage from snow removal equipment.  Surface preparation, use of solvents 
and primers and equipment used in the application of PPPRP markings shall conform 
with the manufacturer’s recommendations and be approved by the Engineer.  After 
PPPRP markings are applied, they shall be immediately ready for traffic. 
 
559.03.02 Quality Assurance/Quality Control.  Refer to 549.03.01. 

 
559.03.03 Cleaning Pavement Surfaces.  Refer to 549.03.02. 
 
553.03.04 Application.  Refer to 549.03.03 and the following: 
 

(a) Manufacturer’s Recommendations.  The Contractor shall provide a copy of the 
manufacturer’s recommendations to the Engineer, and shall follow them for the 
installation of the line markings. 

 
(b) Adherence.  Adherence of PPPRP markings shall be randomly checked by using 

a paint scraper or another approved tool, which shall be held nearly parallel with 
the highway surface, so there is no dislodging of the tape. 
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(c) Thickness.  The finished thickness of the PPPRP markings shall have a minimum 

caliper of 0.060 in. at the thickest portion of the patterned cross section, and a 
minimum caliper of 0.020 in. at the thinnest portion of the cross section.  
Measurements shall be made from the top of finished pavement surface. 

 
(d) Color.  The color of the markings shall match Federal Standard 595 (33538 - 

yellow, 37886 – white, or 37038 - black).  The Contractor shall supply the 
specified color chips for the Engineer’s use to visually determine that the PPPRP 
markings match the specified color. 

 
(e) Retroreflectance.  Refer to MSMT 729 and the following: 

 
MINIMUM RETROREFLECTANCE 

 
COLOR RETROREFLECTIVITY CORRECTIVE ACTION 

White 350 or higher 
None 

Yellow 250 or higher 

White less than 350 Necessary corrective actions, 
removal, replacement Yellow less than 250 

 
(f) Width.  Refer to 549.03.01(a). 
 
(g) Alignment.  Refer to 549.03.01(a). 
 
(h) Layout Markings.  Refer to 549.03.01(a). 

 
 
559.03.05 Responsibility.  Section 549. 
 
559.03.06 Observation Period.  The Contractor shall be responsible for any defects in 
materials and workmanship of the PPPRP markings for a period of 180 days from the 
date the markings are applied and under traffic. 
 
The Engineer will not assess time charges during the observation period provided all 
other work on the Contract is complete.  At the end of the observation period, the 
Engineer will inspect the pavement marking for durability, color, reflectivity, and inform 
the Contractor of all pavement markings that have failed and require replacement.  The 
pavement marking will be considered failed for any of the following conditions: 
 

(a) More than five percent of the substrate is exposed in any 2000 ft section of 
longitudinal pavement marking line. 

 
(b) Retroreflectance values have dropped below 300 mcd/L/m2 for white or 

220 mcd/L/m2 for yellow. 
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(c) Marking is discolored on a visual comparison with the color chips. 
 
The Contractor shall remove and replace all failed PPPRP markings within 30 days of 
receiving written notification from the Engineer at no additional cost to The County. 
Work shall be in conformance with the manufacturer’s recommendation and as approved 
by the Engineer before the project is accepted.  The replacement markings shall conform 
to the same requirements as the original markings.  If the work is not completed in this 
period, the Engineer will resume time charges until this work is completed. 
 
At the end of the observation period, the Engineer will accept the work and terminate the 
Contractor’s responsibilities upon satisfactory inspection of the PPPRP markings. 
 

559.04 MEASUREMENT AND PAYMENT.  Measurement and payment for the 
pertinent Permanent Preformed Patterned Reflective Pavement Marking items will be as 
specified in 549.04.  The reflectometer will become the property of the Contractor at the 
completion of the project. 
 

(a) Pavement Marker Reflector Lenses will be paid for at the Contract unit price per 
each. Furnishing and installing the Recessed Marker includes the reflector and 
adhesive. 

 
(b) Groove Cuts will be paid for at the Contract unit price per each. 
 

Repair of Damaged Existing Groove Cuts will be paid for at the Contract unit price per 
each. 
 

SECTION 560 THRU 564 RESERVED 
 

SECTION 565 — REMOVAL OF EXISTING PAVEMENT 
MARKINGS 

565.01 DESCRIPTION.  Remove existing pavement markings (lines, letters, numbers, 
arrows, and symbols) during temporary or permanent traffic shifts, and repairing any 
roadway areas damaged during the removal process.  This Specification does not apply to 
raised or recessed pavement markers.  Temporary blackout tape shall be applied when 
existing pavement markings will require salvaging for reuse after completion of 
temporary traffic shifts necessary to perform work specified in the Contract Documents.  
Refer to 104.11.02. 
 

565.02 MATERIALS.  Not applicable. 
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565.03 CONSTRUCTION.  The Contractor shall layout and apply all new pavement 
markings (temporary or permanent) as specified in Section 549 before any removal of 
existing pavement markings begin. 
 
565.03.01 Quality Control/Quality Assurance.  At least two weeks prior to the start of 
pavement markings removal, the Contractor shall submit a Quality Control Plan (QCP) to 
the Engineer for review.  The QCP shall contain (as a minimum) the following 
information: 
 

(a) How the Contractor proposes to perform the work while ensuring conformance 
with the Specifications. 

 
(b) Proposed method of removal based on road conditions, type and number of 

equipment to be used, manpower expectations, and time frame to complete the 
work based on maintenance of traffic (MOT) restrictions. 

 
(c) Location and quantity of markings to be removed. 
 
(d) Protective shielding plan and containment system, particularly in the case of 

markings that may contain toxic materials. 
 
The QCP shall also detail when, how, and what corrective actions will be taken for 
unsatisfactory construction practices and deviations from the Contract Documents.  Any 
deviation from the QCP shall be cause for immediate suspension of work.  Operations 
shall not resume without the Engineer’s approval. 
 
565.03.02 Quality Control Test Strip.  Prior to the beginning of work, the Contractor 
shall demonstrate the removal method to the Engineer for approval.  A minimum of 
100 ft of existing pavement markings shall be removed as a test strip at a location 
determined by the Engineer.  If the method does not work or shows signs of damaging 
the road surface, then another method shall be tried.  Additional control strips will be 
required.  The preferred method is that which least damages the roadway and completely 
removes the markings. 
 
565.03.03 Methods of Removal.  The following removal methods are based on the 
pavement condition and type of marking material: 

 
(a) Manual.  A scraper or putty knife shall be used to lift tape from the pavement 

surface.  Open flame for tape removal is prohibited. 
 

(b) High Pressure Water Blasting.  A high pressure water blast shall be used to 
break the bond between the marking material and the pavement surface.  The 
water blast may contain fine grit. 

 
(c) Alternate Methods.  Abrasive blasting or grinding methods shall be submitted 

for approval to the Office of Materials Technology prior to use. 
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565.03.04 Cleaning Pavement Surfaces.  Immediately behind the removal operation, a 
vacuum equipped street sweeper capable of removing all loose material shall be used to 
remove all dust and debris generated by the removal process prior to returning the area to 
traffic.  The Contractor shall prevent debris from draining into inlets and waterways, and 
all debris shall be collected and disposed of on an approved spoil area or landfill. 
 
565.03.05 Alignment.  Removal shall be performed in a straight and uniform manner, 
and shall follow the longitudinal alignment of the markings with a lateral deviation of no 
more than 1 in. in any 10 ft section.  Affected area shall not exceed 1/2 in. on either side 
of the existing marking.  The depth shall be uniform throughout, 1/8 in. or less, with no 
gouge areas in the pavement surface.  If a second pass is necessary to completely remove 
the markings, the edges of the groove shall be feathered to a width of 1.25 in. on each 
side for every additional 1/8 in. of depth. 
 
565.03.06 Corrective Action.  Any pavement surface damaged beyond the requirements 
specified herein by the Contractor’s operations shall be repaired or repaved as determined 
by the Engineer at no additional cost to The County. 
 

565.04 MEASUREMENT AND PAYMENT.  The payment will be full compensation 
for the removal of the markings, pavement clean up, test strips, protective shielding, 
containment, disposal of marking material and pavement debris, and for all material, 
labor, equipment, tools, and incidentals necessary to complete the work. 
 
Removal of the existing pavement markings will be measured and paid for at the Contract 
unit price for one or more of the following items: 
 

(a) Removal of Existing Pavement Marking Lines per linear foot, any width. 
 

Removal of Existing Pavement Marking Letters, Symbols, Arrows, and Numbers per 
square foot. 
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CATEGORY 600 - SHOULDERS 
 

SECTION 601 — EARTH SHOULDERS 
 

601.01 DESCRIPTION. Construct shoulders using earth. 
 

601.02 MATERIALS. Section 204. 
 
No rock will be permitted within the top six inches of earth shoulders below the finish 
road grade. 

601.03 CONSTRUCTION. Refer to 204.03 and 208.03. 
 

601.04 MEASUREMENT AND PAYMENT. Earth shoulders will not be measured but 
the cost will be incidental to the Contract unit price for the pertinent Excavation item. 
 
 

SECTION 602 — CURB, COMBINATION CURB AND GUTTER, 
AND MONOLITHIC MEDIAN 

 

602.01 DESCRIPTION. Construct concrete curb, concrete combination curb and gutter, 
concrete curb openings, concrete monolithic median, and hot mix asphalt (HMA) curb. 
 

602.02 MATERIALS. 
 
 Aggregate     901.01 
 Curing Materials    902.07 
 Form Release Compound   902.08 
 Concrete Mix No. 3    902.10 
 Hot Mix Asphalt    904 
 Tack Coat     904.03 
 Reinforcement Steel    908.01 
 Joint Sealer     911.01 
 Preformed Joint Filler    911.02 
 Borrow Excavation    916.01 
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602.03 CONSTRUCTION. 
 
602.03.01 Concrete Curb, Combination Curb and Gutter, and Monolithic Median. 
 

(a) Excavation. Excavate to the specified depth and to the width required to install 
and brace the forms. Compact the subgrade to 92 percent density per T 180, 
Method C, and trim to the proper shape and required grade.  Remove all soft and 
unsuitable material and replace with approved material. 

 
(b) Forms. 

 
(1) Fixed Form Method. Ensure that all forms  are properly designed and 

acceptable. Use full depth steel forms that are at least 10 ft in length. When 
installing forms where the radius of the curb face is less than 200 ft, use 
flexible or curved steel or wooden forms that are no more than 6 ft in length. 
Securely fasten and brace forms to prevent buckling, warping, or any other 
movement during the placing of concrete. Place the forms to a tolerance in 
grade and alignment of 1/4 in. in 10 ft. Thoroughly clean and coat the forms 
with a form release compound each time they are used. 

 
(2) Slip-Form Method. Refer to 603.03.01(b)(2). 

 
(c) Concreting. Mix according to 915.03.04. Volumetric batching and continuous 

mixing will be permitted. Before placing concrete, moisten the subgrade with as 
much water as it can absorb. Consolidate the concrete in the forms by spading or 
other approved method. Remove curb face forms as soon as the concrete will 
retain its shape. Keep other forms in place for at least 12 hours. 

 
(d) Depressed Curbs. Construct depressed curbs at entrances and sidewalk ramps. 

 
(e) Openings. Provide an outlet for rainspouts and other drainage by constructing 

insert openings within the curb. 
 
 Construct curb openings as specified. 
 

(f) Finishing. Strike off the concrete to the specified cross section. finish, float, and 
apply a broom finish.  For matching adjacent concrete surfaces, other methods of 
finishing may be permitted. Do not use plastering. Use a 1 in. radius edging tool 
on the face edge of the curb. Finish all other exposed edges with a 1/4 in. edging 
tool. Limit any deviation from grade and alignment of the face and top surface of 
curbs and medians to no more than 1/4 in. in 10 ft. Immediately after removal of 
the forms, repair all honeycombed and damaged areas. 

 
(g) Joints. 
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(1) Fixed Form Method. Use 10 ft spacing between joints, except where a lesser 
spacing is necessary for closures and for matching expansion and contraction 
joints in contiguous concrete pavements. Do not use joint spacings less than 4 
ft. Form the joints by using plate steel templates 1/8 to 3/16 in. thick that have 
a width and depth equal to the unit cross section. Do not use intermediate 
templates or sections of templates. Set the templates perpendicular to the line 
and grade of the unit. At stationary structures such as bridges and inlets, 
construct an expansion joint using 1/2 in. preformed expansion joint filler. 
Construct expansion joints at points of curves, tangents,  at locations  
coinciding  with adjoining pavement joints, and as specified or as directed. 
Extend the expansion joint material to the full depth of the unit cross section. 
Apply sealer to the entire gutter portion and 1 in. up the face of all joints. In 
addition, seal the entire expansion joint of monolithic medians. 

 
(2) Slip-Form Method. Refer to 604.03.01(b), except use 602.03.01(g)(1) for joint 

spacing. 
 

(h) Cold Weather Construction and Curing. Refer to 520.03.02 and .12. 
 

(i) Backfill. After curing for at least 72 hours, use approved material to backfill the 
front and back of the curb, combination curb and gutter, and median to the 
required elevations. Complete the backfilling before rolling the adjacent roadway. 

 
602.03.02 HMA Curb. Unless otherwise approved, use a self-propelled machine to place 
HMA curb. The machine shall form curbing that is uniform in texture, shape, and density, 
and to the specified template. 
 
Place the curb on a clean, dry, and stable base. Apply tack coat using asphalt of the type 
and amount as directed. 
 
When required, backfill the curb after it has sufficiently hardened to prevent damage. 
Consolidate the backfill by tamping or rolling. 
 

602.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all concrete, hot mix asphalt, forms, excavation, backfill, disposal of excess material, 
drainage openings, joint sealer, tack coat, and for all material, labor, equipment, tools, 
and incidentals necessary to complete the work. 
 
The removal and disposal of unsuitable material will be measured and paid for at the 
Contract unit price for Class 2 Excavation, which price includes the cost of using suitable 
excavation as replacement material. When Borrow or Selected Backfill is authorized as 
replacement material, payment will be made at the Contract unit price bid for the 
respective items. 
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When existing curb or combination curb and gutter is removed and replaced with new 
curb or combination curb and gutter, the cost of the removal will be incidental to the 
Contract unit price for the new item. 
 
602.04.01  Curb, Combination Curb and Gutter, and Monolithic Median will be measured 
and paid for at the Contract unit price per linear foot. Hot Mix Asphalt Curbs, Concrete 
Curbs, and Concrete Combination Curb and Gutter will be measured along the front face 
of the curb. Monolithic Concrete Median will be measured along the center line of the 
finished top of median. 
 
602.04.02  Concrete Curb Opening and Curb Opening for Concrete Combination Curb 
and Gutter will be measured and paid for at the Contract unit price per each. 
 

SECTION 603 — SIDEWALKS 
 

603.01 DESCRIPTION.  This work shall consist of constructing hot mix asphalt 
(HMA), concrete or brick sidewalks and sidewalk ramps as specified in the Contract 
Documents or as directed by the Engineer. 
 

603.02 MATERIALS. 
 
 Curing Materials    902.07 
 Form Release Compound   902.08 
 Concrete Mix No. 3    902.10 
 Hot Mix Asphalt (HMA)   904 
 Welded Wire Fabric    908.05 
 Joint Sealer     911.01 
 Preformed Joint Fillers   911.02 
 

(a) Brick Pavers.  Brick pavers shall conform to ASTM Paving Brick C902 (Class 
SX, Type 1, Application PX) and C67 for freeze and thaw.  Color of brick pavers 
shall be a blended red-brown range.  Dimensions of brick pavers shall be 2¼”x 
4”x 8” With square edges, 12,500 psi minimum compressive strength and below 
6% cold water absorption. Pavers shall be obtained from a single source.  
Contractor shall submit sample of pavers for approval. 
 

(b) Mortar Setting Bed.  Setting bed material shall conform to C 270, Type M field-
mixed Portland Cement-Lime mortar.  Use of masonry cement in mortar/grout 
mixes shall not be accepted. 
 

(c) Sand.  Sand for joint filler shall be in conformance with Type M24 Mortar Sand. 
The moisture content shall not exceed 12%. The joint-fill shall be free of 
contaminants that would cause efflorescence or staining. 
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603.03 CONSTRUCTION. 
 
603.03.01 Concrete Sidewalks. 
 

(a) Excavation. Refer to 602.03.01(a). 
 

(b) Forms. 
 

(1) Fixed Form Method. Use full depth steel or wood forms. Use forms that are 
straight, free from warp, and of sufficient strength to resist the pressure of the 
concrete. Brace and stake the forms so that they remain in both horizontal and 
vertical alignment. Thoroughly clean and coat forms with form release 
compound each time they are used. Allow the concrete to set for at least 12 
hours before removing the forms. 

 
(2) Slip-Form Method. Refer to 604.03.01(b), except use 603.03.01(e) for joint 

construction. 
 

(c) Concreting. Before placing concrete, moisten the subgrade with as much water as 
it can absorb.  Mix the concrete according to 915.03.04. Volumetric batching and 
continuous mixing will be permitted. Deposit the concrete on the prepared 
subgrade in successive batches to the full width of the sidewalk. Thoroughly 
spade along the edges and tamp the entire surface area to eliminate voids. Strike 
off and screed the concrete to the top of the forms. 

 
(d) Finishing. Float the surface and apply a broom finish. Do not plaster the surface. 

Use a 1/4 in. edging tool on all outside edges and all joints. 
 

(e) Joints. Place joints as specified. Tool or saw dummy joints a minimum of 3/4 in. 
deep. 

 
Match adjacent joints in curb or pavement.  Place expansion joint material to the 
full depth of the concrete. 

 
(f) Cold Weather Protection and Curing. Refer to 520.03.02 and .12. Do not allow 

pedestrian and vehicular traffic during the curing period. 
 

(g) Expansion Joint Sealing. Prior to sealing, clear dirt and other foreign material 
from the expansion joints. Ensure that joint walls and all surfaces to which the 
sealing material is to adhere are surface dry for at least three hours prior to 
sealing. Do not seal the joints until they are acceptable to the Engineer. Ensure 
that the surface of the sealing compound is not more than 1/8 in. below the 
sidewalk surface. 

 
603.03.02 HMA Sidewalks. 
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(a) Excavation. Complete excavation, subgrade preparation, and form placement 
when required, as specified in 603.03.01(a) and (b). 

 
(b) Placement. Place HMA as specified in 504.03.05. When the sidewalk is not 

placed in forms, use acceptable backfill material to form an 18 in. wide shoulder 
for the HMA or as specified. 

 
(c) Compaction. Use an approved roller. In areas inaccessible to a roller, a vibrating 

plate compactor or hand tamping may be used. In any case, the HMA shall be 
uniformly compacted. Start compactive effort as soon as the HMA can be 
compacted without displacement and continue until the material is thoroughly 
compacted and all marks have been removed. 

 
603.03.03 Backfill. After the forms have been stripped and repairs are satisfactorily 
completed, backfill the spaces in front and back of the sidewalk to the required elevations 
using approved material. 
 
603.03.04 Brick Sidewalks. 
 

(a) General. Install unreinforced concrete base in accordance with Section 520 of the 
Standard Specifications. Pre-molded expansion joints one-half (½") inch wide 
shall be provided through the concrete base at intervals not greater than ten (10) 
feet perpendicular to curb, by fifteen (15) feet parallel to curb and shall be located 
to coincide with the joints in the contiguous concrete curb and gutter, wherever 
possible. 

 
(b) Excavation.  Excavation shall be made in close conformity with the lines and/or 

grades shown on the plans.  Unsuitable, unstable, or unconsolidated subgrade 
material shall be excavated at the discretion of the Engineer.  Where material has 
been removed from the subgrade it shall be backfilled with graded aggregate and 
the entire subgrade shall be compacted.  

 
(c) Preparation.  Care shall be taken so that no damage occurs to the unit pavers 

during handling.  All pavers shall be free of foreign matter before installation. 
Pavers, mortar, concrete base, and joint material shall not be installed during rain 
or snowfall.  Frozen material shall not be used.  Protect concrete from physical 
damage or reduced strength due to weather extremes during mixing, placing, and 
curing. 

 
(d) Placement of Brick Pavers. Install aggregate subbase course, thoroughly 

compacted to pass a 95 percent compaction test and graded evenly to proper 
elevations.  The base shall extend a minimum of six (6”) inches beyond the edge 
of pavement where not bounded by curbs. 

 
Pour and level concrete base for pavers. 
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Spread and screed setting bed to uniform thickness at subgrade elevations 
required for accurate setting of pavers to finished grades and thickness as 
indicated on the Plans.  Mix and place only the amount which can be covered with 
pavers prior to initial set.  Cut back, bevel edge, remove and discard setting bed 
material which has reached initial set prior to placing pavers.   

Wet pavers several hours before laying.  Do not lay pavers with free moisture on 
the surface. 

Place the pavers before initial set of mortar bed occurs, leaving 1/8 in. space 
between the pavers to form joints for sand.  Installation shall start from corner or 
straight edge and proceed forward over the undisturbed setting bed.  String lines 
shall be used to hold the pattern true.  Where required, paving bricks shall be cut 
with an approved cutter to fit accurately, neatly, and without damaged edges. 

Carefully tamp pavers to level and embed them in setting bed.  Embed and level 
each paver in single operation, prior to initial set of cement bed; do not return to 
areas already set and disturb pavers for leveling purposes. 

Sand joint filler shall be swept into the 1/8 inch joints and vibrated into the joints 
until the joints are filled.  Lightly fog surface with water.  Sweep joints again with 
sand until joints are filled to the surface.  Excess filler material shall be removed 
from the surface. 

 
(e) Submittals.  The Contractor shall supply the following submittals for approval by 

the Engineer: 
 

(1) Samples.  Submit full size samples of finish and color range of Brick pavers. 
 

(2) Certificates.  Submit certificate signed by supplier that brick pavers comply 
with specified requirements. 

 
(3) Qualification Data.  Submit installer qualifications verifying years of 

experience; include list of completed projects having similar scope of work 
identified by name, locations, date, reference names and phone numbers. 

 
(f) Delivery, Storage, and Handling. Delivery, store, handle and project products in 

accordance with manufacturer’s instruction.  Store pavers in protected and dry 
areas in manufacturer’s protective shipping crates or packaging. 

 
Contents of all packages delivered to the site shall be examined immediately upon 
delivery and any units damaged during shipping will be subject to rejection.  
Contractor shall inspect the shipment to assure that all items are complete. 
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603.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all excavation, backfill, disposal of excess or unsuitable material, forms, 
reinforcement when specified, joints, sealer,compaction, curing, finishing, and for all 
material, labor,  equipment, tools, and incidentals necessary to complete the work. 
 
The removal and disposal of unsuitable material will be measured and paid for at the 
Contract unit price for Class 2 Excavation, which price includes the cost of using suitable 
excavation as replacement material. When Borrow or Selected Backfill is authorized as 
replacement material, payment will be made at the Contract unit price bid for the 
respective items. 
 
When the existing sidewalk is removed and replaced with a new sidewalk, the cost to 
remove the existing sidewalk will be incidental to the Contract unit price for sidewalk. 
 
603.04.01 Concrete Sidewalks will be measured and paid for at the Contract unit price 
per square foot of finished surface including sidewalk ramps. 
 
603.04.02 Hot Mix Asphalt Sidewalks will be measured and paid for at the Contract unit 
price per ton for the mixture placed. 
 
603.04.03 Brick pavers for sidewalk shall be measured and paid for at the Contract unit 
price per square foot, complete and installed. The payment shall be full compensation for; 
excavation, compacted aggregate subbase, concrete base, mortar setting bed, brick 
pavers, sand joint filler, expansion joint material, and for all materials, equipment, labor, 
tools, and incidentals necessary to complete the work. 
 

SECTION 604 — CONCRETE TRAFFIC BARRIERS 
 

604.01 DESCRIPTION. Construct concrete traffic barriers. 

604.02 MATERIALS. 
 
 Crusher Run Aggregate CR-6   901.01 
 Aggregate     901.01, Size No. 57 
 Curing Materials    902.07 
 Form Release Compound   902.08 
 Concrete Mix No. 3    902.10 
 Concrete Mix No. 6    902.10 
 PVC Pipe     905 
 Reinforcement Steel    908 
 Preformed Joint Fillers   911.02 
 Borrow Excavation    916.01 
 Geotextile     921.09 
 Reflective Delineators    QPL 
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Use concrete mix No. 6 to construct all concrete traffic barriers, end transitions, and 
footers unless otherwise specified. 
 

604.03 CONSTRUCTION. Use cast-in-place construction. Excavate to the required 
depth and to a width that will permit the installation and bracing of forms where 
necessary. Remove all soft and unsuitable material, and replace it with suitable material. 
Properly shape the subgrade and compact it as specified in Section 208. 
 
604.03.01 Concrete Barriers. Forming of the footer or concrete barrier may be by either 
the fixed form or the slip-form method. Do  not construct the footer and the barrier 
section monolithically. 
 

(a) Fixed Form Method. Use steel forms with a tolerance in grade and alignment of 
1/4 in. in 10 ft. For bifurcated and transition sections, other forming materials may 
be used as directed. 

 
Thoroughly clean and coat the forms with form release compound each time they 
are used. 

 
Mix and place concrete as specified in 915.03.04 and Section 420, respectively. 
Volumetric batching and continuous mixing will be permitted. Vibrate concrete 
using an approved immersion type mechanical vibrator. 

 
Saw or form construction and contraction joints at 20 ft intervals with a minimum 
of 10 ft.  For saw time requirements, refer to 520. 03.14(c)(1).  Place expansion 
joints where specified or as directed. Ensure that all joints in footers and walls 
align.  Finish concrete as specified in 604.03.03 except apply a broom finish to 
the surface when forms are stripped in less than 24 hours. Remove the face forms 
for finishing as soon as the concrete can retain its shape. 

 
After removing the forms, immediately repair all honeycombed and damaged 
areas. 

 
(b) Slip-form Method. Use approved slip-form equipment. The equipment shall have 

internal vibrating capability and automatic guidance controls to follow line and 
grade references. On vertical and horizontal curves, set an additional intermediate 
support in the field to establish an acceptable reference line. Do not use ski or 
shoe sensors. This method shall not be used within 5 ft. of either side of a utility 
junction box. Use the fixed form method. 

 
Mix concrete as specified in 915.03.04. Ensure that the consistency of the 
concrete after extrusion will maintain the shape of the barrier without support. 
Provide surfaces that are free of pits larger than 3/16 in. diameter and that require 
no further finishing other than a broomed finish. 
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Whenever a tear occurs during the operation of the slip-form equipment, repair it 
immediately or remove and replace as directed. 
 
Saw or form construction and contraction joints at 20 ft intervals in the barrier and 
footer with a minimum of 10 ft, except in the area of miscellaneous structures 6 ft 
will be permitted. Saw the joints 1/8 in. wide and at least 2 in. deep. Place 
expansion joints as specified or as directed. 

 
604.03.02 Curing. Cure and protect concrete as specified in Section 420. 
 
604.03.03 Finished Surface. Finish concrete as specified in Section 420. The completed 
barriers shall be within 1/4 in. in 10 ft from the specified horizontal and vertical lines. 
The barrier shall present a smooth, uniform appearance. 
 
604.03.04 Reflective Delineators. Install reflective delineators on the concrete traffic 
barrier as specified. 
 

604.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all test panels, excavation, removal of existing hot mix asphalt, disposal of excess or 
unsuitable material, reinforcement, drilled holes, drainage appurtenances, geotextile, No. 
57 aggregate, conduit, boxes and fittings, backfilling, and for all material, labor, 
equipment, tools, and incidentals necessary to complete the work. 
 
The removal and disposal of unsuitable material will be measured and paid for at the 
Contract unit price for Class 2 Excavation, which price includes the cost of using suitable 
excavation as replacement material. When Borrow or Selected Backfill is authorized as 
replacement material, payment will be made at the Contract unit price for the respective 
items. 
 
The removal of existing concrete traffic barriers will not be measured unless specified 
elsewhere in the Contract Documents. 
 
604.04.01 Concrete Traffic Barriers will be measured and paid for at the Contract unit 
price per linear foot. Measurement will be along the center line of the top of the barrier. 
 
604.04.02 Concrete Traffic Barrier End Transitions will be measured and paid for at the 
Contract unit price per each. 
 
604.04.03 Reflective Delineators will be measured and paid for at the Contract unit price 
per each. 
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SECTION 605 — METAL TRAFFIC BARRIERS 
 

605.01 DESCRIPTION. Construct metal traffic barriers. 

605.02 MATERIALS.  Refer to 701.02, 705.02, 708.02, 709.02, and the following: 
 
 Crusher Run Aggregate CR-6   901.01 
 Brown Polyester Coating   465.03.02 (b) 
 W Beam/Thrie Beam    918.01 
 Metal Posts     918.02 
 Traffic Barrier Hardware   918.03 
 Timber Posts     918.04 
 Wood Offset Blocks    918.04 
 Wire Rope     918.05 
 Salvaged Topsoil    920.01.01 
 Furnished Topsoil    920.01.02 
 Salvaged Topsoil    920.01.03 
 Furnished Topsoil    920.01.04 
 Asphalt Millings or Grindings  Size of individual particles shall be  
       less than 2 in. as determined visually 
 Rub Rail     A 36, Galvanized, A 123 
 Thrie Beam     M 180, Class A, Type 2 
 Reflective Delineators     As approved by the Office of Traffic 
       and Safety 
 Recycled Composite Material   As specified by the manufacturer 
  Offset Blocks 
 

605.03 CONSTRUCTION. 
 
605.03.01 Post Installation. Drive all posts, unless otherwise approved. Use a method of 
driving that will not batter or distort the posts. If posts are not driven, set them in holes of 
sufficient diameter to allow tamping of the backfill. Backfill with approved material. 
Place backfill in horizontal layers not exceeding 6 in. loose depth and thoroughly 
compact. When it is necessary to place posts in existing paving, remove all loose material 
and replace the paving. Prior to installing rail or cable elements, properly align the posts 
to within 1/4 in. of line and grade. Install all posts plumb. 
 
When rock is encountered at a depth less than the specified footing depth, drill a 12 in. 
diameter hole 20 in. into the rock or to the planned footing depth, whichever is less.  If 
the 20 in. depth is reached prior to the planned depth, cut the post to the appropriate 
length. Paint the cut edge with approved galvanizing repair paint. Set the post and 
backfill with an approved material. Do not use concrete or grout material. Place the 
backfill in horizontal layers not exceeding 6 in. loose depth and thoroughly compact. 
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605.03.02 Rail Assembly. Furnish rail elements as specified. Ensure a smooth 
continuous installation, with laps in the direction of traffic flow. Ensure that all bolts are 
drawn tight. 
 
605.03.03 Offset Blocks. When installing new traffic barrier W beam, use either wood or 
recycled composite offset blocks. Do not mix different types of manufactured composite 
blocks or mix composite and wood blocks. All offset blocks shall be routed or grooved to 
prevent them from rotating. 
 
When an existing steel offset bracket is damaged, replace it with a steel bracket. 
 
605.03.04 Brown Polyester Coated Traffic Barrier W Beam Using 6 Foot Post or 8 
Foot Post. Apply polyester powder as specified in 465.03.02(b). Ensure that all 
components are padded and handled with nylon slings during loading, unloading, and 
installation. 
 
Preserve the integrity of the polyester coating. If the polyester coating is chipped, 
scratched, blistered, or otherwise separated from the base metal,  repair  the  damaged  
areas  using  the  manufacturer’s  repair  kit. Complete all repairs to the satisfaction of the 
Engineer or replace the damaged material at no additional cost to the Administration. 
 
605.03.05 W Beam Barrier Reflective Delineators. Install reflective delineators as 
specified. 
 
605.03.06 Remove and Reset Existing Traffic Barrier. Replace severely corroded or 
damaged individual w-beam panels as directed. When removing and resetting an entire 
run or a portion of a run of traffic barrier, replace the metal offset brackets with either 
wood or recycled composite offset blocks. When removing and resetting an entire run, 
use 8 in. offset blocks. When removing and resetting only a portion of a run, use 6 in. 
offset blocks. Ensure that the holes in the blocks match the holes in the existing posts. 
Move the posts at least 1 ft in either direction from the existing location. When resetting 
the rail, measure the height of the rail to ensure that it conforms to the current height 
shown on the Standards. Unless otherwise directed, maintain the existing offset distance 
from the edge of the roadway.  
 
After replacing w-beam panels, backfill disturbed areas with topsoil per Section 701, or 
crusher run aggregate CR-6, or asphalt millings or grindings, to restore grades in 
designated areas as specified or as directed. 
 
In areas where more than 8 in. depth of topsoil is required, place subsoil per Section 701 
and place 2 in. or 4 in. topsoil over the subsoil as specified or as directed.  Immediately 
after placing topsoil, either perform Turfgrass Sod Establishment per Section 708, or 
perform Turfgrass Establishment and install Type A or Type E Soil Stabilization Matting 
per Section 709 over the seeded areas. 
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605.03.07 Remove and Reset Existing Median Traffic Barrier W Beam. Refer to 
605.03.06. 
 
605.03.08 End Treatments. Section 606. 
 
605.03.09 Remove and Dispose of Existing Traffic Barrier.  Assume all responsibility 
and make every effort to recycle or stockpile for noncontract use, all existing metal 
components of traffic barrier.  Written certification (including date, time, materials, 
measurement and other pertinent information) shall be submitted to the Administration 
upon completion and upon request.  Certification of material recycled or stockpiled shall 
be required prior to payment for this item or as otherwise directed.  All cost associated 
with these activities are incidental to the item. 
 
605.03.10 Removal and Disposal of Traffic Barrier W-Beam.  After removal and 
disposal of traffic barrier, backfill disturbed areas with topsoil per Section 701, or crusher 
run aggregate CR-6, or asphalt millings or grindings, to restore grades in designated areas 
as specified or as directed. 
 
In areas where more than 8 in. depth of topsoil is required, place subsoil per Section 701 
and place 2 in. or 4 in. topsoil over the subsoil as specified or as directed.  Immediately 
after placing topsoil, either perform Turfgrass Sod Establishment per Section 708, or 
perform Turfgrass Establishment per Section 705 and install Type A or Type E Soil 
Stabilization Matting per Section 709 over the seeded areas. 
 

605.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all rock excavation, restoration of grassed or paved areas, drilled post holes and for all 
material, labor, equipment, tools, and incidentals necessary to complete the work. 
 
605.04.01 Traffic Barrier W Beam Using 6 Foot Post or 8 Foot Post will be measured and 
paid for at the Contract unit price per linear foot.  When a bottom W beam panel is 
specified for the Traffic Barrier W Beam item it will be measured and paid for at the 
Contract unit price per linear foot for Traffic Barrier W Beam Panel. 
 
605.04.02 Traffic Barrier W Beam Median Barrier will be measured and paid for at the 
Contract unit price per linear foot. 
 
605.04.03 Traffic Barrier Thrie Beam will be measured and paid for at the Contract unit 
price per linear foot. 
 
605.04.04 Replacing 6 or 8 foot posts, installing additional 6 or 8 foot posts, splice joints, 
and replacing W beam panels will be measured and paid for at the Contract unit price as 
specified in the Contract Documents. 
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605.04.05 Removal and Disposal of Existing Traffic Barriers and any end treatments will 
be measured and paid for at the Contract unit price per linear foot.  A written certification 
as specified in 605.03.09 will be required. 
 
Landscaping construction and materials, as specified in Sections 701, 705, 708, and 709 
will not be measured but the cost will be incidental to the item. 
 
605.04.06 Remove and Reset Existing Traffic Barrier will be measured and paid for at 
the Contract unit price per linear foot. Offset blocks will not be measured but the cost 
will be incidental to the item. Landscaping construction and materials, as specified in 
Sections 701, 705, 708, and 709 will not be measured but the cost will be incidental to the 
item. 
 
605.04.07 Remove and Reset Existing Median Traffic Barrier W Beam will be measured 
and paid for at the Contract unit price per linear foot. Offset blocks will not be measured 
but the cost will be incidental to the item. Landscaping construction and materials, as 
specified in Sections 701, 705, 708, and 709 will not be measured but the cost will be 
incidental to the item. 
 
605.04.08 Traffic Barrier W Beam Median Barrier with Bottom Panel will be measured 
and paid for at the Contract unit price per linear foot. 
 
605.04.09 Remove and Reset Existing Median Traffic Barrier W Beam with Bottom 
Panel will be measured and paid for at the Contract unit price per linear foot. 
 
605.04.10 W Beam Barrier Reflective Delineators will be measured and paid for at the 
Contract unit price per each. 
 
605.04.11 The application of fusion bonded brown polyester coating to Traffic Barrier W 
Beam, as well as all special handling and touch up will not be measured but the cost will 
be incidental to the item to which the coating is applied. 
 
 
 
 

SECTION 606 — PERMANENT TRAFFIC BARRIER END 
TREATMENTS 

 

606.01 DESCRIPTION.  Furnish, and install permanent traffic barrier end treatments. 
 

606.02 MATERIALS.  Refer to 605.02, 701.02, 705.02, 708.02, 709.02 and the 
following: 
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End Treatments and Spare Parts Packages  As specified by the manufacturer 
Antifreeze Agent     As approved 
Reflectorization     950.03  
Plastic Barrels (Yellow)    QPL 
Crusher Run Aggregate CR-6    901.01 
Sand       901.01 
Concrete Mix 2 and 6     902.10 
Salvaged Topsoil     920.01.01 
Furnished Topsoil     920.01.02 
Asphalt Millings or Grindings   Size of individual particles shall be less than 
      2 in. as determined visually 
 

606.03 CONSTRUCTION. 
 
606.03.01 End Treatments. 
 

(a) Type A System.  Bury the ends of the traffic barrier, the end anchorage terminal, 
and the rub rail when required, in a cut slope.  Excavate the slope to install these 
components.  Upon installation, backfill the area with topsoil installed per Section 
701 to match the adjacent slope, perform Turfgrass Sod Establishment per Section 
708, or perform Turfgrass Establishment per Section 705 and immediately cover 
with Type A or Type E Soil Stabilization Matting per Section 709 as specified or 
as directed. 

 
For single rail systems, use 6 ft posts throughout the entire end treatment. For 
double rail systems, use 8 ft posts, except for the last three posts buried in the cut 
slope. 

 
Construct the end anchorage terminal using either option 1 or 2 from the Book of 
Standards. 
 
Install traffic barrier W beam as specified in 605.03. 

 
(b) Type B System.  Install according to the manufacturer’s recommendations. 

 
(c) Type C, D, E, and F, G, H, J, K, and L.  Install these systems in a straight line, 

unless otherwise specified by the manufacturer and approved by the Engineer.  
Refer to the manufacturer’s recommendations for installation methods and 
procedures. 

 
(d) Nose Section.  Reflectorize as approved by the Office of Traffic and Safety. 

 
(e) Finish Coat.  Traffic barrier end treatments shall have the same finish coat as the 

W beam traffic barrier to which they are attached.  Refer to Section 605.  If end 
treatments are designated to be powder coated, coater shall contact the 
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manufacturer of the end treatment for recommendations as to areas that can be 
coated without having an effect on the NCHRP or MASH crash rating. 
 

606.03.02 Surface Adjustment.  When surface adjustment is required for installation of 
Type B, C, D, E, F, G, H, J, K, and L end treatments, use topsoil for the surface 
adjustment, or crusher run aggregate CR-6, or asphalt millings or grindings, as follows. 
 

(a) Topsoil.  Complete the surface adjustments with topsoil installed per Section 701.  
Immediately after placing topsoil, perform Turfgrass Sod Establishment per 
Section 708, or perform Turfgrass Establishment per Section 705 and 
immediately install Type A or Type E Soil Stabilization Matting per Section 709, 
by the end of the day as specified or as directed prior to opening to traffic. 

 
(b) CR-6 Aggregate or Asphalt Millings and Grindings.  Complete the surface 

adjustment with crusher run aggregate CR-6, or asphalt millings or grindings, in 
designated areas as specified or as directed within 24 hours. 

 
606.03.03 Transitions to Existing Structures.  When transitions to existing structures or 
traffic barriers are required, perform the work as recommended by the manufacturer. 
 

606.04 MEASUREMENT AND PAYMENT.  The payment will be full compensation 
for all excavation, removal of the existing end treatment to be replaced, fabrication of all 
component parts, transitions to barriers, reflectorization, backfill, compaction, topsoil, 
restoration of turfgrass or paved areas, CR-6 crusher run aggregate, asphalt millings or 
grindings, and for all material, labor, equipment, tools, disposal fees and incidentals 
necessary to complete the work. 
 
606.04.01 Type A End Anchorage Terminal Either Option will be measured and paid for 
at the Contract unit price per each. 
 
606.04.02 Type B C, D, E, F, G, H, J, K, and L Traffic Barrier End Treatments will be 
measured and paid for at the Contract unit price per each. 
 
606.04.03 Placing Salvaged Topsoil for Grading Adjustment, or Placing Furnished 
Topsoil for Grading Adjustment, for Types B, C, D, E, F, G, H, J, K, and L end 
treatments, will be measured and paid for at the Contract unit price per square yard, or as 
specified.  The payment will also include full compensation for furnishing, adjusting, and 
compacting embankment or aggregate material. 
 
606.04.04 Turfgrass Sod Establishment or Turfgrass Establishment will be measured and 
paid for at the Contract unit price per square yard. 
 
606.04.05 Type A Soil Stabilization Matting or Type E Soil Stabilization Matting will be 
measured and paid for at the Contract unit price per square yard. 
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606.04.06 Surface adjustment for types B, C, D, E, F, G, H, J, K, and L end treatments 
using CR-6 crusher run aggregate, or asphalt millings or grindings, will be measured and 
paid for at the Contract unit price per square yard, or per ton, or as specified.  The 
payment will also include full compensation for furnishing, adjusting, and compacting 
embankment or aggregate material. 
 
606.04.07 Permanent Crash Cushion Sand Filled Plastic Barrels will be measured and 
paid for at the Contract unit price per barrel. The payment will also include full 
compensation for furnishing and placing sand and antifreeze agent. 
 
606.04.08 Repairs. 
 

(a) Traffic Barrier End Treatment Spare Parts Package furnished and installed will be 
measured and paid for at the Contract unit price per each for the type specified.  
The payment will also include full compensation for the clearing and removal of 
debris and damaged unsalvageable parts, and for restoring damaged topsoil, 
turfgrass or aggregate. 

 
(b) When spare parts packages are furnished by the Administration, Repairing Traffic 

Barrier End Treatments will be measured and paid for at the Contract unit price 
per each for the type specified.  The payment will also include full compensation 
for all transportation, reconnection to fixed objects where necessary, and clearing 
and removal of debris and damaged unsalvageable parts, and for restoring 
damaged topsoil, turfgrass or aggregate. 

 
(c) Payment will not be made for spare parts packages used for end treatments 

damaged due to the Contractor’s operations. 
 
606.04.09 The application of fusion bonded brown polyester coating, as well as all 
special handling, will not be measured but the cost will be incidental to the item to which 
the coating is applied. 
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SECTION 607 — CHAIN LINK FENCE 
 

607.01 DESCRIPTION. Construct chain link fence. 
 

607.02 MATERIALS. 
 Concrete Mix No. 2    902.10 
 Fence Fabric     914.01 
 Tie Wires, Line Post Clips, 
 Tension Wires and Tension Wire Clips 914.02 
 Posts, Braces, Fittings and Hardware  914.03 
 Gates       914.04 
 Barbed Wire     914.05  
 
607.02.01 Type. Install the height and type of fence specified. When the type of fence is 
not specified, one of the following types may be used: 
 

(a) Galvanized steel and malleable iron components. 
 

(b) Galvanized steel fabric utilizing galvanized steel posts or aluminum line posts. 
 

(c) Aluminum coated steel fabric utilizing galvanized steel line posts. 
 

(d) Aluminum coated steel fabric utilizing aluminum line posts. 
 

(e) Bonded vinyl coated fabric utilizing galvanized steel or galvanized bonded vinyl 
coated steel line posts and fittings. 

 
(f) Bonded vinyl coated fabric utilizing aluminum line posts. 

 

607.03 CONSTRUCTION. 
 
607.03.01 General Requirements. Confine all activities and operations to the area 
immediately adjacent to the right-of-way lines and within the right-of-way. The Engineer 
may grant permission to perform normal construction activities through lands owned by 
or under control of the Administration. 
 
In areas where privately owned fence or other property is within the Administration's 
right-of-way, remove the items and place them on the owner's property as directed by the 
Engineer. The Contractor shall be responsible for any damage to privately owned items 
removed. 
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Fence lines specified in the Contract Documents are only a guide.  The exact location of 
the fence will be determined in the field by the Engineer. 
 
Install all posts plumb. Maintain, as uniform as practicable, the spacing specified, with a 
tolerance of minus 2 ft. 
 
Use post lengths that accommodate the fabricated width of the fence fabric without 
stretching or compressing the fabric and that provide the required spacing below the 
bottom of the fabric. 
 
Install terminal posts at all ends, abrupt changes in grade, and at changes in horizontal 
alignment greater than 15 degrees. Install terminal posts at a spacing not exceeding 500 
ft. 
 
Install horizontal brace rails with diagonal truss rods and turn buckles at all terminal 
posts. Supply sufficient braces to provide complete bracing of each terminal post to the 
adjacent line posts. 
 
Install post caps on all round line, terminal, and corner posts. 
 
Place the bottom of the fabric approximately 1 in. above the groundline. A maximum 
clearance of 6 in. will be permitted for a maximum horizontal distance of 8 ft, except for 
special conditions specified in the Contract Documents. 
 
Any excavation or backfill required to comply with the above clearance will require 
approval. Place fence fabric on the side of the post nearest to the roadway. For storm 
water management ponds, place the fabric on the side farthest from the pond. The fence 
shall be true and taut. 
 
Run a tension wire continuously between terminal posts near the top and bottom of the 
fabric. Attach the wire to the fabric with hog ring fasteners at 18 in. intervals. 
 
Tie the fabric to the brace rails at intervals not exceeding 2 ft and to posts at intervals not 
exceeding 12 in. Attach stretcher bars to terminal posts by connectors equally spaced at 
not more than 16 in. centers. Place top and bottom connectors as close as possible to the 
ends of the fabric. 
 
607.03.02 Anchorage for Line Posts and Terminal Posts. Where rock is encountered at 
a depth less than that specified for the footing, drill a hole 1 in. larger than the greatest 
dimension of the post to a depth of 12 in. or the planned footing depth, whichever is less. 
After the post has been set, fill the remainder of the drilled hole with grout composed of 
one part portland cement and two parts mortar sand by dry loose volume. Fill the space 
above the rock with concrete. Do not use the drive anchor method in rock areas. 
 
Select the type of anchorage system from the following, except use the concrete method 
in rock areas. 
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Concrete Method. Place posts in the center of concrete footings. Thoroughly compact 
the concrete around the post by rodding or vibrating. Trowel the top surface to a smooth 
finish slightly above the groundline and uniformly sloped to drain away from the post. 
Do not disturb the post within the 72 hours after the individual post footing is completed. 
Do not use hand mixed concrete unless approved. When permitted, limit the size of the 
hand mixed batch to 1/2 yd3. 
 
Drive Anchor Blade Method. A drive anchor blade unit consists of two steel blades 
driven diagonally through galvanized steel fittings attached to opposite sides of the post. 
The drive anchor unit shall hold the post rigidly upright. Ensure that the spread of the 
blades at their full depth is approximately 39 in. Install the device so that its top is at least 
3 in. below the finished grade. The anchor unit device and procedure shall be as 
approved. 
 
Anchor each line post using one of these units. Anchor each terminal post using two units 
spaced approximately 6 in. apart. At terminal posts, drive each anchor blade unit in the 
direction that offsets the stresses caused by the tension of the fence. 
 

607.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all material, labor, equipment, tools, and incidentals necessary to complete the work. 
The removal of privately owned fence or other property from within the Administration's 
right-of-way will not be measured but the cost will be incidental to the Contract lump 
sum price for Clearing and Grubbing. 
 
When an item for Clearing and Grubbing is not specified in the Contract Documents, 
clearing and grubbing will not be measured but the cost will be incidental to the Contract 
unit price for the pertinent Chain Link Fence item. 
 
607.04.01 Chain Link Fence will be measured and paid for at the Contract unit price per 
linear foot for the actual number of linear feet measured to centers of end posts. 
 
607.04.02 Terminal Posts (End, Pull, and Corner Post) will be measured and paid for at 
the Contract unit price per each for the size and type specified. 
 
607.04.03 Gates will be measured and paid for at the Contract unit price per each as 
complete units of the size and type specified. 
 
 

SECTION 608 — WHEEL STOPS 
 

608.01 DESCRIPTION. Furnish and install preformed wheel stops. 
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608.02 MATERIALS. 
 
 Concrete Mix No. 2    902.10 
 Reinforcement Steel    908.01 
 Recycled Composite Material 
  Wheel Stops    As specified by the manufacturer 
 
Recycled Composite Material. Wheel stops manufactured of recycled composite material 
shall be as specified by the manufacturer and be insect resistant. 
 
The manufacturer shall furnish certification as specified in TC-1.03. 
 

608.03 CONSTRUCTION. Locate and secure wheel stops in place as specified. Only 
one type of wheel stop is permitted for each project. 
 

608.04 MEASUREMENT AND PAYMENT. Wheel Stops will be measured and paid 
for at the Contract unit price per each. The payment will be full compensation for all 
material, labor, equipment, tools, and incidentals necessary to complete the work. 
 
 

SECTION 609 — SHOULDER EDGE DROP OFF GRADING 
ADJUSTMENT 

 

609.01 DESCRIPTION.  Construct the area adjacent to the outside edge of the shoulder 
to eliminate the shoulder edge drop off. 
 

609.02 MATERIALS.  Refer to 605.02, 701.02, 705.02, 708.02, 709.02, and the 
following: 
 
Crusher Run Aggregate CR-6    901.01 
Salvaged Topsoil     920.01.01 
Furnished Topsoil     920.01.02 
Asphalt Millings or Grindings   Size of individual particles shall be 
       less than 2 in. as determined visually. 
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609.03 CONSTRUCTION.  When the outside edge of the pavement exceeds 1 in. in 
height above the existing groundline, the wedge shaped area shall be filled and graded to 
a slope of 4:1 or flatter. The material shall be compacted as directed by the Engineer. 
This grading adjustment shall be completed prior to opening to traffic. 
 
Immediately after grading topsoil, perform either of the following as specified or as 
directed: 

(a) Perform Turfgrass Establishment per Section 705 and immediately install Type A 
or Type E Soil Stabilization Matting per Section 709. 

 
(b) Perform Turfgrass Sod Establishment per Section 708. 

 
Complete the grading adjustment and install all materials by the end of the day that the 
drop off is created and prior to opening to traffic.  The material, lines and grades, and the 
cross section shall be as specified. 
 

609.04 MEASUREMENT AND PAYMENT. The payment will be full compensation 
for all material, labor, equipment, tools, disposal fees and incidentals necessary to 
complete the work. 
 
609.04.01 Placing Salvaged Topsoil for Grading Adjustment or Placing Furnished 
Topsoil for Grading Adjustment will be measured and paid for at the Contract unit price 
per square yard, or as specified. 
 
609.04.02 Crusher Run Aggregate CR-6 or Asphalt Millings or Grindings for Shoulder 
Edge Drop Off will be measured and paid for at the Contract unit price per square yard, 
or per ton. 
 
609.04.03 Turfgrass Sod Establishment or Turfgrass Establishment will be measured and 
paid for at the Contract unit price per square yard. 
 
609.04.04 Type A Soil Stabilization Matting or Type E Soil Stabilization Matting will be 
measured and paid for at the Contract unit price per square yard. 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 
 

SECTION 610 — SHOULDER RUMBLE STRIPS 
 

610.01 DESCRIPTION. Grind or mill depressions into existing hot mix asphalt or 
portland cement concrete to form rumble strips. 
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610.02 MATERIALS. Not applicable. 
 

610.03 CONSTRUCTION. Place rumble strips as specified. 
 
Grind or mill the rumble strips into hot mix asphalt (HMA) at a rate of at least 4000 strips 
per hour. Grind into portland cement concrete at a rate of at least 1000 strips per hour. 
 
Equipment. The equipment shall have rotary type cutting heads with a length of 16 in. 
and an outside diameter not greater than 24 in. The cutting heads shall have the cutting 
tips arranged in a pattern providing a relatively smooth cut (approximately 1/16 in. 
between peaks and valleys). 
 
The cutting heads shall be mounted on their own suspension, independent of the power 
unit, to allow the tool to self-align with the slope of the shoulder and any irregularities in 
the shoulder surface. 
 
The cutting tool shall be equipped with guides to provide consistent alignment of each cut 
in relation to the roadway and to provide uniformity throughout the project. The Engineer 
will randomly check the pattern edge alignment. 
 
Control Strip. Grind a control strip at least 100 ft. in length to demonstrate that the speed 
of operation, dimensions, and texture are acceptable. 
 
Clean up. Sweep or vacuum the work area before reopening the roadway to traffic. Do 
not sweep the material to the side of the road. 
 

610.04 MEASUREMENT AND PAYMENT. Rumble Strips will be measured and paid 
for at the Contract unit price per linear foot as measured along the shoulder or center line 
where the rumble strips are actually placed. Payment will be full compensation for all 
installation of rumble strips, cleaning and disposal of waste material, control strips, and 
for all material, labor, equipment, tools, and incidentals necessary to complete the work. 
 

SECTION 611 — DETECTABLE WARNING SURFACES 
 
 

611.01 DESCRIPTION. Furnish and install detectable warning surfaces. Ensure that the 
detectable warning surface is in accordance with the most recent accessibility guidelines 
of the Americans with Disabilities Act (ADA). 
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611.02 MATERIALS. 
The Contractor shall submit the proposed source of supply, specific product, and 
manufacturer to the Engineer for approval.  
 

611.03 CONSTRUCTION. The detectable warning system may be either surface 
applied or cast in place. However, use only Type I, III, or IV detectable warning systems 
for new or replacement concrete installations. Install the system according to the 
manufacturer’s recommendations. Unless specifically addressed in the manufacturer’s 
recommendations, remove the existing surface texturing by grinding or other means. At a 
minimum, prepare the concrete surface in accordance with SSPC-SP 13. Remove all old 
adhesives and sealants. 
 
The detectable warning surface shall be 24 in. wide in the direction of pedestrian travel 
and installed for the full width of the curb ramp, landing, or blended transition. Do not 
bridge or overhang cracks or expansion joints. 
 
Ensure that the vertical edges of the installed system are not more than 0.50 in. above the 
adjacent surfaces. Place a 2:1 or flatter bevel on edges that are more than 0.25 in. above 
the adjacent surface.  The same edge requirements apply to cut material. 
 

611.04 MEASUREMENT AND PAYMENT. Detectable Warning Surfaces will be 
measured and paid for at the Contract unit price per square foot. The payment will be full 
compensation for removal and disposal of old treatments, including adhesives and 
sealants, reapplying, and for all material, labor, equipment, tools, and incidentals 
necessary to complete the work. 
 
The sidewalk on which the detectable warning surface is placed will be measured and 
paid for at the Contract price for the pertinent Sidewalk item. This section shall be in 
accordance with the latest edition of the SHA Standard Specifications for Construction 
and Materials except as noted. 
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CATEGORY 700 - LANDSCAPING 
 
Add the following Section. 
 

SECTION 700 — ROADSIDE DEVELOPMENT 
 

700.01 DESCRIPTION. The guidelines set forth under this section shall apply to 
Category 700 as a whole.   
 

700.02 SOIL PREPARATION. 
 
700.02.01 Surface Conditions.  All grading and shaping operations shall be completed 
before seeding or sodding. The area shall be brought to proper grade free of sticks, stones 
or other foreign matter over one and one-half (1-1/2) inches in diameter to a minimum 
depth of three (3) inches. All other materials such as clods which are larger than three (3) 
inches in any dimension shall be removed. The surface shall conform to finish grade and 
be free of water retaining depressions; the soil shall be friable and of uniformly firm 
texture. No grading, excavation, spreading of topsoil or composted sewage sludge, fine 
grading or seeding shall be done when the soil is in a muddy or frozen condition. 
 
700.02.02 Additives.  Should a soil analysis indicate the need for approved additives 
such as composted sewage sludge in designated areas, the material shall be spread at an 
approved rate to a uniform depth on finished grades and thoroughly incorporated into the 
top six (6) inches of the finished grade. This material shall be scarified in two directions 
with subsequent discing in two directions to provide a uniform homogeneous mixture. 
 
700.02.03 Seedbed.  A seedbed shall be considered satisfactory and requiring no 
additional treatment when the area to be seeded or sodded has been recently and 
thoroughly loosened and worked to the depths specified below of as a result of grading 
operations. 
 

(a) Median areas flatter than 3:1.  Topsoil shall be loose to a depth of 3 inches. 
 
(b) Roadside areas flatter than 3:1.  Topsoil shall be loose to a depth of 2 inches. 

 
(c) Slope areas 3:1 and steeper.  Subsoil shall be loose to a depth of 1 inch. 

 
In addition, immediately prior to seeding, the top four (4) inches of lawn areas flatter than 
3:1 shall be loose, friable and free from clods, rocks, large roots and other undesirable 
matter as described in 700.02.01 and shaped to within one inch of the required grade. 
 
700.02.04 Existing Turf.  When the area to be seeded or sodded is sparsely sodded, 
weedy, barren and unworked, or packed and hard, any grass and weeds shall be first cut 
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or otherwise disposed of satisfactorily, and the soil then scarified or otherwise loosened 
to a depth of not less than four (4) inches. Clods shall be broken up and the top four (4) 
inches of soil shall be worked into a satisfactory seedbed, as described in 700.02.03 by 
discing or by use of cultipacker, rollers, drags, harrows or other approved means. 
 

700.03 LIME. 
 
700.03.01 Requirements.  Unless otherwise specified, ground agricultural limestone 
shall be applied at the rate of 2.5 tons per acre. 
 
700.03.02 Material.  Limestone material shall be in accordance with the latest edition of 
the SHA Standard Specifications for Construction and Materials, Section 920.02 and all 
Special Provisions Inserts and Special Provisions issued thereto, unless otherwise noted 
herein. 
 
700.03.03 Application.  Lime shall be applied separately and prior to the application of 
any fertilizer or seed and only on seedbeds which have previously been prepared as per 
these Specifications. It shall be spread and incorporated in a manner which achieves 
uniform distribution. Lime shall be worked into a depth of four (4) inches within 24 hours 
following its application after which the seedbed shall again be properly graded and 
dressed to a smooth finish. 
 

700.04 FERTILIZER. 
 
700.04.01 Requirements.  Fertilizer shall be in accordance with the latest edition of the 
SHA Standard Specifications for Construction and Materials, Section 920.03 and all 
Special Provisions Inserts and Special Provisions issued thereto, unless otherwise noted 
herein. Fertilizer of analysis 5-10-10 shall be applied at a rate of 50 lbs./1,000 sq. ft. to 
topsoiled areas. If a fertilizer having an analysis other than the above is used, its rate of 
application shall be adjusted so as to provide not less than the same amount of total 
nitrogen, available phosphoric acid and total potash per unit as specified above. The 
Contractor shall submit any variations to the Engineer for approval prior to application. 
 
700.04.02 Non-topsoiled Areas.  Unless otherwise specified, 38-0-0 ureaform fertilizer, 
a slow release synthetic nitrogen fertilizer, shall be applied at the rate of 15 lbs./1,000 sq. 
ft. to non-topsoiled areas, including serrated cut slopes as an additive to the 5-10-10 
fertilizer. 
 
700.04.03 Storage.  Fertilizer shall be transported and stored in containers which will 
insure proper protection and handling. 
 
700.04.04 Application.  Fertilizer shall be distributed uniformly and applied at the 
specified rate with a rotary spreader or as a slurry in hydroseeding operations. Fertilizer 
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shall be worked into a depth of four (4) inches within 24 hours following its application 
after which the seedbed shall again be properly graded and dressed to a smooth finish. 
 
700.04.05 Refertilizing.  Refertilizing shall consist of applying 0-20-20 fertilizer and 38-
0-0 (ureaform) fertilizer each at the rates specified in the latest edition of the SHA 
Standard Specifications for Construction and Materials, Section 705.03.01(c) in the 
months of April or September after seeding. 
 

700.05 COORDINATION.  The Contractor shall coordinate seeding and sodding with 
all other work under this contract to insure that all excavations, backfills, embankment 
fills, site utilities, roads, walks, grading, and topsoiling are completed and accepted by the 
Engineer prior to commencing the work covered by this Article. 
 

700.06 MOWING.  Mowing shall consist of maintaining vegetation seeded by the 
Contractor by means of a 5 to 7 ft. rotary or sickle bar tractor mower as directed by the 
Engineer. All established lawn areas shall be mowed once every other week. All clipping 
shall be collected and removed. All other areas shall be mowed such that vegetation does 
not exceed 10 inches in height nor be mowed less than 3 to 4 inches in height. 
 

700.07 MAINTENANCE AND ACCEPTANCE OF TURF.  Maintenance shall consist 
of watering, weeding, fertilizing, liming, disease and insect pest control, aerating, 
protective spraying, replacement of unacceptable material, and any other procedure 
consistent with good horticultural practice necessary to insure vigorous and healthy 
growth of all seeded and sodded areas. Maintenance shall continue until final inspection 
and acceptance. 
 
 

SECTION 701 — TOPSOIL AND SUBSOIL 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 
701.03.01(d)  Excess. 
 
Delete the section in its entirety.  
 
701.03.02(b)  Surface Preparation. 
 
This paragraph, “The Contractor …or subsoil.” , does not apply. 
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SECTION 704 — TEMPORARY SEEDING AND TEMPORARY 
WOOD CELLULOSE MULCHING 

 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 

704.04 MEASUREMENT AND PAYMENT. 
 
Add this to the end of the paragraph. 
 
“Repairs due to the Contractor’s negligence, as determined by the Engineer, shall be done 
at the expense of the Contractor.” 
 
 

SECTION 705 — TURF ESTABLISHMENT 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 
705.02  MATERIALS. 
 
Add the following sub-sections. 
 
705.02.01 General. 
 

(a) Seed shall be packed 50 lbs. net weight and packed in new, clean, poly woven 
bags, tightly woven to prevent leaking and contamination. 

 
(b) Each container shall have permanently affixed to it an accurate analysis tag and a 

certification tag. 
 

(c) All seed lots to be used in this mixture shall have been pretested by the Maryland 
Seed Laboratory to insure compliance with the Specifications. 

 
(d) A quality control sample of the delivered mixture may be submitted to the 

Maryland Seed Laboratory for testing prior to payment and any lots found not to 
comply with the Specifications shall be returned at the Contractor’s expense. 

 
(e) The Engineer’s representative shall collect all seed certification tags and/or sod 

certification prior to the beginning of any seed or sod work. 
 
705.02.02 Certification. 
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(a) Certified grass seed for roadside development projects shall consist of Tall Fescue 
mix consisting of 33%, 33%, + 34% of three (3) of the following varieties of 
improved Tall Fescue: 

 
  Adventure, Arid, Bonanza, Apache, Mustang, Olympic, Rebel, Trident. 
 

(b) All seed varieties shall meet the following minimum specifications: 
 
Minimum 
Purity 

Minimum 
Germination 

Maximum 
Other Crop 

Maximum 
Weed Seed 

Noxious 
Weeds 

98% 85% 0.1% 0.1% None 
* Must be free of ryegrass, timothy, orchardgrass, bentgrass, 

Canada bluegrass, clover, or any other contaminant which shall be 
unsightly and uncontrollable. 

** Must be free of dock, cheat, chess, chickweed, crabgrass, plantain, 
and black magic. 

*** Must be free of all Maryland prohibited and restricted noxious 
weeds as listed in the Maryland Department of the Environment 
1994 Maryland Standards and Specifications for Soil Erosion and 
Sediment Control, or latest edition. 
 

(c) Certified grass seed for roadway and median construction shall be in accordance 
with the latest edition of the SHA Standard Specifications for Construction and 
Materials. 
 

705.03 CONSTRUCTION. 
 
705.03.01 General. 
 
Add following sentences. 
 
No seeding shall be done during windy weather or when the ground is wet or otherwise 
untellable. 
 
Seed all areas within the project limits that are not sodded, paved or designated on the 
drawings to receive special treatment. 
 
705.03.01 (a)  Regional Areas.   
 
Delete references to “Regions 1 and 3”. 
 
705.03.01 (b)  Seeding Seasons and Seed Mixes. 
 
Delete references to “Regions 1 and 3”. 
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Add the following paragraph after the table. 
 
Extensions beyond the time periods listed may be granted by the Engineer, depending 
upon weather conditions for the period in question. Any planting outside of this season 
shall be solely at the Contractor’s risk and shall not be subject to compensation until 
stabilization has been accomplished in accordance with the Specifications. 
 
705.03.05  Application Equipment.  706.03.06 (a) 
 
Add the following sentences. 
 
Mechanical seeding shall be performed by broadcast or rotary spreader. No Brillion type 
seeders shall be used. Seeding shall be followed by a drag mat or tine harrow to work 
seed into soil and insure good soil/seed contact and uniform distribution. 
 
Hydroseeding may be used provided that the slurry includes the fertilizer and seed as 
specified. For each hydroseeding tank, seed, fertilizer (if required), a maximum of one 
bale of green dyed fiber mulch shall be combined with each 1,200 gallons of water to 
form a slurry. The slurry shall not be prepared more than two (2) hours before 
commencement of hydroseeding work. 
 
705.03.06  Application Rates. 705.03.02  
 
Add the following sentence at the beginning of the first paragraph. 
 
Grass seed mixture for roadside development projects shall be applied at the rate of six 
(6) pounds per 1,000 square feet immediately after fertilizing; rake and/or drag mat 
fertilizer. 
 
705.03.09 Mulching. 705.03.07 
 
Add following sentences. 
 
Hay mulch shall only be used on non-topsoiled areas.  If mulch is displaced before a 
growth of one (1) inch to one and one-half (1-1/2) inches is obtained, it shall be replaced 
by the Contractor at no additional expense. 
 
705.03.015 Mowing. 705.03.09 (b) (4) 
 
Delete the paragraph in its entirety.  Add following: 
 
Vegetation shall be cut to 3 to 4 in. high before it reaches 10 in. high.  Mowing by using 
Tractor shall not be accepted unless it is specified in contract documents.  
 
705.03.16  Refertilizing.  705.03.09 (c)  
 



WILDFLOWER SEEDING  707 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 177 

Delete references to “Regions 1 and 3”.  
 

705.04 MEASUREMENT AND PAYMENT. 
 
Add the following sentence at the end of first paragraph. 
 
Measurement will be determined by certified delivery tickets or other means acceptable 
to the Engineer. 
 
705.04.10 Repairing Damaged Areas. 705.04.04 
 
After final acceptance of the project, no additional work at the Contractor’s expense will 
be required, provided that he has completed the seeding and mulching of any area in 
accordance with the Specifications and to the satisfaction of the Engineer. Subsequent 
repairs and replacements deemed necessary by the Engineer shall be made by the 
Contractor and will be paid for at the unit price bid for the items in question. 
 
 
 
 

SECTION 706 — WOODY SHRUB SEEDING 
 
Delete this section in its entirety. 
 
 

SECTION 707 — WILDFLOWER SEEDING 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 

707.01 DESCRIPTION. 
 
Add the following after the first sentence. 
 
This work consists of soil preparation, seeding, fertilizing, mulching, liming as required, 
overseeding, refertilizing and mowing all areas designated for wildflower establishment 
as shown on the contract documents and in accordance with the Specifications.  
 
707.03.01 Meadow Establishment - General. 
 
Delete the references to “Regions 1 and 3”. 
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707.03.02 Pesticide Application/Reports. 
 
The paragraph “ Reports.  The Contractor shall…using The County forms.” does not 
apply. 
 
707.03.03 Mowing. 
 
Add the following sentences. 
 
No mowing of wildflowers is to be done until fall (after November 15) following the first 
full growing season.  A full growing season is defined as the period between the last 
killing frost of spring and the first killing frost of autumn.  
 
Add the following sub-section. 
 
707.03.04(d)  Mixes and Seeding Rates. 
 
If grass seed is mixed by the dealer, he shall furnish a guarantee statement of composition 
of mixture and percentages of purity and germination of each variety. If seed is to be 
mixed at the site, it shall be delivered in original packages bearing the producer’s 
certification of germination and purity. Certification tags shall be provided to the 
Engineer prior to beginning work. 
 
Add the following sub-section. 
 
707.03.05 Wildflower Bed Markers. 
 
Wildflower beds are to be marked with two (2) inches by two (2) inches by hardwood 
stakes four (4) feet in length, treated and set in the ground two (2) feet and spaced at a 
maximum of 25 feet on center. The Contractor shall obtain approval on the staked bed 
locations from the Engineer prior to the commencement of seeding work. 
 
 

SECTION 708 — SODDING 
 

708.01 DESCRIPTION.  This section shall be in accordance with the latest edition of 
the SHA Standard Specifications for Construction and Materials except as noted. 
 
708.01.01  Regional Area. 
 
This paragraph shall not apply. Replace with the following paragraph:  
 
Inspection and Certification: Sod shall be of live, growing grass not less than three (3) 
years old, of which not less than 96% shall be improved Tall Fescue (Rebel II, Rebel 
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Falcon, Olympic) and not more than 4% Kentucky Bluegrass (Victa, Nassau) at the time 
of installation. It shall have not less than ½ inch of soil firmly attached to the roots. It 
shall be cut in strips not less than twelve (12) inches nor more than eighteen (18) inches 
wide. 
 
Sod shall be inspected and certified by the State Board of Agriculture to insure overall 
high quality and freedom from noxious weed and excess amounts of weed and other crop 
planting. 
 
708.01.02  Regional Requirements. 
 
This paragraph shall not apply. 
 

708.03 CONSTRUCTION. 
 
708.03.02  General. 
 
Add the following sentences: 
 
The Contractor shall sod all areas indicated on the drawings or as otherwise directed by 
the Engineer. 
 
All sod shall be protected from drying by exposure to the air and sun and from freezing. 
 
708.03.03  Final Grading. 
 
Add the following sentences:  
 
No sod shall be laid until the requirements of soil preparation and fertilizing are fully met 
as set forth under Section 701 of these Specifications. The grade to receive the sod shall 
be brought to 1-1/2 inches below adjacent paved areas. Top dressing may be applied 
when sod is being laid. 
 
708.03.05  Placing. 
 
Add the following sentences: 
 
No sod shall be placed between June 1 and August 15, without written approval, nor any 
time when the temperature is below 32 degrees F. No frozen or dried out sod shall be 
used nor shall it be laid on frozen or dried soil. 
 
708.03.06  Initial Watering. 
 
Add the following sentences: 
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The sod and soil directly beneath the sod shall be kept moist, by additional waterings as 
required by the Engineer, until acceptance or until it has become established. 
 
708.03.10  Sodded Slopes and Drainage Swales. 
 
Add the following paragraph: 
 
Each strip or section of sod placed on slopes or in surface drainage swales or ditches shall 
be staked securely with at least two (2) stakes spaced not more than two (2) feet apart. 
 
When sodding slopes, sod shall be laid with the long edges parallel to the contour starting 
at the bottom of the slope. When placing sod in drainage ditches or swales, the length of 
the strip shall be laid parallel to the direction of the flow of the water. 
 
 

SECTION 709 — SOIL STABILIZATION MATTING 
 

709.01 DESCRIPTION.  This section shall be in accordance with the latest edition of 
the SHA Standard Specifications for Construction and Materials except as noted. 
 
709.03.03  Staple and Fastener Lengths. 
 
Delete the references to “Regions 1 and 3”. 
 
 

SECTION 710 — PLANTING TREES, SHRUBS, VINES, AND 
SEEDLING STOCK 

 

710.01 DESCRIPTION.  This section shall be in accordance with the latest edition of 
the SHA Standard Specifications for Construction and Materials except as noted. 
 
710.01.02 Pesticide Application 
 
Delete the two sentences “Daily pesticides application reports shall be maintained by the 
Contractor. A completed form for each day of application shall be provided to the 
Engineer.” 
 
710.03.03  Plantings.  
 
Entirely replace sub-sections (a) General and (b) Tree Staking and Guying with the 
following sub-sections.  
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(a) Selection and Placement. When selecting and placing trees the following must be 
addressed prior to acceptance.  All species and sizes shall conform to those 
indicated in the Howard County Landscape Manual. 

 
(1) Trees shall not be top pruned in any way prior to planting. 

 
(2) All trees shall have been transplanted or root pruned at least once in the past 

three (3) years. 
 

(3) All trees shall be balled and burlapped (B & B).  
 

(4) Caliber of trees shall be of the size stipulated in the tree list in the proposed 
form of these specifications as contained in the Howard County Landscape 
Manual. 

 
(5)  Trees shall have straight trunks with a single leader, well-branched, intact, 

undamaged and uncut. All old abrasions and cuts must be completely 
calloused over. 

 
(6) All trees shall be measured when their branches are in their normal position. 

Height and spread dimensions specified refer to the main body of the tree and 
not branch to branch or root tip to tip. 

 
(7) Unless otherwise noted, trees shall be symmetrical and/or typical for the 

variety and species and conform to the measurements specified in the tree 
list. 

 
(8) Where symmetry is required trees shall be matched as nearly as possible. 

 
(9) Trees shall not be bound with rope or wire at any time so as to damage the 

bark or break branches. 
 

(10) Failure to meet these specifications shall be cause for rejection of the trees. 
 

(b) Trees Planting Procedures. 
 

(1) All plants shall be set straight and plumb in approved locations and set at 
such a level that after settlement, normal or natural relationship of the crown 
with the ground will be maintained. 

 
(2) When balled and burlapped (B & B) plants are set, topsoil shall be carefully 

tamped under and around the base of the root balls to prevent voids. All 
burlap, rope, wires, etc., shall be cut from the tops of the balls, and folded 
back. No burlap or wire shall be pulled from underneath the plant. Wire shall 
be cut so as not to extend above the top half of the root ball. 
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(3) All plants shall be treated at time of planting and initial watering with a 
hydrophilic acrylic polymer “Soil Moist” or equivalent will be applied at a 
rate of 2 oz. per diameter inch of tree planted. 

 
(4) All trees shall be treated with Mycorrhiza Plant Tabs at time of planting. The 

rate shall be ten (10) tablets per caliber inch. The Tab shall be planted 1/3 to 
1/2 the depth of the root zone system. Soil Moist Plant Tabs are available 
from: JRM Chemical, 15663 NEO Parkway, Cleveland, Ohio 44125 (1-800-
962-4010), or County approved equal. 

 
(5) All pits shall be generally circular in outline with vertical sides. Depth shall 

be no deeper than the root ball and the diameter shall not be less than twice 
the diameter of the root ball. 

 
(6) Trees planted within 5 feet of hardscape structures such as sidewalks, curbing 

and pavements, shall have root control barrier panels placed in the plant pit to 
prevent structural damage due to root penetration. The Contractor shall install 
root control barrier panels at locations indicated on the contract documents or 
as otherwise directed by the Engineer. The root control barrier shall be 
installed as per the manufacturer’s specifications. 
 

710.03.06  Plant Establishment. 
 

(a) Maintenance  
 
 Entirely replace sub-sections (1) and (5) with the following text.  

 
(1) Additional Watering of Plants.  Maintenance shall include a thorough 

initial watering by the Contractor with weekly waterings thereafter for the 
first thirty (30) days.  Waterings thereafter shall be on a bi-weekly basis for 
three months. Watering beyond the three month period shall be at the 
discretion of the Contractor pursuant to keeping the plants in a live healthy 
condition. Contractor shall supply the water. During the one year warranty, 
settled plants shall be reset to proper grade and position, dead material 
removed and guy wires tightened or repaired. 

 
(2) Tree Support Removal.  At the end of the warranty period and prior to the 

final inspection the Contractor shall remove the guy wires and stakes. 
 

(b) Removal and Replacement.  Entirely replace sub-section (c) with the following 
text.  Contractor guarantees all material for a one (1) year period from the date of 
final acceptance of the work. Any material that is 25% dead, or more, shall be 
considered dead and shall be replaced by the Contractor with the same size and 
tree type as the original, with no additional soil additives to be used. A tree shall 
be considered dead when the main leader has died back, or there is 25% of the 
crown dead.  The Contractor shall be responsible for replacement of all dead trees 
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for a period of one year following the dedication date. All trees replaced during 
the warranty period shall be guaranteed for a period of one year following the date 
of planting. 

 
 

SECTION 715 — PLANTING AND REPLACEMENT OF STREET 
TREES 

715.01 SELECTION AND PLACEMENT. When selecting and placing trees, the 
following must be addressed at the time of dedication. 

715.02 SPECIES AND SIZES. All species and sizes shall conform to those indicated in 
the Howard County Landscape Manual. 
 

(a) Trees shall be sound, healthy, vigorous, free from tree diseases, insect pests, or 
their eggs and shall have healthy normal top and root systems. 
 

(b) Trees shall be nursery grown stock, freshly dug. No healed-in, cold storage or 
collected stock will be accepted. 
 

(c) Trees shall have been grown in the same climatic conditions, Hardiness Zone No. 
7, as shown on attached Map of Climatic Zones or from a colder zone than the 
location for the project for at least two (2) years prior to the award of this 
contract. Trees cut back to meet the requirements of these specifications shall not 
be acceptable. 
 

(d) Trees shall not be top pruned in any way prior to planting. 
 

(e) All trees shall have been transplanted or root pruned at least once in the past three 
(3) years. 
 

(f) All trees shall be balled and burlapped (B&B). 
 

(g) All trees shall be in accordance with “U.S.A. Standard for Nursery Stock”, latest 
publication, by the American Association of Nurserymen, Inc. 
 

(h) Caliber of trees shall be of the size stipulated in the tree list in the proposed form 
of these specifications as contained in the Howard County Landscape Manuel. 
 

(i) Trees shall have straight trunks with a single leader, well-branched, intact, 
undamaged and uncut. All old abrasions and cuts must be completely calloused 
over. 
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(j) All trees shall be measured when their branches are in their normal position. 
Height and spread dimensions specified refer to the main body of the tree and not 
branch to branch or root tip to tip. 
 

(k) Unless otherwise noted, trees shall be symmetrical and/or typical for the variety 
and species and conform to the measurements specified in the tree list. 
 

(l) Where symmetry is required trees shall be matched as nearly as possible. 
 

(m)Trees shall not be bound with rope or wire at any time so as to damage the bark or 
break branches. 
 

(n) Failure to meet these specifications shall be cause for rejection of the trees. 
 

715.03 PLANTING PROCEDURES. 
 

(a) All plants shall be set straight and plumb in approved locations and set at such a 
level that after settlement, normal or natural relationship of the crown with the 
ground will be maintained. 
 

(b) When balled and burlapped (“B and B”) plants are set, topsoil shall be carefully 
tamped under and around the base of the root balls to prevent voids. All burlap, 
rope, wires, etc., shall be cut from the tops of the balls, and folded back. No 
burlap or wire shall be pulled from underneath the plant. Wire shall be cut so as 
not to extend above the top half of the root ball. 
 

(c) All plants shall be treated at the time of planting and initial watering with a 
hydrophilic acrylic polymer “Soil Moist” or equivalent to be applied at a rate of 2 
oz. per inch diameter of tree planted. 
 

(d) All trees shall be treated with Mycorrhiza Plant Tabs at time of planting. The rate 
shall be ten (10) tablets per caliber inch. The Tab shall be planted 1/3 to ½ the 
depth of the root zone system. “Soil Moist & Plant Tabs” available from: JRM 
Chemical, 15663 NEO Parkway, Cleveland, Ohio 44125 (1-800-962-4010), or 
County approved equal. 
 

(e) All pits shall be generally circular in outline with vertical sides. Depth shall be no 
deeper than the root ball and the diameter shall not be less than twice the diameter 
of the root ball. 
 

715.04 MAINTENANCE. 
 

(a) Maintenance shall include a thorough initial watering by the Contractor with 
weekly waterings thereafter for the first thirty (30) days. Waterings thereafter 
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shall be on a bi-weekly basis for three months. Watering beyond the three month 
period shall be at the discretion of the Contractor pursuant to keeping the plants in 
a live healthy condition. Contractor shall supply the water. During the one year 
warranty, settled plants shall be reset to proper grade and position, dead material 
removed and guy tightened or repaired. 
 

(b) At the end of the warranty period and prior to the final inspection the Contractor 
shall remove the guy wires and stakes. 
 

715.05 PLANT GUARANTEE/WARRANTY 
 

(a) Contractor guarantees all material for a one (1) year period from the date of final 
acceptance of the work. Any material that is 25% dead, or more, shall be 
considered dead and shall be replaced by the Contractor with the same size and 
tree type as the original, with no additional soil additives to be used. A tree shall 
be considered dead when the main leader has died back, or there is 25% of the 
crown dead. 
 

(b) Replacement. The Developer shall be responsible for replacement of all dead trees 
for a period of one year following the dedication date. All trees replaced during 
the warranty period shall be guaranteed for a period of one year following the date 
of planting. 
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CATEGORY 800 - TRAFFIC 
 

SECTION 807 — ELECTRICAL SERVICE EQUIPMENT 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 
807.03.07 Utility Connection.  
 
Add the following to the end of this section. 
 
All Specification references to the “Traffic Operations Division”, and the “District Utility 
Engineer” shall be construed as a direct reference to the Department of Public Works. 
 
 

SECTION 810 — ELECTRICAL CABLE, WIRE, AND 
CONNECTORS  

 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 

810.02 MATERIALS.  
 
Add the following to the end of this section. 
 
All Specification references to the “Traffic Operations Division”, and the “District Utility 
Engineer” shall be construed as a direct reference to the Department of Public Works. 
 
 

SECTION 812 — SQUARE PERFORATED TUBULAR STEEL SIGN 
SUPPORTS 

812.01 DESCRIPTION. This work shall consist of furnishing and installing Square 
Perforated Tubular Steel Sign Supports, consisting of Square Perforated Tubular Steel 
Posts and Square Perforated Tubular Steel Anchor Bases for mounting traffic signs as 
specified in the contract documents, or as directed by the Engineer. Signs shall be 
specified as in Section 813. 
 

812.02 MATERIALS. 
 



813  SIGNS 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 188 

 Steel Posts      A570 Grade 50 
 Galvanizing     A653 Designation G-90 
 Spray Galvanizing Compound  A780 
 
Square Perforated Tubular Steel Posts shall be formed from 14 gauge steel. Square 
Perforated Tubular Steel Anchor Bases shall be formed from 12 gauge steel.  All sides of 
the tubes shall have 7/16 in. die punched circular holes or perforated knock-outs, at one in. 
centers along their entire length. 
 
The Tubular Steel Posts shall be two in. square tubes 12 ft. long.  
 
Tubular Steel Anchor Base shall be a 2-½ in. square, 36 in. long, formed from 12 gauge 
steel. 
 

812.03 CONSTRUCTION.  The unit shall be driven into the ground so that one or two 
rows of holes in the Square Perforated Tubular Steel Anchor Base are exposed. The base 
shall be driven so that it remains plumb and to provide the final sign assembly with the 
correct orientation. 
 
Finished length of the Tubular Steel Posts shall be determined by adding the total height 
of the signs to 8 ft., 2 in. The Tubular Steel Post shall be cut to the correct length, and 
cold spray galvanizing shall be applied to the cut end.  The sign(s) shall be bolted to the 
top of the post, using tamper-proof bolts or drive rivets. The Tubular Steel Posts shall be 
lowered 8 in. into the Tubular Steel Anchor Base, and the post secured to the base using 
two corner bolts designed for this purpose. 
 
A galvanized steel pole cap shall be mounted on top of each Square Perforated Tubular 
Steel Post. 
 

812.04 MEASUREMENT AND PAYMENT.  Square Perforated Tubular Steel Sign 
Supports will be measured and paid for at the contract unit price per each. The payment 
will be full compensation for the Steel Sign Post, Steel Anchor Base, steel pole cap, 
corner bolts, and painting as required, and for all materials, labor, equipment, tools, and 
incidentals necessary to complete the work. 
 
 

SECTION 813 — SIGNS 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 

813.02 MATERIALS. 
 
Delete the paragraph, “ Provide all hardware … pole mounted applications.” 
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Add the following sentences: All signs and their mounting hardware shall be supplied and 
installed by the Contractor. All mounting hardware shall be manufactured from stainless 
steel. 
 
813.04.02  Delete this section.  
 
 

SECTION 814 — SIGNAL HEADS 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted.  
 
Replace the word, “furnishing“, with the word “obtaining”..   
 
Add the following to the end of this section, “The contractor shall obtain all of the above 
from the County.”. 
 
 

SECTION 816 — TRAFFIC CONTROL DEVICE CABINETS AND 
EQUIPMENT 

 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted.  
 

816.02 MATERIALS.  All Specification references to the “Office of Traffic and Safety” 
shall be construed as a direct reference to the Department of Public Works.  
 
 

SECTION 817 — PUSH BUTTON AND PUSH BUTTON SIGNS 
 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted.  
 
Replace the word, “furnishing“, with the word “obtaining”..   
 
Add the following to the end of this section, “The contractor shall obtain all of the above 
from the County.”. 
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SECTION 821 — BREAKAWAY BASE SUPPORT SYSTEMS 
 

821.01 DESCRIPTION.  This section shall be in accordance with the latest edition of 
the SHA Standard Specifications for Construction and Materials except as noted. 
 

821.02 MATERIALS. All Specification references to the “Office of Traffic and Safety” 
shall be construed as a direct reference to the Department of Public Works. 
 

 

SECTION 823 — REMOVE AND RELOCATE OR REMOVE AND 
DISPOSE OF ROADWAY LIGHTING STRUCTURES 

 
This section shall be in accordance with the latest edition of the SHA Standard 
Specifications for Construction and Materials except as noted. 
 

823.03 CONSTRUCTION. Replace the reference to GP-6.02 with GC-6.07. 
 
 
 

SECTION 826 — COATING NEW GALVANIZED STRUCTURES 
 

826.01 DESCRIPTION.  Coat new galvanized steel structures, including exposed 
anchor bolts, flange bolts, nuts, and washers, as specified in the contract documents or as 
directed by the Engineer. Color will be as specified in the contract documents. 
 

826.02 MATERIALS.  Materials shall conform to one of the systems described below.  
All coatings in the system shall come from the same manufacturer. 
 
Colors shall conform to the following Federal Standards, or as specified in the contract 
documents. 
 

Brown   Federal Standard Number 595a-20040 
Black   Federal Standard Number 595a-27038 

 
826.02.01 Paint System. 
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(a) Primer.  Shall be an Epoxy Polyamide meeting the requirements of Section 
912.03.02 and must have a dry film thickness of 2 to 5 mils (50 to 125 µm). 

 
(b) Finish Coat.  Shall be an Aliphatic Polyurethane meeting the requirements of 

Section 912.04.02 and must have a dry film thickness of 2 to 4 mils (50 to 100 
µm). 
 

826.02.02 Fusion Bonded Polyester Powder System (all Signal & Lighting Structures). 
 
 Polyester Powder.  Polyester Powder shall meet the requirements of Section 917. 
 

826.03 CONSTRUCTION. 
 
826.03.01 Paint System. 
 
Surface Preparation.  Galvanized steel shall not be permitted to have been water or 
chromate quenched.  The surface shall be solvent cleaned per SSPC SP-1 using a non-
residue solvent and a lint free cloth. The surface shall also be brush off blasted per SSPC 
SP-7 using Grit. Any damaged areas shall be repaired according to ASTM A-780.  If 
repair is made using an Organic Zinc Rich primer, the primer shall conform to Section 
912.02.03. 
 
Paint Application.  Following the brush off blasting and prior to the application of the 
prime coat, store each item in an environment free of moisture and dust.  Apply the 
primer within twelve (12) hours of brush off blasting and in accordance with the 
manufactures recommendation. 
 
Once the primer has properly cured, apply the finish coat in accordance with the 
manufacturers recommendations. 
 
The finished painted surface shall be holiday free when tested with a low voltage holiday 
detector (minimum 30 volts) similar to a K – D Bird Dog, using regular tap water.  If 
holidays are detected, the coatings could be repaired with additional coatings or they may 
be stripped and repainted at the Contractor’s expense. 
 
826.03.02 Fusion Bonded Polyester Powder System. 
 
Surface Preparation.  Prepare the galvanized surface by solvent cleaning conforming to 
SSPC SP-1, followed by brush off blast cleaning conforming to SSPC SP-7 using grit.  
The blast profile shall be 2 to 3 mills as determined in conformance with D 4417, 
method C.  
 
When blast cleaning exposes bare steel, spot prime the bare steel with an Organic Zinc 
Rich Coating in conformance with A 780.  Apply the polyester powder within 24 hours 
of surface preparation.  
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Application.  Apply fusion bonded polyester powder per manufacturers 
recommendations. 
 

826.04 MEASUREMENT AND PAYMENT.  Coating New Galvanized Structures will 
not be measured and paid, but the cost will be incidental to the contract item.  The 
payment will be full compensation for all material, labor, equipment, tools and 
incidentals necessary to complete the work. 
 
 

SECTION 827 — EMT CONDUIT WITH FIREHOUSE PRE-
EMPTION BUTTON 

 

827.01 DESCRIPTION.  Furnish and install conduit, junction boxes and push button for 
firehouse pre-emption.  The push button will activate the pre-emption phase within the 
traffic signal controller. 
 

827.02 MATERIALS. 
 
 EMT Conduit     805 
 Galvanized Steel Junction Boxes  811 
 Push Button      817 
 

827.03 CONSTRUCTION.  Locate push button in positions as indicated on the Contract 
Documents and can be activated by firehouse personnel.  Furnish and install conduit and 
junction boxes to feed to the push button from the nearest traffic signal handhole. 
 
Support EMT Conduit in accordance with the National Electric Code.  Provide junction 
boxes as specified in the Contract Documents or as directed by the Engineer. 
 

827.04 MEASUREMENT AND PAYMENT.  EMT Conduit with Firehouse Pre-
Emption Button will be measured and paid for at the Contract unit price per linear foot 
measured along the centerline of the EMT conduit from end to end.  The payment will be 
full compensation for all EMT conduit, fittings, pushbutton, pull wire, conduit clamps, 
mounting hardware, galvanized steel junction boxes and for all materials, labor, 
equipment, tools and incidentals necessary to complete the work. 
 
Electrical cable for Firehouse Pre-Emption Button will be paid separately per Section 
810. 
 
 



GALVANIZED TRAFFIC SIGNAL PEDESTAL 828 
POLES AND TRANSFORMER BASES - AREAWIDE 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 193 

SECTION 828 — GALVANIZED TRAFFIC SIGNAL PEDESTAL 
POLES AND TRANSFORMER BASES - AREAWIDE 

 

828.01 DESCRIPTION.  Furnish and install or install Administration County furnished 
galvanized traffic signal pedestal poles and transformer bases at locations specified in the 
Contract Document or as directed by the Engineer. 
 

828.02 MATERIALS.  Design shall meet 2001 edition of AASHTO Standard 
Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals 
except as noted in the contract documents.  All welding must conform to American 
Welding Society (AWS) Structural Welding Code D1.1 - Steel, Tubular Structures. 
 
Determine each pedestal poles height by the total height of the pedestal pole including the 
transformer base. 
 

(a) 10 ft pole height consists of a 103 in. steel shaft with a steel base plate plus a 
17 in. transformer base. 

 
(b) 14 ft pole height consists of a 151 in. steel shaft with a steel base plate plus a 

17 in. transformer base. 
 

(c) 20 ft pole height consists of a 240 in. steel shaft with a steel base plate plus a 
17 in. transformer base. 

 
Furnish pedestal pole consisting of a design from a steel shaft with a steel base plate, 
transformer base and all miscellaneous hardware. 
 

(a) The pedestal pole shaft shall be fabricated of one length and shall have one 
longitudinal weld, parallel to the long axis of the pedestal pole shaft, with no 
transverse welds.  The longitudinal weld must be finished to form a smooth 
outside surface and the wall of the pedestal pole shaft must be uniform in 
thickness including the welded area.  The pedestal pole shaft must be round or 
multi-sided (less than eight sides not acceptable) in cross section.  14 ft units must 
be uniformly tapered from butt to tip with a 1 in. reduction in diameter for each 7 
ft in length (0.14 in./ ft). 10 ft unit must not be tapered. 

 
(1) 10 ft pedestal pole shaft shall be 4-1/2 in. outside diameter, Schedule 40 pipe, 

and conform to A 501. 
 
(2) All 14 ft pedestal poles must be 7-1/2 in. outside diameter at the base and be 

made of 11 gauge (0.119 in.) thickness steel conforming to A 595, Grade A or 
equivalent. 
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(3) All 20 ft pedestal poles must be 7-1/2 in. outside diameter at the base and be 
made of 3 gauge (0.25 in.) thickness steel conforming to A 595, Grade A or 
equivalent. 

 
(b) The base plate material shall meet the requirements of A 709, Grade 36.  The base 

plate shall be secured to the lower end of the pedestal pole shaft by two 
continuous electric arc welds.  The base plate shall telescope the pedestal pole 
shaft with one weld on the inside of the base plate at the end of the pedestal pole 
shaft.  The remaining weld shall be located on the outside of the base plate at the 
top of the pedestal pole shaft.  The weld connection shall develop the full strength 
of the adjacent pedestal pole shaft to resist bending action.  All bases plate shall 
be fabricated with the holes for anchor bolts to the size and location dimensions as 
shown in MD-818.16 and 818.17. 

 
(c) 14 ft pedestal poles shall be furnished with entrance ways for cable as noted in the 

contract documents.  These holes must be factory drilled and a straight tapped 
coupling, conforming to Underwriters Laboratory's UL-6 Specification, for 2 in. 
rigid conduits, must be installed for each hole.  A nipple with a unitized 
hexagonal fitting and integral inside radius on one end must then be installed and 
fully seated on the interior side of the coupling.  Location and installation of the 
coupling shall be as shown in MD-818.17. 

 
(d) All pedestal poles and hardware, except materials manufactured from stainless 

steel or cast aluminum, shall be hot dipped galvanized.  The galvanized coating 
shall conform to the thickness, adherence and quality requirements of A 123 and 
A 153 for hardware.  Threaded components must be chased and cleaned after 
galvanizing.  All internally threaded components shall be tapped oversize the 
minimum amount required to permit assembly on the coated externally threaded 
fastener.  Internally threaded components shall be provided with a lubricant which 
shall be clean and dry to the touch. 

 
(e) Each pedestal pole shall be furnished with a removable domed cap, fabricated 

from cast aluminum, circumferentially attached to the side of the pole with three 
hex head type 304 stainless steel bolts (1/4 in. - 20 UNC). 
 

(f) Each pedestal pole shall have an identification plate mechanically attached 6 in. 
above the pedestal pole base plate and oriented so that the identification plate may 
be read from a ground observation position. 

 
(g) Recessed hub type, galvanized malleable iron plugs shall be inserted flush into all 

couplings. 
 

Breakaway Bases. 
 

(a) All breakaway bases must be approved by FHWA as meeting breakaway under 
NCHRP 350. 
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(b) Each transformer base shall be furnished with four hex head bolts, four hex head 

nuts and all associated hardware as shown on the appropriate detail for fastening 
the pedestal pole base plate to the top of the transformer base.  All bolts must 
conform to A 325 specifications and must be galvanized. 

 
Anchor Bolts. 

 
(a) Each pedestal pole anchor bolt shall be made of steel conforming to M 314, 

Grade 55 S1. 
 

(b) Anchor bolt threads shall be of cut thread design with a minimum 6 in. of threads 
at the top. 

 
(c) The template and anchor plates shall be as shown on MD 801.01. 

 
(d) The diameter of the anchor bolt shall be stamped into the top of the threaded end 

of each anchor bolt. 
 

(e)  Each anchor bolt shall be provided with two attached heavy hex nuts and two 
attached flat washers. 

 
(1) Anchor bolt nuts shall conform to A 194, grade 2 or 2H, or A 563, D or DH. 
 
(2) All nuts shall be tapped oversize the minimum amount required to permit 

assembly on the coated externally threaded fastener. 
 
(3) Washers shall conform to F 436. 
 

(f) All nuts, washers, and the top 12 in. of all anchor bolts shall be hot dipped or 
mechanically galvanized.  The galvanized coating shall conform to the thickness, 
adherence and quality requirements of A 123 or A 153 for hardware. 

 
All high strength bolts (of a given length), nuts (of a given size) and washers (of a given 
diameter) shall be from the same manufacturing lot per each requisition of materials.  The 
use of foreign made fasteners is prohibited. 
 

828.03 CONSTRUCTION.  Refer to 818.03. 
 
 
 

828.04 MEASUREMENT AND PAYMENT.  Breakaway pedestal poles will be 
measured and paid for at the contract unit price per each. 
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Breakaway Pedestal Pole, Any Size.  This work shall include furnishing and installing 
pedestal poles in the heights specified, breakaway base, concrete foundation as per 
Section 801 specifications, and a ground rod per Section 804 specifications in the nearest 
handhole.  The payment will be full compensation for all materials, labor, equipment, 
tools, and incidentals necessary to complete the work. 
 
Install Breakaway Pedestal Pole, Any Size.  This work shall include installing 
Administration County furnished pedestal poles in the heights specified, furnishing and 
installing breakaway base, furnishing and installing concrete foundation as per Section 
801 specifications, and furnishing and installing a ground rod per Section 804 
specification in the nearest handhole.  The payment will be full compensation for all 
materials, labor, equipment, tools, pick-up of materials and incidentals necessary to 
complete the work. 
 
Anchor bolts will be measured and paid for as specified in Section 801. 
 
Tag Detail. 
 

 
Mfg:          [ 1 ] Contract  #:         [ 2 ] 
 
Pole Diameter:    [ 3 ] Height: [ 4 ] Gauge: [ 5 ] 
 
Anchor Bolts:      [ 6 ] Bolt Circle:    [ 7 ] 
 

 
Tag Reference. 
 
 [ 1 ] Name of the manufacturer of the pedestal pole. 
 
 [ 2 ] Administration Contract Number of the pedestal pole. 
 
 [ 3 ] Pole outside diameter at the base:  4-1/2 in. O.D. or 7-1/2 in. O.D. 
 
 [ 4 ] Pole height1:  10 ft, 14 ft, 20 ft. 
 
 [ 5 ] Pole gauge:  Schedule 40 or 11 GA. 
 
 [ 6 ] Anchor bolt size:  1 in. Dia. x 40 in. Length. 
 
 [ 7 ] Bolt circle diameter:  11 in. Dia. 
 
     1Pole height includes the height of the pedestal pole and transformer base. Typically, 
the transformer base is 17 in. in height which corresponds to 10 ft pole (cut to 8 ft) 
having a height of 103 in.; and a 14 ft having a height of 151 in. 
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SECTION 829 — GALVANIZED TRAFFIC SIGNAL STRAIN 
POLES — AREAWIDE 

 

829.01 DESCRIPTION.  Furnish and install or install Administration County furnished 
galvanized traffic signal strain poles at locations specified in the Contract Document or as 
directed by the Engineer. 
 

829.02 MATERIALS.  Design shall meet the 2001 AASHTO Standard Specifications 
for Structural Supports for Highway Signs, Luminaires and Traffic Signals, except as 
noted.  All welding shall be in accordance with the American Welding Society (AWS) 
Structural Welding Code D1.1 - Steel, Tubular Structures. 
 
Furnish each strain pole consisting of a design from a steel shaft with a steel base plate, 
four anchor bolts and miscellaneous hardware. 
 

(a) Manufacture the strain pole shaft from steel tubing conforming to A 595 Grade A 
or equal. Each strain pole shaft shall be fabricated of one length and shall have 
one longitudinal weld, parallel to the long axis of the strain pole shaft, with no 
transverse welds.  Finish longitudinal welds to form a smooth outside surface and 
the wall of the strain pole shaft shall be uniform in thickness including the welded 
area.  The strain pole shaft shall be round or multi-sided (eight sides or more) in 
cross section and be uniformly tapered from butt to tip with approximately a one 
in. reduction in diameter for each seven ft in length (0.14 in./ ft). 

 
(1) All 30 ft strain poles shall be 12 in. outside diameter at the base plate and 

made of zero gauge (0.312 in.) thickness steel. 
 

(2) All 32 ft strain poles shall be either 12 in. or 14 in. outside diameter at the 
base plate and made of double zero gauge (0.625 in.) thickness steel. 
 

(b) Furnish all strain poles with a base plate with a minimum 10 in. opening.  The 
material shall meet the requirements of A 709, Grade 36 and of sufficient size and 
strength.  Secure the base plate the lower end of the strain pole shaft by two 
continuous electric arc welds.  The base plate shall telescope the strain pole shaft 
with one weld on the inside of the base plate at the end of the strain pole shaft.  
The remaining weld shall be located on the outside of the base plate around the 
circumference of the strain pole shaft.  The weld connection shall develop the full 
strength of the adjacent strain pole shaft to resist bending action.  Fabricate all 
base plates with the holes for anchor bolts to the size and location dimensions as 
shown on the appropriate detail. 

 
(c) Weld access hole frames into the strain pole as detailed in MD 818.11.  A 

galvanized steel cover, conforming to A 709, Grade 36 shall cover the access hole 
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frame.  Secure the access hole covers top to the access hole frame by a hinge 
fabricated from 0.063 in. stainless steel using a 0.120 in. diameter stainless steel 
hinge pin.  Secure the hinge to the access hole frame by two ¼ in.- 20 UNC hex 
head stainless steel bolts.  Secure the hinge to the access hole cover by two 
1/4 in.- 20 UNC hex head stainless steel bolts and lock nuts.  Provide a slotted 
opening at the bottom of the access hole cover to allow for attachment of a 
furnished 1/4 in.- 20 UNC hex head stainless steel bolt into the access hole frame 
face. 

 
(d) A 3/8 in. diameter X 1 in. stud copper servit post for two #6 AWG stranded wire 

shall be furnished into the bottom of the access hole frame. 
 

(e) Furnish strain poles with entrance ways for cable as detailed in MD 818.15.  
These holes shall be factory drilled and a straight tapped coupling, conforming to 
Underwriters Laboratory's UL-6 Specification, for 3 in. rigid conduits, shall be 
installed for each hole.  A nipple with a unitized hexagonal fitting and integral 
inside radius on one end shall then be installed and fully seated on the interior 
side of the coupling.  Location and installation of the coupling shall be as shown 
in the details. 

 
(f) Weld a "J" hook near the top of the strain pole shaft for cable support. 

 
(g) All strain poles, access hole frame and hardware, except materials manufactured 

from stainless steel or cast aluminum, shall be hot dipped galvanized.  The 
galvanized coating shall conform to the thickness, adherence and quality 
requirements of A 123 or A 153 for hardware.  Clean and chase all threaded 
components after galvanizing.  Tap all internally threaded components oversize 
the minimum amount required to permit assembly on the coated externally 
threaded fastener.  Provide internally threaded components with a lubricant which 
shall be clean and dry to the touch. 

 
(h) Furnish each strain pole with four removable ornamental anchor bolt covers made 

of cast aluminum.  Bolt holes for attaching the bolt covers to the base plate shall 
be drilled at the location obtained by following the diagonal line of the base plate 
until it intersects the bolt circle diameter, then proceeding tangentially from the 
bolt circle diameter a distance equal to the Anchor Bolt Center to Bolt Slot Center 
Distance as detailed in MD 818.14.  Attach to the base using hex head stainless 
steel bolts (1/4 in.- 20 UNC). 

 
(i) Furnish each strain pole with a removable domed cap, fabricated from cast 

aluminum, circumferentially attached to the inside or outside of the pole shaft 
with three hex head stainless steel bolts (1/4 in. – 20 UNC). 

 
(j) Each strain pole shall have an identification plate mechanically attached, oriented 

such that the identification plate may be read from a ground observation position. 
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(k) Insert recessed hub type, galvanized malleable iron plugs flush into all strain pole 
couplings. 
 

Anchor Bolts. 
 

(a) Make each strain pole anchor bolt of steel and conforming to F1554, Grade 55 S1. 
 
(b) Anchor bolt threads shall be of cut thread design with a minimum 9 in. of threads 

at the top and bottom. 
 
(c) The template and anchor plates shall be as shown on MD 801.01. 
 
(d) Stamp the diameter of the anchor bolt into the top of the threaded end of each 

anchor bolt. 
 
(e) Provide each anchor bolt with two anchor bolt nuts and two flat washers. 
 
(f) Anchor bolt nuts shall conform to A 194 grade 2 or 2H or A 563 D or DH. 
 
(g) Tap all nuts oversize the minimum amount required to permit assembly on the 

coated externally threaded fastener. 
 
(h) Washers shall conform to F436. 
 
(i) Hot dip or mechanically galvanize all nuts, washers and the top 12 in. of all 

anchor bolts. The galvanized coating shall conform to the thickness, adherence 
and quality requirements of A 123 or A 153 for hardware.  All high strength bolts 
(of a given length), nuts (of a given size) and washers (of a given diameter) shall 
be from the same manufacturing lot per each requisition of materials.  The use of 
foreign made fasteners is prohibited. 

 
Alternate Design.  Alternate strain pole designs will be considered provided the 
following qualifications are observed: 

 
(a) Alternate strain pole designs shall be of two piece construction. 

 
(b) Two piece construction shall have a minimum of 18 in. of overlap with 1 

watertight transverse weld, smoothed to be inconspicuous. 
 

(c) Bolt circle diameters shall be followed. 
 

(d) Alternate strain pole designs shall have a base plate diameter equal to those values 
shown on the typicals. 

 
(e) Single straight pipe sections are not acceptable. 
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(f) All alternate designs shall be structurally equivalent to the physical requirements 
of this specification and as approved by the Engineer. 

 

829.03 CONSTRUCTION.  Refer to 818.03. 
 

829.04 MEASUREMENT AND PAYMENT.  Galvanized Traffic Signal Strain poles 
will be measured and paid for at the contract unit price per each. 
 
Strain Poles.  This shall include furnishing and installing the Strain poles in the heights 
and size specified, including furnishing and installing concrete foundation as per Section 
801 specifications, and furnishing and installing a ground rod per Section 804 
specifications in the nearest handhole.  The payment will be full compensation for 
furnishing & installing all materials including labor, equipment, tools and incidentals 
necessary to complete the work. 
 
Install Strain Pole, Any Size.  This shall include installing Administration County 
furnished Strain Poles, furnishing and installing concrete foundation as per Section 801 
specifications, and furnishing and installing a ground rod per Section 804 specifications 
in the nearest handhole.  The payment will be full compensation for all materials, labor, 
equipment, tools, pick-up of materials and incidentals necessary to complete the work. 
 
Anchor bolts will be measured and paid for as specified in Section 801. 
 
 Tag Detail. 
 

 
Mfg:          [ 1 ]                           contract #      [ 2 ] 
 
Pole Diameter:  [ 3 ] Height:   [ 4 ] Gauge:    [ 5 ] 
 
Anchor Bolts:   [ 6 ] Bolt Circle:       [ 7 ] 
 
 

 
 
 Tag Reference. 
 
[ 1 ] Name of the manufacturer of the strain pole. 
 
[ 2 ] County Purchase Order Administration Contract Number of the strain pole. 
 
[ 3 ] Pole outside diameter at the base:  12 in. O.D. or 14 in. O.D. 
 
[ 4 ] Pole height:  30 ft or 32 ft. 
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 [ 5 ] Pole gauge:  0 GA or 00 GA. 
 
[ 6 ] Anchor bolt size:  1-3/4 in. Dia. x 66 in. Length or 2-1/4 in. Dia. x 72 in. 

Length. 
 
[ 7 ] Bolt circle diameter:  16 in. Dia. or 22 in. Dia. 
 
 

SECTION 830 — MAST ARMS AND MAST ARM POLES — 
SINGLE, TWIN AND TRIPLE — AREAWIDE 

 

830.01 DESCRIPTION.  Furnish and install galvanized traffic signal mast arms and 
mast arm poles or install Administration County furnished galvanized traffic signal mast 
arms and mast arm poles at locations specified in the Contract Document or as directed 
by the Engineer.  
 

830.02 MATERIALS.  Design shall meet the 2001 edition of AASHTO Standard 
Specifications for Structural Supports for Highway Signs, Luminaires and Traffic 
Signals, except as noted.  All welding shall conform to American Welding Society 
(AWS) Structural Welding Code D1.1 - Steel, Tubular Structures. 
 
Each mast arm(s) and mast arm pole structure furnished shall consist of a design from a 
steel pole shaft with a steel base plate and flange plate, steel mast arm shaft(s) with steel 
flange plate(s), four flange bolts per mast arm, four anchor bolts and miscellaneous 
hardware. 
 

(a) Manufacture the mast arms and mast arm poles from steel tubing conforming to A 
595 Grade A or equal.  Each mast arm and mast arm pole shall be fabricated of 
one length and shall have one longitudinal weld, parallel to the long axis of the 
mast arm or mast arm pole, with no transverse welds.  Finish the longitudinal 
weld to form a smooth outside surface and the wall of the mast arms and mast arm 
poles shall be of uniform thickness including the welded area.  The mast arms and 
mast arm poles shall be round or multi-sided ( 8 sides or more ) in cross section 
and be uniformly tapered from butt to tip with a 1 in. reduction in diameter for 
each 7 ft in length (0.14 in./ ft).  Mast arms shall be of two piece design for all 
mast arms 50 ft and 60 ft in length.  Mast arms shall be of three piece design for 
all mast arms 70 ft in length.  Any combination of two piece of 50 ft and 60 ft 
arms of the same butt diameter shall fit together and any combination of two or 
three piece of 60 ft and 70 ft mast arms in sequence shall fit together.  The bolted 
splice for two or three piece mast arms shall be as specified in the Contract 
Document. 

 
(1) 50 ft mast arms shall have a butt section 30 ft in length. 
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(2) 60 ft and 70 ft mast arms shall have a butt section of 35 ft in length. 
 
(3) 38 ft single piece mast arms shall be 9 in. outside diameter at the flange plate 

and made of 7 gauge (0.179 in.) thickness steel. 
 
(4) 50 ft two piece mast arm butt sections shall be 10 in. outside diameter at the 

flange plate and made of 3 gauge (0.250 in.) thickness steel. 
 
(5) 60 ft two piece and 70 ft three piece mast arm butt sections shall be 12.5 in. 

outside diameter at the flange plate and made of 3 gauge (0. 250 in.) thickness 
steel. 

 
(6) All extension sections of two and three piece mast arms shall be made of 

7 gauge (0.179 in.) thickness steel. 
 
(7) Single 27 ft mast arm pole designed with a 38 ft mast arm length shall be 

12 in. outside diameter at the base plate and made of 7 gauge (0.179 in.) 
thickness steel. 

 
(8) Single 27 ft mast arm pole designed with a 50 ft mast arm length shall be 

13 in. outside diameter at the base plate and made of 3 gauge (0.250 in.) 
thickness steel. 

 
(9) Single 27 ft mast arm pole designed with 60 ft or 70 ft mast arm lengths shall 

be 15 in. outside diameter at the base plate and made of zero gauge (0.312 in.) 
thickness steel. 

 
(10) Twin 27 ft mast arm poles designed with 50 ft mast arm lengths shall be 13 in. 

outside diameter at the base plate base and made of 3 gauge (0.250 in.) 
thickness steel. 

 
(11) Twin 27 ft mast arm poles designed with mast arm lengths for one mast arm 

of 50 ft and the remaining mast arm of 60 ft or 70 ft shall be 15 in. outside 
diameter at the base plate and made of zero gauge (0.312 in.) thickness steel. 

 
(12) Triple 27 ft mast arm pole designed with mast arm lengths for one mast arm 

of 38 ft, second mast arm of 60 or 70 ft and the third mast arm of 50 ft shall 
have 15 in. outside diameter at the base plate and made of zero gauge (0.312 
in.) thickness steel. 

 
(b) The material for mast arm pole base plate shall conform to A 709, Grade 36 and 

shall be of sufficient size and strength.  Secure the base plate to the lower end of 
the mast arm pole by two continuous electric arc welds.  The base plate must 
telescope the mast arm pole with one weld on the inside of the base plate at the 
end of the mast arm pole shaft.  Locate the remaining weld on the outside of the 
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base plate, around the circumference of the mast arm pole.  The weld connection 
shall develop the full strength of the adjacent mast arm pole shaft to resist bending 
action.  Fabricate all base plates with the holes for anchor bolts to the size and 
location dimensions as shown on the appropriate detail. 

 
(c) All mast arms and mast arm poles must be furnished with flange plate(s) as noted 

in the details.  Connect these attachments, including the bolts, in such a manner as 
to develop he minimum guaranteed yield and ultimate tensile strength for the mast 
arm and mast arm pole.  This assembly shall be capable of transferring the 
maximum moment being carried by the mast arm without distortion or rotation of 
the mast arm or the attachment. Connect flange plate(s) by the use of 4 bolts. The 
size of the plates and bolts shall be as shown in the details.  Furnish four (1-1/2 in. 
O.D.) rubber grommets for each mast arm to accommodate signal heads wiring 
access. 

 
(d) Secure the mast arm flange plate to the lower end of the mast arm pole by two 

continuous electric arc welds.  The mast arm flange plate shall telescope the mast 
arm with one weld located on the inside of the flange plate at the end of the mast 
arm.  Locate the remaining weld on the outside surface of the flange plate around 
the circumference of the mast arm pole.  The weld connections shall develop the 
full strength of the adjacent mast arm to resist bending action. 
 

(e) Mast arm flange plates and mast arm pole flange plates surfaces shall be plane to 
within 1/16 in. and shall be free of any buildup of galvanizing (drips, runs, etc.) 
which would prevent intimate contact between the connecting surfaces. 

 
(f) Weld access hole frames into the mast arm pole as detailed in MD 818.11.  A 

galvanized steel cover, conforming to A 709, Grade 36 shall cover the access hole 
frame.  Secure the access hole covers top to the access hole frame by a hinge 
fabricated from 0.063 in. stainless steel using a 0.120 in. diameter stainless steel 
hinge pin.  Secure the hinge to the access hole frame with 2 (1/4 in. – 20 UNC) 
hex head stainless steel bolts.  Secure the hinge access hole cover by 2 (1/4 in. – 
20 UNC) hex head stainless steel bolts and lock nuts.  Provide a slotted opening at 
the bottom of the access hole cover to allow for attachment of a furnished (1/4 in. 
– 20 UNC) hex head stainless steel bolt into the access hole frame face. 

 
(g) A 3/8 in. diameter X 1 in. stud copper servit post for two #6 AWG stranded wire 

shall be furnished into the bottom of the access hole frame. 
 
(h) Provide mast arm poles with entrance ways for cable as noted on the appropriate 

detail.  These holes shall be factory drilled and a straight tapped coupling, 
conforming to Underwriters Laboratory's UL-6 Specification, for 3 in. rigid 
conduits, shall be installed for each hole.  A nipple with a unitized hexagonal 
fitting and integral inside radius on one end shall then be installed and fully seated 
on the interior side of the coupling.  Location and installation of the coupling shall 
be as shown in the details. 
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(i) Install "J" hooks as follows, located 1 ft above the highest mast arm T dimension. 
 

(1) Weld a single "J" hook inside the pole for single mast arm poles. 
 
(2) Weld two "J" hooks inside the pole for twin mast arm poles and triple mast 

arm poles. 
 

(j) Hot dip galvanize all mast arms, mast arm poles, access hole frames and 
hardware, except materials manufactured from stainless steel or cast aluminum.  
The galvanized coating shall conform to the thickness, adherence and quality 
requirements of A 123 or A 153 for hardware.  Chase and clean threaded 
components after galvanizing.  Tap all internally threaded components the 
minimum amount required to permit assembly on the coated externally threaded 
fastener.  Provide internally threaded components with a lubricant which shall be 
clean and dry to the touch. 
 

(k) Furnish each mast arm pole with four removable ornamental anchor bolt covers 
made of cast aluminum.  Bolt holes for attaching the bolt covers to the base plate 
shall be drilled at the location obtained by following the diagonal line of the base 
plate until it intersects the bolt circle diameter, then proceeding tangentially from 
the bolt circle diameter a distance equal to the Anchor Bolt Center to Bolt Slot 
Center Distance as provided in the MD 818.14.  Attachment to the base shall be 
made using hex head stainless steel bolts (1/4 in.- 20 UNC). 

 
(l) Furnish each mast arm extension section and mast arm pole with a removable 

domed cap, fabricated from cast aluminum, circumferentially attached to the 
outside of the pole shaft or mast arm end with 3 hex head stainless steel bolts (1/4 
in.- 20 UNC).  All mast arm caps shall have inside diameter one in. larger than the 
outside diameter of mast arm end.  

 
(m)Each mast arm and mast arm pole shall have an identification plate mechanically 

attached, oriented such that the identification plate may be read from a ground 
observation position. 
 
(1) Single piece mast arms and the butt section of two and three piece  mast arms 

shall have the identification plate attached 6 in. above the flange plate. 
 
(2) Each extension section of two and three piece mast arms shall have the 

identification plate attached 6 in. from the larger diameter end. 
 
(3) Poles shall have the identification plate attached 6 in. above the bottom flange 

plate. 
 

(n) Insert recessed hub type, galvanized malleable iron plugs flush into all mast arm 
pole couplings. 
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Anchor Bolts. 
 

(a) Make each mast arm pole anchor bolt of steel in accordance with F1554, 
Grade 55 S1. 

 
(b) Anchor bolt threads shall be of cut thread design with a minimum 9 in. of threads 

at the top and bottom. 
 

(c) The template and anchor plates shall be as shown the contract documents. 
 

(d) Stamp the diameter of the anchor bolt into the top of the threaded end of each 
anchor bolt. 

 
(e) Provide each anchor bolt with two anchor bolt nuts and two flat washers. 
 

(1) Anchor bolt nuts shall conform to A 194 grade 2 or 2H or A 563 D or DH. 
 
(2) Tap all nuts oversize the minimum amount required to permit assembly on the 

coated externally threaded fastener. 
 
(3) Washers shall conform to F436. 

 
(f) Hot dip or mechanically galvanize all nuts, washers and the top 12 in. of all 

anchor bolts.  The galvanized coating shall conform to the thickness, adherence 
and quality requirements of A 123 or A 153 for hardware. 

 
All high strength bolts (of a given length), nuts (of a given size) and washers (of a 
given diameter) shall be from the same manufacturing lot per each requisition of 
materials.  The use of foreign made fasteners is prohibited! 
 

Alternate Design.  Alternate mast arm and mast arm pole designs will be considered 
provided the following qualifications are observed: 

 
(a) Alternate mast arm designs may use sectional construction provided each section 

has a minimum length of 30 ft except for the outer most section. 
 

(b) Overlap between sections shall be a minimum 18 in. 
 

(c) Bolt circle diameters shall be as specified in the Contract Document. 
 

(d) Alternate post designs may be straight (not tapered) sections and shall have a base 
diameter equal to, or no greater than 1 in. more than, those values shown on the 
typicals. 
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(e) All alternate design must be structurally equivalent to the original design and as 
approved by the Engineer. 

 

830.03 CONSTRUCTION.  Refer to 818.03. 
 

830.04 MEASUREMENT AND PAYMENT.  Mast Arm(s) and Mast Arm Pole(s) will 
be measured and paid for at the contract unit price per each type of pole(s) and mast 
arm(s) size as specified in the Contract Document. 
 
Single, Twin or Triple Mast Arm Pole and Mast Arm(s).  This work shall include 
furnishing and installing traffic signal structures in the “T” dimensions, heights, and 
lengths specified, furnishing and installing concrete foundation as per 801 specifications, 
and furnish and installing a ground rod per 804 specifications in the nearest handhole.  
The payment will be full compensation for all materials, labor, equipment, tools, and 
incidentals necessary to complete the work. 
 
Install Single, Twin or Triple Mast Arm Pole and Mast Arm(s).  This work shall 
include installing County Administration furnished poles and mast arms as specified, 
furnishing and installing concrete foundation as per 801 specifications, and furnishing 
and installing a ground rod per 804 specifications in the nearest handhole. The payment 
will be full compensation for all materials, labor, equipment, tools, pick-up of materials 
and incidentals necessary to complete the work. 
 
Anchor bolts will be measured and paid for as specified in section 801. 
 
 
Tag Details. 
 
   Single Mast Arm Pole 

 
Mfg:        [ 1 ]        Contract. #:      [ 2 ]    
 
Pole Height:     [ 3 ] 
 
Arm Sizes:        [ 4 ] 
 
Anchor Bolts:   [ 5 ]  Bolt Circle:   [ 8 ] 
 
Flange Bolts:            [ 7 ] 
 

 
 
 
 

   One Piece Mast Arm 
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Mfg:           [ 1 ]       Contract #:     [ 2 ] 
 
Arm Length:            [ 6 ] 
 
Flange Bolts:            [ 7 ] 

 
 

   Two or three Piece Mast Arm - Butt Section 
 
Mfg:           [ 1 ]        Contract #:       [ 2 ] 
 
Butt For Arms:            [ 4 ] 
 
Flange Bolts:              [ 7 ] 
 
Connection Bolt:          [ 9 ] 

 
 

   Two or three Piece Mast Arm – Extension Section 
 
Mfg:           [ 1 ]       Contract #:       [ 2 ] 
 
Extension Arm:            [ 6 ] 
 
Connection Bolt:          [ 9 ] 

 
 

   Twin Mast Arm Pole 
   (Identical Size Flange Plates) 

 
Mfg:           [ 1 ]        Contract #:       [ 2 ] 
 
Pole Height:              [ 3 ] 
 
Arm Sizes:              [ 4 ] 
 
Anchor Bolts:        [ 5 ]  Bolt Circle:    [ 8 ] 
 
Flange Bolts:             [ 7 ] 
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   Twin Mast Arm Pole 
   (Different Size Flange Plates) 

 
Mfg:           [ 1 ]        Contract #:       [ 2 ] 
 
Pole Height:              [ 3 ] 
 
Left Arm Sizes:            [ 4 ] 
 
Right Arm Sizes:           [ 4 ] 
 
Anchor Bolts:        [ 5 ]  Bolt Circle:      [ 8 ] 
 
Left Arm Flange Bolts:         [ 7 ] 
 
Right Arm Flange Bolts:       [ 7 ] 

 

Pole Type              [ 10 ] 
 
 

 
 

   Triple Mast Arm Pole 
   (Different Size Flange Plates) 

 
Mfg:           [ 1 ]       Contract #:       [ 2 ] 
 
Pole Height:              [ 3 ] 
 
Left Arm Sizes:            [ 4 ] 
 
Center Arm Sizes:            [ 4 ] 
 
Right Arm Sizes:          [ 4 ] 
 
Anchor Bolts:        [ 5 ]  Bolt Circle:     [ 8 ] 
 
Left Arm Flange Bolts:        [ 7 ] 
 
Center Arm Flange Bolts:          [ 7 ] 
 
Right Arm Flange Bolts:         [ 7 ] 
 

Tag Reference. 
 
[ 1 ] Name of the manufacturer of the mast arm or mast arm pole. 
 



MAST ARMS AND MAST ARM POLES  830 
SINGLE, TWIN AND TRIPLE - AREAWIDE 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 209 

[ 2 ] Administration Contract County Purchase Order Number of the mast arm or mast 
arm pole. 
 
[ 3 ] 27 ft height. 
 
[ 4 ] Mast Arm Size and Orientation1. 
 
 Pole Gauge Size  Indicate 
   7 GA    38 ft 
   3 GA    50 ft 
   0 GA    60 ft or 70 ft 
 
[ 5 ] Anchor Bolts. 
 
 Pole Gauge Size  Indicate 
   7 GA    1-½ in. x 54 in. & 2 Washers 
   3 GA    1-¾ in. x 66 in. & 2 washers 
   0 GA    2 in. x 72 in. & 2 washers 
 
[ 6 ] Mast Arm Length. 
 Constructed Extension for arm length Indicate 
     50 ft       50 ft 
     60 ft       60 ft-70 ft 
     70 ft       70 ft 
 
 
 
 
 
 
 
 
 
 
 
[ 7 ] Flange Bolt Size2. 

 
     1For twin mast arm poles with identical size flange plates, indicate  L & R  preceding 
the  50 ft mast arm size; for twin mast arm poles with different size flange plates, indicate 
either  50 ft or 60 ft-70 ft mast arm sizes in the corresponding Left Arm Size or Right 
Arm Size as oriented by the line bisecting the acute angle formed by the two mast arm 
pole flange plates.  For triple mast arm poles with different size flange plates, indicate 
either  50 ft, 60 ft-70 ft or  38 ft mast arm sizes in the corresponding Left Arm Size, 
Center Arm Size or Right Arm Size as oriented by the centerline of the mast arm pole 
center flange plate. 
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 Pole Gauge Size  Indicate 
 7 GA     1-¼ in. x 4 in. & washer 
 3 GA     1-½ in. x 5 in. & washer 
 0 GA     1-¼ in. x 6-½ in. & 2 flat washers & lock washer 
 
 [ 8 ] Bolt Circle. 
 
 Pole Gauge Size  Indicate 
  7 GA     16 in. Dia. 
  3 GA     18 in. Dia. 
  0 GA     22 in. Dia. 
 
[ 9 ] Connection Bolt Size. 
 
 Two or three Piece Arm Size  Indicate3 
  50 ft       5/8 in. x Var. 
  60 ft       5/8 in. x Var. 
  70 ft       5/8 in. x Var. 
 
[ 10 ] Standard or Alternate Twin. 

 
 
 
 
 
 
 
 
 
 

 
     2For twin mast arm poles with identical size flange plates, indicate L & R  preceding 
the 1-½ in. x 5 in. & washer Flange Bolt Size; for twin mast arm poles with different size 
flange plates, indicate either 1-½ in. x 5 in. & washer or 1-¼ in. x 6-½ in. & 2 flat 
washers & lock washer flange bolt sizes in the corresponding Left Flange Bolt Size or 
Right Flange Bolt Size as oriented by the line bisecting the acute angle formed by the two 
mast arm pole flange plates.  For triple mast arm poles with different size flange plates, 
indicate either 1-½ in. x 5 in. & washer, 1-¼ in. x 6-½ in. & 2 flat washers & lock washer 
or 1-¼ in. x 4 in. & washer flange bolt sizes in the corresponding Left Flange Bolt Size, 
Center Flange Bolt Size or Right Flange Bolt size as oriented by the centerline of the 
mast arm pole center flange plate. 

 3Length to be determined by the successful bidder. 
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SECTION 831 — PAINTING WEATHERED GALVANIZED 
STRUCTURES 

 

831.01 DESCRIPTION.  Paint weathered galvanized steel structures including exposed 
anchor bolts, flange bolts, nuts, and washers as specified in the Contract Documents or as 
directed by the Engineer.  Provide colors as specified in the Contract Documents. 
 

831.02 MATERIALS.  Materials shall conform to the requirements described below.  
All coatings in the system shall come from the same manufacturer.  The Manufacturer 
shall be on the “Approved List of Manufacturers” maintained by the Office of Materials 
and Technology, Metals, Coatings and Structural Materials Team. 
 

Organic Zinc Rich Primer   Section 912.02.03. 
Polyamide Epoxy    Section 912.03.02.  
Aliphatic Polyurethane    Section 912.04.02. 

 
Colors shall conform to the following federal standards or as specified in the Contract 
Documents. 
 

Brown    Federal Standard Number 595a-20040 
Black    Federal Standard Number 595a-27038 
Green    Federal Standard Number 595a-24108 

 

831.03 CONSTRUCTION. 
 
Surface Preparation.  Inspect each structure prior to the application of any coating to 
ascertain the condition and thickness of the weathered zinc coating.  This inspection shall 
determine the required surface preparation.  Any or all of the following may exist on any 
given structure.  The following are the possible surface conditions and their required 
surface preparation: 
 

(a) When a structure exhibits only bright galvanizing, thickness readings are required 
to insure that 2.5 mils minimum galvanizing remains.  Surface preparation shall 
be SSPC SP-1 (Solvent Cleaning), followed by either SSPC SP-2 (Hand Tool 
Cleaning) or SSPC SP-7 (Brush Off Blast Cleaning).  A minimum of 1 mil. 
surface profile shall be obtained. 

 
(b) When a structure exhibits a dull gray finish, take thickness readings in the dull 

gray areas to insure a minimum of 2.5 mils galvanizing remains.  Surface 
preparation shall be SSPC SP-1 (Solvent Cleaning), followed by Power Washing 
using a pressure washer with the pressure not to exceed 1450 psi at the nozzle. 
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(c) When a structure exhibits areas of white powder coating, surface preparation shall 

be SSPC SP-1 (Solvent Cleaning) followed by SSPC SP-2 (Hand Tool Cleaning).  
After the white powder has been removed, take thickness readings to insure a 
minimum 2.5 mils galvanizing remains.  A minimum of 1 mil surface profile must 
be obtained. 

 
(d) When a structure exhibits areas of red rust, take thickness readings to see if any 

galvanizing remains.  Surface preparation shall be SSPC SP-1 (Solvent Cleaning), 
followed by SSPC SP-11 (Power Tool Cleaning to Near White).  A minimum 
surface profile of 1 mil shall be obtained. 

 
Painting.  Paint the structures using the following materials. 
 

(a) Spot prime areas where there is less than 2.5 mils of galvanizing using Organic 
Zinc Primer at the manufacturers recommended thickness. 
 

(b) Apply a full coat of Polyamide Epoxy to the entire structure at the manufacturer’s 
recommended thickness.  There may be a recoat window for this material. 
 

(c) Apply a finish coat of Aliphatic Polyurethane to the entire structure at the 
manufacturers recommended thickness. 
 

The finished painted surface must be holiday free when tested with a low voltage holiday 
detector (minimum 30 volts) similar to a K–D Bird Dog, using regular tap water.  If 
holidays are detected, the coatings could be repaired with additional coatings or they may 
be stripped and repainted at the coaters’ expense. 
 
Apply all coatings in accordance with manufacturers recommendations. 
 
Paint all structures within 24 hours after surface preparation.  If this time is exceeded, re-
inspection will be necessary to insure no contamination of the cleaned surface has 
occurred prior to painting.  Additional surface preparation may then be necessary. 
 

831.04 MEASUREMENT AND PAYMENT.  Painting of Weathered Galvanized 
Structures will be measured and paid for at the Contract unit price per structure.  The 
payment will be full compensation for all material, labor, equipment, tools and 
incidentals necessary to complete the work. 
 
 

SECTION 832 — REPAINTING PREVIOUSLY PAINTED 
GALVANIZED STRUCTURES 
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832.01 DESCRIPTION.  Re-paint previously painted galvanized steel structures 
including exposed anchor bolts, flange bolts, nuts, and washers as specified in the 
Contract Documents or as directed by the Engineer.  Colors shall be as specified in the 
contract documents. 
 

832.02 MATERIALS.  Provide materials that conform to the requirements described 
below.  All coatings in the system shall come from the same manufacturer.  The 
Manufacturer shall be on the “Approved List of Manufacturers” maintained by the Office 
of Materials and Technology, Metals, Coatings and Structural Materials Team. 
 
 Organic Zinc Rich Primer    912.02.03. 
 Polyamide Epoxy     912.03.02.  
 Aliphatic Polyurethane    912.04.02. 

 
Colors shall conform to the following Federal Standards, or as specified in the Contract 
Documents.  

 
Brown    Federal Standard Number 595a-20040 
Black    Federal Standard Number 595a-27038 
Green       Federal Standard Number 595a-24108 

 

832.03 CONSTRUCTION. 
 
Surface Preparation.  Clean all existing painted structures to insure that all paint is 
removed to either galvanized surface or bare metal.  All cleaned surfaces shall be 
approved by the Office of Materials and Technology.  Prior to the application of any 
coating, inspect each structure to ascertain the condition and thickness of the weathered 
zinc coating.  This inspection shall determine the required surface preparation.  Any or all 
of the following may exist on any given structure.  The following are the possible surface 
conditions and their required surface preparation. 
 

(a) When a structure exhibits only bright galvanizing, thickness readings are required 
to insure that 2.5 mils minimum galvanizing remains.  Surface preparation shall 
be SSPC SP-1 (Solvent Cleaning), followed by either SSPC SP-2 (Hand Tool 
Cleaning) or SSPC SP-7 (Brush Off Blast Cleaning). A minimum of 1 mil surface 
profile shall be obtained. 

 
(b) When a structure exhibits a dull gray finish, take thickness readings in the dull 

gray areas to insure a minimum of 2.5 mils galvanizing remains. Surface 
preparation shall be SSPC SP-1 (Solvent Cleaning), followed by Power Washing 
using a pressure washer with the pressure not to exceed 1450 psi at the nozzle. 

 
(c) When a structure exhibits areas of white powder coating, surface preparation shall 

be SSPC SP-1 (Solvent Cleaning) followed by SSPC SP-2 (Hand Tool Cleaning). 
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After the white powder has been removed, take thickness readings to insure a 
minimum 2.5 mils galvanizing remains. A minimum 1 mil surface profile must be 
obtained. 

 
(d) When a structure exhibits areas of red rust, take thickness readings to see if any 

galvanizing remains. Surface preparation shall be SSPC SP-1 (Solvent Cleaning), 
followed by SSPC SP-11 (Power Tool Cleaning to Near White).  A minimum 
surface profile of 1 mil shall be obtained. 

 
 
Painting.  Paint the structures using the following materials. 
 

(a) Spot prime areas where there is less than 2.5 mils of galvanizing using Organic 
Zinc Primer at the manufacturers recommended thickness. 

 
(b) Apply a full coat of Polyamide Epoxy to the entire structure at the manufacturers 

recommended thickness.  There may be a recoat window for this material. 
 

(c) Apply a finish coat of Aliphatic Polyurethane to the entire structure at the 
manufacturers recommended thickness. 

 
The finished painted surface shall be holiday free when tested with a low voltage holiday 
detector (minimum 30 volts) similar to a K – D Bird Dog, using regular tap water.  If 
holidays are detected, the coatings could be repaired with additional coatings or they may 
be stripped and repainted at the coaters’ expense. 
 
Apply all coatings in accordance with manufacturers recommendations. 
 
Paint all structures within twenty-four (24) hours after surface preparation.  If this time is 
exceeded, re-inspection will be necessary to ensure no contamination of the cleaned 
surface has occurred prior to painting.  Additional surface preparation may then be 
necessary. 
 
 

832.04 MEASUREMENT AND PAYMENT.  Re-Painting Previously Painted 
Galvanized Structures will be measured and paid for at the Contract unit price per 
structure.  The payment will be full compensation for all material, labor, equipment, tools 
and incidentals necessary to complete the work. 
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SECTION 833 — WOOD POLES - CLASS II 
 

833.01 DESCRIPTION.  Furnish and install Class II wood poles as specified in the 
contract documents or as directed by the Engineer. 
 

833.02 MATERIALS. 
 
General. 
 

Wood Poles       ANSI 05.1 Latest Revisions 
Poles Conditioning    AWPA (American Wood-Preservers  

          Association) Cl-79, latest Revision  
Pole Preservatives     AWPA P8 or AWPA P9. Latest 
           Revisions 
Pole Branding      AWPA M6, latest revision 
Steel Span Wire      950.09 
Steel Guy Rod (Single Thimble Eye)  Diameter min. 1/2 in. - 5/8 in. 
      3 Bolt Clamp 

 
Provide wood poles that are Southern Pine, Treatment Group C (steam conditioned) or 
treatment Group D (kiln-drying). 
 
Provide flat roofed poles. 
 
Perform surfacing and trimming prior to treatment. 
 
Season the poles by air-seasoning, kiln-drying, steaming, heating in the preservative, or a 
combination of methods.  Boulton drying is not permitted. 
 
Shaving of all poles shall be full-length machine-shaved.  The depth of cut shall not be 
more than necessary to remove inner bark. 
 
There shall be no abrupt changes in the contour of the pole surface between the 
groundline and above the ground sections. 
 
The lower 2 ft of poles may be trimmed to remove wood fibers causing butt flare, 
provided sufficient sapwood remains to obtain the minimum penetration requirements. 
 
The following defects are prohibited: 
 

(a) Cross Breaks (cracks). 
 

(b) Decay, except as permitted under "decayed knots". 
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(c) Dead streaks. 

 
(d) Holes, open or plugged, except holes for test purposes, which shall be plugged. 

 
(e) Hollow butts or tops, except as permitted under hollow pith centers and defective 

butts. 
 

(f) Marine borer damage. 
 

(g) Nails, spikes, and other metal not specifically authorized by this specification.  
All other foreign material is prohibited. 

 
(h) Ring knots, a ring of knots consisting of four or more knots in a 3 in. section of 

the pole 
 

(i) Bark knots, a knot that is undergrown and partially encased with outer bark, in 
excess of 3 in. diameter. 

 
(j) Knot cluster, two or more knots grouped together as a unit with the fibers of the 

wood deflected around the entire unit 
 
(k) Decayed Knots -Type II "decayed Knots" where depth of decay exceeds 1/2 in. 

 
(l) Short Crook - A localized deviation from straightness which, within any section 5 

ft or less in length, is more than 1/4 the mean diameter of the crooked section. 
 

(m) Pole Sweep. A straight line joining the surface of the pole at the top and ground 
line, shall not be separated from the surface of the pole by more than 1 in. for 
each ten ft of pole length. 

 
(n) Indentations, attributed to loading or handling slings, that are 1/4 in. or more deep 

over 20 percent or more of the pole circumference, or indentations which result 
from careless handling more than 1/2 in. deep at any point. 

 
(o) Spiral grain (twist grain) exceeds one complete twist in any 20 ft. 

 
Pole Preservative Treatment.  Poles may be heated in oil-type preservatives at 
atmospheric pressure to facilitate penetration of preservative. 
 
Poles to be impregnated with the preservative by application of the standard empty cell 
(Rueping) process shall be performed in accordance with the standard "Poles - 
Preservative Treatment by Pressure Processes" (AWPA C4, latest revision). 
 
No material other than poles shall be treated with poles. 
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The minimum net retention of Pentachlorophenol, as determined from 20 boring samples 
taken from any charge, shall not be less than the following. 
 

Minimum Retention: (lbs. Penta/cu. ft.) 
Zone Assayed  0.5 - 2.0 in. 
Retention  0.45 

 
Retention of Pentachlorophenol shall be determined by AWPA A5, latest revision. 
 

833.03 CONSTRUCTION.  The following marking and code letter information shall be 
legibly and permanently burn branded with characters not less than 5/8 in. high.  The 
markings shall be placed squarely on the face of the pole at 10 ft above the pole butt end 
and in the butt end of each pole in the following order: 
 

(1) Suppliers Brand. 
 

(2) Plant Designation. 
 

(3) Month and Year of Treatment. 
 

(4) Code Letters; "SP" denoting Southern Pine and the preservative code, such as 
"P" for Pentachlorophenol in Petroleum (AWPA M-6). 

 
(5) Retention and Assay, such as "45-A". 

 
(6) Class and Length. 

 

833.04 MEASUREMENT AND PAYMENT.  Class II Wood Poles shall be measured 
and paid for at the contract unit price per each.  The payment will be full compensation 
for the poles, anchors and guy rods all guy cables and connectors, labor, tools, materials, 
and incidentals necessary to complete this work. 
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CATEGORY 900 

SECTION 900 — MATERIALS 

900.01 GENERAL 
This section shall be in accordance with the latest edition of the SHA Standard Specifications for 
Construction and Materials except as noted. 
 
Delete the last two sentences of the first paragraph. 
 
Delete the second and third paragraphs in their entirety. 
 
Add the following: 
 
The Engineer will inspect all materials before, during and after installation to ensure compliance 
with the Contract Documents. When specific tests of materials are called for in the referenced 
standards and specifications, the Engineer has the option of requiring that any or all of these tests 
be performed for the specified materials. 

900.02 MANUFACTURERS. Certain materials specified herein are based on manufacturers 
that the County has approved for use. These approved manufacturers are listed in the County’s 
Approved Product List document that is issued separately from these specifications. Use of 
materials specified in this Category are subject to compliance with the Approved Products List. 
 

900.03 RECYCLED MATERIAL 
Use of all recycled or re-handled material in the county requires submission of testing, 
certifications and approval of the county to ensure compliance with all State and local 
regulations.   

 

SECTION 901 — AGGREGATES 

901.01 AGGREGATES TABLES. This Section includes the material details, quality 
requirements, and test methods applicable to aggregates. Grading requirements are outlined in 
Tables 901 A and 901 C; physical properties in 901 B and 901 D. Force drying may be used in 
the preparation of samples for grading tests conducted in the field. 
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TABLE 901 A 
AGGREGATE GRADING REQUIREMENTS 

TEST METHOD T 27 

MATERIAL 

SIEVE SIZE 
2-1/2” 2” 1-1/2”   1”   3/4”  1/2”  

3/8” No. 4  No. 8  No. 10  No. 16  No. 30  No. 40 No. 50  No. 100   No. 200  

63 mm 50 mm 
37.5 
mm 25 mm 19 mm 

12.5 
mm 

9.5 mm 4.75 
mm 

2.36 
mm 

2.0 mm 1.18 
mm 

600 µm 425 µm 300 µm 150 µm 75 µm 

CRUSHER RUN AGGREGATE             

                    

CR -6 (f)(g) — 100 90–100 — 60–90 — — 30–60 — — — —  — — 0–15 
BANK RUN GRAVEL — 
SUBBASE 100 — — 90–100 — 60–100 — — — 35–90 — — 20–55 — — 5–25 

GRADED AGGREGATE — BASE             

                    

DESIGN RANGE (a) — 100 95–100 — 70–92 — 50–70 35–55 — — — 12–25 — — — 0–8 

TOLERANCE (b) — −2 ±5 — ±8 — ±8 ±8 — — — ±5 — — — ±3(c) 

BANK RUN GRAVEL — BASE 100 — — 85–100 — 60–100 — — — 35–75 — — 20–50 — — 3–20 

COARSE  
AGGREGATE 
- PORTLAND 
CEMENT 
CONCRETE 

57 and 
UNDERDRAIN 
(h) 

            
                    

— — 100 95–100 — 25–60 — 0–10 0–5 — — — — — — — 

67 — — — 100 90–100 — 20–55 0–10 0–5 — — — — — — — 

7 — — — — 100 90–100 40–70 0–15 0–5 — — — — — — — 

FINE AGGREGATE — 
PORTLAND CEMENT  
CONCRETE, UNDERDRAIN, and 
PNEUMATIC MORTAR (d) 

                      

                      
— — — — — — 100 95–100 — — 45–85 — — 5–30 0–10 — 

COARSE AGGREGATE — 
LIGHTWEIGHT PORTLAND  
CEMENT CONCRETE 

                      

                      
— — — 100 90–100 — 10–50 0–15 — — — — — — — — 

FINE AGGREGATE —  
LIGHTWEIGHT PORTLAND 
 CEMENT CONCRETE (d) 

                      

                      
— — — — — — 100 85–100 — — 40–80 — — 10–35 5–25 — 

FINE AGGREGATE/SAND                       
MORTAR and EPOXIES (d) — — — — — — — 100 95–100 — — — — — 0–25 0–10 

MINERAL FILLER — — — — — — — — — — — 100 — 95–100 — 70–100 
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(a) To establish target values for design. 
(b) Production tolerance. 
(c) ±2 for field grading (omitting T 11). 
(d) Fine aggregate includes natural or manufactured sand. 
(e) Crushed glass shall not contain more than one percent contaminants by weight. 
(f) Not to be used in the structural part of any Administration project. 
(g) Recycled asphalt pavement may be used as a component not to exceed 15 percent and is not subject to aggregate physical property requirements in TABLE 901 B. 
(h) Recycled concrete is prohibited in drainage applications. 
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TABLE 901 B 
 

AGGREGATE PHYSICAL PROPERTY REQUIREMENTS 
 

   
(a)  Other approved inert materials of similar characteristics may be used provided they meet these provisions.   For crushed reclaimed concrete, the 

soundness loss shall not exceed 18 percent after magnesium sulfate testing as specified in T 104. 
(b)  Test coarse and fine aggregate for PCC for alkali silica reactivity (ASR) per MSMT 212. 
(c)  1.5 if material passing No. 200 sieve is dust of fracture, free of clay or shale. 
(d)  In areas exposed to traffic, manufactured sand shall have a minimum ultimate Dynamic Friction Value (DFV) of 40, based on the parent rock. 
(e)  5.0 for concrete not subject to surface abrasion. 
(f)  Fine aggregate meeting M 6 may be used if the lightweight concrete does not exceed the maximum unit weight specified in the Contract 

Documents. 
(g)  Fly ash shall not exceed 12 percent loss on ignition. 
(h)  For use as a granular road base material.  Not intended for use in locations where surfacing will not be placed over the base. 

 

 
 
 
 
 
 
 

MATERIAL 
 
 

TEST METHOD 
 

S 
P 
E 
C 
I 
F 
I 
C 
A 
T 
I 
O 
N 

T 90 T 11 T 96 T 104 

PI 
 
 
 
 
 
 
 

max 

 
 

MATERIAL 
FINER 

THAN No. 200 
SIEVE 

 
 
 
 
 

% max 

 
 

LOS 
ANGELES 

ABRASION 
 
 
 
 
 
 

% max 

 
 

SODIUM 
SULFATE 

SOUNDNESS 
 
 
 
 
 
 

% max 
CRUSHER RUN AGGREGATE 
CR-6 D 1241(a) 6 — 50 — 

BANK RUN GRAVEL — 
SUBBASE 

D 1241 6 — 50 — 

GRADED AGGREGATE — BASE D 1241 6 — 50 — 
BANK RUN GRAVEL — BASE D 1241 6 — 50 — 
COARSE AGGREGATE — PCC (b) M 80 

CLASS A 
 

— 
 

1.0(c) 
 

50 

 

12 

FINE AGGREGATE — PCC (b)(d) M 6 
CLASS B 

 
— 

 
4.0(e) 

 

— 

 

10 

COARSE AGGREGATE —  
LIGHTWEIGHT PCC 

 
M 195 

 
— 

 
— 

 

— 

 

— 

FINE AGGREGATE — 
LIGHTWEIGHT PCC (f) 

 
M 195 

 
— 

 
— 

 

— 

 

— 

FINE AGGREGATE/SAND 
MORTAR and EPOXIES 

 
M 45 

 
— 

 
— 

 

— 

 

10 

MINERAL FILLER (g) M 17 4 — — — 

GLASS CULLET (h) M 318 — — — — 



 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 223 

TABLE 901 C 
 

ASPHALT MIXES 
 

AGGREGATE GRADING REQUIREMENTS, % PASSING FOR MIX DESIGN 

TEST METHOD T 27 

 

MATERIAL 

SIEVE SIZE 

3/4in. 1/2in. 3/8in. No. 4 No. 8 No. 16 No. 30 No. 50 No. 100 No. 200 
19.0 
mm 

12.5 
mm 

9.5 
mm 

4.75 
mm 

2.36 
mm 

1.18 
mm 

600 µm 300 µm 150 µm 75 µm 

GAP GRADED STONE MATRIX ASPHALT MIX - 
9.5mm 

100 100 75–90 30–50 20–30 — — — — 8–13 

GAP GRADED STONE MATRIX ASPHALT MIX -
12.5mm 

100 90–99 70–85 28–40 18–30 — — — — 8–11 

GAP GRADED STONE MATRIX ASPHALT MIX -
19.0mm 

100 82–88 60 max 22–30 14–20 — — — — 9–11 

OPEN GRADED FRICTION COURSE – 9.5mm (a) — 100 85–100 20–40 5–10 — — — — 2–4 

OPEN GRADED FRICTION COURSE – 12.5 mm (a) 100 85–100 55–75 15–25 5–10 — — — — 2–4 

OPEN GRADED FRICTION COURSE – 12.5mm (b) 100 80–100 35–60 10–25 5–10 — — — — 1–4 

SLURRY SEAL (SS) AND 
MICRO -SURFACING (MS) 

TYPE II — — 100 90–100 65–90 45–70 30–50 18–30 10–21 5–15 

TYPE III — — 100 70–95 45–70 28–50 19–34 12–25 7–18 5–15 

CHIP SEAL SURFACE 
TREATMENT 

7 100 90–100 40–70 0–15 0–5 — — — — — 

8 — 100 85–100 10–30 0–10 0–5 — — — — 
 

  (a)  Less than Design Level 4 (ESAL) 
  (b)  Porous European Mix (PEM) – Design Level 4 (ESAL) 
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TABLE 901 D 
 

AGGREGATE PHYSICAL PROPERTY REQUIREMENTS FOR ASPHALT MIXES 
 

 
 
 
 

MATERIAL 

 
 

S 
P 
E 
C 
I 
F 
I 
C 
A 
T 
I 
O 
N 

TEST METHOD 
T 11 T 96 T 104 D 4791 

 
MSMT 

216 
T 279 

MATERIAL 
FINER 
THAN 
No. 200 
SIEVE 

 
 
 
 

% max 

LOS 
ANGELES 

ABRASION 
(LA) 

 
 
 
 
 

% max 

SODIUM 
SULFATE 

SOUNDNESS 
 
 
 
 
 
 

% max 

FLAT 
and 

ELONGATED 
(a) 

 
 
 
 
 

% max 

DYNAMIC 
FRICTION 

VALUE  

(DFV) 
(b) (c) 

 
 
 

min 

BRITISH 
PENDULUM 

NUMBER  

(BPN) 
(c) 

 
 

 
min 

SURFACE COURSE 
4.75mm, 9.5mm, 12.5mm, and 19.0mm  

M323 — 45 12 10 25  — 

SURFACE COURSE — HIGH DFV 

4.75mm, 9.5mm, 12.5mm, and 19.0mm   M323 — 45 12 10 40 (e) — 

BASE COURSE 

19.0mm,  25.0mm and 37.5mm 
M323 — 45 12 10 — — 

GAP GRADED STONE MATRIX ASPHALT  

9.5mm, 12.5mm, and 19.0mm 
M323 — 30 12 20/5 (g)  40 (e) — 

OPEN GRADED FRICTION COURSE  

9.5 mm, 12.5 mm, 12.5 mm PEM (h) 
MSMT 409 0.5 30 12 20/5 (g)  40  (e) — 

SLURRY SEAL (SS) and MICRO-SURFACING (MS) — — — 12 — 40 (f) 30 

CHIP SEAL SURFACE TREATMENT M 80, CLASS A 1.0 (d) 45 — — — — 

  
  (a)   Testing for flat and elongated particles shall be conducted on the blended aggregates.   Dimensional ratio of calipers shall be 5:1. 

(b) The minimum Dynamic Friction Value (DFV) shall be based on a single aggregate source or a blend of aggregates used.  Determine proportions of blended aggregates using MSMT 416. 
(c) DFV and British Pendulum Number (BPN) determined on parent rock.  Reclaimed asphalt pavement (RAP) shall have a DFV of 30.0. 
(d) 1.0 for samples taken at the point of production.  Samples taken at any point after shipment shall have no more than 1.5 percent finer than 0.075 mm sieve. 
(e)   Carbonate rock shall have a minimum of 25 percent insoluble residue retained on the 0.075 mm sieve. 
(f)    No blending allowed. 
(g)   Testing conducted on particles retained on the 4.75 mm sieve. . Dimensional ratio of calipers shall be 3:1/5:1. 
(h)   Porous European Mix 
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901.01.01 Steel Slag.  Steel slag may be used for chip seal surface treatment, but not for 
any other aggregate. 

901.02 STONE FOR RIPRAP, CHANNELS, DITCHES, SLOPES, AND 
GABIONS. Use field or quarry stone of approved quality. Stone may be certified from 
a source previously approved. Ensure that maximum dimension does not exceed four 
times the minimum dimension. 
 
 
901.02.01 Stone for Riprap. Ensure that stone for riprap is uniformly graded from the 
smallest to the largest pieces as specified in the Contract Documents. The stone will be 
accepted upon visual inspection at the point of usage, as follows: 
 

CLASS 
OF 

RIPRAP 

 
SIZE 

PERCENT 
OF TOTAL 

by weight 
 

0 
Heavier than 33 lb 0 
Heavier than 10 lb 50 
Less than 1 lb 10 max 

 
I 

Heavier than    150 lb 0 
Heavier than 40 lb 50 
Less than 2 lb 10 max 

 
II 

Heavier than    700 lb 0 
Heavier than    200 lb 50 
Less than 20 lb 10 max 

 
III 

Heavier than  2000 lb 0 
Heavier than    600 lb 50 
Less than 40 lb 10 max 

Note:    Optimum gradation is 50 percent of the stone being 
above and 50 percent below the midsize. Reasonable visual 
tolerances will apply. 

 
 
901.02.02. Stone for Channels and Ditches. Meet the size requirements of Class I 
Riprap and the following: 
 

QUALITY REQUIREMENTS 

TEST AND METHOD SPECIFICATION 
LIMITS 

Apparent Specific Gravity 
T 85, min 

2.50 

Absorption T 85, % max 3.0 

Sodium Sulphate Soundness - 
5 cycles, 2-1/2 to 1-1/2 in. 
Aggregate T 104, % loss max 

 
20 

 
 

901.02.03 Stone for Slopes. M 43, size number 1 omitting T 11. The stone shall also 
meet the quality requirements specified in 901.03. 
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901.02.04 Stone for Gabions. Meet the quality requirements specified in 901.03 and 
the following except that the loss by sodium sulfate shall be greater than 12 percent: 
 

DEPTH OF 
BASKET 

in. 

SIZE OF 
INDIVIDUAL PIECES * 

in. 

6 3 – 6 

9 4 – 7 

12 4 – 7 

18 4 – 7 

36 4 –12 
  *Size of pieces will be determined visually. 
 

SECTION 902 — PORTLAND CEMENT CONCRETE AND 
RELATED PRODUCTS 

 
Replace all references to TC-1.03 with General Conditions Section GC-6.05. 
 

902.01 STORAGE.  Storage of materials shall conform to the Contract Documents and 
as directed by the Engineer. 

902.02 CERTIFICATION OF PORTLAND CEMENT AND BLENDED 
HYDRAULIC CEMENT.  The manufacturer shall furnish certification as specified in 
TC-1.03.  The certification shall also include: 
 

(a) The mill shall report its quality control procedures, and submit a new report 
whenever there is a procedural change. 

 
(b) The mill's control laboratory shall be inspected by the Cement and Concrete 

Reference Laboratory of the National Institute of Standards and Technology on 
their regularly scheduled visits.  The Engineer shall be provided with copies of the 
reports of these inspections along with an account of the action taken to correct 
cited deficiencies. 

 
(c) Records of data accumulated by the quality control procedures shall be produced 

upon request. 
 

(d) A certified document shall accompany each shipment stating that the contents 
conform to all applicable requirements.  Additionally, the document shall show 
the producer's name, mill location, carrier number, date loaded, weight contained 
in carrier, silo number, consignee, destination, Contract number, and type of 
cement.  The signature and title of the signer shall be shown on the document. 
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(e) The mill shall, upon request, supply certified chemical and physical test values 
that can be associated with any sample representing cement drawn from a 
particular silo on a given date. 

 
(f) Acceptance of cement by certification will be terminated if test results differ from 

mill results by more than the precision limits given in the test method.  The 
acceptance procedure will then revert to storage testing and approval prior to 
shipment. 

 

902.03 HYDRAULIC CEMENT. 
 
902.03.01 Portland Cement.  M 85, with the fineness and the time of setting determined 
using T 153 and T 131, respectively. 
 
902.03.02 Ground Iron Blast Furnace Slag.  M 302, Grade 100 or 120.  The Contractor 
may request to substitute a maximum of 50 percent of the weight of cement with ground 
iron blast furnace slag.  When ground iron blast furnace slag is used, the minimum 
cement factor and water/cement ratio will be determined on the basis of the combined 
weight of the portland cement and ground iron blast furnace slag.  When ground iron 
blast furnace slag is used to control alkali silica reactivity, see Table 902 B for 
percentage. 
 

902.04 BLENDED HYDRAULIC CEMENT.  M 240, Type I (PM) or a Type IP 
containing 15 to 25 percent pozzolan by weight of cement.  Maximum loss on ignition is 
3.0 percent. Do not use ground iron blast furnace slag for blending.  The requirement for 
a manufacturer’s written statement of the chemical composition is waived. 
 

902.05 MASONRY CEMENT.  C 91, except the water retention and staining tests are 
waived. 
 

902.06 CONCRETE ADMIXTURES.  Do not use concrete admixtures that contribute 
more than 200 ppm of chlorides based on the cement content when tested per MSMT 
610.  Use only prequalified admixtures. 
 
Do not use pozzolan and Type I (PM) or Type IP cement in the same mix.  Since the 
strength gains are delayed with these materials, a longer period of time may be required 
for curing and form removal. 
 
902.06.01 Air Entraining Admixtures.  M 154. 
 
902.06.02 Chemical Admixtures.  M 194, Type A, D, or nonchloride C. 
 
902.06.03 High Range Water Reducing Admixtures.  M 194, except that it shall be a 
liquid, the water content shall be a maximum of 85 percent of that of the control, and the 
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durability factor shall be a minimum of 90.  Use Type F for early strength, which shall 
produce a minimum compressive strength in 12 hours of 180 percent of that of the 
control.  Use Type G when early strength is not specified.  The manufacturer shall furnish 
certification as specified in TC-1.03.  The certification shall include curves indicating the 
fluid ounces of admixture per 100 lb of cement as related to water reduction and strength 
gain for 12 hours when used with a minimum cement factor of 700 lb. 
 
902.06.04 Pozzolans.  The use of pozzolans may be requested to control alkali silica 
reactivity or for other reasons.  When a pozzolan is used, determine the minimum cement 
factor and water/cement ratio on the basis of the combined weight cement and pozzolan.  
See Table 902 B for percentage of fly ash, and microsilica. 
 
 (a) Fly Ash.  M 295, pozzolan Class C or F, except that the maximum permissible 

moisture content shall be 1.0 percent, and when used in concrete Mix Nos. 3 and 6 
the maximum loss on ignition 3.0 percent. 

 
 (b) Microsilica.  C 1240, except that the oversize requirement is waived. 
 
902.06.05 Corrosion Inhibitors.  Corrosion inhibitors shall be calcium nitrite based and 
contain a minimum of 30 percent active ingredients by mass.  The gallonage of corrosion 
inhibitor used in the concrete mixture shall be included as water when determining the 
water/cementitious materials ratio. 
 

902.07 PORTLAND CEMENT CONCRETE CURING MATERIALS.  Use burlap 
cloth, sheet materials, liquid membrane forming compounds, or cotton mats. 
 
902.07.01 Burlap.  M 182, Class 1, 2, or 3. 
 
902.07.02 Sheet Materials.  M 171 with the following exceptions: 
 
 (a) White Opaque Burlap Polyethylene Sheeting.  Tensile strength and elongation 

requirements are waived. Use sheeting having a finished product weight of not less 
than 10 oz/yd2. 

 
 (b) White Opaque Polyethylene Backed Nonwoven Fabric.  902.07.02(a), with the 

thickness requirement waived.  Use material having a finished product weight of 
not less than 5 oz/yd2. 

 
 (c) White Opaque Polyethylene Film.  Tensile strength and elongation requirements 

are waived. 
 
902.07.03 Liquid Membrane.  C309. Field control testing of the white pigmented curing 
compounds is on the basis of weight per gallon.  The samples shall not deviate more than 
± 0.3 lb/gal from the original source sample. 
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902.07.04 Cotton Mats.  Cotton mats consist of a filling material of cotton bats or bats 
covered with unsized cloth and tufted or stitched to maintain the shape and stability of the 
unit under job conditions of handling. 
 
Use coverings of either cotton cloth, burlap or jute having the following properties: 
 
 (a) Cotton cloth covering shall weigh not less than 6.0 oz/yd2 and have an average of 

not less than 32 threads/in. of warp and not less than 28 threads/in. of filling.  Use 
raw cotton, cotton comber waste, cotton card strip waste, or combinations thereof as 
the raw material used in the manufacture of the cotton cloth. 

 
 (b) Burlap or jute covering for cotton mats shall weigh not less than 6.4 oz/yd2 and 

shall have not less than of 8 threads/in. of warp and not less than 8 threads/in. of 
filling.  Use the grade known commercially as "firsts" and they shall be free from 
avoidable imperfections in manufacture and from defects or blemishes affecting the 
serviceability. 

 
Use a cotton bat, or bats made of raw cotton, cotton waste, cotton linters, or combinations 
thereof, as the filling material for the mats. Mats shall weigh not less than 12 oz/yd2. 
 

902.08 FORM RELEASE COMPOUNDS.  Use form release compounds that 
effectively prevent the bond of the concrete to the forms.  Form release compounds shall 
not cause discoloration of the concrete or adversely affect the quality or rate of hardening 
at the interface of the forms. 
 
The flash point of the form release compound shall not be less than 100 F when tested per 
T 73. 
 

902.09 PARAFFIN WAX.  Use clear paraffin wax for use as a bond breaker for 
concrete.  The flash point shall not be less than 380 F when tested under D 92. 
 

902.10 PORTLAND CEMENT CONCRETE.  Section 915 and as specified herein. 
 
902.10.01 Proportioning.  Prior to the start of construction, submit to the AME the 
source and proportions of materials to be used for each concrete mix.  The mixture shall 
meet 902.10.03. 
 
The concrete, with the exception of water and chemical admixtures, shall be proportioned 
by weight.  Water and chemical admixtures may be proportioned by volume or weight.  
The mix shall be uniform and workable. 
 
902.10.02 Materials. 
 

Coarse Aggregate  901.01 
Fine Aggregate 901.01 
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Cement 902.03 and 902.04 
Concrete Admixtures 902.06 
Synthetic Fibers 902.15 
Water 921.01 

 
902.10.03 Portland Cement Concrete Mixtures. 
 
The concrete mixes shall conform to the following: 

 
TABLE 902 A 

 
PORTLAND CEMENT CONCRETE MIXTURES 

 
MIX NO. 

28 DAY 
SPECIFIED 

COMPRESSIVE 
STRENGTH 

 
psi 

 
STANDARD 
DEVIATION 

 
 

psi 

 
CRITICAL 

VALUE 
 
 

psi 

 
MIN 

CEMENT 
FACTOR 

 
lb/yd3 

 
COARSE 

AGGREGATE 
SIZE 

 
M 43 / M 195 

MAX 
WATER/ 
CEMENT 

RATIO 
 

by wt 

 
SLUMP 
RANGE 

 
 

in. 

 
TOTAL 

AIR 
CONTENT 

 
% 

 
CONCRETE 

TEMPERATURE 
 
 

F 

1 2500 375 2430 455 57, 67 0.55 2 — 5 5 — 8 70 ± 20 

2 3000 450 3010 530 57, 67 0.50 2 — 5 5 — 8 70 ± 20 

3 3500 525 3600 580 57, 67 0.50 2 — 5 5 — 8 70 ± 20 

4 3500 525 3600 615 57, 67 0.55 4 — 8 N/A 70 ± 20 

5 3500 525 3600 580 7 0.50 2 — 5 5 — 8 70 ± 20 

6 4500 675 4770 615 57, 67 0.45 2 — 5  5 — 8   65 ± 15  

7 4200 630 4420 580 57 0.50 1½ — 3 5 — 8 70 ± 20 

8 4000 600 4180 750 7 0.42 2 — 5 5 — 8 65 ± 15 

9      3000 (a) N/A N/A 800 57, 67 0.45 4 — 8 5 — 8 70 ± 20 

10 4500 675 4770 700 ¾” – No. 4 0.45 2 — 5  6 — 9 65 ± 15 

11 4200 630 4420 — 57, 67 0.45 2 — 5 5 — 8 65 ± 15 

12 4200 630 4420 — ¾” – No. 4 0.45 2 — 5  6 — 9 65 ± 15 

 
Note 1: When concrete is exposed to water exceeding 15,000 ppm sodium chloride content, Type II cement shall be used.  In lieu 

ofType II cement, a Type I cement may be used in combined form with an amount of up to 50 percent replacement with 
ground iron blast furnace slag, or an amount of up to 25 percent replacement with Class F fly ash.  The Contractor shall 
submit to the Engineer the proposed mix proportions and satisfactory test results per C 1012 showing a sulfate resistance 
expansion not exceeding 0.10 percent at 180 days 

Note 2: The temperature of Mix No. 6 when used for other than superstructure work as defined in TC-1.03 shall be 70 ± 20 F. 
Note 3: Type A or D admixture shall be added to bridge, box culvert, and retaining wall concrete. 
Note 4: Nonchloride Type C admixtures may be used when approved by the Engineer. 
Note 5: Other Slump Requirements: 

  When a high range water reducing admixture Type F or Type G is specified, the slump shall be 4 to 8 in. 
  When synthetic fibers are specified, the slump shall be 5 in. maximum. 
  When concrete is to be placed by the slip form method, the slump shall be 2-1/2 in. maximum. 
  When the absorption of the coarse aggregate is greater than 10 percent, the slump shall be 3 in. maximum. 

Note 6: Mix 9 shall contain a Type F high range water reducing admixture. 
Note 7: Mix 10 and 12 shall be proportioned as specified in 211.2 of the ACI’s Recommended Practices for Selection 

Proportions for. Structural Lightweight Concrete.  The maximum average Density of Cured Concrete shall be 118 lb/ft3. 
Control testing for Density of Cured Concrete shall be two companion cylinders for each 100 yd3, or fraction thereof, as 
specified in M 195.  

Note 8: Mix 11 and 12 shall also conform to all requirements as specified in Table 902 C.  
(a)  Acceptance will be based on a minimum compressive strength of 3000 psi in 24 hours. Design approval will be given   

based on trial batch obtaining a minimum compressive strength of 2500 psi in 12 hours. Testing shall conform to 
902.10.08 except that cylinders shall remain in the molds until tests are conducted. 
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Coarse and fine aggregate having an expansion up to 0.10 percent when tested for alkali 
silica reactivity (ASR) MSMT 212 may be used without restriction.  Aggregates having 
an expansion greater than 0.10 but less than 0.35 percent are considered reactive and may 
only be used when one of the options in table 902 B are employed. Those having an 
expansion of 0.35 percent and greater are prohibited. 

 
TABLE 902 B 

 
 
 

OPTION 

ALKALI 
CONTENT 

OF 
CEMENT 

% max 

REPLACE CEMENT 
WITH 

 
 

SPECIFICATION 
MATERIAL % BY 

WEIGHT 

1 1.50 Class F Fly Ash 15 – 25 M 295 

2 1.50 Ground Iron Blast 
Furnace Slag 

25 – 50 M 302 
Grade 100 or 120 

3 1.50 Microsilica 5 – 7 C 1240 

4 — Blended Cement (a) 100 M 240 

5 0.60 (b) Low Alkali Cement 100 M 85 

 
(a) Pozzolan content of 15 – 25 percent by weight of cement 
(b) For mix 9 used for Portland cement concrete pavement repairs; the maximum allowable 

percentage of alkalies in Portland cement shall be 0.70. 
 
When reactive aggregate is used, designate which option will be used to control the 
formation of the ASR gel.  If an option other than option 5 in Table 902 B above is 
chosen, conduct tests per MSMT 212 using the reactive aggregate and the proposed 
cementitious material.  The expansion test results shall not be greater than 0.10 percent.  
When more than one reactive aggregate is used in a concrete mix, each shall be tested 
individually and the maximum amount of pozzolan required to reduce the expansion of 
all the aggregates to 0.10 percent or less shall be used.  Submit the aggregate source, test 
results, and the percent and type of replacement cement to the Engineer.  The Engineer 
may withhold source approval pending verification testing. 
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TABLE 902 C 

 
MIX PHYSICAL PROPERTIES 

TEST PROPERTY TEST 
METHOD 

SPECIFICATION 
LIMITS 

Minimum Cementitious Materials Factor, 
lb/yd3 

— 580 

Maximum Content of Portland Cement, 
lb/yd3 

— 550 

Water/Cementitious Materials Ratio by 
Wt. 

— 0.45 

Corrosion Inhibitor,  gal/yd3  902.06.05 2.0  

Synthetic Fibers, lb/yd3 902.15 1.5 

Permeability of Field Concrete, moving 
average of three tests, coulombs max 

T 277 
Modified 

2500 

Permeability of Field Concrete, individual 
test, coulombs max 

T 277 
Modified 

3000 

Shrinkage at 28 days, microstrains C 157 400 
 

Note 1: Only Type I or II Portland cement shall be used. 
Note 2:  Mixes shall contain ground iron blast furnace slag, fly ash or microsilica. 
Note 3: The water to cement ratio shall be based upon the total water to cementitious materials ratio.   
   The gallonage of the corrosion inhibitor shall be included in the water/cementitious materials ratio. 
Note 4: The permeability test value of field concrete shall be the average of two test specimens representing production 

concrete. Test specimens shall be molded on the project site in 4 x 8 in. molds conforming to M 205.  Test specimens 
shall be handled under same conditions as compressive strength test specimens in conformance with C 31 for the first 
seven days. When seven days old, they shall be cured in a 100 F water bath for the remainder of the 28 day curing.  The 
28 day rapid chloride permeability of the specimens will be determined in conformance with T 277. Test for the 
geometry of test specimens will be waived. 

Note 5: Shrinkage tests will be performed on trial mixes only.   
Note 6:  High range water reducing admixture may be used except the water reducing requirements will be waived. 
Note 7:  A sealer conforming to 902.12 shall be used on the finished surface. 

 
902.10.04 Trial Batch.  A trial batch shall be prepared to certify that each mix meets 
902.10.05 and 902.10.06.  Approval will be given when the test results meets the 
minimum required average strength. 
 
Make arrangements with the AME at least two weeks in advance, to have an authorized 
representative present during the batching and testing.  Each trial batch shall consist of at 
least 3 yd3 of concrete.  Supply all equipment, and labor required to produce the trial 
batches and conduct the required tests at no additional cost to the Administration. 
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The AME may waive the requirement for a trial batch when past performance records 
show that the required average strength requirement has been met. 
 
902.10.05 Design Required Average Strength. 
 

 
Specified compressive 

strength, 
fc´, psi 

 

 
Required average 

compressive 
strength,  fcr´, psi 

 

fc´  ≤ 5000 

Use the larger value 
computed 

from Eq. (A-1) and (A-2) 
 

fcr´  = fc´  + 1.34s                  
(A-1) 

fcr´  = fc´  + 2.33s – 500        
(A-2) 

 

Over  5000 

Use the larger value 
computed 

from Eq. (A-1) and (A-3) 
 

fcr´  = fc´  + 1.34s                  
(A-1) 

fcr´  = 0.90 fc´  + 2.33s          
(A-3) 

 
 

 where: 
 

fc´ = the 28 day specified compressive strength. 
s   = the standard deviation as specified in 902.10.06. 

 
A test is defined as the average strength of two companion cylinders. 

 
902.10.06 Standard Deviation. 
 
 (a) When past performance records are available, a standard deviation will be 

established from documented performance records of the producer consisting of a 
minimum of 15 consecutive 28 day compressive strength tests obtained within the 
last 12 months. 

 
The standard deviation will be established as the product of the calculated standard 
deviation and multiplier. 
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NUMBER 
OF 

TESTS 

MULTIPLIER 
FOR 

STANDARD 

DEVIATION 

15 1.16 

20 1.08 

25 1.03 

30 or more 1.00 
 

Interpolate for intermediate number of tests. 

 
 (b) When past performance records are not available, the required average strength 

shall meet to the following: 
 

 
Specified compressive 

strength, 
fc´, psi 

 

 
Required average 

compressive 
strength,  fcr´, psi 

 
fc´  < 3000 fcr´  = fc´  + 1000 

3000 ≤   fc´  ≤ 5000 fcr´  = fc´  + 1200 

fc´  > 5000 fcr´  = 1.10 fc´  + 700 
 
902.10.07 Standard of Control.  The average of all sets of three consecutive strength 
tests shall equal or exceed the critical value as specified in 902.10.03 which shall be 
computed using the following formula: 
 
 Critical Value = fc' + (1.14 X S) – 500 
 
Failure to conform to this criteria shall be cause for immediate investigation and remedial 
action up to and including suspension of production.  A design standard deviation equal 
to 15 percent of the specified strength shall be used for calculation until a minimum of 15 
test results are obtained. 
 
The actual average strength and standard deviation shall be computed upon the 
availability of 28 day strength data comprising a minimum of 15 tests.  Should this 
determination indicate an excessive margin of safety, the concrete mix may be modified 
to produce lower average strength as approved by the Engineer.  If these calculations 
indicate a coefficient of variation greater than 15, the quality of the concrete and testing 
will be evaluated. 
 
902.10.08 Testing.  Sampling per T 141.  Testing as follows: 
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TEST METHOD MINIMUM TEST 
FREQUENCY RESPONSIBILITY 

Temperature (d) T 309 
1 per 50 yd3 
(or fraction 

thereof) 
The County 

Slump (a)(d) T 119 
1 per 50 yd3 
(or fraction 

thereof) 
The County 

Air Content (a)(d) T 152 
T 196 

1 per 50 yd3 
(or fraction 

thereof) 
The County 

Compression (b)(c) T 23 
1 set per 50 yd3 

(or fraction 
thereof) 

The County 

Compression (b)(c) 
Mix No. 7 Only T 23 3 sets per Day The County 

 
(a)  A second test will be made when the first slump or air content test fails.  Acceptance or 

rejection will be based on the results of the second test. 
(b) Compressive strength tests are defined as the average of two companion cylinders. 
(c)  The Contractor shall be responsible for the making of all early break cylinders and furnishing 

the molds, stripping, curing/delivery of all cylinders, including 28 day cylinders, to the testing 
laboratory or location designated by the county. The County at its discretion will make, 
number, and test the 28 day and/or early break cylinders. 

(d) When constructing plain and reinforced concrete pavements, the testing frequency for slump, 
air content, and temperature shall be 1 per 100 yd3 or fraction thereof. 

 
902.10.09 Acceptance.  Concrete will be acceptable if both of the following 
requirements are met: 
 
 (a) The average of all sets of three consecutive strength tests equal or exceed the 

specified design strength. 
 
 (b) No individual strength test (average of two companion cylinders) falls below the 

specified design strength by more than 500 psi. 
 
902.10.10 Price Adjustment.  A price adjustment will be based on the Contract unit 
price per cubic yard of concrete.  If the unit is a lump sum item, the price per cubic yard 
for the concrete will be determined by dividing the cubic yards into the Contract lump 
sum price. 
 
 (a) Test Results More Than 500 psi Below the Specified Design Strength.  Failing 

strength tests will be considered individually with a price adjustment being applied 
on the percentage basis as shown below. 

 
(Price per yd3) X (quantity of yd3 represented by the failing concrete strength) X 
(percent of failure). 

 
Example: 
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$400.00 per yd3 X 50 yd3 X [1-(3600/ 4500 psi)] = $4,000.00 
 

No payment will be allowed when the test results fall below 50 percent of the specified 
design strength for structural concrete or 40 percent for incidental concrete. 
 
The Engineer will determine when the strength of the concrete represented by the failing 
tests is sufficient to remain in place or whether it must be removed and replaced with 
Specification concrete. 
 

(b) Test Results 500 psi or Less than the Specified Design Strength.  Strength 
failures 500 psi or less than the specified design strength will be averaged with the 
next two consecutive tests.  If those two tests include a failure greater than 500 psi, 
those tests will be evaluated as in 902.10.10(a) and replaced with the next 
consecutive test.  If the resulting average falls below the specified design strength, a 
price adjustment will be applied as specified in the table below.  Any failure will 
only be included in one grouping. 

 
STRENGTH BELOW THE 
SPECIFIED (avg of 3 tests) 

DESIGN LEVEL, psi 
ADJUSTMENT 

FACTOR 

MIX NO. 1 THRU MIX NO. 7 
1 – 100 0.005 

101 – 200 0.01 

201 – 300 0.02 

301 – 400 0.04 

401 – 500 0.08 

 
Adjustment price equals (price per yd3) X (quantity of yd3 represented by the failing 
cylinders) X (the adjustment factor). 

 
 Example: 

 
$400.00 per yd3 X 50 yd3 X 0.01 = $200.00 

 

902.11 MORTAR FOR GROUT.  Mortar used for grouting anchor bolts, pipe, handrail 
posts, and miscellaneous items shall be composed in accordance with one of the 
following: 
 
 (a) One part Portland cement or blended hydraulic cement and one part mortar sand by 

dry loose volume. 
 
 (b) Prepared bag mixes consisting of Portland cement or blended hydraulic cement and 

mortar sand.  The prepared mixes shall produce a mortar meeting the strength 
requirements specified in the Contract Documents. 
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 (c) Use nonshrink grout when specified.  The grout shall have a minimum compressive 

strength of 5000 psi in seven days when tested as specified per T 106, except that 
the cube molds shall remain intact with a top firmly attached throughout the curing 
period.  The nonshrink grout shall have a minimum expansion of 0.0 percent after 
seven days when tested as specified per T 160. 

 (d) Epoxy grout shall consist of sand and epoxy mixed by volume in per the 
manufacturer's recommendations.  The grout shall be capable of developing a 
minimum compressive strength of 6500 psi in 72 hours when tested per MSMT 
501.  Sand for epoxy grout as specified in 901.01. 

 
 (e) An epoxy or polyester anchoring system may be used when approved by the 

Engineer in accordance with the manufacturer's recommendations.  Strength values 
shall be as specified in the Contract Documents. 

 

902.12 LINSEED OIL.  Shall consist of a 50-50 mixture (by volume) of boiled linseed 
oil meeting Federal Specification TT-L-190 and kerosene per D 3699. 
 

902.13 LATEX MODIFIED CONCRETE.  Portland cement concrete containing 
prequalified Laboratory approved styrene butadiene latex emulsion is defined as Latex 
Modified Concrete (LMC). 
 
Latex emulsion shall have a minimum of 90 percent of the nonvolatiles as styrene 
butadiene polymers.  The latex emulsion as specified in Table 902.13 A.  The material 
shall be stored in suitable containers and be protected from freezing and exposure to 
temperatures in excess of 85 F. 
 
LMC shall be proportioned using volumetric mixing and designed as follows: 
 
 
 

LATEX MODIFIED CONCRETE 

MATERIAL SPECIFICATION 
LIMITS 

Portland Cement, CWT/yd3, 
min 

6.6 

Latex Emulsion/Cement Ratio 0.31 – 0.34 

Water/Cement Ratio, max 0.22 

Entrained Air, % 6.0 ± 3 

Slump, in. 5 ± 1 
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The physical properties of LMC shall conform to Table 902.13 B.  The Contractor shall 
furnish the necessary 3 X 6 in. molds per M 205 to be used for the fabrication of 
compressive strength cylinders. 
 
Control and Acceptance Sampling. 
 
 (a) Submit a two qt minimum sample, of the styrene butadiene latex emulsion to the 

AME daily for each lot of material used in a day's production. 
 
 (b) A batch for LMC is defined as the capacity of the equipment being used on the 
project.  Slump and air samples will be taken and tested before the placement of a batch 
is permitted.  The slump shall be measured four to five minutes after discharge from the 
mixer.  The test material shall be deposited off the deck and not be disturbed during this 
waiting period.  One additional sample for slump and air will be taken randomly during 
the placement of each batch.  For seven day compressive strength, two tests each per 
batch are required.  A test is defined as consisting of two companion cylinders.  The 
samples for these tests will be taken at random while the placement is in progress. 
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TABLE 902.13 A 
REQUIREMENTS FOR CHEMICAL PROPERTIES OF 

LATEX EMULSION MATERIALS 
 
 
 

PROPERTY 

SPECIFICATIONS QUALITY ASSURANCE 
TESTS 

LIMITS TOLERANCE PREQUALIFICATION 
TESTS 

CONTROL 
AND 

ACCEPTANCE 
Color White — X X 

pH 9.0 – 11.0 — X X 

Weight, lb/gal 8.40 – 8.47 — X X 

Solids Content, % 46 – 53 — X X 

*Butadiene Content, 
% of polymer 

 
30 – 40 

 
— 

 
— 

 
— 

Viscosity 
@ 10 rpm-cps 

Match 
Original 

 
± 20 

 
X 

 
X 

*Surface Tension, 
dynes/cm max 

 
50 

 
— 

 
— 

 
— 

*Mean Particle Size, 
polymer – Å 

 
1400 – 2500 

 
— 

 
— 

 
— 

Coagulum, % max 0.10 — X X 

*Freeze-Thaw 
Stability, coagulum, 
% max 

 
 

0.10 

 
 

— 

 
 

X 

 
 

X 

Infrared Spectra of 
Latex Film 

Match 
Original 

 
— 

 
X 

 
X 

Infrared of Alcohol, 
Soluble Portion of 
Latex 

Match 
Original 

 
 

— 

 
 

X 

 
 

X 

Shelf Life, min 1 yr — X — 
 

Note 1: Quality assurance tests shall be conducted as specified in MSMT 612 except those denoted by an * shall be conducted 
as specified in FHWA RD – 78-35. 

Note 2: The original or prequalification sample shall be accompanied by the producer's certification on all of the tests and 
properties noted above and as specified in TC-1.03.  The certification shall contain actual test values of the product and 
the infrared spectrograph. 

Note 3: A separate certification is required for each lot of material.  The certification shall note the date of manufacture, lot size, 
and whether or not the material is identical to the formulation of the original sample. 
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TABLE 902.13 B 
 

LATEX MODIFIED CONCRETE 

PHYSICAL PROPERTIES 
 

TEST PROPERTY 

 
TEST 

VALUE
S 

QUALITY 

ASSURANCE TESTS 

PREQUALIFI
ED 

TESTS 

CONTROL 
AND 

ACCEPTANC
E 

7 Day Compressive Strength, 
psi  min 

 
3000 

 
X 

 
X 

28 Day Compressive Strength, 
psi min 

 
3500 

 
X 

 
— 

42 Day Compressive Strength, 
psi min 

 
3500 

 
X 

 
— 

7 Day Flexural Strength, 
psi min 

 
550 

 
X 

 
— 

28 Day Flexural Strength, 
psi min 

 
650 

 
X 

 
— 

42 Day Shear Bond Strength, 
psi min 

 
2000 

 
X 

 
— 

Durability Factor, 
300 cycles, % min 

 
85 

 
X 

 
— 

Chloride Permeability, 
Ppm max 

 
510 

 
X 

 
— 

Scaling Resistance, 
50 cycles, max 

 
3 

 
X 

 
— 

 
Note 1: Quality assurance tests shall be conducted as specified in MSMT 721. 
Note 2: Seven Day Compressive Strength Test will be used for Control & Acceptance of the material.  The 

minimum   specified design strength is 3000 psi at seven days.  The mix design approval and acceptance 
will be based on a coefficient of variation of 10 percent with a probability of 1 in 10 tests falling below the 
specified strength.  Only  test values 80% or greater than the specified strength will be accepted 

 

902.14 RAPID HARDENING CEMENTITIOUS MATERIALS FOR CONCRETE 
PAVEMENT REPAIRS.  Materials shall be a dry, packaged cementitious mortar 
having less than 5 percent by weight of aggregate retained on the 3/8 in. sieve and meet 
the following requirements: 
 
Classification. 
 

Class I — For use at ambient temperatures below 50 F. 
Class II — For use at ambient temperatures of 50 to 90 F. 
Class III — For use at ambient temperatures above 90 F. 
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Chemical Requirements.  C 928 except that no organic compounds such as epoxy resins 
or polyesters as the principal binder. 
 
Physical Requirements.  Meet the following when tested per MSMT 725: 
 

COMPRESSIVE STRENGTH, psi min 
CLASSIFICATION < 2 hr 2-6 

hr 
6 hr 28 days 

Type I — Slow — — 2000 4500 
Type II — Rapid — 2000 — 4500 
Type III — Very 
Rapid 

2500 — — 4500 

 
TEST RESULTS 

TEST PROPERTY LIMITS 

Bond Strength, 7 days, psi min 2000 
Length Change, increase after 28 days in 
water, based on length at 3 hr, % max 

 
+ 0.15 

Length Change, decrease after 28 days, 
% max 

- 0.15 

Freeze Thaw, loss after 25 cycles in  
10% CaCl2 solution, % max 

 
8 

Initial Setting Time, minutes min 10 
 
Marking.  All packages delivered to the project shall be marked with the following 
information: 
 
 (a) Date material was packaged. 
 
 (b) Approximate setting time. 
 
 (c) Recommended dosage of water or liquid component. 
 
 (d) Mixing instructions. 
 
 (e) Class or temperature range. 
 
Certification.  The manufacturer shall furnish certification as specified in TC-1.03 
showing the actual test results for each class and type of material submitted to the 
Laboratory. 
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902.15 SYNTHETIC FIBERS.  When synthetic fibers are specified in the Contract 
Documents, the fibers shall be 1/2 to 1-1/2 in. long and conform to C 1116, Type III. The 
manufacturer shall furnish certification as specified in TC-1.03.  The quantity of fibers 
used and their point of introduction into the mix shall conform to the fiber manufacturer's 
recommendations. 
 

902.16 CONTROLLED LOW STRENGTH MATERIAL. 
 
902.16.01 Usage.  Controlled Low Strength Material (CLSM) shall consist of the types 
described below: 
 

TYPE A – Used where future excavation of the CLSM may be necessary (e.g. utility 
trenches, pipe trenches, bridge abutments, and around box culverts). 

 
TYPE B – Used where future excavation of the CLSM is not anticipated (e.g. filling 
abandoned conduits, pipes, tunnels, mines, etc. and replacing unsuitable soils below 
roadway and structure foundations where extra strength is required). 

 
902.16.02 Materials. 
 

Coarse Aggregate 901.01* 
Fine Aggregate 901.01 
Cement 902.03 and 902.04 
Concrete Admixtures 902.06 
Fly Ash 902.06.04 
Water 921.01 

 
 *maximum size of 3/4 in. 
 
 Produce CLSM in conformance with the applicable portions of Section 915 and the 
following: 
 
902.16.03 Proportioning.  Submit the sources and proportions of materials, and test data 
for each CLSM mixture prior to construction. CLSM shall be proportioned, on the basis 
of field experience and/or laboratory trial mixtures, to produce a flowable and self-
compacting mixture meeting the requirements of 902.16.04. 
 
CLSM shall be proportioned by weight; with the exception of water and chemical 
admixtures.  Water and chemical admixtures may be proportioned by volume or weight. 
 
902.16.04 CLSM Mixtures.  Proportion CLSM with sufficient amounts of Portland 
cement, fly ash, or ground granulated blast furnace slag; individually or in combination, 
to produce a cohesive, non-segregating mixture that conforms to the physical properties 
in the following table: 
 



PIPE  905 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 243 

 
CLSM 

Mix 
28 Day Compressive Strength, (psi) 

ASTM D4832 
Flow Consistency, (in.) 

ASTM D6103 

Type A 50 - 200 8 min. 

Type B 500 min. 8 min. 

 
 

SECTION 904 — PERFORMANCE GRADED ASPHALT BINDERS 
AND HOT MIX ASPHALT 

 
Performance Graded Asphalt Binders and Hot Mix Asphalt shall be in accordance with 
SHA Section 904 unless otherwise noted herein. 
 
Delete all references to TC-1.03 and use General Conditions Section GC-6.05. 
 

SECTION 905 — PIPE 
 
All pipe for similar installation (e.g. water or sewer) on any one contract shall be of the 
same material and from the same manufacturer unless otherwise noted on the plans or 
specifications.  Each pipe length shall clearly be marked with the manufacturer’s name 
and trademark. 
 
Pipe and fitting materials specified herein shall be subject to compliance with 
requirements set forth in Category 1000.  
 
During installation, Contractor shall provide watertight night bulkheads to suit pipe 
materials in order to keep pipe clear of dirt, debris, water and animals. 
 

905.01 POLYVINYL CHLORIDE (PVC) PIPE. 
 

905.01.01 PVC Pipe And Fittings For Roadway Projects. 
 

(a) PVC pipe on bridges shall meet the requirements of AASHTO Bridge Section 
18PVC Ribbed Pipe. 

 
(b) Underdrain outlet pipe shall meet the requirements of AASHTO M278. 
 
(c) Perforated underdrains shall meet the requirements of AASHTO M278. 
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(d) PVC Profile Wall Pipe shall meet the requirements of AASHTO M304 for sizes 
4-inch to 48-inch. 

 

905.01.02 PVC Pipe And Fittings For Sanitary Sewers.  
 
PVC gravity sewer pipe shall meet or exceed the requirements of: 

 
(a) ASTM D3034 “Standard Specification for Type PSM Polyvinyl Chloride (PVC) 

Sewer Pipe and Fittings”, minimum SDR 35. 
 

(b) ASTM F794 “Standard Specification for Polyvinyl Chloride (PVC) Profile 
Gravity Sewer Pipe and Fittings Based on Controlled Inside Diameter”. [Pipe 15-
inch through 30-inch] 

 
(c) Pipe with blisters, bubbles, cuts or scrapes on inside or outside surfaces, which 

appreciably damage the wall thickness, or other imperfections which impair the 
performance or life of the pipe, will be rejected. 

 
(d) Pipe shall be made of PVC plastic having a cell classification of 12364-B as 

defined in ASTM D1784. 
 
(e) The pipe shall be made and joined with an integral bell, bell and spigot rubber 

gasket joint. Each integral bell joint shall consist of a formed bell complete with a 
single rubber gasket. Gaskets shall conform to ASTM F477 and shall meet ASTM 
D3312 . 

 
(f) Pipe shall be supplied in the sizes noted on the plans and shall be furnished in 

standard laying lengths of 13 and 20 feet. 
 

(g) Each piece of pipe shall have the material, size, pressure class designation, 
dimension ratio, manufacturer’s name and production record code conspicuously 
painted on it as near as possible to the flanged or bell end of the pipe and these 
designations shall be clearly legible. 

 
(h) All pipe sections between two manholes or two structures shall be of the same 

material, size, and of the same manufacturer.  
 

(i) PVC wye branches, laterals, pipe stoppers, and other fittings shall be 
manufactured in accordance with the same specifications, and have the same 
thickness, depth of socket, and annular space as the pipe. Wye branches shall be 
complete pipe sections. Saddles will not be permitted for new construction. 
Gaskets shall conform to ASTM F477. All PVC fittings shall be SDR 35. 

(j) Elastomeric couplings may be used, with the approval of the Department of 
Public Works, for joining sections of gravity sewer for purposes of connection or 
repair.  The couplings may be used for size to size (standard), material to material 
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(transition), or varying size (reducing) connections. Couplings shall meet the 
requirements of ASTM C 1173, ASTM D 5926, and ASTM CSA B602.   Couplings 
shall be made from flexible PVC, shall have stainless steel shear ring of no less than 
.012 inch thickness, and shall be supplied with stainless steel worm gear clamps. 
 
(j)  Elastomeric couplings may be used, with the approval of the Department of  
Public Works, for joining sections of gravity sewer for purposes of connection or 
repair.  The couplings may be used for size to size (standard), material to material 
(transition), or varying size (reducing) connections. Couplings shall meet the 
requirements of ASTM C 1173, ASTM D 5926, and ASTM CSA B602.    
Couplings shall be made from flexible PVC, shall have stainless steel shear ring of no 
less than .012 inch thickness, and shall be supplied with stainless steel worm gear 
clamps.    

 

905.01.03 PVC Pipe and Fittings for Storm Water Management  
 
PVC pipe and fittings used in Environmental Site Design features shall be in accordance 
with the requirements of AASHTO M304.  

905.01.04 PVC Pressure Pipe.  
 
All PVC pressure pipe shall be unplasticized polyvinyl chloride normal impact type in 
conformance with ASTM D1784.   
 

(a) Pressure Pipe Less Than 2-Inch. All PVC pressure pipe less than 2-inch shall be 
solvent welded. All solvent welded pipe shall be schedule 40 and meet the 
requirements of ASTM D1785. Solvent cement shall be purchased from the pipe 
manufacturer. It shall be compounded to conform with the socket fit, weather 
conditions at the time of installation and make a joint of maximum strength. 
Solvent cement shall meet the requirements of ASTM D2564. Primer shall meet 
ASTM F656. 

 
 PVC fittings shall be Schedule 80 in accordance with ASTM D2466. 
 

(b) Pressure Pipe from 2-inch to less than 4-inch. All pressure PVC pipe shall be 
gasketed pipe, conforming to the requirements of ASTM D2241 and have a 
minimum SDR of 21. Gaskets shall conform to the requirements of ASTM F477. 

 
All fittings and pipe shall be manufactured in one piece of injection molded PVC 
compound meeting ASTM D1784. Fittings shall be Class 200 and shall be 
designed to withstand a minimum of 630 psi quick burst pressure at 73 degrees F., 
tested in accordance with ASTM D1599. 
 

(c) Pressure Pipe 4-Inch and Greater 
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(1) Pipe, Fittings, and Joints 
 

All polyvinyl chloride (PVC) pipe, fabricated fittings, and couplings shall be 
manufactured and tested in accordance with AWWA C900, minimum DR18, 
for 4-inch through 12-inch diameter pipe and AWWA C905, minimum DR18 
for 14-inch through 30-inch diameter pipe. Third-party certification (listing) 
by Underwriters Laboratory (UL) shall also be required for all PVC pipe. 
PVC pipe manufactured more than one year prior to work being installed will 
not be accepted. 
 
All products shall be homogeneous throughout and free from visible cracks, 
bubbles, blisters, holes, foreign inclusions, cuts, or scrapes on inside or 
outside surfaces, or other imperfections, which may impair the performance or 
life of the pipeline. Each pipe shall be straight to within 1¼ inch per 20-foot 
length of pipe when uniformly supported along its entire length, and shall 
have a true circular cross-section to within +/- 1/64 inch. 
 
All tee fittings for use with PVC mains shall be ductile iron, in accordance 
with Section 905.10 and shall be exterior epoxy coated in accordance with 
AWWA C116, or PVC.  PVC fittings shall have push on rubber gasketed 
joints, be injection-molded meeting AWWA C907 (4-inch through 12-inch), 
Pressure Class 150 or higher; or fabricated meeting AWWA C900 (4-inch 
through 12-inch), Pressure Class 200, or fabricated meeting AWWA C905 
(14-inch through 48-inch), Pressure Class 150 or higher. Pipe joints shall be in 
accordance with the standards specified for the pipe and fittings. 
 
All metallic fittings and appurtenances used with PVC water piping meeting 
the requirements of AWWA C-900 or AWWA C-905 shall be cathodically 
protected.  Anodes shall be sized for the intended application by a NACE 
certified corrosion engineer and installed in accordance with the 
specifications.  Generally zinc anodes shall be installed on stainless steel 
fittings and appurtenances, magnesium anodes shall be installed on ferrous 
fittings and appurtenances. 
 
All 4-inch and larger PVC pipe shall be manufactured with integral bell and 
spigot joints which shall utilize elastomeric gaskets conforming to ASTM 
F477. All pipe ends shall be beveled to accept the gasketed fittings. Gaskets 
for push on joints and mechanical joints for joint connections between pipe 
and metal fittings, valves and other accessories shall be as specified in 
AWWA C111/A21.11 for push on joints and mechanical joints. All PVC 
pressure pipe shall be factory marked on the spigot end for depth of insertion 
into the bell and factory tested in accordance with AWWA C900. 
 
All records for Quality Control and Qualification Test Requirements noted in 
Section 5.1 of the AWWA Standard C900 for PVC pressure pipe shall be 
submitted with the pipe material certifications or shop drawings prior to 
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approval of the material for use on PVC water mains.  The test records shall 
be for the pipe to be installed on the specified project.  All PVC pipe shall 
contain markings to allow cross referencing of the pipe supplied to the test 
records received.   
 
PVC 5-degree sweeps and PVC high-deflection couplings may be used to 
facilitate changes in direction on 8-inch and smaller PVC water mains.  PVC 
5-degree sweeps and PVC high-deflection couplings may be used on 12-inch 
PVC water mains with the approval of the Department of Public 
Works.  Where 5-degree sweeps or high defection couplings are permitted for 
use, bell stops shall be used to prevent over insertion of the spigot into the 
bell.  PVC 5-degree sweeps shall be bell by spigot, rated for a minimum 225 
psi, DR18 meeting the requirements of AWWA C900.  PVC high deflection 
couplings shall be rated for a minimum 200 psi meeting the requirements of 
AWWA C900, shall have a minimum lay length of 9inches and shall have 
center stops. The bell stop shall be manufactured of ductile iron and 
incorporate an expansion retention spring to allow for pipe expansion and 
contraction for C905.  Pipe, gaskets, and lubricant shall be suitable for potable 
water systems and shall meet National Sanitation Foundation (NSF) 61. 
 

 (2) Restrained Joints 

(i) All joint restraint devices shall be coated to provide corrosion resistance.  
All coatings shall be impact and UV resistant. 
 

(ii) In restrained joints, PVC pipe shall not be deflected. If deflection is required 
in a restrained joint, a wide-angle sweep or fitting shall be used with 
approved restraints, or use ductile iron pipe fittings with restraints. 
 

(iii) Where a restrained joint is required between PVC pipe and a fitting (or 
valve), the fitting shall be ductile iron mechanical joint. Joint restraint 
devices shall be Factory Mutual (FM) or Underwriter Laboratories (UL) 
approved and shall met meet ASTM F1674. Joint restraint shall be 
mechanical joint restraint gland. The restraint mechanism shall consist of a 
plurality of individually activated gripping surfaces to maximize restraint 
capability. Glands shall be manufactured of ductile iron conforming to 
ASTM A536. The gland shall be such that it can replace the standard 
mechanical joint gland and be used with a standard mechanical joint bell 
conforming to ANSI/AWWA C111/A21.11 and ANSI/AWWA 
C153/A21.53. Twist off nuts, sized same as t-head bolts, shall be used to 
insure proper actuating of the restraining device. The restraining gland shall 
be pressure rated equal to that of the pipe on which it is used. The 
restraining glands shall have been tested to and meet the requirements of 
ASTM F1674. 
 

(iv) Where a restrained joint is required for PVC push-on joint, the joint restraint 
shall be split serrated restraint harness on both side. It shall be comprised of 
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two split serrated restraint rings; one on the plain end or spigot of pipe and 
the other behind the bell. The two rings shall be connected by multiple tie 
bolts with threaded ends and retaining nuts. Components shall be 
constructed of ASTM A536 ductile iron. The harness shall have a minimum 
working pressure rating equivalent to the pipe. 
 

(d) Pipeline Detection System 
 

(1) Tracer Wire 
 
Tracer wire shall be insulated 6-gage, stranded continuous copper wire with a 
45mil polyethylene insulation. The wire shall be blue, have "UL" markings 
and suitable for direct bury applications. All underground splicing shall be 
with butt splice connectors and shrink tubing or split bolt connections with a 
water proof binder and underground electrical tape.  
 

(2) Continuity Test Station 
 

Continuity test stations shall be located adjacent to each fire hydrant within 
the public easement for locating PVC water mains. The test station shall be 
housed in a standard Howard County 18-inch diameter meter vault with an 
18x12-inch metal frame and cover labeled as “Test Station”. A 1-inch 
diameter by 30-inch long copper grounding rod imbedded a minimum of 12 
inches into the ground shall be used for the attachment of the tracer wire. The 
tracer wire shall be fastened to the copper rod using two copper clamps. 
 

(e) Connection to PVC waterlines 
 

(1) Connections to PVC waterlines shall be by using fittings, such as tees, 
indicated on the Contract Documents.  

 
(2) Saddles for 2-inch and smaller house connections shall be as specified in 

paragraph 961.08.09. 
 

(3) Tapping sleeves for PVC pipe larger than 2-inches shall be as specified in 
paragraph 961.05. 

 
905.01.06 Submittals for PVC Piping 

 
The following items shall be submitted for review and approval prior to installation. 
Materials not approved will not be accepted. 
 

(a) PVC Pipe: 
 

Submit manufacturer's literature and certificates of compliance for PVC pipe 
along with the manufacturer's identification codes for nominal size, dimension 
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ratio, pressure class, production record code and date of manufacture. Submit 
manufacturer's written transcript of test results, for sustained pressure, pipe 
dimension, burst pressure, flattening resistance, and extrusion quality test. 
Frequency of performing the tests and the methods of selecting test specimens 
shall be in accordance with AWWA C900. 
 

(b) PVC Pipe Fittings:  
 

Submit manufacturer's literature and certificates of compliance for PVC pipe 
fittings along with the manufacturer's identification codes for nominal size, 
pressure class, production record code and date of manufacture. Submit 
manufacturer's written transcript of results for accelerated-regression test, burst 
pressure and heat-reversion test in accordance with AWWA C900 or C907.  
 

(c) Miscellaneous for PVC pipe: 
 

Submit manufacturer’s literature and certificates of compliance, for joint restraint 
devices, pipe couplings, tracer wire, wire connector splice kits, detection tape, and 
service saddles. 
 

(d) Installation:  
 

Submit manufacturer’s installation instructions for PVC pipe and fittings, joint 
restraint devices, pipe couplings, wire connector splice kits, service saddles, and 
manufacturer's instructions for tapping pipe. 
 

905.02 HIGH DENSITY POLYETHYLENE (HDPE) PIPE. 
 

905.02.01 HDPE Pipe for Storm Drains.  
 
HDPE pipe shall meet the requirements of AASHTO M 252 (Standard Specification for 
Corrugated Polyethylene Drainage Pipe 3-inch to 10-inch diameter) or M 294 (Standard 
Specification for Corrugated Polyethylene Pipe 12- to 60-in diameter). Maximum 
diameter for HDPE drainage pipe and fittings shall be 48-in. HDPE pipe shall have 
connections limited to bell and spigot or bell/bell couplings with gaskets. Couplings must 
be interchangeable with different manufacturer’s pipe and provide a soil tight connection. 
Installation shall conform to ASTM D2321. Corrugated HDPE pipe shall be used for 
perforated underdrain and underdrain outlet pipes. HDPE end sections shall conform to 
the same material qualities as the HDPE pipe. Maximum diameter HDPE end section 
shall be 24-inch. 
 

905.02.02 HDPE Pipe for Water Mains and Sanitary Force Mains.  
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HDPE pipe and fittings shall be supplied in accordance with AWWA C906. The pipe and 
fittings shall be from the same manufacturer. Directionally drilled pipe shall be installed 
in conformance with the requirements in Section 1016. 

 
The high density polyethylene pipe and fittings shall be made of Extra High Molecular 
Weight (EHMW) high density polyethylene with a standard thermoplastic material 
designation code of PE 3408/3608. The pipe shall conform to ASTM 3350 with a cell 
classification of 345464C. The manufacturer shall certify that all materials used to 
manufacture the pipe and fittings have been evaluated, tested and certified for 
conformance in accordance with NSF 61. All HDPE water pipe shall be manufactured 
with three equally spaced pairs of blue stripes. Pipe and fittings shall be manufactured to 
ductile iron outside diameter requirements and shall be minimum DR11 rated at 160 psig. 
 
All joints shall be subject to requirements delineated in Section 1002.  All HDPE fittings 
shall be of the type indicated on the Contract Documents or specified. They shall be of 
the same material and fully pressure rated to meet or exceed the pressure rating of the 
pipe. 
 
HDPE mechanical joint adapters for making connections to mechanical joint fittings and 
valves shall be acceptable. The adapter shall provide for a restrained joint. The adapter 
shall be suitable for connecting to any ANSI/AWWA C153 ductile iron fitting or valve 
and comply with AWWA 906.  
 
Service connections 2-inch and smaller shall be by service tapping saddles made with 
electrofusion fittings as manufactured in accordance with ASTM F1055. 
 
905.02.03 Submittals for HDPE Piping. 
 
The following items shall be submitted for review and approval prior to installation. 
Materials not approved will not be accepted. 
 

(a) HDPE Pipe 
 

Submit manufacturer's literature and certificates of compliance for HDPE pipe 
along with the manufacturer's identification codes for nominal size, dimension 
ratio, pressure class, production record code and date of manufacture. Submit 
manufacturer's written transcript of test results, for bend-back, sustained pressure, 
pipe dimension, quick burst pressure, and melt-flow index. Frequency of 
performing the tests and the methods of selecting test specimens shall be in 
accordance with AWWA C906. 
 

(b) HDPE Pipe Fittings:  
 

Submit manufacturer's literature and certificates of compliance for HDPE pipe 
fittings along with the manufacturer's identification codes for nominal size, 
pressure class, production record code and date of manufacture. Submit 



PIPE  905 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 251 

manufacturer's written transcript of results for burst pressure and melt-index tests 
in accordance with AWWA C906.  
 

(c) Miscellaneous for HDPE pipe: 
 

Submit manufacturer’s literature and certificates of compliance, for joint restraint 
devices, pipe couplings, tracer wire, wire connector splice kits, detection tape, and 
service saddles. 
 

(d) Installation  
 

Submit manufacturers' installation instructions for HDPE pipe and fittings, joint 
restraint devices, pipe couplings, wire connector splice kits, service saddles, and 
manufacturer's instructions for tapping pipe. 

 

905.03 NON-REINFORCED CONCRETE PIPE. Non-Reinforced Concrete Pipe Shall 
Only Be Used On Roadway Projects And Shall Conform To The Requirements Of 
AASHTO M86, Class 3. 
 

905.04 REINFORCED CONCRETE PIPE (RCP). 
 

905.04.01 RCP and Fittings for Storm Drains.  
 
RCP and fittings shall meet the requirements of ASTM C76 and C361. The fabrication of 
y-laterals, tees, and bends shall be to the angle shown. The interior shall permit smooth 
and even flow of liquid. Concrete end sections shall conform to AASHTO M170. 
 

905.04.02 Pre-stressed Concrete Cylinder Pipe (PCCP) for Water Mains. 
 
All concrete pressure pipe furnished shall be pre-stressed concrete cylinder pipe, 
manufactured, tested and installed in accordance with the latest revisions of AWWA 
C301, AWWA C304, AWWA Manual M9, and as specified herein.  The pipe shall be 
furnished complete with gaskets, grout bands, and lubricant as required for proper 
installation and completion of the line.  Pipe shall be designed for a combination of 
internal working pressure with a surge allowance, and earth covers as shown on the 
Contract Documents or as specified in the Special Provisions. It shall be the Contractor’s 
responsibility to verify dimensions of all pipes, valves, special castings and fittings so 
that all of the pipe work performed will fit together properly, and will conform to the 
arrangements shown on the Contract Documents. 

 
(a) Submittals 
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(1) PCCP water mains shall be designed by a certified Professional Engineer 
licensed in the State of Maryland and employed and paid for by the pipe 
manufacturer. Manufacturer’s design calculations for all pipe and material 
furnished under this section shall be submitted to the Engineer.  Calculations 
will be submitted for information only. 

 
(2) Certified design drawings and pipe lay schedules for the PCCP water mains 

shall be submitted. Drawings signed and sealed by the Manufacturer’s 
Professional Engineer shall be submitted for information only.  The design 
drawings must maintain horizontal and vertical alignments as established on 
the Contract Documents.  Curves using bevels will be considered in the layout 
submittal. Design drawings shall indicate deviations or other differences in 
alignment from the Contract Documents.  Lay schedules shall include the 
following: 

(i) Quantities and laying lengths of each piece. 

(ii) Centerline stations and offsets with respect to the Project baseline at each 
change in horizontal or vertical geometry. 

(iii)Centerline elevation with respect to horizontal between each change of 
elevation. 

(iv) Centerline elevation referenced to Project vertical datum at each change in 
horizontal geometry and grade. 

 
(3) Marking Schedule:  Marks to be used on the finished materials to identify 

pipes, fittings, specials, and accessories shown on shop drawings and laying 
schedules. 

 
(4) Affidavit of Compliance: Furnish affidavit described in AWWA C301. 
 
(5) Quality Assurance Reports: 

(i) Mill certificates and physical property test reports for cylinder and joint 
ring steel. 

(ii) Hydrostatic test reports for each cylinder/joint ring assembly. 

(iii) Mill certificates and physical property test reports for prestressing wire 
and splices.  Include certificates or reports for tension, torsion and 
splitting tests for wire. 

(iv) Mill certificates and Physical and Chemical properties (ASTM C150) for 
each shipment of cement. 

(v) Compressive strength test reports for concrete. 



PIPE  905 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 253 

(vi) Concrete slump tests (ASTM C143) and temperature tests for 1st batch 
placed each day and every 100 cubic yards for each class of concrete. 

(vii) Absorption test reports for mortar coating. 

(viii) Physical property test reports for rubber gasket material. 

(ix) Final inspection report for finished pipe. 

(x) Test Specimens:  Furnished from steel for cylinders, joint rings, and 
prestressing wire and from rubber cord for gaskets when requested by 
the Engineer. 

 
(b) Materials: 

 
All materials shall be new.   
 
(1) Portland Cement:  ASTM C150, Type II. 
 
(2) Coarse and Fine Aggregate:  ASTM C33 containing no more than trace 

amounts of limestone. 
 
(3) Natural pozzolan, fly ash, or silica fume shall not be allowed for use. 
 
(4) Where required or shown, the Contractor shall provide specials.  Specials 

shall in general consist of spool pieces, closure, less than standard lengths of 
flanged, spigot end, or bell end pipe, or combination of ends, and non-
standard fittings.  The specials shall conform in material, thickness and 
finish to the pipe in which they are installed. 

 
(5) Restrained Joints: 
 

Restrained joints shall be provided where shown on the Contract Documents 
and required by the pipe design.  Their design, application and layout shall 
be performed by Contractor in conformance with the criteria set forth in the 
Contract Documents and AWWA Manual M9. Restrained joints shall be 
capable of resisting the thrust forces developed and based on test pressures 
identified on the Contract Documents or in the Special Provisions. Welded 
type joints shall not be allowed. Contractor shall submit design calculations 
in accordance with submittals subparagraph above. 

 
Threaded fasteners which are to be surrounded by grout bands and totally 
encased in cement grout shall be zinc plated.  Threaded fasteners not so 
surrounded and encased shall be stainless steel conforming to ASTM F593 
and F594, Type 316 or 316L. 
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Joints subjected to thrust due to internal pressure or installation of pipe on 
steep slopes shall not transmit force to concrete core. Thrust shall be 
transmitted through the steel cylinder and across restrained joints.  

 
(6) Outlets shall be installed where shown on the Contract Documents.  All 

outlets shall be located in full or short lengths of pipe, not in beveled 
sections of pipe.  The outlet shall be integrally connected to the pipeline 
section during the manufacturing of the pipe section and terminate in a plain 
end or joint type consistent with the type of pipe connecting to the PCCP, as 
shown on the Contract Documents or required to complete the work.  
Outlets shall be sized as shown on the Contract Documents. 

 
(7) “Follower Ring” type closures shall be used in non-harnessed sections and 

field welded closures shall be used in restrained joint sections, unless 
otherwise authorized by the Engineer, and shall be located in straight runs. 
Closure pieces shall be fabricated by the pipe manufacturer based on exact 
field measurements.   

 
(8) Protective Coatings: 
 

(i) All exposed steel materials in contact with potable water shall be 
cleaned in accordance with SSPC-SP 6 Commercial Blast Cleaning 
and coated with two coats of manufacturer’s standard epoxy paint with 
24 mil DFT (12 mil each coat). Paint shall be suitable for contact with 
potable water and in accordance with NSF Standard 61.  

 
(ii) Internal pipe joints shall be grouted. 

 
(c) Tests, Examinations, and Inspections 
 

(1) All tests and fabrication shall be witnessed and certified by an independent, 
qualified, engineering inspection firm that is approved by the Howard 
County Department of Public Works. The firm’s representative providing 
the certification shall be under the direct supervision of an engineer 
registered in the State of Maryland and shall be on-site at all times during 
testing of materials and fabrication of all the pipe to be supplied for the 
project. The engineering inspection firm’s services shall be provided by the 
Contractor at no additional cost to the County but the firm shall report 
directly to the County. 

 
(2) Materials and items previously checked with equipment found to be out of 

calibration or adjustment shall be considered unacceptable until it can be 
determined that all applicable requirements have been met. 

 
(3) The manufacturer shall maintain records of all required tests and 

inspections.  These records shall include documents such as records of 
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materials, manufacturing, examination, repairs, and test data taken before 
and during fabrication. The Engineer reserves the right to request specific 
data be included in a report which may not otherwise be included.  
Whenever tests and examinations are performed on a pipe element or pipe, 
the appropriate identification number shall be shown on the report.  Copies 
of all reports of tests by the manufacturer, independent laboratory, or 
material suppliers shall be given to the Engineer in such forms as to be 
appropriate for permanent records. The Engineer shall have access to all 
records of tests and inspections related to pipe manufactured for use in the 
Contract. 
 

(4) Calibration of test equipment: Calibrate test equipment not later than the 
beginning of the manufacture of the pipe in this Contract and not more than 
at each 12 month interval or whenever the accuracy of the test equipment is 
suspect. 

 
(5) Certification of Materials 
 

Prior to acceptance of finished pipe, the manufacturer shall submit for the 
Engineer’s information only, Certified Material Test Reports for the 
following materials:  aggregates; cement; admixtures; wire mesh; 
reinforcing rod; prestress wire; steel sheet, plate and shapes; joint rings; 
bolts; lugs and gaskets. The Certified Material Test Reports shall show the 
actual results of all required chemical analyses, physical tests, examinations 
and heat treatments, including times and temperatures. 

 
(6) Concrete and Mortar Mix Design 

 
The manufacturer shall submit concrete and mortar mix designs for the 
permanent records of the Engineer, prior to fabrication of pipe. 
 

(7) Fabrication Testing and Examination 
 

In addition to AWWA C301, manufacturer shall perform tests and 
inspections as identified herein. 
 
Prestressing wire tests 
 
The PCCP manufacturer shall certify the Annual Qualification Testing of 
ASTM A648 prestressing wire has been successfully performed before pipe 
manufacturing may begin. 
 
Perform physical testing on one (1) out of five (5) coils for tension, torsion 
and splitting in conformance with ASTM A648. 
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No pipe shall contain more than one wire splice in addition to the splice 
joining the end of one wire reel to the next wire reel.  No pipe shall be 
wrapped with more than one size of wire. 
 
Protective Coatings: Check application rate and resulting dry film thickness 
daily. 
 
 

(8) Final Inspection 
 

After placement and curing of the concrete, the completed pipe shall be 
subject to inspection by the Manufacturer.  This examination shall include, 
but not be limited to: 
(i) Joint ring dimensions and roundness (manufacturer shall provide 

templates, if necessary). 
 
(ii) Cracks, delaminations, dents, chips, voids, unbonded areas, spalls, 

joint depth, inside diameter, or other irregularities etc. needing repair. 
 
(iii) Marking and identification provided in accordance with AWWA 

C301. 
 
(iv) Test the pipe in accordance with the Proof of Design Test specified in 

AWWA C301. Test caps or plugs shall be attached to the sample pipes 
using standard rubber gaskets. At the conclusion of the test, there shall 
be no visible cracks in the mortar coatings, no indication of seepage 
through the pipe wall, and no visible leakage at pipe joints. Should any 
of the test pieces fail, the Engineer shall be notified, in writing, of such 
failure, within 24 hours. Once notified, the Engineer may at his option 
elect to increase the frequency of testing and/or reject any previously 
manufactured pipe. 

 
(v) Final Inspection: Each finished pipe, fitting, and special shall be 

inspected and tested to the requirements identified herein and AWWA 
C301. Only those items that are in compliance shall be marked 
“Approved for Shipment”.  Pipe found to be defective shall be 
rejected. 

 
(9) After shipment to the job site and prior to installation, the pipe shall be 

inspected by the Engineer for cracks, delaminations, spalls or other defects. 
In addition, the coating will be “sounded” using a ball peen hammer having 
a head weight of not more than one pound, over its entire exterior surface at 
the spacing of approximately one foot both circumferentially and 
longitudinally to locate any hollow or dummy areas which would indicate a 
delamination or void. In the opinion of the Engineer, pipe found to be 
defective shall be rejected and shall be removed from the job site. 
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905.04.03 Reinforced Concrete Arch Pipe.  
 
Reinforced concrete arch pipe shall meet the requirements of AASHTO M206. 
 

905.04.04 Reinforced Concrete Elliptical Pipe.  
 
Reinforced concrete elliptical pipe shall meet the requirements of AASHTO M207. 
 

905.05 CORRUGATED METAL PIPE. Corrugated metal pipe shall meet the 
requirements of AASHTO M36 and shall only be used for driveway culverts. 
 

905.06 POLYETHYLENE PRE-COATED CORRUGATED STEEL PIPE. 
Polyethylene pre-coated corrugated steel pipe shall meet the requirements of AASHTO 
M245 and M246, except that the coating shall have a minimum thickness of 10 mil on 
each of the surfaces. 
 

905.07 ALUMINIZED CORRUGATED METAL PIPE. Aluminized corrugated metal 
pipe (ACMP) shall meet the requirements of AASHTO M274. The minimum allowable 
gauge under County roadways shall be 14 except under entrances where 16 is allowable 
provided that the appropriate support data is submitted. All piping shall be supported 
using the Ph/Resistivity test described in the Volume I Design Manual. The use of 12 
gauge or thicker ACMP will preclude the need for support data. Pipe shall have a 
maximum diameter of 48-inches. ACMP shall only be used on enclosed storm drain 
systems. 
 

905.08 CORRUGATED ALUMINUM ALLOY PIPE. Corrugated aluminum alloy 
pipe shall meet the requirements of AASHTO M196. This pipe shall only be allowed on a 
case by case basis as described in the Volume I Design Manual.  
 

905.09 STRUCTURAL PLATE FOR PIPE, PIPE ARCHES AND ARCHES. 
Structural plate for pipe, pipe arches and arches shall meet the requirements of AASHTO 
M167. 
 

905.10 DUCTILE IRON PIPE AND FITTINGS (WATER MAINS) 
 

(a) Ductile Iron Pipe (D.I.P.) shall be for 4-inch diameter and larger. Pipe shall be in 
accordance with all the requirements of ANSI/AWWA C151/A21.51 except that 
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the metal thickness shall be as described herein. Pipe nominal lengths may be 16 
feet through 20 feet. All pipe and fittings shall be designed and constructed to 
withstand all external pressure caused by overburden, as indicated on the profile, 
and traffic loads to which the pipe may be subjected. All D.I.P. shall have a 
minimum of 150 psi working pressure. The special thickness class shall be Class 
54 or as shown on the Contract Documents or in the Special Provisions. Pipe shall 
be bituminous coated outside with double cement lining inside. Flanged building 
piping shall be in accordance with Section 960 Pumping Station Equipment.  

 
(b) Joints on pipe shall be mechanical or push-on. Joints on fittings shall be 

mechanical joint only. All joints shall be in accordance with AWWA C111. Push-
on joints vary by manufacturer, see the County’s Approved Products List for 
acceptable configurations. 

 
(c) Mechanical joint restraints shall be incorporated in the design of the follower 

gland and shall include a restraining mechanism which, when activated, imparts a 
multiple wedging action against the pipe, increasing its resistance as the pressure 
increases. Flexibility of the joint shall be maintained after burial. Glands shall be 
manufactured of ductile iron conforming to ASTM A 536. Restraining devices 
shall be of ductile iron heat treated to a minimum hardness of 370 BHN. 
Dimensions of the gland shall be such that it can be used with the standardized 
mechanical joint bell and Tee-head bolts conforming to ANSI/AWWA 
C111/A21.11 and ANSI/AWWA C153/A21.53 or latest revision. Twist off nuts 
shall be used to insure proper activating of the restraining devices. The 
mechanical joint restraint device shall have a working pressure of a minimum of 
350 psi in 4-inch to 12-inch and 250 psi in 14-inch to 48-inch with a minimum 
safety factor of 2:1. 

 
(d) Push-on joint restraints shall be boltless and shall be compatible with the supplied 

push-on joints. Restraints shall consist of additional gaskets and welded-on 
retainer rings to provide thrust restraint. Push-on joint restraints vary by 
manufacturer, see the County’s Approved Products List for acceptable 
configurations. 

 
(e) Pipe joints for directional drill applications shall be the restrained joints specified 

above, with a maximum allowable deflection of 5 degrees for 4 to 12 inch, and 
minimum operating pressure of 250 psi. Larger diameters (larger than 12 inch) 
shall have maximum deflections in accordance with manufacturer’s 
recommendations. 

 
(f) All fittings shall be in accordance with AWWA C110 and C111 for sizes 30-inch 

and larger and AWWA C153, for size 4-inch through 24-inch. They shall be 
designed and constructed to withstand a pressure not less than that for the 
adjacent pipe. Fittings 4-inch through 24-inch shall have a pressure rating of 350 
psi. Those 30-inch and larger shall have a pressure rating of 250 psi. Caps and 
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plugs 4-inch through 24-inch shall have a pressure rating of 350 psi, 30-inch and 
larger shall have a pressure rating of 250 psi. 

 
(g) All pipe and fittings shall be cement lined in accordance with ANSI/AWWA 

C104/A21.4, double thickness. This lining shall be sealed with a bituminous seal 
coat. The outside surface shall be bituminous coated. Miscellaneous fittings such 
as sleeves shall not be cement lined. 

 
(h) Submittals 

 
The following items shall be submitted for review and approval prior to 
installation. Materials not approved will not be accepted. 

 
(1) DIP Pipe 
 

Submit manufacturer's literature and certificates of compliance for DIP pipe 
along with the manufacturer's identification codes for nominal size, pressure 
class, production record code and date of manufacture. Submit manufacturer's 
written transcript of test results, for hydrostatic test, pipe dimension, and 
acceptance tests. Frequency of performing the tests and the methods of 
selecting test specimens shall be in accordance with A WW A C151. 
 

(2) DIP Pipe Fittings 
 
Submit manufacturer's literature and certificates of compliance for DIP pipe 
fittings along with the manufacturer's identification codes for nominal size, 
pressure class, production record code and date of manufacture. Submit 
manufacturer's written transcript of results for acceptance tests in accordance 
with AWWA C110.  
 

(3) Miscellaneous for DIP pipe 
 

Submit manufacturer’s literature and certificates of compliance, for joint 
restraint devices, pipe couplings, service saddles, and other appurtenances. 
 

(4) Installation  
 

Submit manufacturer’s installation instructions for DIP pipe and fittings, joint 
restraint devices, pipe couplings, service saddles, and manufacturer's 
instructions for tapping pipe. 
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905.11 DUCTILE IRON PIPE AND FITTINGS FOR SANITARY SEWERS AND 
FORCE MAINS. All ductile iron pipe and fittings for sanitary sewers and force mains 
shall be in accordance with Section 905.10, Ductile Iron Pipe and Fittings (Water Mains) 
except that: 
 

(a) The special thickness class for gravity sewers shall be Class 54 or as shown on the 
Contract Documents, or in the Special Provisions. Force mains shall be minimum 
Class 53. 

(b) Ductile iron pipe special thickness Class 50 may be substituted for those 
applications where PVC pipe is acceptable. 

(c) The minimum working pressure will not apply for pipe used as gravity sewers. 
(d) Coating: 

 
(1) All pipe and fittings shall be double cement-lined in accordance with the latest 

revision of ANSI/AWWA C104/A21.4. 
 
(2) Where required by Department of Public Works, specialized linings shall be 

one of the following:  
 

i) A calcium aluminate mortar made of fused calcium aluminate cement 
and fused calcium aluminate aggregates. Lining thickness shall meet 
double thickness requirement. 

 
ii) A fusion bonded epoxy (FBE) coating that complies with AWWA C116. 

 
(3) The lining quality: cracks, other than closed hairline cracks and/or fine 

crazing, shall not be acceptable.   
 

905.12 STEEL PIPE FOR CASINGS AND SLEEVES. Steel pipe for casings and 
sleeves shall be in accordance with Section 963 and Section 1012. 
 

905.13 STEEL PIPE AND FITTINGS (WATER MAINS).  The steel pipe and 
appurtenances specified herein shall be considered minimum design requirements. 
Design of steel pipe shall be evaluated on a case by case basis for conditions outlined in 
AWWA Manual M11 such as surge pressures, external pressures, etc. Project specific 
pipe design shall be approved by the County. 
 

905.13.01  Pipe. 
 

(a) Steel Pipe shall conform to AWWA C200, AWWA Manual M11, and ASTM 
Al39, Grade C or D. Unless otherwise shown on the Contract Documents, the 
minimum wall thickness of buried steel pipe shall be 0.3125-inch. The interior of 
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the pipe and fittings shall be cement mortar lined in accordance with AWWA 
C205. The pipe exterior shall be coated using multilayer cold tape as described in 
Section 967 entitled “Corrosion Control”. 

 
(b) Pipe manufactured under AWWA Standard C200 shall be fabricated from sheet 

conforming to the requirements of ASTM A 139 (Grade C or D). All longitudinal 
and girth seams, shall be butt welded using an electric fusion-weld process. 

 
(c) All steel used for the fabrication of pipe shall have a maximum carbon content of 

0.25% and shall have a minimum elongation of 22 percent in a 2-inch gage 
length. 

(d) After the joint configuration is completed, and prior to lining with cement-mortar, 
each length of each diameter shall be tested at a pressure of at least 75 percent of 
the specified yield strength of the pipe steel. 

 
(e) Pipe is to be furnished principally in up to 40-foot laying lengths with special 

lengths, field trim pieces and closure pieces as required to meet the required lines 
and grades shown on the Plans, as well as for pipe fittings and appurtenances. The 
pipe fabricator shall prepare a pipe laying schedule showing the location of each 
piece by mark number with station and invert elevation at each bell end. 

905.13.02  Fittings. 
 

(a) Fittings shall be fabricated in accordance with AWWA C200 Section 4 from pipe 
conforming to the above standards. Fittings fabricated from previously 
hydrostatically tested straight pipe shall require testing of only those welded 
seams that were not previously hydrostatically tested in the straight pipe. This 
testing shall be by the dye penetrant or magnetic particle method. 

 
(b) Fittings shall conform to the dimensions of AWWA C208 or may be fabricated 

into standard or special pipe lengths. Fittings shall be of the same material and 
minimum thickness as the pipe. Fittings shall be equal in pressure and design 
strength and shall have the same lining and coating as the abutting pipe. Elbows 
over 0 degrees through 22-1/2 degrees shall be two piece; over 23 degrees 
through 45 degrees shall be three piece; over 45 degrees through 67-1/2 degrees 
shall be four piece; and over 67-1/2 degrees through 90 degrees shall be five 
piece. Elbows shall have a minimum radius of 2-1/2 times the pipe O.D. All tees, 
laterals and outlets shall be reinforced in accordance with AWWA M11. 

 

905.13.03  Joints.   

(a) The joint shall provide a permanent seal against exfiltration or infiltration. The 
gasket shall be the only element depended upon to make the joint flexible and 
watertight. 
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(b) Joint shall be bell and spigot with rubber gasket, mechanically coupled, flanged or 
welded joints as shown on the Contract Documents. The joints furnished shall 
have the same or higher pressure rating as the abutting pipe. 

 
(c) Restrained joints shall be used for restraining horizontal and vertical bends, and 

other appurtenances. The cost of furnishing and installing restrained joints shall 
be included in the applicable unit prices bid. 

 
(d) The bell and spigot 0-ring type joints shall consist of a bell and spigot end formed 

integrally on the pipe by swaging, expanding or by welding on an approved 
Carnegie section. The gasket shall be retained on the spigot end by a groove 
formed by rolling with dies. At no point on the spigot end shall the clear inside 
diameter of the pipe be less than the nominal inside diameter of the pipe barrel. 
The inside of the bell end and the outside of the spigot end shall be smoothed by 
grinding as necessary and shall be free of raised bumps and scratches. The gasket 
for a joint shall be a continuous 0-ring gasket made of a special rubber 
composition of such size and cross section as to provide a watertight joint for a 
pressure of at least 250 psi. The gasket shall conform to gasket material 
requirements set forth in AWWA Standard C200. Each gasket shall be checked 
for diameter, cut length, soundness, curing and splices and certification of such 
tests shall be furnished to the Engineer. The manufacturer shall furnish all joint 
materials including rubber gaskets and lubricant compatible with potable water. 

 
(e) Pipe and fittings for field welded joints shall be butt welded or lap joints prepared 

for field welding and shall be in accordance with the requirements of AWWA 
Standard C200. 

 
The method used to form, shape and size bell ends shall be such that the physical 
properties of the steel are not substantially altered. Unless otherwise approved by 
the Engineer, bell ends shall be formed by expanding with segmental dies. If 
approved by the Engineer, bell ends formed by a rolling process shall be 
accomplished in not more than 6 passes (revolutions) over the bell surface and 
any resulting radius shall be not less than 15 times the thickness of the material 
being formed. 
 
Shop-applied exterior coatings shall be held back a minimum of 4 1/4” from the 
point at which the weld is to be made. Minimum lap shall be 1-1/2 inch for lap 
welded joints. 
 
For lap-joint pipe prepared for field welding, both bell and spigot ends shall be 
sized to provide a difference in circumferential measurement between the outside 
circumference of the spigot and the inside circumference of the bell of not more 
than 0.40” for pipe diameter 24” through 54”. 
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905.13.04  Flanges. 
 
(a) Flanges shall be in accordance with AWWA C207 Class D for pressures to 175 

psi on 4 inch through 12 inch diameter, and 150 psi on diameters over 12 inches. 
Flanges shall be AWWA C207 Class E for pressures over 150 psi to 275 psi when 
mating steel to steel; or shall be AWWA C207 Class F for pressures to 300 psi 
(drilling matches ANSI B16.5 Class 250). Shop lining and coating shall be 
continuous to end of the pipe or back of flange. Flange faces shall be shop coated 
with a soluble rust preventive compound. 

 
(b) Gaskets shall be 1/8 inch thick of the rubber type per AWWA C207 unless 

otherwise specified. 
(c) Bolts and Nuts for Flanges 

 
(1) Bolts and nuts for flanges located indoors and in enclosed vaults and 

structures shall be carbon steel, ASTM A307, Grade B. 
 
(2) Bolts and nuts for buried and submerged flanges and flanges located outdoors 

above ground or in open vaults in structures shall be Type 316 stainless steel 
conforming to ASTM A193, Grade B8M for bolts, and ASTM A194, Grade 
B7. Nuts shall comply with ASTM Al 94, Grade 2H. 

 
(d) Provide specially drilled flanges when required for connection to existing piping 

or special equipment. 
 

905.13.05  Mechanical Couplings. 
 
(a) Mechanical couplings shall have ASTM A53 black or A512 carbon steel sleeves 

with ASTM A536 ductile iron followers, alloy steel bolts and nuts, and Buna-N 
gaskets. Couplings shall have fusion bonded epoxy coatings. 

 
(b) Insulating mechanical couplings where indicated on the plans or required shall be 

similar in construction to couplings specified in paragraph (a) above with the 
addition of an insulating boot that stops the flow of electrical current. 

 
(c) Couplings for buried service shall have all metal parts painted with Epoxy paint 

conforming to AWWA C210 or C213 and shall have a pressure rating equal to 
that of the pipe. 

 
(d) Where tied joints are required, mechanical couplings shall be harnessed for the 

maximum pressure (250 psi) in accordance with AWWA M11 Par. 13.10 and 
Table 13-5. 

 
(e) Pipe ends for mechanical couplings shall conform to AWWA C200 Section 3.6. 

The shop applied outside coating shall be held back as required for field assembly 
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of the mechanical coupling or to harness lugs or rings. Harness lugs or rings and 
pipe ends shall be painted with one shop coat of primer compatible with exterior 
coating and field Joint coating materials. The inside lining shall be continuous to 
the end of the pipe. 

 

905.13.06 Cement-Mortar Lining 
 

(a) Except as otherwise provided in AWWA Standard C205, interior surfaces of all 
steel pipe, fittings and specials shall be cleaned and lined in the shop with cement-
mortar lining applied centrifugally in conformity with AWWA Standard C205. 
Thickness shall be 3/8-inch for 24-inch to 36-inch pipe and ½-inch for pipe larger 
than 36-inch diameter as specified in AWWA C205. The lining machines shall be 
of the type that has been used successfully for similar work and shall be approved 
by the Engineer. Every precaution shall be taken to prevent damage to the lining. 
If the lining is damaged or found faulty at the delivery site, the damaged or 
unsatisfactory portions shall be replaced with lining conforming to these 
Specifications. 

 
(b) The pipe shall be left bare where field joints occur as shown on the Contract 

Documents. Ends of the linings shall be left square and uniform. Feathered or 
uneven edges will not be permitted. 

 
(c) Defective linings, as determined by the Engineer, shall be removed from the pipe 

wall and shall be replaced to the full thickness required. Defective linings shall be 
cut back to a square shoulder in order to avoid feather edged joints. 

 
(d) The progress of the application of mortar shall be regulated in order that all hand 

work, including the repair of defective areas and the removal of outlet stoppers 
and covers, shall be completed and cured in accordance with AWWA C205. 
Cement-mortar for patching shall be the same materials as the mortar for machine 
lining, except that a finer grading of sand and mortar richer in cement shall be 
used when field inspection indicates that such mix will improve the finished 
lining of the pipe. 

 
905.13.07 Submittals for Steel Piping 
 

(a) Submit shop drawings with a tabulated layout schedule showing the location of 
each piece, by mark number, for the entire job, method of manufacture and 
installation of pipe, joint details, fittings and any specials.  Design calculations 
shall be submitted with the shop drawings and shall include all formulas used in 
the calculations, all values of constants used in the formulas in accordance with 
AWWA C200 and AWWA M11 based on internal pressure, deflection and 
external loads.  Design calculations shall be signed and sealed by a Registered 
Professional Engineer licensed to practice in the State of Maryland. Submit 
anticipated production and delivery schedule. 
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(b) Design specification data sheets listing all parameters used in the pipe design, 

including but not limited to the ASTM Designation and grade of the steel, 
thickness and diameter of the pipe, pressure class and test pressure of the pipe, 
lining thickness and constituents, pipe coating, and joint welds. 

 
(c) Prior to shipment of pipe, submit certified test reports that the pipe for the 

Contract was manufactured and tested in accordance with AWWA standards. 
Provide statement of NSF approval of all materials in contact with the potable 
water being conveyed. 

 

905.14 COPPER PIPE AND FITTINGS.  Copper pipe shall meet the requirements of 
Federal specification WW-T-799, Type K. Fittings shall meet ASTM B62 and AWWA 
C800. 
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SECTION 908 — REINFORCEMENT STEEL 
 
Reinforcement Steel shall be in accordance with SHA Section 908 unless otherwise noted 
herein. 
 
Replace all references to TC-1.03 with General Conditions Section GC-6.05. 

SECTION 909 — METALS 
 
Metals shall be in accordance with SHA Section 909 unless otherwise noted herein. 
 
Delete all references to TC-1.03 and use General Conditions Section GC-6.05. 

SECTION 910 — BEARINGS 
 
Bearings shall be in accordance with SHA Section 910 unless otherwise noted herein. 
 
Replace all references to TC-1.03 with General Conditions Section GC-6.05. 

SECTION 911 — JOINTS 
 
Joints shall be in accordance with SHA Section 911 unless otherwise noted herein. 
 
Delete all references to TC-1.03 and use General Conditions Section GC-6.05. 
 

SECTION 912 — COATING SYSTEMS FOR STRUCTURAL STEEL 
 
Coating Systems for Structural Steel shall be in accordance with Section 912 unless 
otherwise noted herein. 
 
Delete all references to TC-1.03 and use General Conditions Section GC-6.05. 
 

SECTION 913 — WATERPROOFING 
 
Waterproofing shall be in accordance with SHA Section 913 unless otherwise noted 
herein. 
 
Delete all references to TC-1.03 and use General Conditions Section GC-6.05. 

SECTION 914 — CHAIN LINK FENCE 
Chain Link Fence shall be in accordance with Standard Details and SHA Section 914. 
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914.06 TENSILE WIRES. Tensile wire shall conform to ASTM A 854/A 854M-86. The 
galvanized coating shall have a minimum weight of 1.2 oz/square foot. 
 

SECTION 915 — PRODUCTION PLANTS 
 
Production Plants shall be in accordance with SHA Section 915 unless otherwise noted 
herein. 
 
Delete all references to TC-1.03 and use General Conditions Section GC-6.05. 
 

SECTION 916 — SOIL AND SOIL-AGGREGATE BORROW 
 

916.01 BORROW EXCAVATION. A soil or soil aggregate mixture meeting the 
following: 
 
Maximum dry density and optimum moisture content of the material per T 180, Method 
C unless the material has more than 35 percent retained on the No. 4 sieve, in which case 
Method D shall be used.  Material with a maximum dry density of less than 100 lb/ft3 is 
unsatisfactory and shall not be used in embankments.  Potentially expansive materials, 
such as steel slag, are prohibited. 

 
Refer to the Recycled Materials Special Provisions located elsewhere in the Contract 
Documents. 

 
BORROW REQUIREMENTS 

 
Class 

Borrow 

Max Dry 
Density 

Minimum 
P.C.F.  
T 180 

 
LL 

Maximum 
T 89 

 
PI 

Maximum 
T 90 

 
Gradation 

Requirements 
T 88 

 
Reference 

MSMT Soil 
Classification 

 
Reference 
AASHTO 

Classification 

Select 
Borrow 105 34 7 30% max passing 

No. 200 sieve A-2,A-3, A-2-4 A-1-a, A-1-b, 
A-3, A-2-4 

Common 
Borrow 100 N/A N/A N/A N/A N/A 

 
 

SECTION 917 — MISCELLANEOUS PROTECTIVE COATINGS 
 
This section shall be in accordance with SHA Special Provision Insert “Section 917 
Miscellaneous Protective Coatings” updated 05/03/2011 or later, unless otherwise noted 
herein. 
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Delete all references to TC-1.02 and use General Conditions Section GC-6.05. 
 

SECTION 920 — LANDSCAPING 
 
Landscaping Materials shall be in accordance with SHA Section 920 unless otherwise 
noted herein. 
 

920.01.02 Furnished Topsoil. 
 
Delete the sentence “A copy of the soil test report shall be forwarded to the 
Administration at the following address: 
 
   Office of Materials & Technology 
   Soils & Aggregates Laboratory 
   2323 West Joppa Road 
   Lutherville, MD 21093” 
 
Delete the following paragraphs: 
 
 “After the Soils & Aggregates Laboratory has reviewed the soil test report, the need for 
Administration testing will be determined.  If approved by the Regional Engineer, a 
secondary sample will be obtained by the Engineer for verification testing and final 
recommendations.  The producer shall be responsible for quality control of the stockpile 
so the material conforms to Specifications. 
 
A producer’s certification conforming to TC-1.02 shall accompany each shipment of 
topsoil.  A copy of the certification shall be delivered to the Engineer.” 
 

920.01.04 Furnished Subsoil. 
 

Delete the sentences “The Contractor shall submit a source of supply for the material to 
the Administration for approval, prior to use. Material shall conform to Section 916 with 
the following exceptions:” 
 
And Add: 
 
Furnished Subsoil shall conform to the following: 
 

920.04.01 Seed. 
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Delete the sentences “Seed will be sampled and tested by an inspector from the Turf and 
Seed Section, Maryland Department of Agriculture (MDA), Annapolis, Maryland. All 
seed containers shall be tagged with a MDA supervised mix program seed tab.” 
 

920.04.01 Seed Mixes. 
 

Delete the sentences “The Contractor or seed supplier shall notify the Turf and Seed 
Section, Maryland Department of Agriculture, Annapolis, Maryland, at least 10 days 
prior to the mixing date as to the hour, date, and location of the mixing operation. The 
Contractor or seed supplier shall assume charges for seed inspections and seed testing 
service.” 

 
(a) Permanent Seed Mix. 

 
Change the Permanent Seed Mix to read: 
 
(1) 85% Tall Fescue (Certified Seed Only)  

  5% Kentucky Bluegrass (Certified Seed Only) 
10% Perennial Rye grass (Certified Seed Only) 

 
(2) Permanent Seed Mixes as listed in Section G of the 1994 Maryland Standards 

and Specifications for Soil Erosion and Sediment Control, Maryland 
Department of the Environment, Water Management Administration (latest 
edition.) 

 
(b) Special Purpose Seed Mix. 

 
Delete this seed mix in its entirety. 
 

(c) Temporary Seed Mix. 
 
Change the Temporary Seed Mix to read: 
 
Temporary Seed Mixes as listed in Section G of the 1994 Maryland Standards and 
Specifications for Soil Erosion and Sediment Control, Maryland Department of 
the Environment, Water Management Administration (latest edition). 
 

(d) Cover Companion Seed Mix. 
 
Delete this seed mix in its entirety. 
 

(e) Woody Shrub Seed Mix. 
 
Delete this seed mix in its entirety. 
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(f) Wildflower Seed Mix. 
 

 Delete the references to “Regions 1 and 3”. 
 

920.05.04 Wood Cellulose Fiber. 
 
Delete the reference to “TC-1.02”. 

920.06 SOIL STABILIZATION MATTING. 
 
Delete the sentence “The material shall be selected from the Administration’s Office of 
Materials and Technology Prequalified Materials List for the use specified.” 
 

920.08.03 Peat Humus. 
 

Delete the sentence “Samples of peat humus will be taken by the Engineer and will be 
tested for conformance to Federal Specification Q-P-166.” 
 

SECTION 921 — MISCELLANEOUS 
 
Moisture for Dust Controls Agents shall be in accordance with SHA Section 914.02 
unless otherwise noted herein. 
 
Epoxy Adhesives shall be in accordance with SHA Section 914.04 unless otherwise 
noted herein. 
 
Delete all references to TC-1.02 and use General Conditions Section GC-6.05. 
 
Structural Timber and Lumber shall be in accordance with SHA Section 914.05 unless 
otherwise noted herein. 
 
Delete all references to TC-1.02 and use General Conditions Section GC-6.05. 
 
Conduits shall be in accordance with SHA Section 914.07 unless otherwise noted herein. 
 
Delete all references to TC-1.02 and use General Conditions Section GC-6.05. 
 
Geotextiles shall be in accordance with SHA Section 914.09 unless otherwise noted 
herein. 
 
Polyethylene (PE) Manholes shall be in accordance with SHA Section 914.10 unless 
otherwise noted herein. 
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Delete all references to TC-1.02 and use General Conditions Section GC-6.05. 
 

SECTION 922 — PREFABRICATED EDGE DRAINS 
 
Prefabricated Edge Drains shall be in accordance with SHA Section 922 unless otherwise 
noted herein. 
 
Delete all references to TC-1.02 and use General Conditions Section GC-6.05. 
 

922.02 PREFABRICATED EDGE DRAINS. 
 
Drainage Core. 
 
Test method for crushed sheet and post type cores shall be in accordance with ASTM D 
1621. 
 

SECTION 925 — DETECTABLE WARNING SURFACES 
 
Detectable Warning Surfaces shall be in accordance with SHA Section 925 unless 
otherwise noted herein. 
 
Delete all references to TC-1.02 and use General Conditions Section GC-6.05. 
 

925.01 GENERAL. 
 
Delete the first paragraph and Insert with the following: 
 
The detectable warning surface shall conform to the most recent accessibility guidelines 
of the Americans with Disabilities Act (ADA). The Contractor shall submit the proposed 
source of supply, and specific product, to the Engineer, for approval. 
 

925.02 COMPOSITION. 
 
Delete the first paragraph and Insert with the following: 
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The surface shall be either flexible or rigid. 
 

SECTION 951 — PAVEMENT MARKING MATERIALS 
 
Pavement Marking Materials shall be in accordance with SHA Section 951 unless 
otherwise noted herein. 
 
Delete all references to TC-1.02 and use General Conditions Section GC-6.05. 

SECTION 960 — PUMP STATION EQUIPMENT 
 
Pump station equipment shall be in accordance with Design Manual Volume II, Water 
and Sewer. 
 

960.01 FLANGED DUCTILE IRON PIPE 

960.01.01 Pipe 
 
Flanged ductile iron pipe shall be used for interior piping and shall meet the requirements 
of paragraph 905.10 or 905.11 except that the wall thickness shall conform to special 
class 53 and exterior pipe coating shall be an epoxy based system. 
 

960.01.02 Fittings 
 
Flanged ductile iron fittings shall meet the requirements of  ANSI/AWWA C110/A21.10. 
Where required or shown, ductile iron specials shall be provided.  In general, specials 
shall consist of spool pieces, less than standard lengths of flanged pipe, or combination of 
ends, and nonstandard fittings.  The specials shall conform in material, thickness and 
finish to the pipe in which they are installed.  Tapped reinforced bosses shall be provided 
as an integral part of fittings, when shown or otherwise required. 
 

960.01.03 Flanges 
 
Flanges may be cast integrally with the ductile iron pipe, or screwed on type flanges may 
be used.  Threaded flanges shall be the same material as the pipe. Field installation of 
threaded flanges or the use of "uniflanges" shall not be permitted. Flanges shall be faced 
after the flange is installed on the pipe.  As a minimum flanges shall be drilled and faced 
for ANSI B16.1, Class 125 suitable for 150 psig operating pressure. 

960.01.04 Hardware 
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(a) All gaskets for flanged pipe, valve and fitting joints shall be a minimum 1/8-inch 
thick full face or rubber ring gasket in accordance with ANSI/AWWA 
C115/A21.15 Appendix A. As a minimum, gaskets shall be suitable for 150 psig 
operating pressure. 

 
(b) Flange nuts and bolts shall be in accordance with ANSI/AWWA C115/A21.15 

Appendix A. Nuts and bolts shall be suitable for a minimum of 150 psig operating 
pressure. Bolts, nuts and washers shall be of mild steel, with sound well fitting 
threads; the nuts shall be cold punched, hexagonal, trimmed and chamfered.  
Heads, nuts and threads shall be U.S. Standard sizes.  Bolts shall be of such length 
as to project 1/4 inch beyond the nut when the flanged joint with gasket is 
assembled. All hardware shall be galvanized.  For exterior, exposed flanged 
joints, bolts and nuts shall be minimum 18 8 stainless steel.  The flange joint 
system (bolts, nuts, gaskets and installation) are to be suitable for the intended 
service and have a minimum pressure rating of 150 psi.  

 

960.01.05 Mechanical Couplings 
 

(a) Mechanical couplings shall be designed and constructed to withstand an internal 
line pressure equal to that of the pipeline in which it is to be installed.  The 
various mechanical couplings shall be suitable for the class and size of ductile 
iron pipe as required at the various locations, and shall be without pipe stops.  The 
Contractor shall provide and install mechanical couplings in addition to those 
shown, as required, for flexibility in installing the various piping systems.  
Locations of additional couplings shall be as directed by the Engineer. 

 
(b) Harnesses shall be provided across all mechanical couplings unless otherwise 

specifically noted on the drawings to be omitted. Harnesses shall be as shown on 
the Standard Details. 

 

960.02 RESILIENT SEATED GATE VALVES. Interior, non-buried resilient seated 
gate valves shall be as specified in Section 961.01 except that the valves shall have 
flanged ends conforming to ANSI B16.1 Class 125 and that non-buried valves shall be 
“counter-clockwise” to open (Open Left). Valves shall be provided with handwheel 
marked with an open arrow. Where valves are installed 6-feet or higher above the floor, 
chainwheel operators shall be provided with chains that extend down to the floor, unless 
otherwise shown on the Contract Documents. 
 

960.03 PUMP CHECK SERVICE VALVES.   
 

960.03.01 General 
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Each pump shall have a hydraulically operated, time adjustable pump check service valve 
or a swing check valve to prevent backflow through inoperative pumps. In accordance 
with Volume II criteria for water hammer control, pump check service valves shall be of 
the type and strength required to eliminate water hammer damage. Spring type, oil 
cushioned elbow surge relief valves, when required, shall be provided on the discharge 
header of the station and be piped to the wet well. 

960.03.02 Swing Check 
 
Swing check valves shall be constructed in accordance with AWWA C508 and shall be 
rated for a minimum of 150 psig service. Valve shall have cast iron body, dampened 
swing arm, rubber faced cast iron clapper with stainless steel shaft rotating in bronze 
plugs, replaceable bronze seats, and ANSI B16.1 Class 125 flanges. 
 

960.03.03 Pump Check Service Valves 
 

(a)  Pump check service valves shall be “Y” pattern pump control type with cast iron 
body, Class 125 flanged ends and be solenoid controlled. Control appurtenances 
shall include valve stem indicator with dual limit switches, 4-way solenoid control 
valve (with manual operator and valve actuator) opening and closing speed needle 
valves, control filter, cover plug and cock valve. Control valve shall be of the 
double chamber actuator style.  

 
(b) Materials: 

 
(1) Main Valve & Actuator 

 
i. Body, Cover, Separating Cast Iron – ASTM A 126, Class B 
 Partition: Fusion Bonded Epoxy Coated 
ii. Shaft, Spring, Nuts: Stainless Steel – SAE 303 
iii. Seat, Seal Disc Washer: Cast Bronze – ASTM B 62 
iv. Bearing: Brass – ASTM B 21 
v. Diaphragm Washers, Seal 

Disc: 
Carbon Steel – SAE 1015 Nylon 
Coated 

 
(2) Pilot Controls 

 
i. Body, Cover: Brass – ASTM B21 
ii. Trim and Seat:  Stainless Steel – SAE 303 
iii. Spring: Carbon Steel – SAE 1065 Zinc 

Plated  
iv. Diaphragm: Buna – N w/Nylon Reinforced 

Fabric 
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(3) Solenoid valve shall provide standard main valve normally open control 
service; therefore, solenoid valve is (normally closed) and will open main 
valve when energized. Solenoid shall be suitable for electrical service and for 
mounting locations shown on Contract Documents. 

 
(4) Limit switches shall be suitable for electrical service and for mounting 

locations shown on Contract Documents. 
 

(5) All internal steel or cast iron surfaces, except finished or bearing surfaces, 
shall be shop-painted with two coats of fusion bonded epoxy conforming to 
AWWA C550. Unless otherwise noted on Contract Documents, all exterior 
steel or cast iron surfaces shall be shop prime painted with manufacturer’s 
standard finish. 

 

960.04 WASTEWATER PUMPS. Use of the pumps specified herein shall conform to 
design requirements outlined in Volume II of the Design Manual. 
 

960.04.01 General. 
 
Wastewater pump suction and discharge connections shall be a 4-inch minimum 
diameter. All wastewater pumps shall rotate clockwise as viewed from the motor end. 
Wastewater pumps shall be centrifugal non-clog solids handling pumps capable of 
passing a 3-inch sphere. The pump bearings shall have a minimum 100,000 hours ABMA 
B-10 bearing life. Unless otherwise noted on Contract Documents, the pump motors shall 
operate at a synchronous speed no higher than 1800 rpm. The pump motor horsepower 
shall be sufficient to prevent motor overload under all operating conditions. The pumps 
shall meet the vibration performance specifications of the Hydraulic Institute (HI). All 
wastewater pumps shall be factory witness tested and approved prior to shipment. All 
wastewater pumps must pass an on-site vibration test performed by an independent 
vibration testing company prior to acceptance. Wastewater pumps and motors shall be 
suitable for continuous duty. 
 

960.04.02 Dry-Pit Submersible Pumps. 
 

(a) The pump casing/volute, impeller, support base, suction elbow, seal 
housing/motor adapter and motor housing shall be of cast iron construction. The 
pump’s casing and impeller shall be fitted with replaceable hardened stainless 
steel wear rings to maintain sealing efficiency between the volute and the 
impeller. At the option of the County other pump materials may be required to 
suit a particular application. Each pump discharge volute casing and suction 
elbow shall be provided with an inspection and clean out opening. 
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(b) Dry Pit submersible wastewater pumps shall be designed for continuous operation 
in air for application in a dry well. The motors for dry pit applications shall be 
capable of a minimum of eight (8) starts per hour in air. The pumps/motors shall 
also be designed to function continuously in a submerged condition should the dry 
well become flooded. Motor cooling shall be via cooling water jacket, 
submersible-rated air-over motor cooling fan or positively forced oil cooling. 

(c) Additional features: 
 

(1) One piece backhead and motor adapter with impeller adjustment cap screws 
(2) Solid full diameter stainless steel shaft with no shaft sleeve or solid large 

diameter high strength alloy steel shaft with stainless steel shaft sleeve having 
a tapered end with a keyway to receive the impeller 

(3) Double mechanical shaft seals cooled and lubricated by potable water through 
a cleanable seal filter assembly and provided with a mechanical seal vent with 
petcock 

(4) Premium Efficiency motors shall be specified for all three-phase pump motors 
 

960.04.03 Wet Well Submersible Pumps 
 
The pump volute, impeller, and motor housing shall be of cast iron construction. The 
pump volute casing and impeller shall be fitted with replaceable hardened stainless steel 
wear rings to maintain sealing efficiency between the volute and the impeller. At the 
option of County, other pump materials may be required to suit a particular application. 
The motor shaft shall be a single piece heat treated high strength alloy steel or high 
strength stainless steel having a tapered end with keyway to receive the impeller. All 
nuts, bolts and screws shall be stainless steel. The motor shall be Class F insulated 
(minimum) and sealed from the pump by independent double mechanical seals. The 
upper and lower mechanical seals shall run in an oil chamber. The upper seal shall have a 
stationary tungsten-carbide face with rotating carbon face. The lower seal shall have 
stationary and rotating tungsten-carbide faces. All mating surfaces where watertight 
sealing is required shall be machined and fitted with a rubber o-ring. The machining of 
mating surfaces shall provide metal to metal bearing on sealing surfaces without crushing 
the o-ring. 
 

960.04.04 Suction Lift Pumps. 
 
The pump volute, impeller, and motor housing shall be of cast iron construction. The 
pump volute casing and impeller shall be fitted with replaceable hardened stainless steel 
wear rings to maintain sealing efficiency between the volute and the impeller. At the 
option of County, other pump materials may be required to suit a particular application. 
All nuts, bolts and screws shall be stainless steel. Both vacuum prime and self-priming 
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suction lift pump styles are acceptable. Suction lifts greater than 18-feet or multiple stage 
pumping is not acceptable. 

960.05 WATER PUMPS. 
 

(a) All water pumps shall rotate clockwise as viewed from the motor end. Pump 
bearings shall have a minimum 100,000 hours ABMA B-10 bearing life. Unless 
otherwise noted on Contract Documents, pump motors shall operate at a speed no 
higher than 1780 rpm. Pump motor horsepower shall be sufficient to prevent 
motor overload under all operation conditions. Water pumps and motors shall be 
suitable for continuous duty. All pumps shall be factory witness tested and 
approved prior to shipment. Water pumps shall meet the requirements of the 
Hydraulic Institute for vibration. Vibration tests shall be performed on site by an 
independent laboratory and the results submitted to the Department of Public 
Works for approval. Pumps shall be one of the following types: 
(1) In-Line Split Case Centrifugal (Horizontal) 
(2) End Suction Centrifugal (Horizontal) 

 
(b) The pump casing/volute, impeller, seal housing and motor housing shall be of cast 

iron construction. Impeller shall be cast iron or bronze. The pump’s casing and 
impeller shall be fitted with replaceable hardened bronze or stainless steel wear 
rings to maintain sealing efficiency between the volute and the impeller. At the 
County option, other pump materials may be required to suit a particular 
application. 

 
(c) Pumps shall have the following additional features: 

(1) Stainless Steel Shaft 
(2) NSF approved fusion bonded epoxy coating 
(3) Flexible, gear-type shaft coupling and removable OSHA-compliant shaft 

guard 
(4) Mechanical shaft seals cooled and lubricated by the pumped fluid 
(5) Premium efficiency motors for all three phase motors 

 

960.06 FLOWMETERS. 
 

960.06.01 Wastewater. 
 
All wastewater pumping stations shall have polyurethane lined magnetic type flow 
meters with a replacement spool piece or bypass line provided to enable the pumping 
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station to operate when the meter is being serviced. Magnetic flow meters shall be 
provided with grounding rings and isolation valves. Accuracy shall be to within 0.5% of 
flow. All flow meters shall have an adequate straight run of pipe both upstream and 
downstream of the meter in accordance with the manufacturer’s recommendations.  
 

960.06.02 Water. 
 

(a) All water pumping stations shall have a venturi type flow meter utilizing 
differential pressure for reading flow. Accuracy shall be within 0.5% of flow 
range. Magnetic flow meters may also be used with the approval of the County, 
where adequate straight runs of pipe are unavailable for installation of a venturi 
flow meter. All flow meters shall have an adequate straight run of pipe both 
upstream and downstream of the meter in accordance with the manufacturer’s 
recommendations. 

 
(b) At the County’s option, pressure reducing valves with integral flow metering 

devices shall be provided as specified in paragraph 961.04.03.  
 

960.07 COATINGS. All exposed pump equipment and valves shall have manufacturer’s 
standard fusion bonded epoxy primer. Factory primed components shall be painted in the 
field with epoxy finishes. All interior walls of pumping stations that are above grade shall 
be painted. Dry well walls or walls below grade shall not be painted. All pumping station 
floors shall have floor hardeners. Wet well walls shall be painted with epoxy coatings 
that are corrosion resistant. Painting systems and colors shall be submitted to County for 
approval. 
 

960.08 INSTRUMENTATION. 
 

960.08.01 Pressure Gauges. 
 
Pressure gauges shall be oil-filled, bourdon tube type with a minimum 4 ½ -inch diameter 
face and be equipped with pressure snubbers and shutoff cocks. Gauges for wastewater 
shall be equipped with diaphragm seals. Diaphragm seals shall be Teflon coated stainless 
steel with silicone fill and shall be factory calibrated with the pressure gauge as a 
complete unit.  Gauge accuracy shall be to within 0.5% of pressure. Pressure gauges shall 
have a range such that the normal operating pressure is near the middle of the gauge. 
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960.08.02 Level Measurement System. 
Unless otherwise noted on the Contract Documents, level measurement shall be the non-
contact ultrasonic type. The system shall consist of a remote mounted transducer, wall-
mounted transmitter, and interconnecting twisted-pair, shielded cable. 
 

(a) The transducer shall be non-contact, echo time measuring type providing a 4-20 
mA output signal proportional to level. The sensor wetted parts shall be of kynar.  
The sensor shall be rated at a minimum of NEMA 4X. Wastewater applications 
shall use NEMA 7 components suitable for location in a Class I, Division 1, 
Groups C and D environment. The sensor shall be powered by the transmitter, and 
shall be connected by the twisted pair, shielded cable. The sensor shall have an 
integral temperature probe to compensate for errors in measurement due to 
variations in temperature.  The sensor shall have the capabilities to operate within 
an ambient temperature range of -40 to + 203 degrees F. 

 
(b) The transmitter shall be housed in a minimum NEMA 4 enclosure, suitable for 

wall mounting. It shall operate on 115 VAC, 60 Hz service, and produce an 
isolated 4-20 mA signal proportional to level. The transmitter shall accommodate 
level ranges as indicated on the drawings, and shall be capable of operating within 
an ambient temperature range of –5 to +122 deg F. The transmitter shall be 
accurate to better than 0.25% of full span over the specified temperature range. It 
shall have a LCD display to indicate level in a scalable display (feet of liquid). It 
shall have multiple Alarm Setpoints and alarm display capability. 

 

960.09 CONTROLS HARDWARE. Controls hardware such as programmable logic 
controllers (PLCs), variable frequency drives (VFDs), and other similar hardware shall be 
in accordance with the County’s Approved Product List. 
 

SECTION 961 — VALVES, HYDRANTS & APPURTENANCES 
 

961.01 4-INCH TO 36-INCH RESILIENT SEATED GATE VALVES. All resilient 
seated gate valves shall have manufacturer’s standard fusion-bonded epoxy coating 
conforming to AWWA C550. 
 

961.01.01  4-inch to 12-inch VALVES.   
 
All valves shall conform to the requirements of the latest revision of AWWA C509 for 
Resilient Seated Gate Valves. Valves shall be cast iron or ductile iron body, wedge type, 
non-rising stem, nut operated, with minimum working pressure of 250 psi. All valves 
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shall have mechanical joint ends, except where indicated on the Contract Documents to 
be flanged. The valves shall be “clockwise turning” to open (open right). 

961.01.02 14-inch to 36-inch VALVES.  
 
All valves shall conform to the latest revision of AWWA C515. Valves shall be ductile 
iron body, wedge type, non-rising stem, and nut operated. Valves 14-inch to 20-inch shall 
have 250 psi working pressure. Valves 24-inch and larger shall have 200 psi working 
pressure. All valves shall have mechanical joint ends, except where indicated on the 
Contract Documents to be flanged. The valves shall be “clockwise” turning to open (open 
right). Provide geared operators on valves 14-inch and larger.  
 

961.02 BUTTERFLY VALVES 30 INCHES THROUGH 48 INCHES.  
 

(a) Butterfly valves shall be suitable for buried water service and shall conform in all 
respects to AWWA C504 latest revision, and as modified herein. 

 
(b) The valve shall be designed to provide tight shut off at a pressure differential of 

150 psi upstream and 0 psi downstream in either direction.  
 

(c) The valve body shall be in compliance with AWWA Specifications C504, Class 
150B, and have mechanical joint ends meeting the requirements of AWWA 
C111/ANSI A21.1l. The valve body shall be cast iron conforming to the 
requirements of ASTM A126, Class B or ASTM A48, Class 40.  

 
(d) The valve shaft shall be either a “through shaft” or “stub shaft” type, stainless 

steel meeting the requirements of ASTM A276, Type 304, stainless steel. After 
installation of the valve, the shaft shall be horizontal unless otherwise noted on 
the Contract Documents.  

 
(e) The valve disc shall provide a full 360 degree seating and be constructed of 

ductile iron in accordance with ASTM A536, grade 65-45-12.  
 

(f) The valve seats shall be of natural or synthetic rubber conforming to AWWA 
C504. The seats shall be mechanically retained on the valve disc edge or in the 
valve body. The mating seat surface shall be ASTM A-276, Type 304 stainless 
steel. The rubber seat shall be so designed as to provide replacement and 
adjustment in the field without removing the valve from the line.  

 
(g) The valve shall be furnished with permanent sleeve type self lubricating bearings. 

The valve assembly shall be furnished with a thrust bearing designed to center the 
disc in the valve at all times. The shaft seals shall be of the “0” ring type and shall 
allow for replacement without removing the valve shaft. 
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(h) The valve operator shall be suitable for buried service and shall be a manual 
worm gear type with alloy steel ground worm and bronze worm gear, anti-friction 
bearings and integral splined shaft adapter. The gearing shall be such as to locate 
the operating nut in the vertical position. The input shaft shall be stainless steel 
with bronze bushings at the output drive sleeve and shall also be equipped with 
the adjustable mechanical stops to prevent over travel of the valve disc in the open 
and closed positions. An AWWA stop limiting device shall be provided on the 
input shaft to the operator for open and closed positions, and all operator 
components between the input and these stops shall be designed to withstand 
without damage an input torque of 300 foot-pounds. All external bolts or fasteners 
shall be stainless steel. The valve operator shall have a spur gear attachment 
complete with a 2 inch square AWWA operating nut and shall require a minimum 
of 50 turns to close the valve from its full open position. Valves shall be 
“clockwise” turning to open (open right). 

 
(i) Gearing provided on the valve shall be such as to provide operation with a 

maximum 50 foot-pounds input torque. 
 

(j) The valve shall be provided with an extension stem, 2 inch square AWWA 
operating nut, and roadway valve box as per Section 961.06 of these 
Specifications and the Standard Details.  

 
(k) A metal tag shall be securely attached to the operator on which shall be embossed 

or stamped the direction to open and close the valves and the number of turns 
required to fully open and close the valve. The valves shall be “clockwise 
turning” to open (open right). 

 
(l) All internal and external steel or iron surfaces shall have two coats of fusion 

bonded epoxy coating meeting the requirements of AWWA C550 latest revision.  
 

961.03 AIR/VACUUM VALVES AND AIR RELEASE VALVES. 
 

961.03.01 Sewage. 
 

(a) Provide sewage air/vacuum and air release valves at locations designated on the 
Contract Documents and as shown on the Standard Details. Valves shall be 
supplied by the same manufacturer. 

 
(b) Sewage air/vacuum valves shall be designed to permit the unrestricted passage of 

air from pressure sewers and sanitary force mains during filling and pressurizing, 
and the unrestricted entry of air into pressure sewers and sanitary force mains 
under vacuum conditions. The sewage air release valve shall be designed to 
release small amounts of air under pressure. 
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(c) Sewage air/vacuum and air release valves shall be rated for service up to 150 psi. 
 
(d) Sewage air/vacuum valve shall have two stainless steel floats connected together 

by a stainless steel float guide. The bottom float shall operate the valve and the 
upper float shall be used to seat against the inlet/outlet port seat. Air release valve 
float, float guide and internals shall be stainless steel. Stainless steel materials 
shall meet the requirements of ASTM A240. 

 
(e) An internal baffle shall be provided in the air/vacuum valve to protect the upper 

float from direct air flow and shall retain the inlet/outlet port seat in place without 
distortion, for tight shut-off, but permit easy removal and replacement of the seat. 
The seat of the air/vacuum valve and needle of the air release valve shall be of 
BUNA-N material. 

 
(f) All valve bodies and covers shall be gray iron meeting the requirements of ASTM 

A48 Class 30 and be the short body pattern for shallow installation. The exterior 
of the valves shall be painted with a rust inhibitor. 

 
(g) All internal brass parts shall meet the requirements of ASTM B16. All internal 

acetal parts shall meet the requirements of ASTM D2133. 
 
(h) Air release and air/vacuum valves shall be provided with a complete set of 

manufacturer furnished and attached backwash accessories. This shall include a 
½-inch diameter inlet with shut-off valve and quick disconnect coupling, a 1-inch 
diameter blowoff outlet with shut-off valve, a quick disconnect coupling at the air 
release vent outlet and a minimum of five feet of back flushing hose with quick 
disconnect couplings. 

 

961.03.02 Water Air/Vacuum Valves. 
 
(a) The air/vacuum valve shall be of the type that automatically releases to 

atmosphere large amounts of air found in pipe lines during filling cycle and 
allows air into a line when it is being drained or when a vacuum occurs. Valves 
shall conform to latest requirements of AWWA C512. 

 
(b) The air/vacuum valve shall have a cast iron body and cast iron cover. The internal 

compound lever mechanism shall be stainless steel and all other internals 
including float shall be stainless steel to avoid galvanic action. The stainless steel 
float shall withstand a minimum pressure of 1,000 psi. 

 
(c) All materials of construction shall be certified in writing to conform to ASTM 

specifications as follows: 
 

(1) Body and Cover  Cast Iron ASTM A48, Class 30 
(2) Internal Linkage   Stainless Steel Series 316 
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(3) Float & Internals  Stainless Steel Series 316 
(4) Seat   Buna-N 
(5) Exterior Paint  Fusion Bonded Epoxy, AWWA C550 
 

(d) All internals shall be easily removed through the top cover without removing the 
main valve from the lines. 

 
(e) An isolating valve shall be installed between water main and air/vacuum release 

valve for maintenance. 
 
(f) Air/Vacuum Valves 4-inch and larger shall have flanged connections conforming 

to ANSI B16.1, Class 125. 
 

961.04 4-INCH AND LARGER PRESSURE REDUCING VALVES (PRV) FOR 
WATER SERVICE. 
 

961.04.01 The pressure reducing valve shall be a hydraulically operated, single 
diaphragm-actuated, globe pattern.  The valve shall consist of three major components: 
the body with seat installed, the cover with bearings installed, and the diaphragm 
assembly. The valve shall automatically reduce higher inlet pressures to a constant lower 
outlet pressure regardless of changing flow rate and/or varying inlet pressure without 
causing water hammer or discharging water into the atmosphere. 
 

961.04.02 Main Valve Body 
 

(a) The main valve shall be of the globe design and consist of a ductile iron body 
with stainless steel trim. The valve shall come fully assembled and the 
manufacturer shall supply all appurtenances, including required hydraulic pilot 
valves, needle valves, and interconnecting piping. 

 
(b) The flanges shall be ANSI B 16.42, Class 150 rated to 250 psi working pressures.  

Flanged assemblies shall conform to AWWA standards for flange thickness and 
wall thickness of body and caps.  

 
(c) The valve shall contain a resilient, synthetic rubber disc, with a rectangular cross-

section contained on three and one-half sides by a disc retainer and forming a 
tight seal against a single removable seat insert. 

 
(d) The disc guide shall be of the contoured type to permit smooth transition of flow 

and shall hold the disc firmly in place.  
 

(e) The disc retainer shall be of a sturdy one-piece design capable of withstanding 
opening and closing shocks, and shall have straight edge sides and a radius at the 
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top edge to prevent excessive diaphragm wear as the diaphragm flexes across this 
surface.  

 
(f) The diaphragm assembly shall contain a non-magnetic 303 stainless steel stem of 

sufficient diameter to withstand high hydraulic pressures and shall be fully guided 
at both ends by a bearing in the valve cover and an integral bearing in the valve 
seat. The seat shall be a solid, one-piece design and shall have a minimum of a 
five-degree taper on the seating surface for a positive, drip-tight shut off.  

 
(g) The stem shall be drilled and tapped in the cover end to receive and affix such 

accessories as may be deemed necessary.  
 

(h) The diaphragm assembly shall be the only moving part and shall form a sealed 
chamber in the upper portion of the valve, separating inlet (operating) pressure 
from outlet pressure.  

 
(i) The flexible, non-wicking, NSF approved diaphragm shall consist of nylon fabric 

bonded with synthetic rubber compatible with the operating fluid.  
 

(j) The center hole for the main valve stem shall be sealed by the vulcanized process 
or a rubber grommet shall be provided to seal the center stem hole from the 
operating pressure.  

 
(k) The diaphragm shall withstand a Mullins Burst Test of a minimum of 600 psi per 

layer of nylon fabric and shall be cycle tested 100,000 times to insure longevity. 
The diaphragm shall not be used as the seating surface. 

 
(l) The diaphragm shall be fully supported in the valve body and cover by machined 

surfaces, which support no less than one-half of the total surface area of the 
diaphragm in either the fully opened or fully closed position.  

 
(m) The main valve seat and the stem bearing in the valve cover shall be removable. 

 
(n) The valve seat shall be retained by flat head machine screws for ease of 

maintenance.  
 

(o) The lower bearing of the valve stem shall be contained concentrically within the 
seat and shall be exposed to the flow on all sides to avoid deposits.  

 
(p) To insure proper alignment of the valve stem, the valve body and cover shall be 

machined with a locating lip.  
 

(q) Cover bearing, disc retainer, and seat shall be made of the same material.  All 
necessary repairs and/or modifications other than replacement of the main valve 
body shall be possible without removing the valve from the pipeline.  
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(r) Valve shall have two coats of manufacturer’s standard fusion-bonded epoxy 
conforming to AWWA C550. 

 

961.04.02 Pilot Control System  
 
(a) The pressure reducing pilot control shall be a direct-acting, adjustable, spring-

loaded, normally open, diaphragm valve designed to permit flow when outlet 
pressure is less than the spring setting.  

 
(b) The pilot control shall be held open by the force of the compression on the spring 

above the diaphragm and it closes when the outlet pressure acting on the 
underside of the diaphragm exceeds the spring setting. 

 
(c) The pilot control system shall include a fixed orifice. The pilot system shall 

include opening and closing speed controls. Pilot control piping shall be Type K 
copper tubing. 
 

(d) The pilot control shall have a second downstream sensing port, which can be 
utilized to install a pressure gauge.  

 
(e) Pilot system shall include following: 

 
(1) 3-way NEMA 4 solenoid valve to open/close the main valve independent of 

pressure control. Solenoid shall include manual control. 
 

(2) Limit switches as required by Contract Documents to provide main valve 
position status. 

 

961.04.03 Flow Metering Device 
 
Where required by the Contract Documents or as directed by the County, the pressure 
reducing valve shall come equipped to provide flow metering capability with an 
electronic 4-20 mA valve position transmitter, 4-20 mA differential pressure transmitter 
with sensing line piped to the main valve, and remote mount electronic controller panel. 

 
(f) The controller shall be 120 volt AC in a NEMA 4X enclosure with an internal low 

voltage loop power supply to power valve mounted devices. The controller shall 
be wired to the valve position transmitter and the differential pressure transmitter. 
The controller shall monitor both signals to compute the flow as the valve 
modulates to maintain the downstream pressure. The flow signal shall be a 
passive signal for monitoring purposes only and shall have no effect on valve 
operation. The controller shall provide a 4-20ma output signal proportional to 
flow (engineering units of GPM) for local and remote monitoring. 
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(g) The differential pressure and PRV position transmitters shall be provided with 
NEMA 4X enclosures. The differential pressure and PRV position transmitters 
shall be provided with standard manufacturer’s calibration hardware and software, 
with documentation and instructions for calibrating transmitters. 

 

961.05 TAPPING SLEEVES AND VALVES.  
 

(a) Tapping sleeves for DIP, PVC C-900 and PVC C-905 pipe shall be flanged outlet. 
All tapping sleeves shall be furnished with an outlet for testing. The Contractor 
shall provide facilities for and shall test the tapping sleeve and valve prior to 
making tap. Tapping sleeve shall be stainless steel. Cast iron tapping sleeve will 
be permitted only with approval from Department of Public Works. Tapping 
sleeves for PVC pipe shall be specifically designed for AWWA C900 and C905 
piping. Only core cutting type tapping machines shall be used for PVC pipe. 
 

(b) Tapping sleeves for HDPE pipe shall be either the stainless steel strap-on type or 
the HDPE electrofusion type. Strap-on saddles shall be stainless steel conforming 
to ASTM A240 and shall have flanged outlet. Sleeves shall be furnished with 
testing outlet. Stainless steel sleeves shall have stainless steel hardware and 
spring-type washers. Sleeves shall be limited to services under 150 psig and an 
operating temperature range of 32-degree to 85 degree F.  

 
(c) Electrofusion saddles shall be molded HDPE conforming to ASTM D3350, 

PE3408 with cell classification 345464C and shall have integral terminal plugs 
for electrofusion equipment connection. Saddles shall be suitable for HDPE 
piping 3-inch through 20-inch diameter with 2-inch diameter threaded pipe outlet. 
Corporation stops shall be used in lieu of gate valves. 

 
(d) Valves for tapping service shall meet all the requirements for resilient seated gate 

valves. In addition, the body seat rings shall have adequate clearance to pass a 
cutter of full diameter and nominal size of the tapping valve.  All tapping valves 
shall be flanged by mechanical joint. 

 
(e) Tapping sleeves for PCCP shall be furnished and installed in accordance with the 

requirements of the manufacturer, and by a County approved tapping firm. 
 

961.06 ROADWAY VALVE BOXES. Roadway valve boxes shall be round head, 
sliding type and adjustable with a 3-foot to 4-foot extension with 5-1/4 inch diameter 
shaft complete with cover marked “Water” for water applications and “Sewer” for sewer 
applications. Valve boxes in paving shall be provided with locked adjustment risers to set 
box cover flush with finished grade. Deep set valves shall have extension stems and valve 
boxes as shown on the Standard Details. 
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961.07 FIRE HYDRANT.  
 

(a) All fire hydrants shall conform to the requirements of AWWA C502 for Dry 
Barrel Fire Hydrants. The quality and bury length shall be as specified. The fire 
hydrants shall be furnished with two (2) 2-1/2-inch outlet nozzles (National 
Standard Fire Hose Coupling Screw Threads) and one (1) 4-1/2-inch outlet nozzle 
(City of Baltimore Standard and Howard County Detail W1.14). Fire hydrants 
shall have a nominal 5-1/4-inch main valve opening. 

 
(b) The inlet connection shall be a 6-inch mechanical joint connection; the hydrants 

shall open counterclockwise; and the color of the finish paint for the top section 
shall be a County approved, non-lead based, Safety Orange. Hydrant shall not 
experience excessive vibration or cavitation noise at any position of the main 
valve. 

 
(c) The following design features are supplementary specifications in accordance 

with AWWA C502. The fire hydrants shall be the compression type opening 
against the pressure. The interior of the shoe plus the iron cap nut and main valve 
bottom plate shall be epoxy coated in accordance with AWWA C550 for 
Protective Interior Coatings for valves and hydrants. Bronze-to-bronze threads 
shall be used for main valve assembly removal. Hydrants shall have frangible 
sections near the ground line. Caps shall be secured to the hydrant barrel by 
chains having links made from stock not less than 3/16-inches in diameter. Cables 
of equivalent strength are not acceptable. There shall be two drain outlets 
provided in the base, barrel, or between the base and barrel. The opening between 
the operating nut and the top of the bonnet shall be protected by skirting the 
operating nut. Dual 0-ring stem seals shall be used. 

 
(d) Hydrants shall be a “Traffic Model” design having a ground line breakaway 

feature to prevent or minimize damage to nozzle section and standpipe in the 
event of traffic collision.  The main valve shall remain closed and reasonably tight 
against leakage. 

 
(e) The operating nut and outlet nozzle cap nuts shall be Pentagon, measuring 1-1/2-

inch from point to flat base. 
 
(f)  Hydrants shall be prime coated and painted in accordance with AWWA Standard 

Specifications, color as noted in Paragraph b above. 
 
(g) Hydrants shall be provided with grade extensions as necessary. Extensions shall 

be provided in 6-inch increments. Only one extension shall be used per hydrant. 
Extensions shall be by the same manufacturer as the hydrant. 

 
(h) All exterior hardware shall be stainless steel. 
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961.08 WATER HOUSE SERVICES AND APPURTENANCES FOR 5/8-INCH 
THROUGH 2-INCH PIPE. 

961.08.01 Copper tubing shall comply with the latest standard specifications for seamless 
copper water tube, ASTM B88 soft temper, type k unless otherwise shown or directed. 

961.08.02 Unions, couplings and other fittings for copper tubing shall-be the copper 
service thread type. Three part unions shall be used. All unions, couplings and other 
fittings shall be for flared end or compression end with grip joints unless otherwise 
approved by the County.  All brass fittings shall be of the “No-Lead” type and marked 
with manufacturer’s designations.  

961.08.03 Corporation stops for use on copper base services shall be the ballcorp style 
with full port opening and 300 psi rating, taper thread inlet with either flared end or 
compression end with grip joint outlets. Corporation stops shall be manufactured in 
accordance with AWWA C800. 

961.08.04 Curb Stops shall be full port ¼ turn valves, 300 psi rating, with either flared 
end or compression fittings with grip joints.  Curb stops shall be heavy cast bronze body 
that conforms to material requirements of AWWA C800. 

961.08.05  Outside Meter Settings 1-inch and Smaller. 
Outside meter settings 1-inch and smaller shall be the angle yoke style with vertical inlet 
and outlet. Yokes settings shall have inlet and outlet angle key valves with bleeders. 

961.08.06  Twin Services.  
For twin services inside meter vaults, t-bar setters shall be used. Yokes shall be as 
specified in 961.08.05. 

961.08.07  ¾-inch and 1-inch Inside Meter Setting.  
¾-inch and 1-inch inside meter settings shall be vertical inlet and outlet with ends for 
flared copper or compression end with grip joints. Settings shall be manufactured in 
accordance with AWWA C800. 
 
¾-inch and 1-inch inside meter settings shall be vertical inlet and outlet with ends for 
flared copper or compression end with grip joints. Settings shall be manufactured in 
accordance with AWWA C800  
 

961.08.08 1 ½  -inch and 2-inch Copper Water Meter Settings  
 
1 ½ 1-1/2-inch and 2-inch copper water meter settings shall be horizontal inlet and outlet, 
high bypass option, and ends for flared copper or compression end with grip joints. 
Settings shall be constructed of brass conforming to AWWA C800 and copper tubing. 
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961.08.09 Service Saddles.   
 

(a) Service Saddles For Metallic Pipe:  Service saddles for metallic pipe shall be 
ductile iron body in accordance with ASTM A395 or ASTM A536 double strap 
type meeting the requirements of AWWA C-800.  Straps shall have a flat pipe 
bearing surface and shall be 5/8-inch AISI C1010, ASTM A510 steel, zinc plated 
with trivalent seal.  

  
(b) Service Saddles For Non Metallic Pipe:  Service saddles for non metallic pipe 

shall be ductile iron body meeting ASTM A395 or ASTM A536 with a single 3¼  
-inch minimum width or double 1½-inch minimum width 18-8 type 304 stainless 
steel band(s), be epoxy or nylon coated and meet the requirements of AWWA 
C800.  Saddles and straps shall be formed to meet the curvature of the pipe, 
provide full support around the circumference of the main and shall not distort, 
scratch or damage the pipe when tightened.  Saddles shall be manufactured for 
underground service and shall be rated for a minimum service of 200 psi.  Saddles 
shall have water tight rubber gaskets meeting ASTM D2000 around the tap hole.  
Service saddles shall be used for 2-inch and smaller water house connections on 
nonmetallic pipe.  Saddles for use on PVC water mains shall be manufactured 
specifically for use on AWWA C900 PVC pressure pipe.  Only core-cutting type 
tapping machines shall be used with service saddles on non-metallic pipe.        

961.08.10 Curb Stop Boxes.  
 
Cover shall be cast iron or poly-iron. Curb Service Box shall be injection molded and 
commercially manufactured utilizing a compound manufactured per ASTM D-2853-70, 
Class 1212. Material shall be a rigid combination of polyolefin with fibrous inorganic 
component reinforcing and UV stabilizer additives to assure resistance to material 
degradation from ultraviolet light. The box shall be telescoping two-piece (screw style) 
with polycarbonate ring, pentagon bolt and cover. Upper section shall be locatable 
electronically and magnetically with ring riveted to the top piece. Lower section shall be 
a full threaded shaft of 2.35" ID over a Buffalo style arch, 4" wide by 7" high and saddle, 
3-1/3" wide by 4" high. 
 

961.08.11 Meter Boxes.  
 
Meter boxes for 2-inch and smaller meters shall be the pre-cast concrete type with cast 
iron cover and frame. In high groundwater locations, round prefabricated (polyethylene) 
plastic water meter vaults shall be used in lieu of pre-cast concrete. Meter boxes for 1-
inch and smaller meters shall be in accordance with Standard Details W3.27 through 
W3.32. Boxes for 1 ½” and 2” meters shall be in accordance with Standard Detail W3.34. 
Meter box cover and frame shall be in accordance with Standard Detail W3.12.  
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961.09 METER VAULTS.  
 
Unless otherwise noted on the Contract Documents, meter vaults for meters 3-inch and 
larger shall be pre-cast concrete structures and shall have configurations as shown on the 
Standard Details. Where required by the County, vaults and all components within the 
structure shall be prefabricated and assembled in shop conditions. Individual components 
such as pipe, fittings, valves, and other appurtenances shall comply with requirements set 
forth elsewhere in this Category.  
 

961.10 BLOW-OFF HYDRANTS  
 

(a) Blow-off hydrants shall be for purposes of water main flushing only. 
 

(b) Blow-off hydrants shall be for traffic installation with Howard County modified 
2½ -inch steamer cap and stainless steel nuts and bolts. The hydrant barrel shall 
be 3 inches in diameter and made of Schedule 80 PVC or Class 52 DIP. Unless 
otherwise specified, the bury length shall be 4.0 feet. 

 
(c) The meter box shall be high density polyethylene 18-inch diameter, tapered to 24-

inches at the bottom. 
 

(d) The frame and cover for the meter box shall be ductile iron with anchor lugs. The 
cover lettering shall be “Water Blow-Off”. 

 

961.11 PUMPS, VALVES AND APPURTENANCES FOR LOW PRESSURE 
SEWER SYSTEMS.  
 

961.11.01 Grinder Pump.  
 
Grinder pumps shall be the semi-positive displacement type packaged grinder pump. 
Pump package shall include grinder pumps suitably mounted in fiberglass or HDPE 
basin; electrical quick disconnect; necessary power and control wiring; pump removal 
system; shut-off valve, anti-siphon valve, and check valve assembled within the basin. 
Where required by the Contract Documents, above-grade electrical control panels shall 
be provided to house electrical disconnects and alarm features. 
 

961.11.02 Union Ball Valves.  
 

(a) Valves shall be rated for 150 psi pressure with a tight shut-off at 70°F and shall 
have the full port configuration in all sizes. The port through the ball and valve 
interior shall be constant in diameter and shape for a straight through flow pattern. 
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There shall be no obstruction to flow through the valve interior. Valves shall be 
suitable for the conveyance of raw sewage. 

 
(b) Valves shall have quarter-turn operation and shall be equipped for buried service 

and operation through a 5¼-inch inside diameter valve box. Each valve shall be 
equipped with a single piece tee operating head, 5/8 inch thick measuring one 
inch high and with a length equal to the diameter of the valve head or a minimum 
of two inches as shown on the Standard Details. The operating tee head and 
adapter shall be designed to withstand the opening and closing torques up to the 
full pressure rating of the valve without damage to the operating tee head, adapter, 
or valve. The operating tee head shall be positioned on the valve so the position of 
the valve port, open or closed, can be determined by viewing from the top of the 
valve. In the closed position, the operating tee head shall be perpendicular to the 
direction of flow. Tee head and adaptor pin shall be of aluminum, brass, stainless 
steel, or bronze, and shall be supplied by manufacturer of valve. 

 
(c) End connections shall be as shown on the Standard Details with adapters provided 

that are compatible with PVC pipe. Unions shall be integral with the valve and 
permit easy removal of both union nuts. 

 
(d) Seats shall be of permanently lubricated Teflon and the O-ring seal shall be of 

Buna-N rubber.  
 

(e) Ball valves shall have the minimum CV values for the valve sizes listed below: 
 

Size gpm at one psi pressure drop 

1¼ inch 77 
1½ inch 116 
2 inch 159 

961.11.03 Check Valves.  
 
Check valves shall be gravity-operated, flapper type suitable for buried service in 
horizontal position and the sizes shown on the Contract Documents. Internal parts shall 
be made of stainless steel, PVC, and/or synthetic elastomer to insure corrosion resistance. 
Valves shall be manufactured for at least 150 psi service rating and shall be compatible 
for use with the SDR-21, solvent cement, or push-on PVC pipe. Each check valve shall 
provide full-ported passageway when open and flapper or seat to assure tight seating at 
low back pressure. Valve body shall be manufactured from PVC. Valve shall be provided 
with unions on either side to facilitate removal of the check valve. 
 

961.11.04 Connection Appurtenances. 
 

(a) Service saddles with clamps and service sleeves shall provide full support around 
the circumference of the pipe and shall not distort, scratch, or damage the pipe 
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when tightened. Saddles, service clamps, and sleeves shall be manufactured for 
underground service, shall be rated for a minimum service of 150 psi and shall be 
of bronze, brass, stainless steel, malleable iron, PVC or polypropylene with 
watertight gaskets around the tap hole. Saddles with clamps, and sleeves shall be 
formed at the factory to match the outer diameter of the pipe on which they will 
be used. Outlet shall be compatible with corporation stop or piping to be used by 
Contractor. Service clamps shall be double strap. Outlet diameter shall be 1¼ inch 
minimum.  

 
(b) Tees shall be in accordance with requirements for PVC pressure pipe and fittings 

of  Section 905.01.05 PVC pressure pipe. 
 

(c) Corporation stops shall be in accordance with Section 961.08.03 except that 
threaded inlets and outlets shall be compatible with service saddles, service 
sleeves, piping, and fittings. Minimum size shall be 1¼-inch diameter or as 
indicated on the Contract Documents. 

 
 

SECTION 962 — SANITARY SEWER MANHOLES 

962.01 MANHOLES.  
 

(a) Unless otherwise specified, the Contractor shall install precast manholes.  Precast 
manholes shall meet the requirements of ASTM C478.  Precast manholes shall be 
constructed at the locations and to the elevations shown on the plans or as directed 
by the Engineer.  Installation shall be in accordance with the manufacturer's 
instructions. 

 
(b) Joints between precast manhole pipe sections shall be a rubber gasket meeting the 

requirements in ASTM C-443. When assembled the gasket shall be self-centering 
and make a uniform watertight joint. Rubber gasket joint shall be "O-ring" gasket. 

 
(c) The flexible pipe to manhole seal shall conform to ASTM C- 923. The pipe to 

manhole seal shall consist of either an integrally cast rubber gasket into the 
manhole wall or a rubber gasket with stainless steel internal expansion band and 
external pipe clamp.  All connectors shall be designed to allow adequate 
deflection for all pipe slopes entering and exiting manhole structures. 

 
(d) For sewer connections into existing manholes, a mechanical wedge-in-place type 

connector shall be installed within the cored opening.   
 

(e) All exterior surfaces of manholes shall receive a minimum two coat application of 
coal tar protective coating. Surfaces shall be prepared in accordance with the 
manufacturer’s instructions and coatings applied in the factory in a manner 
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acceptable to the Engineer.  Manhole coatings damaged from handling and 
installation shall be repaired by the Contractor. 

 
(f) Provide benched flow channels in all manholes as indicated on the Contract 

Documents. Precast concrete flow channels shall be allowed in lieu of brick flow 
channels subject to the approval of the Engineer.  Flow channels shall be benched 
to the crown of the pipe. 

962.02 MANHOLE BRICK AND MORTAR FOR SEWAGE SERVICE. All 
manhole brick shall conform to ASTM C-32, Grade SM, except that the maximum 
absorption for the average of five bricks shall not exceed 10%; and the individual brick 
maximum shall not exceed 14%. 
 
Cement for mortar shall be in accordance with ASTM C150 for Type II. 
 

962.03 MANHOLE FRAMES AND COVERS. Frames and covers shall be heavy duty 
traffic type cast iron in accordance with ASTM designation A-48 for Class No. 35B.  
 

962.04 MANHOLE STEPS. Manhole steps shall meet one of the following 
specifications, or approved equal, and comply with the Standard Details.  
 

(a) Type I (brick manhole): Cast iron meeting the requirements of ASTM A-48, class 
35. 

(b) Type II (precast concrete manhole): Steel Reinforced Polypropylene plastic step. 
Steel shall meet ASTM A-615 and polypropylene shall meet ASTM D-414.  

 
Manhole steps within any given manhole shall not vary in type and detail without the 
written approval of the Engineer. 
 

962.05 MANHOLE GRADE ADJUSTMENT RINGS AND RISERS. Manholes shall 
be adjusted to finished grade as shown on the Contract Documents in accordance with the 
Standard Specifications. Grade adjustments for manholes shall be either concrete or 
brick. All concrete grade rings shall conform to ASTM C-478. All sewer brick shall be as 
specified in section 962.02 of this Specification.  
 
Manhole risers for adjustment of finished grade for existing manholes shall consist of a 
split steel ring to be inserted into the existing manhole frame as necessary to provide the 
vertical adjustment of the frame and cover without disturbing the existing pavement. All 
vertical adjustments shall be made with only one vertical riser installed per manhole.  All 
risers shall have a stainless steel locking mechanism to secure the riser against the 
existing manhole frame. 
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962.06 MANHOLE INTERIOR LINER. Interior manhole liners are only required 
where indicated on the Contract Documents. 
 
All manhole liners shall be a PVC or HDPE sheet liner with continuous locking 
extensions in the manhole and auxiliary structures to protect the exposed manhole surface 
from corrosion. 
 
All liners must be continuous and free of pinholes across the joints and in the liner itself, 
shall have a minimum design life of 50 years in sewage conditions, and shall have been 
in use for a minimum of 3 years. 
 

SECTION 963 — JACK AND BORE, AND TUNNELING 
 

963.01 CARRIER PIPE.  Carrier pipes shall meet requirements as specified in their 
respective sections of this Specification. 
 

963.02 CASING PIPE.  The casing pipe size for jack and bore installations shall be as 
indicated on the Contract Documents. 
 

963.02.01 Steel Casing Pipe.   
 
For water and sewer carrier pipelines, the minimum steel casing pipe diameter shall be 36 
inches with a minimum wall thickness of ½-inch. 
 
The casing pipe shall be smooth-walled steel pipe, and shall have a minimum yield 
strength of 36,000 psi (ASTM A-570 Grade 36). Joints shall be fully welded around the 
circumference of the pipe with a complete penetration weld.  Pipe shall conform to 
AWWA C-200.  Paint the outside of pipe with 2 coats of coal tar protective coating. 
 

963.02.02 Reinforced Concrete Casing Pipe.   
 
Reinforced concrete casing pipe shall be in accordance with the requirements of Section 
905.04.02 except that it shall have a minimum strength of Class V and a minimum 
thickness of Wall B. 
 

963.03 CASING END SEALS.  See the County’s Approved Products List.  Approved 
manufacturers shall have a minimum 5 years of fabricating casing end seals in the United 
States. 
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963.04 CASING SPACER/INSULATORS. See the County’s Approved Products List. 
Approved manufacturers shall have a minimum 5 years of fabricating casing 
spacer/insulators in the United States. Casing spacer/insulators shall be fabricated items 
capable of providing position, support and insulation of water and sewer carrier pipes 
inside casings or tunnels. 

 
Spacer/insulators shall be virtually corrosion proof and resistant to salt spray and acids, 
shall provide dielectric insulation for the carrier pipe, and shall hold the carrier secure.  
Spacer/insulators shall be used to allow for future access by eliminating the need to fill 
the casing/tunnel annulus with sand, grout or pea gravel, which acts as an electrolyte and 
can introduce unwanted current to a steel or ductile iron carrier pipeline. 
 

963.04.01 Position. 
 
Spacer/insulators must provide the ability to position the carrier pipe within the 
casing/tunnel using one of the basic centering positions described below, and in 
accordance with the requirements of the Standard Detail and Contract Documents: 

 
(a) Standard Centering:  Places spacer/insulators at the bottom of the casing/tunnel 

but provides no restraint against movement caused from flotation or surge 
pressure buckling. 

 
(b) Standard Restrained Centering:  Places spacer/insulators at the bottom of the 

casing/tunnel and provides restraint against movement. 
 
(c) Concentric Centering:  Places spacer/insulators at the center of the casing/tunnel 

and provides restraint against movement. 
 

Spacer/insulators must be capable of grade adjustment: 
 
(a) To allow for design flexibility. 
 
(b) To position a gravity sewer to its required grade alignment within a casing/tunnel 

of a different grade alignment. 
 
(c) To maintain the required carrier pipe grade alignment by adjusting for 

irregularities in the casing/tunnel alignment. 
 

Spacer/insulators shall be injection molded high density virgin polyethylene or an ultra 
high molecular weight polymer.  The carrier pipe must be able to slide into the 
casing/tunnel with minimum pushing force.  The bearing surfaces or runners of the 
spacer/insulators must have high resistance to wear and abrasion, high impact strength, 
low deflection under compression, and a low coefficient of friction, so they will glide 
over rough spots, deflections, ridges, or uneven surfaces. 
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963.04.02  Support. 
 
The first spacer/insulator shall be placed not more than 2 feet from each end of the 
casing/tunnel.  Spacer/insulator width and subsequent placement intervals shall be to 
maintain joint stability during and after installation, to maintain the height of separation 
between carrier and casing/tunnel, and to maintain the required grade adjustments, and 
shall be in accordance with the manufacturer’s recommendations and specifications, 
depending on the support required for the carrier pipe diameter, type, live load or weight, 
and pipe stiffness or rigidity.  In no case, however, shall there be less than 3 
spacer/insulators per pipe length. 
 

963.04.03  Insulation.   
 
Spacers/insulators must provide optimum dielectric and thermal insulation for cathodic 
protection from a possible electrical shorting between the carrier pipe and casing/tunnel. 

 
Spacer/insulators must provide excellent electrical resistance and low moisture 
absorption for minimal electrical current loss and no impairment of cathodic protection. 

 

963.04.04  Components and Materials:   
 
Spacer/insulator components may consist of a shell, risers, fasteners, liners, and runners.  
Materials may be T-304 Stainless Steel, Carbon Steel, PVC, injection molded high 
density virgin polyethylene, or an ultra high molecular weight polymer. 

 
Runners should be securely attached mechanically to riser support structures at 
appropriate positions to properly support the carrier pipe. 

 
All welds and metal surfaces shall be chemically passivated. 
 

963.05 GROUT. 
 

(a) The cement used for grout shall be in accordance with the latest “Standard 
Specifications for Portland Cement” ASTM Designation C150 for Type I or Type 
II.  Certified mill tests shall be furnished for all cement used for grout.  The sand 
used for grout shall be in accordance with ASTM C404 Size No. 1 Fine 
Aggregate, or ASTM C33 Fine Aggregate. 

 
(b) Water shall be free from sulfates and other objectionable quantities of silt, organic 

matter and other impurities. 
 

(c) Design mix for grout shall have a minimum compressive strength of 100 psi 
attained within 24 hours.  Grout shall be fluid enough to inject through the grout 
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fittings and to fill voids.  However, it shall set promptly enough to keep grout 
flow under control and to keep grout from flowing into the new annular space 
after the next advance. 

 

963.06 TUNNEL BULKHEADS.  Tunnel bulkheads shall be 8-inch thick brick and 
mortar, at each end, with 2-inch diameter PVC drain pipes. 
 

963.07 TUNNEL LINER PLATES. 
 

(a) Material and Forming.  All materials shall be new and steel liner plates shall 
conform to requirements of ASTM A569 and AASHTO M167.  Liner plate steel 
shall have the minimum mechanical properties of flat plate before cold forming as 
follows: 
 
 Tensile strength = 42,000 psi, min. 
 Yield strength = 28,000 psi, min. 
 Elongation in 2 inches = 30 % 
 
The liner plate thickness shall be as shown on the Contract Documents or heavier, 
but never less than the approved design thickness.  Thickness of the liner plates 
shall be no less than specified.  If the tunnel method of construction includes a 
procedure to use installed liner plate for jacking purposes, liner plate thickness 
shall be increased to withstand the jacking pressure to be imposed.   
 
Fabricate similar segments with such accuracy and uniformity in dimensions that 
segments will be entirely interchangeable not only in individual rings but with 
similar segments of other rings.  All plates shall be punched for bolting on both 
longitudinal and circumferential seams or joints and shall be so fabricated as to 
permit complete erection from the inside of the tunnel.  In 2-flange plates, the 
longitudinal lapped seams shall be punched for four bolts per foot.  To provide 
four bolts per foot, holes along the edge of the plate that will form the longitudinal 
seams in the finished structure shall be staggered in rows two inches apart with 
holes in one row in the valleys and holes in the other row in the crests of the 
corrugations.  Space holes accurately so two rings may be bolted in any relative 
position with same size bolts in every bolt hole. Tolerance of diameter to bolt 
holes shall be plus or minus 0.02 inch from the specified diameter.  Any segment 
which does not comply with the tolerances indicated shall be replaced. 
 
Unless otherwise specified, liner plate grouting rings shall be located 
longitudinally at 48-inch or 54-inch intervals, depending on plate size. Liner plate 
grouting rings shall have a minimum of two grout holes in each grouting ring.  
Grout holes shall be 1-1/2 or 2-inch diameter standard pipe half couplings welded 
to the liner plate. 
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(b) Coating.  Where the annular space between the carrier pipe and liner plates is not 
filled and is to be maintained, the liner plates are to be coated, inside and out, as 
follows: 

 
(1) Liner plates shall be hot-dipped galvanized using prime western spelter, or 

equal, after forming in accordance with AASHTO M167.  In no case shall the 
weight of the coating be less than 2 oz./sq. ft.  If the average spelter coating as 
determined from the required samples is less than 2 oz./sq. ft., or if any one 
sample shows a deficiency of 0.2 oz., the entire lot shall be rejected. Spelter 
coating shall be of first class commercial quality free from defects such as 
blisters, flux and uncoated spots. 

 
(2) Liner plates shall be bituminous coated in accordance with AASHTO M190, 

Type A pipe. 
 

963.08 TUNNEL LINER PLATE BOLTS AND NUTS. 
 

(a) Material.  Bolts and nuts used with 4-flange plates shall be not less than 1/2 inch 
in diameter for plate thicknesses less than, or equal to, 0.179 inch (7 ga.), and not 
less than 5/8 inch in diameter for plate thicknesses greater than 0.179 inch (greater 
than 7 ga.). 

 
(1) Bolts shall have quick-acting coarse threads meeting the requirements of 

ASTM A 307. 
 
(2) Nuts shall have quick-acting coarse threads meeting the requirements of 

ASTM A 307, Grade A. 
 

(b) Coating.  Bolts and nuts shall be hot-dip galvanized in accordance with ASTM A 
153 (AASHTO M 232). 
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SECTION 964 — SANITARY SEWER REHABILITATION 
 

964.01 CURED IN-PLACE (CIP) PIPELINE SLIP LINER. 
 

964.01.01 General 
 

(a) The CIP liner shall generally consist of a corrosion resistant polyester, vinyl ester, 
or epoxy thermosetting resin, or approved equal impregnated flexible polyester 
felt or fiberglass fiber.  The liner shall meet the requirements of ASTM F1216 and 
shall be constructed to withstand inversion pressures, have sufficient strength to 
bridge missing pipe, stretch to fit irregular pipe sections, and shall invert smoothly 
around bends.  The liner shall fit tightly to the internal circumference of the 
existing pipe, and a membrane integrally bonded to the internal circumference of 
the felt, thus forming a smooth, chemically inert internal flow surface.  The 
membrane shall be a minimum of 0.25-mm +5% and shall not be considered to 
impart any structural strength of the liner. 

 
(b) The wall color of the interior pipe surface of the cured-in-place pipe after 

installation shall be a light reflective color so that a clear detail examination with 
closed circuit television inspection equipment may be made. 

 
(c) Flow Capacity: Maintenance of flow capacity of existing pipes is essential. 

Rehabilitated pipe shall have no reduction in capacity.   
 
(d) The Contractor shall verify that installed thickness of the CIP is within minus 5 

percent and plus 10 percent of the specified thickness.  The Contractor shall take 
samples to determine the installed liner thickness.  The results of the liner 
thickness measurements shall be submitted to the Engineer.  Samples shall be 
taken from each liner thickness at each liner insertion.  The costs for thickness 
testing shall be included in the bid price for rehabilitation.  Additional testing 
requirements are addressed in the 1013.07.10 in this specification  

 
(e) Resin Content: The resin content of the liner shall be 10-15% by volume greater 

than the volume of felt in the liner bag. All resin shall be specifically blended for 
use with the inversion process and be chemically stable and resistant to 
concentrations of acids, alkalis, and organics found in normal sewage.  

 
(f) Length: The length of the liner shall be that which is deemed necessary by the 

Contractor to effectively carry out the insertion and seal the liner at the inlet and 
outlet of the manhole.  Individual inversion runs may be made over one or more 
manhole to manhole sections as recommended by the manufacturer. 
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(g) The Contractor shall provide a liner exhibiting the previously described properties.  
Prior approval of shop drawings related to any or all materials or methods of 
installation shall not relieve the Contractor of this responsibility. 

 
(h) The resin used shall not contain fillers, except those required for viscosity control, 

fire retardance, or as required to obtain the necessary pot life.  Thixotropic agents, 
which will not interfere with visual inspection, may be added for viscosity control.  
Resins may contain pigments, dyes or colors which will not interfere with visual 
inspection of the cured liner.  However, the types and quantities of fillers and 
pigments added shall have prior approval of the Engineer.  

 
(i) The Contractor shall deliver the uncured resin impregnated liner bag to the site.  

The bag may not be impregnated at the site.  The liner bag shall be stored out of 
direct sunlight at a temperature of less than 39º F.  The Contractor shall provide all 
appropriate transport, handling and protection equipment including refrigerated, or 
otherwise suitably cooled, transport equipment. 

 

964.01.02 Design Parameters 
 

(a) The required structural CIP wall thickness shall be designed in accordance with 
the guidelines in Appendix X1 of ASTM F-1216. In the absence of site specific 
information, the following design parameters shall be used for the design of the 
structural liner.   

 
Common Design Parameters 

  
Modulus of Soil Elasticity  700 psi 
Soil Density  120 pcf 

 
(b) All designs shall have a factor of safety of 2.0 and shall assume fully deteriorated 

pipeline conditions. 
 

(c) The Contractor shall provide calculations supporting recommended liner 
thickness.  The calculations shall be sealed by a Professional Engineer Registered 
in the State of Maryland.  

 
(d) The Contractor shall estimate the ovality by viewing the video media and other 

information provided by the County.  If video media is not available, the 
Contractor shall assume an ovality of 3%.  In cases where the ovality exceeds 
10%, the Contractor may consider employing alternative design methods (such as 
beam design methods) to determine the pipe thickness. 

 
(e) CIP subjected to traffic live loads shall be calculated by AASHTO Standard 

Specifications for Highway Bridges, HS-20-44 Highway Loading. 
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(f) Thickness specified (designed by the Contractor and approved by the Engineer) is 
the final, in-ground thickness required.  Measured sample thickness will not 
include polyurethane or polyethylene coatings, any layer of the tube not fully and 
verifiably impregnated with resin, or any portion of the tube not deemed by the 
Engineer to be a structural component of the composite. 

 
(g) The Contractor must consider any factors necessary to ensure the final; cured-in-

place pipe thickness is not less than specified (designed by the Contractor and 
approved by the Engineer) above.  These factors include any stress applied to the 
material during transportation, handling, installation and cure; the host pipe’s 
material type, condition, and configuration; weather (including ambient 
temperature conditions); and any other factors which are reasonably expected to 
be found in existing sanitary sewer systems. 

 
(h) Design thickness provided by the Contractor shall be evaluated by the Engineer 

prior to beginning work. 
 

964.01.03 Manufacturer Information 
 

(a) It shall be necessary for the Contractor to obtain the County's prior approval for all 
materials or processes and the County shall have the power at any time to order 
the Contractor to modify or discontinue any practice.  All such orders shall be 
given in writing. 

 
(b) All fabricating and Contractor testing shall be carried out under cover and no 

materials shall be exposed to the weather until they are ready to be inserted.  All 
materials should be protected from the weather and exposure to ultra-violet light 
as practicable during the manufacture and installation process. 

 
(c) Each liner shall be accompanied by a certificate of conformity. 

 
(d) The product proposed for the cured-in-place rehabilitation of sewers must have 

been in use for at least three years.  All cured in place rehabilitations shall be 
installed only by an experienced Contractor having installed at least five similar 
projects involving the same material, equal size, and comparable length. The 
Contractor shall submit a comprehensive list of experience presenting similar 
experience involving cured in place liners within the past three (3) years.  
Information to be submitted shall include but not be limited to: date and duration 
of work, location, pipe information (i.e., length, diameter, material, etc.); utility 
Owner information (i.e., name, address, telephone number, contact person); and 
pipeline use. 

 

964.02 POLYETHYLENE SLIP LINER. 
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(a) Polyethylene sewer liner pipe and fittings shall be manufactured from a 
polyethylene compound conforming to ASTM D1248 and meeting the materials 
requirements for Type III, Class C, Grade Category 5.  

 
(1) Pipe made from this compound must have a long-term hydrostatic strength 

rating of 1600 psi or more, in accordance with ASTM D2837.  
 

(2) When the environmental stress crack resistance (ESCR) of the compound is 
measured in accordance with ASTM D 1693, Condition C, the compound 
shall withstand not less than 1,000 hours in 100% solution Igepal CO-630 at 
100°F before reaching a 20% failure point (F20).  

 
(b) The liner pipe shall be manufactured in accordance with ASTM D3035 or ASTM 

F 714.  
 

(c) The same manufacturer information referenced in 964.01.03 for the CIP slip liner 
is required for the Polyethylene slip liner.   
 

964.03 SEWER POINT REPAIR. 
 

964.03.01  Cured In Place Liner 
 

(a) The tube shall consist of one or more layers of flexible needled felt material 
capable of carrying resin and withstanding installation pressures and curing 
temperatures.  The felt tubular material shall be lined on one side with a 
translucent waterproof coating such as polyurethane, polyethylene, or polyvinyl 
chloride (PVC), and be fully impregnated with a liquid thermosetting polyester or 
vinylester resin and catalyst system compatible with the inversion process.  The 
resin must be able to cure in the presence of water and the initialization 
temperature for cure shall be less than 180o F (82.2o C).  The tubing shall be 
properly sized to the diameter of the sewer pipe and the length of the sewer pipe to 
be point repaired and to be able to stretch to fit irregular pipe sections. 

 
(b) Resin/Catalyst:  The liquid thermosetting resin used to impregnate the tube shall 

produce a properly cured tube, which will be resistant to abrasion due to solids, 
grit and sand.  The cured tube shall be resistant to corrosion due to acids and gases 
such as sulfuric acid, carbonic acid, hydrogen sulfide, methane and carbon 
monoxide.  The resin selected shall have proven resistance to normal municipal 
sewage. 
 

(c) Packaging, handling and shipping shall be performed in accordance with the 
manufacturer's instructions.  
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(d) Tests for compliance with this specification shall be made according to ASTM F-
1216.  Upon request, the manufacturer, at no additional cost to the County shall 
provide a certificate of compliance with this specification to the County. 

 
(e) The product proposed for the rehabilitation of the sewers must have been in use 

for at least three years for pipeline diameters of similar size to the contract 
documents.  The Contractor may be required to provide up to 6 references and/or 
demonstrate the product prior to approval by the Engineer. 

 
(f) The Contractor shall issue a one year Installer Warranty Certificate covering all 

materials used, installation and structural strength, smooth hydraulic transition, 
and assurance against any visible deformation during the warranty period.  The 
Warranty Certificate is to state that the Contractor shall repair all above listed 
defects at the Contractor’s expense within 30 days of notification of the defect. 

 
(g) The manufacturer of the CIP Point Repair System shall issue a 10-year Material 

Warranty Certificate for supply of CIP Point Repair System materials of the latest 
design for any defective point repair identified during the warranty period.  The 
Warranty Certificate is to state that the manufacturer shall supply replacement 
parts at the manufacturer’s expense within 60 days of notification of the defect. 

 

964.03.02  Chemical Sealing of Pipe Joints 

(a) General  

(1) The intent of this item is to define the properties a sealing material shall have 
to perform effectively in the intended application and under expected field 
conditions.  

(2) Generic chemical sealing materials currently used are listed with the basic 
properties, performance standards, and mix ratios which have previously 
given acceptable performance. 

(3) It is recognized that new and improved chemical sealing materials may 
become available. Sources, manufacturers, and product names of chemical 
sealing materials will change and therefore specific sources, manufacturers, 
and product names are not referred to in this specification. 

(4)  Sealing materials shall contain a root inhibitor. 

(b) All chemical sealing materials used in performance of the work specified shall 
have the following properties and characteristics: 

 
(1) While being injected, the chemical sealant shall be able to react/perform in 

the presence of water.  
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(2) The cured material shall be capable of withstanding submergence in water 
without degradation.  

(3) The resultant sealant formation shall prevent passage of water.  

(4) The sealant, after curing, shall be flexible as opposed to brittle or rigid.  

(5) In place, the resultant sealant formation shall be able to withstand freeze/thaw 
and wet/dry cycles without adversely affecting the seal.  

(6) The sealant formation shall not be biodegradable. Additives may be used to 
meet this requirement.  

(7) The cured sealant shall be chemically stable and resistant to concentrations of 
acids, alkalis, and organics found in sewage.  

(8) Packaging of component materials shall be compatible with field storage and 
handling requirements. Packaging shall provide for worker safety and 
minimize spillage during handling.  

(9) Mixing of component materials shall be compatible with field operations and 
not require precise measurements.  

(10) Cleanup shall be done without excessive use of flammable or hazardous 
chemicals.  

(11) Residual sealing materials shall be removable from the sewer after injection 
to insure no flow reduction, restriction, or blockage of sewage flows.  

(c) The following chemical sealing materials shall be acceptable.  

(1) Acrylamide base gel 

(2) Urethane base foam 

(3) Urethane base  
 
 

964.04 MANHOLE REHABILITATION.  

964.04.01 Manhole Rehabilitation through Chemical Sealant Coating.  
 
The Contractor may use the following products in conjunction with the coating material 
to facilitate manhole rehabilitation.  Material compatibility of the products must be 
verified prior to commencement of work. 
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(a) Patching Mix: A quick-setting cementitious material shall be used as a patching 
mix and is to be mixed and applied according to manufacturer's recommendations.  
The cementitious material shall be suitable for topcoating with an epoxy coating, 
and shall also have the following minimum requirements: 
 

  Compressive Strength  ASTM C-109  6 hr 1,400 psi 
Shrinkage   ASTM C-596  0% at 90%  

         relative humidity 
  Bond    ASTM C-321  28 day 150 psi 
  Cement      Sulfate resistant 
  Density, when applied     105 ±5 pcf 

 
(b) Infiltration Control Mix: A rapid-setting cementitious product specifically 

formulated for leak control shall be used to stop minor water infiltration and shall 
be mixed and applied according to manufacturer's recommendations.  The control 
mix shall be suitable for topcoating with an epoxy coating.  The control mix shall 
also have the following minimum requirements: 
 

  Compressive Strength  ASTM C-109    1 hr    600 psi 
  Compressive Strength  ASTM C-579 B 24 hr 1,000 psi 
  Bond    ASTM C-321    1 hr      30 psi 
  Bond    ASTM C-321  24 hr      80 psi 

  
(c) Grouting Mix 
 

(1) A cementitious grout shall be used for stopping very active infiltration and 
filling voids and shall be mixed and applied according to manufacturer's 
recommendations.  The grouting mix shall be suitable for topcoating with an 
epoxy coating.  The cementitious grout shall be volume stable and have a 
minimum 28 day compressive strength of 250 psi and a 1 day strength of 50 
psi. 

 
(2) Chemical grouts may be used for stopping very active infiltration and shall be 

mixed and applied per manufacturer's recommendations. 
 

(d) Water shall be potable 
(e) Epoxy Coating 

 
(1) The monolithic high-build epoxy coating shall consist of a 100% solids 

epoxy formulated with exceptionally high physical strengths and broad range 
chemical resistance.  The coating system coverage shall be a minimum of 100 
mils and shall be determined by the manufacturer.  The manufacturer shall 
provide documentation for the recommended thickness.  

 
(2) The epoxy coating shall have a one-year labor and materials, non-prorated 

warranty to stop infiltration and further deterioration of the structure. 
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(3) The epoxy coating shall have the following minimum requirements: 

 
Test Property Results 

ASTM-D-790 Flexural Strength 12,443 psi 
ASTM-D-695 Compressive Strength, Yield 12,870 psi 
ASTM-D-638 Tensile Strength 6,640 psi 
ASTM-D-638 % Elongation @ Max Load 1.53% 
ASTM-D-2240 Hardness, Shore D 80 
ASTM-D-256 Impact, IZOD 0.345 ft. lb/in of notch 
 

(4) The epoxy coating shall have the following minimum requirements after 
seven day curing: 

 
Test Property Results 

ASTM-D2240 Hardness 82 Shore D 
ASTM-63860 Ultimate Elongation 6% 

 
(5) Chemical Resistance: The corrosion resistance of the epoxy coating shall be 

tested by the coating manufacturer in accordance with ASTM D543 and shall 
be resistant to acids, alkalis, and organics found in normal sewage.   

 
(f) Product Certification: The manufacturer shall warrant that the products are 

produced in conformity with its standard specifications or formulations within 
recognized tolerances, free of adulteration or contamination, and that the product 
will perform in accordance with representations in the manufacturer's literature 
and technical data sheets when properly applied in strict conformance with the 
printed instructions on container and prescribed in technical data instructions and 
when applied to a properly prepared surface. 

964.04.02 Manhole Rehabilitation with Interior Liner.  

964.04.02.01 Epoxy Liners 
 
Epoxy liners shall be two or three part epoxy to protect concrete and steel from chemical 
attack. The minimum thickness for liners shall be 60 mils for spray on and 125 mils for 
rotary spray. 
 
 
Epoxy liners shall have a minimum tensile strength of 2,500 psi per ASTM C307, 
minimum flexural strength of 4,600 psi per ASTM C 580, and a 30 minute working time 
and initial setup of 17 hours at 70 degrees F. 
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SECTION 965 — RECLAIMED WATER SYSTEMS 
 
Material selection for reclaimed water systems shall be in accordance with Section 1019. 
Material requirements shall be in accordance with specifications specified herein. All 
materials shall be clearly identified for reclaimed water service. Exposed piping, valves 
and appurtenances shall have purple paint coatings along with legible stenciled text: 
“RECLAIMED WATER”. Hose bibs, hydrants, sprinklers or other above ground 
connection points shall have signage clearly stating “Reclaimed Water – Do Not Drink”. 
Valves, meters, valve boxes, meter boxes, and other components shall have the words 
“Reclaimed Water” embossed on the cover and/or body. Application of reclaimed water 
systems shall be in accordance with the latest restrictions of the Maryland Department of 
the Environment and State regulations (COMAR). 
 

SECTION 966 — SHARED SEPTIC SYSTEMS 
 

Shared septic systems shall be in accordance with Section 1018 of these specifications 
and as noted herein. 
 

966.01 GRINDER PUMPS. Grinder pumps shall be the semi-positive displacement type 
packaged grinder pump. Pump package shall include grinder pumps suitably mounted in 
fiberglass or HDPE basin; electrical quick disconnect; necessary power and control 
wiring; pump removal system; shut-off valve, anti-siphon valve, and check valve 
assembled within the basin. Where required by the Contract Documents, above-grade 
electrical control panels shall be provided to house electrical disconnects and alarm 
features. 
 

966.02 SIMPLEX PUMP CONTROL PANEL. Control panel shall be a fiberglass, UL 
listed, NEMA 4X enclosure with lockable hasp and UV stabilized construction. All metal 
parts shall be stainless steel. All external wiring between pump and panel shall be in 
conduit. 
 

966.02.01 Control Panel Positioning  
 

(a) Control panel shall be mounted on the house so that a clear line of vision is 
maintained between the control panel and the pump chamber. 

 
(b) Minimum height to the bottom of the panel shall be 46” above final grade. 

(c) Five foot clearance from obstructions such as equipment and landscaping shall be 
maintained. 
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966.02.02 Control Panel Components 
 
The control panel shall include the following: 

(a)  “Touch-safe” interior or a dead front interior shield 
 
(b) External audible alarm (minimum 100 decibels) with accessible silencer button or 

pad 
 
(c) External red flashing high water alarm light  
 
(d) Magnetic contactor with one auxiliary contact. 
 
(e) Hand / Off / Auto switch shall be three position type with maintained contact in 

both the Off and  Auto position and spring return to center in the Hand position. 
 
(f) Terminal strip shall be six point minimum and rated to 15 amp 
 
(g) Double-pole pump circuit breaker. 

 
(h) Single-pole alarm circuit breaker.  

 
(i) GFI convenience receptacle. 

 
(j) Pump run-time meter. 

 

966.02.03 Control Panel Labeling 
 

Control panel sign shall be adhesive back, non-fading; 3” X 5” and shall read: 
 

HOWARD COUNTY DEPARTMENT OF PUBLIC WORKS  
SEWAGE PUMP CONTROLS 

IN CASE OF ALARM CALL 410-313-4900 
DO NOT OPEN PANEL 

 

966.02.04 Control Panel Conduit Seal  
 
Conduit Seal shall be installed in conduit between control panel and pump chamber, 
sealed to comply with the National Electric Code. 
 

966.03 GRINDER PUMP CHAMBER 
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966.03.01 Grinder Pump Chamber Construction 
 

Grinder pump chamber shall be of fiberglass or composition plastic construction. The 
chamber shall have a green polyethylene domed lid closed with ¼” pan head drilled 
spanner tamper proof bolts. The chamber shall have a precast reinforced concrete 
access riser, minimum 24” ID. The base of the chamber shall be a maximum depth of 
10’ below the finished grade. Chamber shall rest on 6” of compacted AASHTO #57 
aggregate. The inlet, outlet and baffle shall be connected with watertight seal boots. 
The grinder pump shall rest on a stainless steel support stand. 

 

966.03.02 Grinder Pump Chamber Valves.  
 
The chamber shall contain a PVC true union isolation ball valve and quick disconnect 
coupling, 24” maximum from riser access. 
 

966.03.03 Grinder Pump Chamber Level Control 
 
Pump level control shall be accomplished by non-fouling means and shall be one of the 
following devices: 

 
(a) Pump control shall be accomplished by monitoring the pressure change in an 

integral air column connected to a pressure switch. 
 
OR 
 

(b) Pump control shall be accomplished through the use of low-voltage, solid state 
probes. 

 

966.03.04 Grinder Pump Chamber Service Accessories 
 

(a) Braided nylon pull rope (1/2” minimum diameter) to remove pump for servicing 

(b) Stainless steel eyelet to fasten service rope to inside of riser 

(c) 3/8” stainless steel clip to fasten service rope to pump 

 

966.03.05 Grinder Pump Chamber Electrical Connection 
  
Power and control connections to chamber shall be accomplished through a NEMA 6P 
electrical quick disconnect. 
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966.04 GRAVITY STUBS TO HOUSE AND CLEANOUTS. Gravity stubs to house 
and cleanouts shall be as shown on the Standard Details. 
 

966.05 PIPING AND VALVE COMPONENTS 
 

(a) Sewer pipe shall be PVC as specified in paragraph 905.01.02. Pressure pipe shall 
be PVC as specified in paragraph 905.01.05. 

 
(b) Pipe support shall be 316 stainless steel split ring. 

(c) Isolation valves shall be brass ball valves as specified in paragraph 961.11.02. 

(d) Connection appurtenances shall be as specified in paragraph 961.11.04. 

966.06 COLLECTION SYSTEM. The sewerage collection system shall conform to the 
standards in Category 1000: 
 

(a) Section 1000 – General Requirements Water Main, Sanitary Sewer & Storm 
Drain Construction 

 
(b) Section 1009 – Sanitary Sewer Mains and Sewer House Connections 

(c) Section 1010 – Sanitary Sewer Manholes 

(d) Section 1011 – Sanitary Sewer Force Mains 

(e) Section 1012 – Jack and Bore, and Tunneling Installations 

966.08 PUMPING STATIONS.  All pumping stations shall conform to “Chapter 6: 
Wastewater Pumping Station Design” in the Howard County Design Manual Volume II: 
Water and Sewer.  
 

966.09 HEADWORKS FACILITY. 

966.09.01 Transition manhole. Transition manhole per Standard Details and Section 
962. 
 

966.09.02 Isolation gate valve(s). Isolation gate valve(s) per Standard Details and 
Section 961.01. 
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966.09.03 Septic Tank(s).  All septic tank(s) shall be per Volume II design 
requirements. 
 

966.09.04 Distribution Box(es). All distribution box(es) shall be per Volume II design 
requirements. 
 

966.09.05 Absorption trenches 
  

(a) All absorption trenches shall be per Volume II design requirements. 
 

(b) All distribution lateral terminations shall have standpipes, turf boxes and 
cleanouts per Volume II design requirements. 

 

966.09.06 Roadway. 
 
Access roadway shall be paved per Volume II design requirements. 
 

966.09.07 Utility Storage Building 
 

(a) 8’ x 12’ vinyl sided storage building 
 

(b) High wall barn style with 6’ side walls 
 

(c) One double door on end of building 
 

(d) Doors and frame to be reinforce 

(e) Door hinges must be “T” type or strap type; 3 hinges per door side. Piano hinges 
are not acceptable 

 
(f) No windows 
 
(g) 10’ ridge vent 

 
(h) 4’ x 4’ pressure treated skids 

 
(i) 2’ x 4’ floor joist 16” on center 

 
(j) 5/8” plywood floor sheathing 

 
(k) 2” x 4” studs 16” on center 
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(l) All walls to be plated at bottom and double plated at the top 
 

(m) ½” roof sheathing 
 

(n) 240 pound asphalt 20 years shingles 
 
(o) Locks are to be keyed alike  

 
(p) Almond colored vinyl siding and trim 

 
(q) Brown colored roof shingles 

 

966.09.08 Fencing and gate 
 
 Fencing and access gate per Section 914 and the Standard Details 
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SECTION 967 — CORROSION CONTROL MATERIALS 
 

967.01 REFERENCE STANDARDS.  The following is a list of the publications 
referenced in this Section. 
 

(a) American Society for Testing and Materials (ASTM) 
 

(1) ASTM A48 Specification for Gray Iron Castings 
 

(2) ASTM B418 Specification for Cast and Wrought Galvanic Zinc Anodes 
 

(3) ASTM C31 Test Methods for Making and Curing Concrete Test 
    Specimens in the Field 

 
(4) ASTM C39 Test Method for Compressive Strength of Cylindrical 
    Concrete Specimens 

 
(5) ASTM C94 Specification for Ready-Mixed Concrete 

 
(b) American Water Works Association (AWWA) 

 
(1) AWWA C210 Liquid-Epoxy Coating Systems for the Interior and Exterior 
    of Steel Water Pipelines 
 
(2) AWWA C214 Tape Coating Systems for the Exterior of Steel Water 
    Pipelines 

 
(c) NSF International 

 
(1) NSF-61  Drinking Water System Components - Health Effects 
 

(d) US Department of Transportation 
 

(1) US DOT H-20 Roadway Delineation Practices Handbook 
 

967.02 SUBMITTALS. 
 

(a) Catalog cuts of all materials to be installed shall be required and shall be submitted 
for approval. 

 
(b) Pipe coating, handling and testing procedures, and quality assurance procedures 

shall be required and shall be submitted for approval. 
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967.03 EXTERNAL COATING SYSTEM FOR STEEL PIPE. 
 

(a) General 
 

(1) All components of the coating system shall be manufactured by a single supplier 
to assure compatibility of individual components. 

 
(2) All products comprising completed coating system to be compatible and the 

same products to be used throughout the project.  Pipe surfaces that will come in 
contact with potable water inside the pipeline (e.g. spigot ends of bell and spigot 
joints) shall be coated with materials having NSF-61 certification. 

 
(3) The external coating for the steel pipe shall be one of the following coating 

systems as determined to be appropriate for the specific project requirements: 
 
  a) 100 percent solids polyurethane. 
 
  b) Three layer tape wrap system that conforms to the performance 

requirements of AWWA C214. 
 
  c) Polyolefin (extruded butyl rubber adhesive with polyethylene top coat). 
 

967.04 EXTERNAL COATING SYSTEM FOR PRESTRESSED CONCRETE 
PIPE. The external coating for the prestressed concrete cylinder pipe shall be a 
polyamide epoxy-coal tar, minimum 20 mils thickness.  The coating shall be a high-build 
corrosion resistant coating that provides one coat protection for concrete or steel in 
underground conditions.  The coating shall conform to the performance requirements 
of AWWA C210. 
 

967.05 SHOP APPLIED MATERIALS FOR VALVES, ELBOWS, AND 
FITTINGS. The external coating for valves, elbows and fittings installed with steel and 
prestressed concrete piping shall be compatible with the coating materials used to coat 
the piping. 
 

967.06 FIELD APPLIED MATERIALS FOR COATING REPAIRS. The field 
applied repair coatings shall be as recommended by the shop applied coating 
manufacturer and shall be entirely compatible with the original coating system.  The field 
coating repairs shall be performed in accordance with all recommendations of the coating 
manufacturer. 
 

967.07 FIELD APPLIED MATERIALS FOR COATING NON-WELDED STEEL 
PIPE JOINTS. Non-welded steel pipe joints shall be coated with a two component 
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extruded tape consisting of polyethylene and butyl rubber adhesive.  The tape shall 
contain stabilizers and inhibitors to resist the destructive effects of ultra-violet light. 
 

967.08 FIELD APPLIED MATERIALS FOR COATING WELDED JOINTS OF 
STEEL PIPE. Welded steel pipe joints shall be coated with a four component tape 
system specially formulated for application to steel pipe joints prior to internal welding of 
the pipe joint.  The four component coating system shall consist of a primer, anti-
corrosion joint wrap tape, mechanical outer wrap joint wrap tape, and rockshield pipe 
protection microfoam polypropylene foam cushioning combined with a layer of high 
tensile strength polyolefin film. 
 

967.09 FIELD APPLIED MATERIALS FOR COATING INSULATING 
FLANGES, Insulating Couplings, Mechanical Joints, and Insulating Corporation Stops. 
Insulating flanges, insulating couplings, mechanical joints, and insulating corporation 
stops shall be field coated with a four component coating system.  All four components 
shall be manufactured by a single supplier to assure compatibility of individual 
components.  The four components of the coating system shall be as follows: 
 

(a) Primer:  A soft brown primer containing moisture displacing corrosion inhibiting 
compounds for application by stiff brush or gloved hand at normal ambient 
temperature.  The primer shall have the following properties: 

 
  (1) Solids content:  >98%. 
 
  (2) Specific gravity:  1.08. 
 
  (3) Specific volume:  56 cu in/lb. 
 

(b) Filler Mastic:  A cold applied self-supporting molding mastic.  It shall be a 
petrolatum compound containing beads of closed cell cellular polymer and flow 
control additives.  Filler mastic shall be used at irregular surfaces to provide a 
smooth surface for the application of the innerwrap and outerwrap.  The filler mastic 
shall have the following properties: 

 
(1) Solids content:  100%. 

 
(2) Specific gravity:  0.605. 

 
(3) Specific volume:  45.9 cu in/lb. 

 
(c) Innerwrap:  A non-woven synthetic fabric carrier, fully impregnated with a neutral 

compound based on saturated petrolatum and inert siliceous fillers.  The inner tape 
shall have the following properties: 
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(1) Thickness:  46 mils. 
 
(2) Breaking strength:  22.5 lb/ sq. ft. 
 
(3) Water vapor transmission:  0.006 perms avg. 
 
(4) Resistance to cathodic disbonding:  0.28 sq. in. avg. 
 
(5) Tape width:  8 or 12 inches. 

 
(d) Outerwrap:  A plasticized polyvinyl chloride sheeting coated on one side with a 

rubber resin, pressure sensitive adhesive.  The outerwrap shall have the following 
properties: 
 
(1) Thickness:  10 mils. 
 
(2) Breaking strength:  25 lb/ sq. ft. 
 
(3) Tape width:  6 inches. 
 

967.10 PREPACKAGED MAGNESIUM ANODES. 
 

(a) Magnesium anodes shall be sized by the Engineer in accordance with the specific 
project requirements.  The composition of the anode shall be as follows: 

 
  Aluminum   0.010% Maximum 
  Manganese   0.50 to 1.30% 
  Copper    0.02% Maximum 
  Nickel    0.001% Maximum 
  Zinc    0.05% Maximum 
  Iron    0.03% Maximum 
  Silicon    0.05% Maximum 
  Other    0.05% each 
  Magnesium   Remainder 
 
 

(b) The magnesium anodes shall be vibratory packaged by the anode manufacturer in 
permeable cotton bags or cardboard boxes containing special low resistance backfill 
material.  The backfill material shall have the following composition: 

 
  Hydrated Gypsum  75% 
  Bentonite   20% 
  Sodium Sulfate  5% 
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(c) The anode and backfill shall be prepackaged into a single unit, in a vibrated 
cardboard box or cotton bag as described above.  The box shall contain centering 
devices to maintain the anode in a centered position surrounded fully by the special 
backfill.  Centering devices are not required for the bagged anodes.  A minimum of 
20 feet of AWG No. 12 solid copper wire with TW insulation (black) shall be 
attached to the anode.  Wire to anode attachment shall be by silver solder and sealed 
to prevent any moisture penetration. 

 

967.11 MAGNESIUM RIBBON ANODES. Magnesium ribbon anodes shall be sized 
by the Engineer in accordance with the specific project requirements.  The composition 
of the anode shall be as follows: 
 
 Aluminum  0.010% Maximum 
 Manganese  0.50 to 1.30% 
 Copper   0.02% Maximum 
 Nickel   0.001% Maximum 
 Zinc   0.05% Maximum 
 Iron   0.03% Maximum 
 Silicon   0.05% Maximum 
 Other   0.05% each or 0.30% Maximum Total 
 Magnesium  Remainder 
 

967.12 PREPACKAGED ZINC ANODES. 
 

(a) Zinc anodes shall be sized by the Engineer in accordance with the specific project 
requirements.  The zinc alloy shall meet the requirements of ASTM B418, Type II 
with a minimum potential of 1.10 volts to a copper/copper sulfate reference 
electrode.  The anode shall conform to the following composition: 

 
  Aluminum   0.005% Maximum 
  Cadmium   0.003% Maximum 
  Copper    0.002% Maximum 
  Iron    0.0014% Maximum 
  Lead    0.003% Maximum 
  Other    0.001% Maximum total for all others 
  Zinc    Remainder 

(b) The zinc anodes shall be vibratory packaged by the anode manufacturer in 
permeable cotton bags or cardboard boxes containing special low resistance backfill 
material.  The backfill material shall have the following composition: 

 
  Hydrated Gypsum  75% 
  Bentonite   20% 
  Sodium Sulfate  5% 
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(c) The anode and backfill shall be prepackaged into a single unit, in a vibrated 

cardboard box or cotton bag as described above.  The box shall contain centering 
devices to maintain the anode in a centered position surrounded fully by the special 
backfill.  Centering devices are not required for the bagged anodes.  A minimum of 
20 feet of AWG No. 12 solid copper wire with TW insulation (black) shall be 
attached to the anode.  Wire to anode attachment shall be by silver solder and sealed 
to prevent any moisture penetration. 

 

967.13 ZINC RIBBON ANODES. Zinc ribbon anodes shall be sized by the Engineer in 
accordance with the specific project requirements.  The anode shall be continuously 
extruded over a steel wire core of 0.13 inch centrally located in the zinc alloy.  The zinc 
alloy shall meet the requirements of ASTM B418, Type II. 
 

967.14 TEST STATIONS. The flush mount test station shall consist of a nonconductive 
terminal board mounted in a locking cast iron lid and collar (suitable for placement in 
heavy traffic areas) and a plastic shaft.  The test station shall pass U.S. DOT H-20 
roadway load test.  The cast iron of the lid and collar shall meet or exceed ASTM A48 
Class 25 specification.  The test station lid to be made of cast iron with HC CP TEST cast 
into the lid design and the entire lid shall be painted yellow.  The lid shall feature a cast-
in pentagonal bolt to lock into the cast iron cover.  The cast iron collar to be at least 2.75 
inches high with lugs cast inside to accept the locking lid and to accept a 1 inch cast iron 
repaving adapter with original lid.  The plastic shaft is to be made of ABS (acrylonitrile 
butadiene styrene), 18 inches long with a flared bottom to resist sinking in soil.  The 
plastic shaft shall have a 5 inch inner diameter.  The plastic shaft is to be riveted to the 
cast iron collar.  The test block shall be made of nonconductive PVC (polyvinyl chloride) 
plastic.  The terminal board shall contain a minimum of seven terminals, using 0.25 inch 
by 20 thread nickel-plated machine screws and nuts.  The terminal board shall fit into the 
lid using hangers cast inside the lid. 
 

967.15 TEST STATION CONCRETE. Poured concrete for the flush-mounted test 
station slabs shall be ready-mix conforming to ASTM C94.  Minimum allowable 28-day 
compressive field strength shall be 3,000 psi when cured and tested in conformance with 
ASTM C31 and ASTM C39.  Portland cement shall be Type 1. 
 

967.16 TEST STATION TERMINAL LUGS. Test station terminal lugs shall be one-
hole, compression terminal lugs for 0.25 inch bolt size. 
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967.17 CURRENT MEASURING SHUNT. Test station shunts shall be constructed to 
fit the terminal posts for the specified test station.  The resistance shall be 0.01 ohm with 
a current capacity of 8 amperes. 
 

967.18 COMPRESSION CONNECTORS. Compression connectors shall be 
specifically manufactured for splicing copper cables together.  The connectors shall be 
copper and shall be Type YC-C. 
 

967.19 ELECTRICAL TAPE. Conformable vinyl tape with a water tight sealant having 
a dielectric strength not less than 15kV for a 1/8-inch thick layer.  Conformable rubber 
tape with a water tight sealant having a dielectric strength not less than 15kV for a 1/8-
inch thick layer. 
 

967.20 COPPER/COPPER SULFATE REFERENCE ELECTRODES. The reference 
electrode shall be a permanent saturated gelled copper/copper sulfate reference electrode 
designed for a minimum 30 year life.  The electrode shall have a PVC housing 10 inches 
long, and a minimum overall package size of 8 inches in diameter by 16 inches long.  The 
reference electrode shall be prepackaged in a permeable cloth bag with special 
copper/copper sulfate reference electrode backfill.  Lead wire shall be a minimum of 25 
feet long.  The lead wire shall be AWG No. 14 stranded copper wire with HMWPE 
insulation.  The wire insulation shall be black.  The lead wire shall be attached to the 
electrode core with the manufacturer's standard connection.  The connection shall be 
stronger than the wire. 
 

967.21 SILVER/SILVER CHLORIDE REFERENCE ELECTRODES. The reference 
electrode shall be a permanent saturated gelled silver/silver chloride reference electrode 
designed for a minimum 30 year life.  The electrode shall have a PVC housing 10 inches 
long, and a minimum overall package size of 8 inches in diameter by 16 inches long.  The 
reference electrode shall be prepackaged in a permeable cloth bag with special 
silver/silver chloride reference electrode backfill.  Lead wire shall be a minimum of 25 
feet long.  The lead wire shall be AWG No. 14 stranded copper wire with HMWPE 
insulation.  The wire insulation shall be black.  The lead wire shall be attached to the 
electrode core with the manufacturer's standard connection.  The connection shall be 
stronger than the wire. 
  
967.22 CORROSION RATE PROBES. Corrosion rate probes shall be specified by the 
Engineer to meet the specific application requirements of the project. 
 

967.23 WIRE. 
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(a) All wiring, excluding wire provided with the anodes or reference electrodes, shall be 
stranded copper wire of the AWG wire size and color shown on the Contract 
Documents. 

 
(b) Wire for bonded joints shall be single conductor, stranded copper with high 

molecular weight polyethylene (HMWPE) insulation (black).  Wire size shall be 
AWG No. 2 for piping larger than 36 inches in diameter, AWG No. 4 for piping 16 
to 36 inches in diameter, and AWG No. 6 for piping 12 inches and smaller in 
diameter. 

 
(c) Wire for test lead connections to the piping shall be single conductor, stranded 

copper wire with 600-volt THWN insulation.  The wire colors and sizes shall be as 
shown on the Contract Documents. 

 
(d) Wire for anode header cables shall be single conductor, stranded copper with high 

molecular weight polyethylene (HMWPE) insulation (black).  Wire size shall be 
AWG No. 8. 

 

967.24 THERMITE WELD EQUIPMENT. Thermite weld molds and charges shall be 
suitable for the sizes and types of materials and shapes encountered.  Adapter sleeves 
shall be utilized for all thermite welds.  All components of the thermite weld equipment 
shall be manufactured by a single supplier to assure compatibility of individual 
components. 
 

967.25 COATING FOR THERMITE WELDS. 
 

(a) Thermite welds to ductile iron and/or steel pipe are to be coated with a prefabricated 
assembly specially designed for covering cathodic protection wire connections to 
piping and fittings.  The prefabricated assembly shall consist of the following 
components: 

 
(1) top plastic sheet formed with an igloo shaped dome and entry tunnel for the lead 

wire; 
 
(2) a special elastomeric compound in the plastic dome firm enough to resist flow at 

normally encountered application and operating temperatures, but soft enough to 
mold itself around and completely cover the irregular welded profile; 

(3) a double row of parallel, flexible serrations on either side of the dome to assist 
with conforming around small diameter pipe; 

 
(4) a base of black unbacked elastomeric tape with exceptional adhesive properties 

for bonding firmly to a surface when used with the appropriate primer. 
 



CORROSION CONTROL MATERIALS  967 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 321 

(5) The appropriate primer as required by the elastomeric cap manufacturer shall be 
used. 

 
(b) Thermite welds to PCCP shall be coated with a brush applied mastic (10 mils 

minimum thickness) and embedded in the concrete mortar. 
 

967.26 INSULATING FLANGES. Insulating materials shall include an insulating 
gasket, insulating sleeves and insulating washers.  The insulating sealing gaskets shall be 
full face and shall contain an elastomer sealing element.  The specific materials of the 
insulating gasket, insulating sleeves, and insulating washers shall be as required to meet 
the specific requirements of the projects.  Insulating washers shall be installed on both 
sides of the flange.  Steel washers shall also be used between the insulating washers and 
the bolts and nuts.  The pressure rating for the insulating flange materials shall be greater 
than the design pressure of the piping. 

967.27 INSULATING COUPLINGS. The insulating materials shall include an 
insulating gasket and a "full boot" plastic tubular insulator inside the middle ring to 
prevent contact of pipe-ends isolated from one another.  Insulation shall be provided to 
both ends of the coupling. 
 

967.28 INSULATING CORPORATION STOPS. The insulator corporation stops for 
the water services shall consist of a brass fitting with a nylon insulator. 
 

967.29 MASTIC. The field applied external coating shall be a cold applied, dielectric 
mastic material. 
 

967.30 LINKED RUBBER SEAL. The linked rubber seal shall consist of a belt of 
interconnected rubber links connected together with zinc plated carbon steel hardware. 
 

967.31 INSULATED CASING SPACERS. Casing insulators (spacers) shall be fusion 
coated with glass reinforced runners.  Casing insulators shall be sized for the specific 
requirements of the project. 

967.32 SEPARATOR MESH FOR FOREIGN LINE CROSSINGS. The separator 
mesh shall be a medium density flexible polyethylene webbing pad (mesh pattern), 
nominal thickness 0.156 inch. 
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CATEGORY 1000 - UTILITY CONSTRUCTION 
 

SECTION 1000 — GENERAL REQUIREMENTS WATER MAIN, 
SANITARY SEWER, AND STORM DRAIN CONSTRUCTION 

 

1000.01 DESCRIPTION.  The Specifications under this section cover the general 
requirements for water main, sanitary sewer, and storm drain construction. 
 

1000.02 MATERIALS.  Materials shall be in accordance with Category 900 of these 
specifications. 
 
1000.02.01  Backfill Material.   
 
Backfill Material shall be in accordance with Section 204 of these specifications. 
 
1000.02.02  Borrow Backfill Material.   
 
Borrow Backfill Material shall be in accordance with Sections 201, 203, and 204 of these 
specifications. 
 
1000.02.03  Selected Backfill Material.   
 
Selected Backfill Material shall be in accordance with Section 302 of these 
specifications. 
 

1000.03 CONSTRUCTION. 
 
1000.03.01 Job Conditions. 

 
(a) Ground Profiles.  The ground profiles shown in the Contract Documents represent 

the elevations along the centerline of the street for all work in streets and along the 
centerline of trenches for work not in streets, unless otherwise noted in the Contract 
Documents. Should the actual ground elevations differ from those shown, the 
Contractor shall not be entitled to additional compensation in excess of the lump 
sum bid or unit price bid per linear foot of pipe. 

 
(b) Subsurface Investigations.  If the County has performed a subsurface 
investigation, boring logs or reports will be included in the Contract Documents, 
and will be for informational purposes to the Contractor. The Contractor shall be 
responsible for making any interpretations or conclusions drawn from the 
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information contained therein. Neither the Engineer nor the County will be 
responsible for the conclusions drawn by the Contractor from the information 
presented or implied. 
 
If boring samples are stored by the County, they may be reviewed by the Contractor 
at a time acceptable to the County and the Engineer. 
 
The Contractor shall be responsible for reading the boring logs, and shall become 
familiar with the site and the subsurface conditions. Ignorance of conditions will 
not be accepted as a basis of claim for additional compensation. The County does 
not warrant or guarantee that the conditions actually encountered in the prosecution 
of the work under this Contract will be the same as the conditions indicated by the 
boring logs. No additional compensation will be allowed the Contractor because of 
subsurface conditions actually encountered in the work. 
 
The Contractor shall determine to its own satisfaction the ground water conditions 
and character and type of soil, decomposed rock, rock and other material to be 
encountered in the work to be done under this Contract. 
 
If the Bidder determines, after visiting the site and reviewing the geotechnical 
information, that the data is not sufficient for bid preparation, the bidder may make 
its own investigation and tests, at a time acceptable to the County. All government 
and private approvals and/or permits shall be obtained in writing by the Contractor 
prior to performing any investigations or tests. 
 

1000.03.01 Existing Utilities. 
 
(a) Verification.  The existing utilities shown in the Contract Documents are from 

available records and field surveys.  The Contractor shall verify all information to 
its own satisfaction, and shall notify the Engineer of any impact to the work. The 
Contractor shall test pit existing utilities that impact construction, at no additional 
expense to the County. These test pits shall be performed two weeks in advance of 
excavation and are considered to be part of the unit prices bid. The County reserves 
the right to designate the utilities that are to be test pitted by non-destructive 
methods in pavement and destructive methods in unpaved areas. 
 

(b) Test Pit Excavation and Backfill.  Test Pit Excavation and Backfill shall be in 
accordance with Section 205 of these specifications. 
 
(c) Protection.  Water mains, storm drains, sanitary sewers, gas mains and 
other utilities are shown in the Contract Documents for the information of the 
Contractor in accordance with the best information available. The County assumes 
no responsibility for accuracy or completeness of information shown. During all 
times, the Contractor shall uncover, support, and protect all utilities within the 
trench limits at his expense as part of the Contract. Any damage to existing utilities 
shall immediately be brought to the attention of the Engineer. Any utility lines 
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damaged in the course of construction operations shall be repaired or replaced 
immediately at the Contractors expense. 
 
All repair work on damaged County owned utilities shall be performed using new 
materials consistent with the standards as provided in these specifications. All 
repair work for non-County owned utilities shall be performed by the utility owner, 
at the Contractor’s expense. 
 
Should uncharted piping or other utilities be encountered during excavation, the 
Contractor shall notify the Engineer and the utility owner immediately.  The 
Contractor shall cooperate with the Engineer and the utility owner in keeping 
services and facilities in operation. 
 
Utilities designated to remain in place or which serve adjacent structures are to be 
protected and maintained at all times during construction. 
 
To protect against accidental clogging, sanitary sewer channels in existing 
manholes shall be covered, as directed by the Engineer, prior to any grubbing or 
grading operations. Any manholes which have been disturbed by the Contractor’s 
operations shall be repaired at his expense, and any debris which has entered the 
sanitary manhole shall be removed by the Contractor under the County’s 
supervision. This will not be a separate pay item but shall be included in the cost of 
other bid items. 
 
For County Capital projects, utility companies are contacted and arrangements are 
made for the relocation, bracing or other protection of their facilities as indicated 
in the Contract Documents. This work is performed at no cost to the Contractor.  In 
the event the Contractor's work requires the bracing of additional poles beyond 
those indicated in the Contract Documents, any cost incurred shall be deducted 
from money owed the Contractor.  The Contractor shall coordinate with the utility 
companies to schedule the relocation, bracing or protection of the utility 
companies’ facilities. 
 
For developer financed projects, all coordination for protection of existing 
structures, poles, or utilities shall be the responsibility of the developer at no cost 
to the County. 
 

(d) Removal of Obstructions.  The Contractor shall demolish and completely remove 
from the site all existing County owned utilities that are designated to be removed. 
Any relocation of existing County owned utilities performed by the Contractor shall 
only be performed using new materials meeting the standards described in these 
specifications and shall be done as part of the bid price for the Contract. 
 
For County Capital projects, if the Engineer determines that any pole, pipe, conduit 
or other structure is required to be removed, realigned, or changed, all such 
modifications will be done by the owner of the obstruction at no cost to the 
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Contractor. The Contractor is not entitled to any claim for damage nor extra 
compensation on account of the presence of the structure or on account of any delay 
in its removal or rearrangement by the County. 
 
For developer financed projects, all coordination for and removal or realignment of 
structures shall be the responsibility of the developer at no cost to the County. 
 

(e) Utility Adjustments.  All adjustments to non-County owned utilities shall be 
performed by the utility owners. The adjustment of County owned facilities shall 
be performed in accordance with Section 1001, Adjusting Existing Utility 
Appurtenances to Finished Grade. 
 
It shall be the Contractor’s responsibility to obtain all permits necessary for the 
performance of the following work: 
 
(1) Adjustments to water services between the property line and the main (within 

the County right-of-way) shall be performed by a qualified underground utility 
contractor. 
 

(2) Adjustments to water services between the property line and the house (outside 
of the County right-of-way) shall be performed under the supervision of a 
Registered Master Plumber, with a valid plumbing permit. 
 

(3) Adjustments to sanitary sewers between the property line and the main (within 
the County right-of-way) shall be performed by a qualified underground utility 
contractor. 
 

(4) Adjustments to sanitary sewers between the property line and the house (outside 
of the County right-of-way) shall be performed under the supervision of a 
Registered Master Plumber, with a valid plumbing permit. 
 

(f) Leaving a Gap.  If obstructions would delay the work of laying pipe, the Contractor 
may leave a gap with the approval of the Engineer, and return to fill the gap after 
the obstructions have been removed. 
 

(g) Non-Interference.  The Contractor shall not interfere with the County or any 
persons, firms, or corporations in protecting, removing, changing or replacing their 
pipes, conduits, poles or other structures. He shall allow the County or these 
persons, firms, or corporations to take all measures they deem necessary or 
advisable for the purposes aforesaid. The Contractor is, in no way, relieved of any 
of his responsibilities under the Contract. 

 
1000.03.03 General Construction Requirements. 
 

(a) Access to Project.  For inspection purposes, the Contractor shall permit free access 
to all parts of the project at all times by representatives of all permitting and 
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inspection agencies. The Contractor shall provide access for inspection during all 
stages of Construction, including if defective work must be remedied by the 
County. 

 
(b) Removal and Storage of Surface Material.  The Contractor shall grub and clear 

the surface and remove all surface materials, of whatever nature, within the limits 
of the Contract, and shall store, guard and preserve the materials as may be required 
for use in backfilling, resurfacing, repaving, or for other purposes. All surface 
materials removed for reuse, together with all material taken from the limits of the 
Contract, shall be stored at an approved location by and at the expense of the 
Contractor. 
 
The Contractor is responsible for any loss or damage resulting from careless 
removal, neglectful or wasteful storage, wrongful disposal, or use of material. Items 
included in this responsibility include but are not limited to: curb, gutter, and paving 
material.  
 
The Contractor shall remove the paving for such width as is necessary for the 
excavation of the trench, as shown in the Standard Details. The County may retain 
from monies due, or to become due the Contractor, the cost of permanent 
replacement of paving under the following circumstances: 
 
(1) removing the paving for a greater width than is deemed necessary by the 

Engineer; 
 
(2) removing or disturbing paving as a result of settlement, slides or caves; or; 
 
(3) removing or disturbing paving as a result of excavation outside the lines of the 

work without written direction from the Engineer. 
 
The Contractor is responsible for the cost of replacing paving and resurfacing of 
roadbeds that have failed or have been damaged at any time before the termination 
of the Contract maintenance period as a result of work done by him. The Contractor 
shall also bear the expense of resurfacing or repaving over any utility trench or 
tunnel excavation that settles. 
 
The curbs, gutters, sidewalks, roadbeds and paving shall be restored to a condition 
similar and equal to that existing before the damage was done. All repair materials 
and procedures shall be submitted to the Engineer for approval prior to making any 
corrections.  Patching of concrete pavement squares is not allowed. The Contractor 
shall replace whole new squares that have been damaged. If the Contractor fails to 
do such replacing or repairing of paving, surfacing, roadway, curbs, gutters and 
sidewalks in a proper manner or make provisions for having this work done, the 
County shall perform the work or make provisions for doing it after due notice. The 
County shall retain the expense thereof out of any monies due or to become due the 
Contractor under the Contract. 
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(c) Submittals for Dewatering Systems and Excavation Support Systems.  For all 

excavations requiring dewatering systems and excavation support systems, as 
described elsewhere in this section, the Contractor shall submit working drawings 
and calculations for the design of the systems. The working drawings and 
calculations shall be performed by an engineer obtained and paid for by the 
Contractor. The Contractor’s engineer shall be a professional engineer, engaged in 
such practice and licensed in the State of Maryland, and shall sign and seal all 
drawings and calculations. Signed and sealed drawings and calculations submitted 
to the Engineer will be for information only. 
 
The working drawings and calculations for the dewatering systems shall include 
the following information: 
 
(1) Planned method of dewatering. 
 
(2) Excavation plan. 
 
(3) Location of the water table before and during dewatering. 
 
(4) Location and capacity of such facilities as dewatering wells, well points, sumps, 

collection and discharge lines, proposed standby unit, and protective fills and 
ditches required for control of ground water and surface water. 

 
The Contractor shall obtain and submit copies of all permits that may be required 
for installation of well points and dewatering wells. 
 
The Contractor shall be responsible for determining the existing subsurface 
conditions for the excavation support systems and dewatering systems.  The County 
does not guarantee or warrant the conditions actually encountered on this project. 
The County will not be held responsible for the basis of claims by the Contractor 
or any other parties in the execution of these systems. The Contractor's submittals 
of the excavation support systems and dewatering systems, prepared by the 
Contractor’s engineer, are for information purposes only. 
 

(d) Dewatering, Drainage and Pumping.  Dewatering, Drainage and Pumping shall 
be in accordance with Section 402 of these specifications. 
 
During construction, the grading operations shall be performed in such a manner 
that the excavations shall be well drained at all times. Sufficient grading shall be 
performed during the progress of the work so that no water, at any time, is allowed 
to flow towards the walls of the structures or trenches. The entire site shall be well 
drained and free from water pockets. When necessary, sumps shall be provided and 
pumped continuously. The Contractor shall maintain and keep all ditches open and 
free from soil and debris while in service or until final acceptance of the work and 
all grading shall be done on neat, regular lines. All work shall be done in proper 
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sequence with all other associated operations. Before any slab or surfacing is 
placed, all utilities to be covered shall be installed and all drainage facilities shall 
be installed which are required to permit free and uninterrupted flow of the surface 
and ground water from the site or to pumping sumps. 
 
The Contractor shall provide and continuously operate and maintain all temporary 
dewatering, drainage and pumping systems required to satisfactorily perform all 
work under the Contract.  Water shall be controlled to such an extent as may be 
necessary to keep excavations free from water during construction and to maintain 
a dry work area a minimum of 12 inches below the bottom of pipes and structures. 
The Contractor shall be entirely responsible for the design and adequacy of the 
dewatering system. 
 
Dewatering systems required to perform the work shall be provided, operated and 
maintained by the Contractor at no additional expense to the County. 
 
The Contractor shall exercise every precaution to prevent flotation of any of the 
work constructed under this Contract, and the Contractor shall be responsible for 
all damage due to flotation. 
 
Such grading shall be done as necessary to prevent surface water from flowing into 
trenches or other utility excavations, and any water accumulating therein shall be 
continuously removed and properly filtered to remove sediment. 
 
The method of water disposal shall be in accordance with State of Maryland 
sediment and storm water management requirements, and in compliance with all 
other erosion and sediment control regulations and regulatory agencies. 
 
Methods of dewatering excavations shall be at the Contractor's discretion. 
Continuous investigations and checks shall be made by the Contractor to assure that 
the dewatering system employed is functioning properly, not causing damage or 
settlement to adjacent surfaces or structures. Temporary pipes or flumes shall be 
used to carry surface water across open and/or unstabilized construction areas. The 
system shall be modified as required and repairs for damage caused by the system 
shall be the responsibility of the Contractor. 
 
Should the Contractor’s dewatering operations affect any existing private water 
supply well or spring used as a water source, the Contractor shall, at no additional 
cost to the County, take whatever steps are necessary to provide uninterrupted water 
service, including the installation of temporary water lines or the installation of 
permanent wells with treatment systems, if required. Bottled water shall be 
provided immediately to residents whose private wells are damaged during 
construction. 
 
Any dewatering of existing water mains performed under this section shall be done 
in conformance with the dechlorination procedures established in Section 1007. 
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Any dewatering of existing sewer facilities must be performed in a manner 
consistent with current Maryland Department of the Environment standards, with 
disposal either by permitted septic hauler or by disposal into existing sanitary sewer 
main, with County approval. 
 

(e) Temporary Excavation Support Systems.  Temporary Excavation Support 
Systems shall be in accordance with Section 402 of these specifications. 
 
The Contractor shall temporarily support the sides and ends of all excavations, 
where necessary, with braces, sheeting, shoring, stringers or other methods of the 
type, size and quality required. The Contractor will not necessarily be permitted to 
use any particular type of excavation support system it selects. The Contractor shall 
be entirely responsible for the design and adequacy of the excavation support 
system. There will be no extra compensation to the Contractor for use of the 
required temporary excavation support systems. 
 
Unless otherwise specified in the Contract Documents or directed by the Engineer, 
temporary excavation support systems shall be removed as refilling proceeds, in a 
manner so as not to damage any structures, roadbed, fill or private property. If, in 
the judgment of the Engineer, removal of temporary excavation support systems 
will jeopardize any of the work performed under this Contract, or any existing 
facilities, the Engineer may direct the Contractor to leave all or part of the 
temporary excavation support systems in place and to cut them off 2 feet below 
finished grade. Measurement and payment for excavation support systems directed 
by the Engineer to be left in-place will be in accordance with the fixed price 
contingent item. 
 
Where specified in the Contract Documents, excavation support systems to be left 
in-place after backfill has been completed, shall be cut off 2 feet below finished 
grade.  Payment for excavation support systems specified in the Contract 
Documents to be left in-place shall be included in the Proposal. 
 
Wherever necessary in quicksand or soft ground, for the protection of any structure 
or property, sheeting shall be driven to such a depth below the bottom of the trench 
as may be required or directed by the Engineer. 
 
Pile driving hammers or vibratory hammers shall only be used to drive or extract 
temporary excavation support systems when approved in writing by the Engineer. 
However, the Contractor shall be responsible for any damage caused by its 
operations involving vibrations. 
 

(f) Responsibility for Condition of Excavation.  The Contractor shall be entirely 
responsible for the condition of all excavations performed by the Contractor, for 
the entire period of the Contract.  All slides, caves or other unacceptable conditions 
shall be promptly corrected whenever they occur, without extra compensation. 
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The neglect, failure or refusal of the Engineer to order or approve any excavation 
support system shall not in any way or to any extent relieve the Contractor of any 
responsibility concerning the conditions of excavations or of any of its obligations 
under the Contract; nor shall any delay whether caused by an action or want of 
action on the part of the Contractor or by any action or want of action of the County 
or its agents or employees, or the Engineer, resulting in the keeping of an 
excavation open longer than would otherwise have been necessary, relieve the 
Contractor from the necessity of properly and adequately protecting the excavation 
from caving or slipping, nor from any of its obligations under the Contract relating 
to injury of persons or property nor entitle it to any claim for extra compensation. 
 

(g) Protection of Property, Structures and Utilities.  The Contractor shall, at its own 
risk and at no additional expense to the County, maintain, support-in-place, and 
protect all pipes, poles, cables, utilities, walls, buildings, and other structures or 
property in the vicinity of its work, whether above or below ground, or that may 
appear in the excavation.  The Contractor shall at all times have available on site 
sufficient quantity of timber, planks, beams, chains, ropes, etc., and shall use them 
as necessary for supporting any structures and utilities that are uncovered, 
undermined, endangered, threatened or weakened.  The Contractor shall be 
responsible for all damage, shall take all risks, and shall assume all expense for 
injury or damage, to any person or property of every kind and description, caused 
directly or indirectly by the Contractor's work, whether such structures or utilities 
are or are not shown in the Contract Documents. In the event that the Contractor 
damages any existing utility lines, the Contractor shall notify the Engineer 
immediately. 
 

1000.03.04 General Installation Requirements.   
 
All pipes shall be placed in accordance with the Contract Documents, these 
Specifications, and the installation recommendations of the pipe manufacturer. 

 
(a) Lowering Into Trench.  Pipe, fittings, and valves shall be carefully handled and 

lowered into the trench. In laying pipe, special care shall be taken to insure that the 
ends of pipe shall meet each other in such manner that there shall be no shoulder or 
unevenness on the inside of the main. No wedging or blocking will be permitted in 
laying any pipe without written order or permission from the Engineer. 

 
(b) Foundation.  Special care shall be taken to insure that the pipes are well bedded on 

a solid foundation in accordance with the Standard Details. No pipe shall be brought 
into position until the preceding length is properly embedded and secured in place. 
Any defects due to settlement shall be corrected by the Contractor at his own 
expense. Bell holes shall be dug sufficiently large to insure the making of proper 
joints and to insure that the pipe is firmly bedded for the full length of the barrel. 
Special precautions shall be exercised to prevent any pipe from resting on rock. 
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All excavations shall be kept free from water, with no joints being made under 
water. Water shall not be allowed to rise in the excavation until the joint material 
has been set. The pipe shall be protected and water tight joints secured during all 
stages of installation. Until there is a covering of at least two feet in depth over the 
top, there shall be no walking on or working over the pipe, except as may be 
necessary in tamping. 
 
No pipe shall be laid upon a foundation into which frost has penetrated, nor at any 
time when the Engineer shall deem that there is danger of the formation of ice or 
the penetration of frost at the bottom of the excavation. 

 
(c) Tools.  Proper and suitable tools and appliances for the safe and convenient 

handling and laying of pipes and fittings shall be used. Great care shall be taken to 
prevent the pipe lining and coating from being damaged. Any lining or coating 
damaged in any way shall be repaired by the Contractor to the satisfaction of the 
Engineer. 

 
(d) Cleaning.  The pipes and fittings shall be thoroughly cleaned before they are laid 

and shall be kept clean until the acceptance of the completed work. After being 
thoroughly cleaned, the pipe or fitting shall be carefully lowered into the trench so 
as to exclude dirt and other foreign substances, and after it has been "homed", the 
end shall be kept closed with a tight stopper or other protective covers until the next 
length is laid. This stopper shall be kept in the end of the pipe line at all time when 
laying is not in actual progress.  At the close of work each day, the end of the pipe 
line shall be tightly closed with an expansion stopper or other protective covering 
so that no dirt or other foreign substances may enter the line and the stopper shall 
remain secured in place until pipe laying is again resumed. The Engineer may direct 
the Contractor to provide end caps for all piping that is laid out along the line of 
construction if, in the opinion of the Engineer, the piping is subject to collection of 
debris or damage. 

 
(e) Cutting.  Whenever a pipe requires cutting to fit into the line or to bring it to the 

required location, the work shall be done without additional compensation to the 
Contractor in a satisfactory manner so as to leave a smooth end. No springing will 
be permitted at bell and spigot joints to effect a change in direction. Crimping of 
pipe joints shall be in accordance with the manufacturer’s printed recommendation, 
subject to the approval of the Engineer. 

 
(f) Pipe and Joint Lubricants.  All pipe joint and lubricant compounds used in the 

pipe assembly shall be non-toxic in any form or amount and shall not impart any 
taste or odor to the water. The substance shall be non-biodegradable. 

 
(g) Repairs.  Prior to placing pipe and specials in the trench, the interior and exterior 

will be inspected.  Any pipe or specials damaged beyond acceptable repair will be 
rejected, and shall be removed and replaced at the Contractor’s expense.  Damage 
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that is repairable shall be repaired by the pipe manufacturer in the presence of the 
Engineer. 

 
(h) Defects.  If, at any time before the completion of the Contract, any broken pipes, 

or any defects, are found in the pipe lines or in any of their appurtenances, the 
Contractor shall cause the same to be removed and replaced by proper material and 
workmanship, without extra compensation for the labor and material required, even 
though such injury or damage may not have been due to any act, default, or 
negligence on the part of the Contractor; provided however, that should such 
defective work result from inherent flaws in the material furnished by the County, 
materials to replace same will be furnished by the County. All materials shall be 
carefully examined by the Contractor for defects, just before placing, and any found 
defective shall not be placed in the line. 

 
(i) Testing of Pipe.  Testing requirements for water mains shall be in accordance with 

Sections 1006, 1007, and 1008.  Testing requirements for sanitary sewer gravity 
systems and force mains shall be in accordance with Sections 1009 and 1011, 
respectively. 
 
The Contractor shall schedule all tests with the Engineer at least 48 hours in 
advance, and shall conduct all acceptance testing in the presence of the Engineer. 
 
The Contractor shall be responsible for the testing of all pipelines. The Contractor 
shall furnish all labor, tools, material, including water and equipment, pumps, 
compressors, stopwatches, mandrels, gauges and meters, subject to the approval of 
the Engineer for testing in accordance with the Contract Documents and these 
Specifications. All testing shall be performed at the expense of the Contractor. 
 
If the piping or any section or component thereof fails the tests and/or inspection, 
the Contractor shall, at his own expense, repair and replace any defective 
component and retest until all requirements are met. The County will furnish 
personnel to witness tests a maximum of three times. If additional tests are required, 
all costs of County personnel and equipment will be deducted from amounts to be 
paid the Contractor. Any required repairs to the various systems shall be made with 
new materials. When it is necessary to replace any piece of pipe, fitting, valve, etc., 
the replacement shall be of the same material and thickness as the defective piece. 
 

1000.03.05 Excavation and Subgrade Preparation. 
 

(a) Excavation.  Excavation for grading, pavements, walls, piers, slabs, footings, 
structures, trenches, utility systems and their appurtenances shall be unclassified, 
and shall consist of the excavation of whatever material is encountered to the lines, 
grades, and sections shown in the Contract Documents and specified, including 
such excavation as is necessary for all ditches, curbs and other features. No 
additional compensation will be made for rock excavation. Payment for excavation 
shall be included in the lump sum or unit prices bid in the Proposal. 
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Excavation shall be in open cut, except where and to such an extent as the Engineer 
may permit, authorize or require that the same be done by tunneling.  No additional 
compensation will be allowed for tunneling unless provided for in the bid item or 
negotiated by the Engineer. With the permission of the Engineer and at no expense 
to the County, the Contractor may elect to tunnel under trees left standing in rights-
of-way in lieu of removing them. 
 
Trenches may be generally excavated and refilled either by hand or by machinery 
as the Contractor may elect. The Contractor shall have no claims; nor will extra 
compensation be allowed due to the fact that hand excavation or refill is required 
to protect adjacent properties or improvements. 
 

(b) Suitable and Unsuitable Material.  Suitable and Unsuitable Material shall be in 
accordance with Sections 201 and 204 of these Specifications. 
 
Should unsuitable material be encountered in the excavation of the trench, the 
Contractor shall at his own expense remove and dispose of such unsatisfactory 
materials at a spoil area to be provided by the Contractor as set forth in the Standard 
Specifications. The Contractor shall procure and substitute approved suitable 
material and shall be paid for this backfill material under the fixed price contingent 
item or applicable unit price bid in the proposal. The Contractor will be paid only 
for such backfill material that is actually delivered and used within the specified 
trench payment width and determined length of trench. Any unsatisfactory material 
which is excavated outside the specified payment width of trench shall be removed 
and disposed of, and approved suitable material shall be substituted at the 
Contractor’s expense. 
 
(c) Length of Open Trench.  Not more than three pipe lengths of trench shall 
be opened at any one time or location in advance of the completed placement of the 
pipe lines, unless by written permission of the Engineer. The Engineer shall be 
empowered at any time to require the backfilling of open trenches over completed 
pipe lines if, in his judgment, such action is necessary. The Contractor shall have 
no claim for extra compensation, even though to accomplish said filling, he is 
compelled temporarily to stop excavation, or other work at any place. 
 
If work is stopped on any trench for any reason except by order of the Engineer, 
and if, in the opinion of the Engineer, the excavation is left open for an unreasonable 
length of time in advance of construction, the Contractor shall, if so directed, 
backfill the trench at no additional cost to the County, and shall not again open the 
trench until he is ready to complete the construction therein. If the Contractor 
refuses or fails to backfill the trench completely within twenty-four (24) hours after 
said notice, the Engineer shall be authorized to have the work done by others, and 
the County shall charge the cost thereof to the Contractor and retain the same out 
of any monies due or to become due to the Contractor under the Contract. 
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In roadway areas, length of open trench shall be limited to only that length sufficient 
to advance the trench box or sheeting ahead of the pipe construction operation and 
to provide a minimum safe working distance between the backfilling operation and 
the pipe construction operation. No trenches are to be left open at night or 
weekends. Trenches shall be backfilled or plated in such a manner as to not impede 
pedestrians or vehicles. Plated excavations shall conform to all requirements of the 
Standard Details and Section 104 of these Specifications. 
 
The excavation of all trenches shall be fully completed in advance of pipe laying, 
for at least twenty feet in soil, and for at least 25 feet in rock, unless otherwise 
directed. 
 

(d) Width and Depth of Trench.  The trench shall be excavated to the necessary 
widths and depths as may be shown in the Contract Documents, the Standard 
Details, and as specified or directed.  The maximum clearance between each face 
of trench and external surface of barrel of pipe or hubs shall not be greater than 
indicated in the Standard Details or the Contract Documents. The trench width, as 
indicated in the Standard Details, affects the load bearing capacity of the pipe, and 
will be strictly adhered to as a maximum.  The sides of the trenches shall be vertical 
to the top of the pipe and practically plumb above this point and under no 
circumstances will they be permitted to be sloped except with the approval of the 
Engineer. 
 
The trench subgrade shall be such as to provide a uniform and continuous bearing 
and support for the pipe and bedding on undisturbed earth for the full length of each 
pipe, except for that portion under the bell.  Bell holes shall be excavated in the 
bottom and sides of trenches or bedding to permit the proper making of joints, 
without extra payment therefore.  Any part of the bottom of the trench excavated 
below the specified subgrade shall be corrected with approved, thoroughly 
compacted material. 
 
The Contractor shall complete excavations in earth as nearly as practicable to the 
neat lines of the pipelines or structures to be built therein. Whether in earth or rock 
excavation, all irregularities and cavities in the bottom of trenches or tunnels shall 
be filled to the required level with clean earth or other approved material and firmly 
compacted before pipe lines are laid therein. No extra compensation will be made 
for this work unless said cavities have been formed by the removal of unstable 
material under the direction of the Engineer, in which case this excavation shall be 
measured and paid for as Class 3 Excavation. 
 

(e) Class 3 Excavation.  Class 3 Excavation shall consist of excavation of all 
unsuitable material below subgrade, or of all material in addition to that shown in 
the Contract Documents, specified, or included in other Bid Items, and in 
accordance with the written direction of the Engineer to permit the planned and/or 
revised construction. 
 



1000 GENERAL REQUIREMENTS WATER 
MAIN,  

 SANITARY SEWER AND STORM DRAIN CONSTRUCTION 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 336 

Class 3 Excavation shall consist of unclassified excavation of whatever materials 
are encountered including rock, segregating into suitable and unsuitable material, 
removal and disposal of excess and unsuitable material,  hauling, storing, handling, 
depositing, backfilling, and compacting, as well as pumping, bailing, draining, 
sheeting and shoring, construction of cribs, cofferdams, dewatering devices 
(temporary pipes, flumes, etc.) and the removal thereof, and for all other labor, 
equipment, tools, and incidentals necessary to complete the item. 
 
Class 3 Excavation shall include miscellaneous excavation. The Contractor shall 
do such miscellaneous excavating work as may be necessary or directed.  
Miscellaneous excavation shall include digging extra width of trench made 
necessary by change in its locations, or excavation for any special structure outside 
the trench, that may not be shown in the Contract Documents or described in the 
specifications where such excavation is done at the direction of the Engineer. 
 
Class 3 Excavation shall include excavation where changes in the pipe grade 
increase or decrease the amount of cut.  Where cut is decreased, the fixed price 
contingent item shall be used to provide a credit to the County. 
 
Class 3 Excavation shall include excavation below subgrade for pipelines, inlets, 
manholes, junction chambers, headwalls, wingwalls and vaults.  Wherever the 
character of the material at the bottom of an excavation is such as to require 
excavation to an additional depth for any purpose, as determined by the Engineer, 
such additional depth shall be classified as Class 3 Excavation.  However, 
excavation for the construction of a timber foundation, or excavation for the laying 
of an underdrain, or excavation that may be performed by fault or negligence on 
the part of the Contractor, shall not be classified as Class 3 Excavation. 
 
Where the bottom of the trench at subgrade is in unstable or unsuitable material, 
excavation shall be carried to such depth as ordered by the Engineer. Where the 
bottom of the trench at subgrade is in rock, excavation shall be carried at least 6 
inches below the specified subgrade with a minimum of 4 inches under bells. The 
trench bottom shall be backfilled to subgrade with compacted suitable material or 
with Selected Backfill, as approved by the Engineer. All excavation for removal of 
unsuitable material or rock, and backfill using compacted on-site suitable material, 
will be paid for as Class 3 Excavation. Backfill for unsuitable material using 
Borrow or Selected Backfill will be paid for at the applicable fixed price contingent 
items, as approved by the Engineer. 
 

(f) Underdrains.  Underdrains below pipes shall be in accordance with Section 306 
of these specifications. 
 

(g) Change of Trench Location.  If the Engineer shall direct that the location of a 
trench be changed from that shown in the Contract Documents due to the presence 
of an obstruction or from other cause, or if a changed location shall be authorized 
upon the Contractor's request, the Contractor shall not be entitled to extra 
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compensation or to a claim for damage provided that the change is made before the 
excavation is begun. 
 

1000.03.06 Backfill Requirements. 
 
Prior to placing any fill or backfill, notice shall be given the Engineer so that the work may 
be inspected, and filling or backfilling shall not proceed without the Engineer’s approval.  
Placing, spreading and compacting suitable material for fills and backfills shall be in 
accordance with Sections 201 and 204 of these specifications. 

 
(a) Borrow Backfill and Selected Backfill.  Borrow Backfill and Selected Backfill 

shall be in accordance with Sections 201, 203, 204 and 302 of these specifications. 
 
In the event that sufficient suitable, on-site, fill or backfill material is not available 
from the required excavations to perform the work as specified in the Contract 
Documents or in the Specifications, borrow material, as defined in 1000.02 
MATERIALS, shall be furnished by the Contractor from approved off-site sources. 
Payment will be in accordance with the fixed price contingent item in the Proposal. 
 
The Engineer may direct the use of any additional quantity of borrow and/or 
aggregate, as specified in 1000.02 MATERIALS, to be used below subgrade or at 
locations other than as specified in the Contract Documents or in the Specifications. 
Placement and compaction of these materials shall be in accordance with 
requirements described elsewhere. Payment will be in accordance with the fixed 
price contingent item in the Proposal. 
 

(b) Backfilling Against Structures.  Backfilling Against Structures shall be in 
accordance with Sections 204, 210, and 402 of these specifications. 
 
The Engineer may permit the backfilling around masonry structures sooner than 
specified elsewhere if traffic or other conditions warrant this. Except in the use of 
precast materials approved by the Engineer, this operation will not be permitted 
prior to the third day after the completion of all work. 
 
Subgrade, for appurtenant concrete or masonry structures, shall be defined as the 
underside of the structure or bedding material as shown in the Contract Documents. 
 

1000.03.07 Trench Backfill.   
 
During backfilling, great care shall be taken not to disturb the pipes by dropping or 
throwing anything on them from the bank above, or by walking on top or alongside of 
them. 
 
Trench erosion checks and concrete anchors shall be placed on steep slopes at the locations 
shown in the Contract Documents, in accordance with the Standard Details, and at the 
direction of the Engineer. 



1000 GENERAL REQUIREMENTS WATER 
MAIN,  

 SANITARY SEWER AND STORM DRAIN CONSTRUCTION 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 338 

 
Backfill around crossing utilities and backfill around connections to existing utilities shall 
be placed and compacted in accordance with the requirements for Pipe Embedment Zone 
described below. 
 

(a) Undercut.  The Contractor shall undercut below trench subgrade, where in the 
opinion of the Engineer, soft or unstable material is encountered. Subgrade, for pipe 
trenches, shall be defined as the bottom of the granular bedding, or the underside 
of the barrel of the pipe where the pipe is laid on a natural or concrete foundation, 
or the underside of the ribs or sills where the pipe is laid on a timber foundation.  
Unsuitable material shall be removed to a firm bottom, and replaced up to trench 
subgrade using compacted suitable material, as described elsewhere. 
 
When directed by the Engineer, remove the unsuitable material to the extent 
determined by the Engineer and replace up to trench subgrade using compacted 
Selected Backfill Using No. 57 Aggregate.  The Engineer may direct the use of a 
nonwoven geotextile placed directly onto the soft material to prevent the movement 
of fines.  Normal bedding and pipe shall be placed directly onto the refill or 
geotextile. 
 

(b) Pipe Embedment Zone.  Pipe Embedment Zone shall be from trench subgrade to 
above the crown of the pipe, as indicated on the Standard Details for each trench 
condition.  Initial backfill shall be placed in maximum 8-inch layers. 
 
(1) Pipe Bedding.  Bedding material shall be Selected Backfill Using No. 57 

Aggregate or Fine Aggregate (FA) - Underdrain, as indicated in the Standard 
Details for each type of trench condition.  Bedding material shall be thoroughly 
compacted by approved hand-operated mechanical tampers or approved 
compaction equipment before laying the pipe, and then properly haunched to 
provide a uniform and continuous bearing and support for the pipe. Bell holes 
shall be excavated in the bottom wherever necessary to permit the proper 
making of joints. 
 

(2) Initial Backfill.  Initial backfill material shall be suitable, on-site material 
excavated from the trench, or borrow material, or Selected Backfill Using No. 
57 Aggregate or Fine Aggregate (FA) - Underdrain, as indicated in the Standard 
Details for each type of trench condition.  The material shall be compacted by 
approved hand-operated mechanical tampers or approved compaction 
equipment. 
 

(c) Final Backfill Zone.  Final Backfill Zone shall be from the initial backfill to 
finished subgrade, as indicated in the Standard Details for each trench condition. 
Finished subgrade for areas to receive topsoil is defined as the surface upon which 
the topsoil is placed.  Finished subgrade for pavement is defined as the bottom of 
the pavement cross-section, in accordance with the Standard Details.  Final backfill 
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shall be placed in maximum 8-inch layers.  No rock or lump greater than 6 inches 
in greatest dimension shall be used for final trench backfill. 
 
(1) Improved Areas.  Full trench compaction is required within all road rights-of-

way, under paved areas, or where specified in the Contract Documents, for all 
types of pipe and for each trench condition indicated in the Standard Details. 
 
Material below the top 2 feet of final subgrade shall be suitable, on-site material 
excavated from the trench, or borrow material, and shall be compacted to not 
less than 92% of the maximum dry density as specified in T 180 and in 
accordance with Paragraph 1000.03.06 Backfill Requirements.  Material within 
the top 2 feet of final subgrade shall meet the requirements of Select Borrow, 
and shall be compacted to not less than 97% of the maximum dry density. 
 

(2) Unimproved Areas.  Full trench compaction is not required where not 
specified as above or where not specified in the Contract Documents, for all 
types of pipe and for each trench condition indicated in the Standard Details. 
 
Material shall be suitable, on-site material excavated from the trench, or borrow 
material, and shall be compacted to not less than 90% of the maximum dry 
density. 
 

(3) Wetland Areas.  Within the limits of areas designated as wetlands and wetland 
buffers, excavated material shall be separated and stockpiled at an area outside 
the wetland limits. 
 
Material below the top 1 foot of finished grade shall be suitable, on-site material 
excavated from the trench, and shall be lightly consolidated.  Material within 
the top 1 foot of finished grade shall be salvaged topsoil and shall be loosely 
placed and uncompacted. 
 

1000.03.08 Restoration.   
 
Upon completion of the work, all streets, driveways, walks, steps, lawns and slopes 
which have been disturbed shall be restored equal to or better than their original condition 
unless otherwise expressly indicated in the Contract Documents. 
 
Clean-up and restoration will commence on the next working day following completion of 
backfilling and shall be done by the Contractor without extra compensation. If he shall fail 
to do such work within reasonable time after receipt of written notice, the Engineer may 
have the work done and the cost shall be retained from any monies due, or to become due 
the Contractor. 

 
(a) Topsoil, Seeding, Mulching and Sodding.  Topsoil, Seeding, Mulching and 

Sodding shall be in accordance with Category 700 of these Specifications. 
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Payment for restoration of disturbed surfaces, including furnishing and placing 
topsoil, seeding, mulching, and sodding, shall be included in the unit prices bid for 
construction of mains for each size of pipe, or in the lump sum bid for other items 
in the Contract.  No measurement or payment will be made for these items in those 
areas requiring restoration as a result of the Contractor’s activities outside of the 
limits of work.  Any damage or repairs outside of the limits of the work shall be 
corrected by the Contractor at his expense. 
 

(b) Repaving.  Crusher Run CR-6 Aggregate shall be furnished, placed and maintained 
in the repair of openings of existing roadways as shown in the Standard Details. 
 
In the rights-of-way of all state highways, county streets and/or roadways, the 
trenched areas in existing paving are to be temporarily serviced with 2 inches of 
cold patch materials and continuously maintained by the Contractor pending 
permanent repairs. 
 
The dimensions of paving to be replaced as shown in Standard Details are minimum 
dimensions and nothing shown in the details shall relieve the Contractor of his 
responsibility to restore existing roadways to at least their original condition. 
 
Payment for repaving shall be included in the unit price bid for construction of 
mains for each size of pipe, or in the lump sum bid for other items in the Contract. 
No measurement or payment will be made for temporary cold patch paving or the 
CR-6 shown in the Standard Details for the top one foot of the trench, unless 
expressly stated within the Special Provisions. No measurement or payment will be 
made for permanent replacement of paving, as shown in the Standard Details, 
unless expressly stated within the Special Provisions. 
 
Fixed price contingent items have been established for patching existing hot mix 
asphalt or portland cement concrete pavement disturbed beyond the construction 
limits of the normal trench width and for the specified depth indicated in the 
Standard Details.  When directed by the Engineer, these items are for payment to 
repair roadway damage caused by factors beyond the Contractor's control, as a 
result of normal construction practices, and not the result of any negligence on the 
part of the Contractor. 
 
Where double sheeting use is permitted by the Engineer, the applicable fixed price 
items associated with the top tier shall be based on the standard trench width plus 
three feet.  The granting of permission to utilize double sheeting shall be solely at 
the discretion of the Engineer, and if the Contractor elects to use this method 
without written permission, no additional payment width will be allowed. 
 

(c) Maintenance of Backfilled Excavation.  The Contractor shall maintain, at his own 
expense, all refilled excavations in proper condition until the end of the three (3) 
month period following the date of payment of the final estimate. All depressions 
appearing in the refilled excavations shall be properly refilled. If the Contractor 
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shall fail to do so within twenty-four (24) hours after receipt of a written notice 
from the Engineer, the County may refill the depressions and the cost thereof shall 
be deducted from any monies due or to become due the Contractor under the 
Contract. In case of emergency, the County may refill any dangerous depression 
without giving previous notice to the Contractor and the cost of so doing shall be 
retained from any monies due, or to become due the Contractor. 
 
The Contractor shall be responsible for any injury or damage that may result from 
improper maintenance of any refilled excavation at any time previous to the end of 
the above mentioned three-month period. 
 
The Contractor will be required to furnish to the Engineer the names, addresses, 
and telephone numbers of at least two members of his organization that may be 
contacted in an emergency. 
 

1000.04 MEASUREMENT AND PAYMENT.  Work addressed under this Section of the 
Specifications but not addressed below will not be measured or paid for as a separate bid 
item, but shall be included in the various unit and/or lump sum prices bid for construction 
of the pipelines or appurtenances. 
 
Measurement and payment for the following Fixed Price Contingent Items are described 
in Section 130. 
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Item 1: Class 1A Excavation 
Item 2: Crusher Run Aggregate CR-6 for Maintenance of Traffic 
Item 3: Hot Mix Asphalt (HMA) for Maintenance of Traffic 
Item 4: Mix No. 3 Concrete for Curbs, Sidewalks and Steps 
Item 5: Mix No. 3 Concrete for Miscellaneous Drainage Structures 
Item 6a: Common Borrow 
Item 6b: Select Borrow 
Item 7: Class 3 Excavation 
Item 8a: Selected Backfill Using Crusher Run CR-6 Aggregate 
Item 8b: Selected Backfill Using No. 57 Aggregate 
Item 9: Excavation Support Systems Left In-Place 
Item 10: Calcium Chloride for Dust Control 
Item 11: Mix No. 1 Concrete 
Item 12: Test Pit Excavation 
Item 13: Patching Existing Pavement with Hot Mix Asphalt (HMA) 
Item 14: Patching Existing Pavement with Portland Cement Concrete 
Item 15: Silt Fence 
Item 16: Super Silt Fence 
Item 17: Straw Bale Dike 
Item 18: Stone Outlet Sediment Trap 
Item 19: Temporary Seeding and Mulching 

 

SECTION 1001 — ADJUSTING EXISTING UTILITY 
APPURTENANCES TO FINISHED GRADE 

 

1001.01 DESCRIPTION. This item includes the vertical adjustment of existing storm 
drain inlets and manholes, sanitary sewer manholes and cleanouts, low pressure sanitary 
sewer and flushing valve manholes, water valve vaults, roadway boxes, meter vaults and 
water blow-off vaults, to meet finished grade or as directed by the Engineer. 

1001.02 MATERIALS.  
 
1001.02.01 Manhole Adjustment Rings and Risers.  
 
Manhole adjustment rings and risers shall conform to Section 962.05 within this 
Specification  
 
1001.02.02 Valve Box Adjustment Risers.  
 
Valve box adjustment risers shall conform to Section 961.06 within this Specification  
 
1001.02.03 Miscellaneous Materials.  
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Reference is also made to Category 900 of the Specifications for the several items 
incorporated in the work such as concrete, masonry, reinforcement and castings.  

1001.03 CONSTRUCTION REQUIREMENTS. Work under this Section shall conform 
to section 1000 and the following. All materials designated for salvage shall be carefully 
removed, cleaned and stockpiled in areas where such materials or units will not be 
damaged. All material unfit for reuse in the work shall be stockpiled, to be reclaimed by 
the Engineer, if desired. The Engineer may, prior to such stockpiling, declare the material 
unfit for further use and order its disposal beyond the limits of the project. The rejected 
material shall be disposed of by the contractor. All items which are to be included in the 
completed work shall be finished in a condition approximate to the original condition. This 
shall include refinishing and any necessary cleaning as directed by the Engineer. Structures 
to be adjusted to grade shall have the casting carefully removed and the adjustment shall 
be made with new materials approved for construction within these specifications. The 
vertical or horizontal adjustment of valves, blow-off, and/or meter vaults shall be made 
when required or necessary to accomplish the adjustment of meters and/or valves to 
finished grade in accordance with the Standard Details. All grade adjustments performed 
by the Contractor shall be protected by the Contractor throughout the construction period. 
 
The adjustment of both standard and watertight manhole frames and covers shall be 
performed through the use of locking type adjustment rings. The adjustment of valve boxes 
shall be performed through the use of valve box adaptors. 
 

1001.04 METHOD OF MEASUREMENT. The adjusting existing utility appurtenances 
to meet finished grade will be measured on the basis of the count or number of each existing 
utility appurtenance, regardless of the type of appurtenance or method of vertical 
adjustment.  
 

1001.05 BASIS OF PAYMENT. Payment for adjusting of existing utility appurtenances 
will be made at the contract unit price bid per each adjustment regardless of the type of 
appurtenance or the method of adjustment. Price and payment shall constitute full 
compensation for all excavation, adjusting of vaults, backfill, compaction, equipment, 
labor, tools, material and all other incidentals necessary to satisfactorily complete the work. 
 
 

SECTION 1002 — WATER MAINS 
 

1002.01 DESCRIPTION.  This item shall consist of furnishing and installing water mains 
of the diameter shown on the Contract Documents, laid on a firm bed true to a line and 
grade in accordance with this section and those of sections 1000, 1006, 1007 and 1008.  
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1002.02 MATERIALS. 
 
1002.02.01 Ductile Iron Pipe.  
 
Ductile iron pipe, fittings and joints shall conform to Section 905.10 for the class of pipe 
as indicated on the Contract Documents.  
 
1002.02.02 Steel Pipe.  
 
Steel pipe, fittings and joints shall conform to Section 905.13 for the thickness of pipe as 
indicated on the Contract Documents.  
 
1002.02.03 Prestressed Concrete Cylinder Pipe (PCCP).  
 
Prestressed concrete cylinder pipe, fittings and joints shall conform to Section 905.04.02.  
 
1002.02.04 Polyvinyl Chloride (PVC) Pipe.  
 
Polyvinyl Chloride pipe and joints shall conform to section 905.01.05.  PVC pipe for water 
mains is only allowable under special circumstances when approved by the County. 
 
1002.02.05 High Density Polyethylene (HDPE) Pipe.  
 
High Density Polyethylene pipe and joints shall conform to section 905.02.02. HDPE pipe 
for water mains is only allowable under special circumstances when approved by the 
County. 
 
1002.02.06 Tracer Wire and Continuity Test Stations for PVC/HDPE water mains.  
 
Tracer Wire and Continuity Test Stations shall conform to section 905.01.05. 
 
1002.02.07 Miscellaneous Materials. 

 
Reference is also made to Category 900 of the Specifications for the several items 
incorporated in the work such as concrete, masonry, reinforcement and castings. 
 

1002.03 CONSTRUCTION REQUIREMENTS. The following are construction 
requirements for specific pipe materials. These requirements shall be in addition to the 
general requirements provided in Section 1000. 
 
1002.03.01 Ductile Iron Pipe. 
 
Additional construction requirements for installing ductile iron pipe shall be in accordance 
with the following criteria. 
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Ductile Iron Pipe shall be installed in accordance with AWWA C600.  Tracer wires and 
test stations shall be installed and tested in accordance with section 1002.03.04 for PVC 
pipe.  
 
1002.03.02 Steel Pipe. 
 
Additional construction requirements for installing steel pipe shall be in accordance with 
the following criteria. 
 

(a) Delivery and Storage 
 

(1) Pipe shall be stulled as required to maintain roundness of plus or minus one 
percent during shipping and handling. 

 
(2) Coated pipe shall be shipped on padded bunks with nylon belt tie down straps 

or padded banding located approximately over stulling. 
 

(3) Coated pipe shall be stored on padded skids, sand or dirt berms, sand bags, old 
tires, or other suitable means so that coating will not be damaged. 

 
(4) Coated pipe shall be handled with the wide belt slings. Chains, cables, or other 

equipment likely to cause damage to the pipe or coating shall not be used. 
 

(5) Prior to shipment, the pipe shall be visually inspected for damage to the coating 
by the following procedure:  

 
(i) When visual inspection shows a portion of the coating system has sustained 

physical damage, the area in question may be subjected to an electrical 
holiday test up to 11,100 volts. 

 
(ii) When the area is tested and there are no holidays or no tearing of the 

material, (only wrinkling or bruising) then the area shall be noted "OK" 
and shipped with no patching required.  

 
(iii) All repairs of damaged pipe shall be made in accordance with the 

manufacturer’s recommendations. 
 
(iv) When the damaged area does show damage going clear to steel from either 

a visual inspection or a jeep from a holiday detector, expose the inner wrap 
of black polyethylene tape and cut back the damaged layers leaving a 
smooth surface. The area shall then be wiped clean and dry with a rag and 
a coat of primer shall be applied to the area. When the primer is tacky, 
apply a patch of polyethylene repair tape of sufficient size to completely 
cover the damaged area, plus a minimum lap of 4 inches on sound tape in 
all directions. A second patch of polyethylene repair tape shall then be put 
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over the first patch once again insuring a minimum overlap of 4 inches 
beyond the first patch on a clean dry surface.  

 
(v) Repair tape and primer shall conform to AWWA C209, and the tape shall 

be 35 mil high tack polyethylene tape compatible with the original tape 
system.  

 
(a) Installation 

(1) Inspect each pipe and fitting before lowering the buried pipe or fitting into the 
trench. Inspect the interior and exterior protective coatings. Patch damaged 
areas in the field with material similar to the original. Clean ends of pipe 
thoroughly. Remove foreign matter and dirt from inside of pipe and keep clean 
during and after laying.  

(2) Handle pipe in a manner to avoid any damage to the pipe. Do not drop or dump 
pipe into trenches under any circumstances.  

(3) Grade the bottom of the trench and place a 6-inch layer of number 57 stone 
bedding under the pipe. Before laying each section of the pipe, check the grade 
with a straight edge and correct any irregularities found. The trench bottom shall 
form a continuous and uniform bearing and support for the pipe at every point 
between bell holes, except that the grade may be disturbed for the removal of 
lifting tackle.  

(4) At the location of each joint, dig bell (joint) holes of dimensions in the bottom 
of the trench and at the sides to permit visual inspection of the entire joint. 

 
(b) Closure Pieces. Closure pieces and short sections of steel pipe shall be furnished 

by the Contractor as found necessary in the field or as required by the Engineer. 
When closure pieces are required, the Contractor shall make all necessary 
measurements and shall be responsible for their correctness. The design and 
construction of closure pieces shall be approved by the Engineer.  

 
(c) Angular Deflections.  For curved alignment requiring greater angular deflection at 

the joints than permitted by forgoing limitations, curves shall be made by joining 
short sections of steel pipe, bends, or combinations thereof. Curves and angles shall 
be constructed to dimensions called for and shall be installed at points shown on 
the Contract Documents. 

 
1002.03.03 PCCP.  
 
Additional construction requirements for installing PCCP pipe shall be in accordance with 
the following criteria: 

 
(a) The pipe shall be stored properly and supported on padded wooden blocks to hold 

the pipe off the ground.  All pipe and fittings shall be securely wedged so the pipe 



WATER MAINS  1002 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 347 

cannot roll.  Any pipe which has been improperly placed and must be moved 
longitudinally along the trench shall be moved by such means approved by the 
Engineer. Any coated pipe shall not be rolled or dragged lengthwise under any 
conditions, and all skids shall be so arranged as to prevent injury to the coating 
when the pipe is rolled under them.  Any visible damage to the pipe coating shall 
be repaired to the satisfaction of the Engineer before the pipe is lowered into the 
trench. Prestressed Concrete Cylinder Pipe and specials shall be unloaded and 
handled with a crane or backhoe of the proper capacity outfitted with a steel cable 
sling, belt sling or other attachment specially designed to protect the pipe coating.  
Delivery of pipe and specials shall be coordinated with installation, and shall be 
unloaded with proper equipment along the line of work, outside trench, near as 
practicable to the point of final placement, facing in proper direction and properly 
wedged secure.  The Engineer shall be given at least 24 hours notice of the pipe 
delivery date and the Contractor’s method of unloading. 

 
(b) For all PCCP pipe, the Contractor will incorporate the use of protective 8 Mil 

polyethylene covers adequately secured to each end of the open pipe by plastic or 
metal bands or duct tape to prevent dust, dirt or debris from entering the pipe. 
Fittings for pipe shall receive protective cover regardless of the outlet or branch 
size. The protective cover shall be installed at the place of pipe manufacturer and 
not be removed until the pipe is installed. The Contractor shall properly dispose of 
all protective covers and bindings at an approved disposal site. 

 
1002.03.04 PVC Pipe.   
 
Additional construction requirements for installing PVC pipe shall be in accordance with 
the following criteria. 
 

(a) Delivery and Storage.  Loading, unloading, handling, inspection and storage of 
PVC pipe and fittings shall be in accordance with AWWA C605. PVC pipe shall 
be supported during storage so that it does not deform or bend. PVC pipe 
manufactured more than one year prior to work site inspection will not be 
accepted.  

 
(b) Installation: Shall be in accordance with AWWA C605, the manufacturer's 

installation instructions and recommendations except as modified herein.  
 

Changes in horizontal and vertical alignment and curved alignments shown on the 
Contract Documents shall be made by using fittings or high-deflection couplings. 
Deflecting PVC pipe joints or bending PVC pipe will not be permitted.  

Whenever a pipe requires cutting, the work shall be done in a manner that leaves a 
smooth, square end. Cut PVC pipe ends shall have burrs removed and the end 
beveled to match factory bevel. To ensure the proper length of insertion of the 
spigot into the bell, PVC pipe cut in the field shall be beveled and marked on the 
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spigot end to the dimensions specified by the manufacturer prior to assembly.  

Prior to making gasketed joints, both mating pipe ends and the gasket shall be 
cleaned of all foreign material. The rubber gasket shall then be inserted in or 
stretched over the clean gasket seat and lubricant applied to the gasket and mating 
pipe end per the pipe manufacturer's recommendations. The method for inserting 
the spigot into the bell shall be as recommended by the manufacturer and approved 
by the County. The pipe ends shall be carefully aligned and pushed together to 
meet the required manufacturer's insertion depth. Insertion of the spigot end of the 
pipe shall be made to a point where the factory mark is even with the face of the 
bell. For connections to mechanical joint fittings and appurtenances, cut the bevel 
off of the PVC pipe and insert the PVC pipe spigot, in straight alignment, until it 
contacts the bell taper of the mechanical joint fittings or appurtenance.  
 
The push on joint is assembled by positioning the elastomeric gasket(s) in the 
annular groove(s) of the bell or coupler and inserting the spigot end of the pipe into 
the bell compressing the gasket radially to form a positive seal. All PVC pipe shall 
be factory marked on the spigot end for depth of insertion into the bell. Any pipe 
that is field cut shall have the spigot end prepared and remarked to the proper 
dimensions prior to insertion.  The gasket and annular groove are designed, sized 
and shaped so that the gasket will resist displacement. Care shall be taken so that 
only the correct elastomeric gasket compatible with the annular groove(s) of the 
bell or coupler is used. Insertion of the elastomeric gasket in the annular groove 
must be in accordance with the manufacturer's recommendations. 

(c) Tracer Wires and Continuity Stations: For locating PVC water mains, continuity 
test stations shall be located adjacent to each fire hydrant within the public 
easement, and tracer wire shall be installed continuously along all PVC water 
mains. See the Standard Details. All tracer wire shall be taped to the top of the pipe 
with minimum 2-inch wide x 1/2-pipe-circumference long PVC tape every 4 feet 
along the pipe. The copper wire shall be continuous for the full length of the 
pipeline including all fire hydrant leads and shall terminate at continuity test 
stations.  Where required, splicing shall be done with direct bury wire splice kit 
listed and labeled for direct bury, installed as recommended by manufacturer, and 
taped to the pipe. After backfilling, the Contractor shall test the tracer wire to 
demonstrate electrical continuity throughout the length of the PVC line installed. 
All tests shall be performed in the presence of the Engineer. Any discontinuity shall 
be located, repaired, and retested at the Contractor’s expense until full continuity 
is achieved. 
 

1002.03.05 HDPE Pipe.   
 
Additional construction requirements for installing HDPE pipe shall be in accordance with 
the following criteria.  

(a) Delivery and Storage. HDPE pipe shall be delivered and stockpiled in unit 
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pallets. No stacking of pallets above 5' will be allowed. If pipe is stockpiled for 
more than 30 days prior to installation, it must be suitably covered with reflective 
material to protect the pipe from ultraviolet rays resulting from sunlight. Plastic 
sheets shall not be used for protection. Air circulation shall be provided under any 
covering. HDPE pipe manufactured more than one year prior to work site 
inspection will not be accepted.  

 
(b) Installation. Bends in HDPE pipe shall not be permitted to occur closer than 10 

diameters from any fitting or valve. HDPE pipe that becomes kinked during 
handling or installation shall not be used, and care should be taken to ensure that 
kinking does not develop after installation.  

 
(c) Joining.  Joints between plain end pipes and fittings shall be made by butt fusion 

and joints between the main and saddle branch fittings shall be made using saddle 
fusion in accordance with recommended procedure by pipe and fitting 
manufacturer. The external & internal beads formed during heat fusion shall not 
be removed.  
 
Butt fusion shall be performed between pipe ends, or pipe ends and fitting outlets 
that have the same outside diameter and not different wall thicknesses by more than 
one Standard DR. Transition between unlike wall thicknesses greater than one SDR 
shall be made with transition nipple (a short length of heavier wall pipe with one 
end machined to lighter wall) or by mechanical means or electrofusion.  
 
Polyethylene pipe and fittings may be joined together or to other materials by means 
of (a) flanged connections (flange adapters and back-up rings), (b) mechanical 
couplings designed for joining polyethylene pipe or for joining polyethylene pipe 
to another material, (c) MJ Adapters or (d) electrofusion. When joining by other 
means, the installation instructions of the joining device manufacturer shall be 
observed.  
 
A stiffener shall be installed in the bore of the polyethylene pipe when an OD 
compression mechanical coupling is used and when connecting plain end HDPE 
pipe to a mechanical joint pipe, fitting or appurtenance. External clamp and tie rod 
restraint shall be installed where HDPE pipe is connected to the socket of a 
mechanical joint pipe, fitting or appurtenance except where an MJ Adapter is used.  

 
(d) Restraint. All connections from HDPE to non-HDPE pipes shall be fully restrained 

from movement due to thermal expansion/contraction forces. 
 
(e) Service Connections/Leads Services leads below 4-inch in diameter shall be 

transitioned to copper at the saddle fitting/corporation, and service leads 4-inch and 
above in diameter shall be HDPE with below mentioned flanged adapters at meter 
location.  
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Service Tapping Saddles (Electrofusion): Service tapping saddles 3/4-inch to 2-
inch, may be made with electrofusion fittings.   
 
All service leads 4-inch and above shall be provided with Polyethylene Flange 
Adapters. The sealing surface of the flange adapter shall be machined with a series 
of small v-shaped grooves (serrations) to provide gasket-less sealing.  
 

(f) Branch Connections: Branch connections to the main shall be made with saddle 
fitting or tees. Polyethylene saddle fittings shall be saddle fused to the main using 
Heat Fusion Joining procedures.  

 
(g) Tracer Wires and Test Stations: Tracer wires and test stations shall be installed 

and tested in accordance with section 1002.03.04 for PVC pipe. For open cut 
applications, provide detection tape accordance with Section 905.01.05. 

 

1002.04 MINIMUM PIPE COVER AND CLEARANCE. Water mains ten (10) inches 
and smaller shall have no less than three and one-half (3-1/2) feet of cover measured from 
the established grade to the top of the pipe except as noted on the Contract Documents. 
When crossing under subsurface obstructions, the above mentioned minimum cover shall 
be adjusted to provide clearance as shown on the Standard Details between the top of the 
pipe and the obstruction. 

1002.05 PIPE JOINTS. Prior to making actual pipe joints in the trench, the Contractor 
shall demonstrate to the Engineer that the methods which he will employ do conform with 
the Specifications, will secure a watertight joint and that the Contractor's workers are 
familiar with the requirements of the Specifications. The demonstration shall consist of 
making a sample joint. 
 
1002.05.01 Ductile Iron Pipe Joints. 
 

(a) Mechanical Joints.  All pipes, fittings, fire hydrants and valves with mechanical 
joints shall be installed by experienced pipe layers, to the satisfaction of the 
Engineer.  

 
Prior to making up joints, the bells, spigots, and rubber gaskets shall be free from 
foreign material. A cast iron gland shall be positioned on the spigot end of the pipe, 
followed by a rubber gasket thoroughly lubricated with its tapered side facing the 
bell. The spigot shall then be inserted fully into the bell. The rubber gasket shall 
then be moved into position by hand until it is flush with the face of the bell. The 
gland shall then be placed against the face of the rubber gasket and the bolts inserted 
and made finger tight. Bolts shall be drawn up evenly on alternate sides beginning 
at the top, keeping the gland parallel to the face of the bell at all times. All nuts 
shall be tightened uniformly with a torque of not less than 60 or more than 90 foot-
pounds.  
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(b) Push-On Joints. All pipes with push-on joints shall be installed by experienced 
pipe layers, to the satisfaction of the Engineer. Jointing shall be done in the manner 
recommended by the manufacturers, as follows.  

 
Prior to making up joints, gaskets, sockets and spigots shall be free from foreign 
material. The gasket shall then be inserted in the cleaned gasket seat. Lubricant 
shall be applied to the inside face of the gasket and outside of the spigot. The pipe 
shall then be suspended in its relative position in the trench. The suspended pipe 
spigot shall be pushed away from the bell to the adjacent pipe about 1/4 inch, lined 
up with the bell and then driven home in a quick movement. The driving leverage 
methods shall be subject, to the approval of the Engineer.  
 

1002.05.02  PVC Pipe Joints. 
 

(a) Mechanical Joints.  All pipes, fittings, fire hydrants and valves with mechanical 
joints shall be installed by experienced pipe layers, to the satisfaction of the 
Engineer.  

 
Prior to making up joints, the bells, spigots, and rubber gaskets shall be free from 
foreign material. Before assembly or insertion, the Contractor shall make sure the 
pipe spigot end is squarely cut, deburred and given only a slight outer bevel. If the 
pipe spigot end has the factory bevel, the factory bevel shall be removed or 
shortened to ensure that when assembled, the gasket will be in full contact with the 
non-beveled portion of the pipe outside diameter. The mechanical joint shall then 
be assembled in accordance with the manufacture’s recommendations. 
 

(b) Push-On Joints. All pipes with push-on Joints shall be installed by experienced 
pipe layers, to the satisfaction of the Engineer. Jointing shall be done in the manner 
recommended by the manufacturers, as follows.  

 
Prior to making up joints, gaskets, sockets and spigots shall be free from foreign 
material. All gaskets shall be factory installed and shall not be removed.  An 
approved lubricant shall be applied in accordance with the pipe manufacture’s 
recommendations. All spigot ends of pipes shall be inserted to the pre-marked 
factory insertion line. All field cut pipe spigots shall be marked and beveled to 
match the manufacturer’s insertion line. Pipe to pipe joints shall be inserted only to 
the insertion line. After assembly, the insertion line shall remain visible and nearly 
flush with the lip of the adjoining PVC pipe bells. Joints assembled beyond the 
insertion line will not be accepted. 
 

1002.05.03  HDPE Pipe Joints. 
 

(a) Joints shall be made either pipe end to pipe end, pipe end to fitting, or between a 
saddle fitting and pipe by heat-fusion methods. These methods involve preparation 
of surfaces, heating of the surfaces to proper fusion temperatures, and bringing the 
surfaces together in a prescribed manner to effect the fusion bond as described in 
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ASTM D2657 and in accordance with the pipe manufacturer's recommendations. 
Special tools to provide proper heat and alignment shall be used for heat-fusion 
connections.  

 
(b) Joints for the pipe and fittings shall be by butt fusion joining techniques in 

accordance with the manufacture's recommendations. Where joining pipe is 
required within the trench, electrofusion techniques may be used in lieu of butt 
fusion. Electrofusion couplings and saddles may be used where necessary. All 
Electrofusion couplings shall be made using a computer controlled automatic 
electrofusion system. The electrofusion system shall consist of couplings 
containing an integral heating source which is computer controlled for time, 
temperature, and, jointing pressure for a consistent joint. Couplings shall be rated 
for the same working pressure as the pipe and shall have a built in identification 
feature to automatically set fusion times. The electrofusion system shall include a 
current monitoring feature. All joints shall be made in accordance with the 
manufacturer's instructions. The use of mechanical couplings for making HDPE to 
HDPE joints is prohibited. 

 
1002.05.04 Steel Pipe-Joints.  

 
(a) O-ring joints 

 
(1) Wire brush clean exposed ends of joint surfaces. 
(2) Thoroughly lubricate the gasket with material provided by the pipe 

manufacturer. 
(3) Place gasket in the grooved spigot and relieve tension by inserting a dull 

instrument under the gasket and completing two revolutions around the joint 
circumference. 

(4) Insert joint to full metal-to-metal contact prior to providing the maximum 
allowable 1/2-inch joint opening for any necessary deflection. 

(5) Electrically bond and complete the exterior of the joint. 
(6) Complete the interior joint by mortaring the annular space with a stiff mix of 

non-shrink grout. 
 

(b) Lap field welded joints 
 
(1) Wire brush exposed end of joint surfaces. 
(2) Insert the plain end into the expanded bell to provide a minimum overlap of 1-

1/2 inches at any location around the joint circumference. 
(3) A single full fillet weld if used in lieu of the bell and spigot joint shall be 

provided by certified welders qualified in accordance with AWS 01.1.  Where 
installed in a casing pipe, or otherwise noted on the plans, joint shall be 
provided with a full fillet weld and a seal weld to allow an air test of the joint 
through a threaded outlet provided by the pipe manufacturer. This threaded 
outlet shall be plugged following the successful air test. 
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(4) Complete the interior joint by mortaring the annular space with a stiff mix of 
non-shrink grout. 

(5) All restrained joints shall be lap welded by certified welders qualified in 
accordance with AWS 01.1. 

 
(c) Flanged joints 

 
(1) Bolt holes of flanges shall straddle the horizontal and vertical centerlines of the 

pipe. Clean flanges by wire brush before installing flanged fittings. Clean 
flange bolts and nuts by wire brushing, lubricate bolts with oil and graphite. 

(2) Insert the nuts, and bolts (or studs), finger tighten, and progressively tighten 
diametrically opposite bolts uniformly around the flange to the proper tension. 

(3) Execute care when tightening joints to prevent undue strain upon valves and 
other equipment. 

(4) If flanges leak under pressure testing, loosen or remove the nuts and bolts, reset 
or replace the gasket, reinstall or retighten the bolts and nuts, and retest the 
joints.  Joints shall be watertight. 

 
(d) Mechanical joints 

 
(1) Thoroughly clean with a wire brush surfaces that will be in contact with the 

gaskets. 
(2) Lubricate the gasket, bell and spigot by washing with soapy water. 
(3) Slip the gland and gasket, in that order, over the spigot and insert the spigot 

into the bell until properly sealed. 
(4) Evenly seat the gasket in the bell at all points, center the spigot, and firmly 

press the gland against the gasket. 
(5) Insert the bolts, install the nuts finger tight, and progressively tighten 

diametrically opposite nuts uniformly around the joint to the proper tension 
with a torque wrench. 

(6) The exact range of torque (as indicated by a torque wrench) and the length of 
the wrench (if not a torque wrench) shall not exceed: 

Range of torque: 60-90 foot pounds. 
Length of wrench: 10 inches. 

 
(e) Field Welding 

 
(1) Welding Requirements: All welding procedures used to fabricate pipe shall be 

qualified under the provision of ANSI/AWS B2.1 or ASME Sec. IX. Welding 
procedures shall be required for, but not limited to, longitudinal and girth or 
spiral welds for pipe cylinders, spigot and bell ring attachments, reinforcing 
plates and ring flange welds, and plates for lug connections.  

 
(2) Welder Qualifications: All welding shall be done by skilled welders, welding 

operators, and tackers who have had adequate experience in the methods and 
materials to be used. Welders shall maintain current qualifications under the 
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provisions of ANSI/AWS B2.1 or ASME Sec. IX. Machines and electrodes 
similar to those in the work shall be used in qualification tests. The Contractor 
shall furnish all material and bear the expense of qualifying welders. 

 
(3) During exterior welding the coating shall be protected by draping an 18-in. 

wide strip of heat resistant material over the top half of the pipe on each side 
of the coating holdback to avoid damage to the coating by hot weld splatter.  
No welding ground shall be made on the coated part of the pipe. 

 
(4) Application of protective tape coating or heat shrink wrap shall be in 

accordance with AWWA C214.  The Engineer may require excavation of joints 
to verify the integrity of the coating at the joints.  Excavation of joints to verify 
coating integrity shall be at no additional cost to the County. 

  
(f) Verifications 

 
(1) Inspections: All pipe shall be subject to inspection at the place of manufacture 

in accordance with the provisions of ANSI/AWWA C200 and ANSI/AWWA 
coating and lining standard as supplemented by the requirements herein. The 
County shall have the right to have any or all piping, fittings or specials 
inspected at the manufacturing facility during the manufacturing process. 
 

(2) Tests: Except as modified herein, all materials used in the manufacture of the 
pipe shall be tested in accordance with the requirements of ANSI/AWWA 
C200 and ANSI/AWWA coating and lining standards. 

 
(3)  The Contractor shall perform said material tests at no additional cost to the 

County. The Engineer shall have the right to witness all testing conducted by 
the Contractor.  
 

1002.06 CONNECTIONS. Connections to existing work shall be made by the Contractor 
at such a time and in such manner as the Engineer may direct, with the cost being borne by 
the Contractor. Upon notification by the Engineer, the Consumers in the area to be affected 
by the shut-off shall be notified by a County approved door tag placed by the Contractor. 
All valves on the existing line necessary for this operation will be operated by the Bureau 
of Utilities and those on the new system are to be operated by the Contractor under the 
direction of the Engineer. The Contractor shall complete the connections at night when so 
stated in the Special Provisions or on the Contract Documents and he will be allowed no 
extra compensation for such work. Where necessary to remove existing buttresses in order 
to make connections, such work shall be done by the Contractor without any additional 
compensation.  
 

(a) The Contractor shall notify the Department of Public Works, a minimum of 48 
hours in advance, prior to making any tie to the existing system.  
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(b) The Contractor shall not operate any valves on the existing system or new valves 
placed on existing system. 

 
(c) The Contractor shall notify all customers of the County who will be without service 

a minimum of 48 hours in advance of the scheduled shutdown. The Contractor will 
place door hanger notices on each individual residence.   

 
(d) The Contractor shall make necessary arrangements to accommodate businesses 

affected by the planned shutdown. 
 

(e) For those projects which require extended periods of service interruption, the 
Contractor shall coordinate with the Engineer and all other agencies involved to 
provide a temporary water supply for the impacted area. Any such items shall be 
addressed in the Special Provisions. Where significant impacts to existing services 
may occur, the Contractor will be required to submit for approval a detailed 
shutdown and connection sequence to minimize the impacts to the existing system.  

1002.07 CROSS CONNECTIONS. When the Contractor has tapped an existing line and 
crossed over to fill the newly constructed water main, he shall place within the cross 
connection two (2) check valves to prevent all possible backflow into the existing line.  

1002.08 BUTTRESSES AND ANCHORAGES. Unless indicated on the Contract 
Drawings, buttresses shall be placed behind all caps, horizontal bends, tees and branches. 
Anchorages shall be placed beneath all vertical bends. Buttresses and anchorages shall be 
of cast-in-place concrete or cast-in-place concrete and steel as required. They shall extend 
to solid, undisturbed soil and shall be constructed in accordance with the Standard Details 
Contract Documents, or as approved by the Engineer. The use of restrained joint pipe in 
lieu of buttresses shall be permitted only with the approval of the Engineer. 

1002.09 METHOD OF MEASUREMENT.  Measurement for payment will be made 
horizontally, on the basis of the linear foot, along the centerline of the pipe through all 
fittings and valves, except between vertical bends, where measurement will be made along 
the center of the pipe including all fittings.  
 
The length of fire hydrant connections will be measured from the centerline of main to the 
bell on the base of the hydrant.  
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The list of pipeline appurtenances shown on the Contract Documents is for convenience 
only; in the case of any discrepancy between the list of pipeline appurtenances and the 
plans and profiles, the plans and profiles shall govern.  

1002.10 BASIS OF PAYMENT. Payment for furnishing and placing water lines, fire 
hydrant connections, complete, will be made at the contract unit price bid for construction 
of mains for each size and type of pipe actually installed. No payment will be made under 
this item for utility lines for which payment is provided under other items in the Proposal. 
Price and payment shall constitute full compensation for furnishing and placing of all pipe, 
fittings, together with all appurtenances, jointing materials, concrete anchors and 
buttresses, tie rods and clamps for anchoring fire hydrant connections, removal of existing 
concrete, buttresses; all plugging or capping existing pipe, all excavation and refill 
operations, providing an approved spoil site and disposing of all spoil or excess material, 
trench bedding and backfill as per Standard Details, temporary paving with cold patch 
materials in all pavement areas, including removing and disposing of cold patch material 
together with surplus stone material, sawcut paving and apply permanent paving over 
disturbed pavement areas; maintenance and repair of trench backfill during warranty period 
after final acceptance; all environmental, sediment and erosion control work including off 
site requirements; restoration of all disturbed areas, replace curb, gutter and sidewalk 
damaged during construction, seeding and/or sodding operations, and all other work 
necessary for making connections to existing water mains; the sterilization and testing of 
water lines; and for all other labor, equipment, tools, and incidentals to satisfactorily 
complete the work.  
 
 

SECTION 1003 — WATER MAIN AND SANITARY SEWER FORCE 
MAIN VALVES AND APPURTENANCES 

1003.01 DESCRIPTION.  This item shall consist of the furnishing and placing of water 
main and sanitary sewer force main valves, dewatering valves and blow-off valves or 
assemblies with appurtenant valve vaults or roadway valve boxes at the locations specified 
on the Contract Documents or as directed by the Engineer in accordance with the 
Specifications. 
 

1003.02 MATERIALS. 
 
1003.02.01 Valves.  
 
Valves shall be in accordance with section 961. 
 
1003.02.01 Manholes.  
 
Manholes shall be in accordance with sections 962. 
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1003.02.02 Miscellaneous Materials.  
 
Reference is also made to Category 900 of the Specifications for the several items 
incorporated in the work such as concrete, masonry, reinforcement and castings. Valve box 
lids shall be clearly marked as either “water” or “sewer” per the standard details. 
 

1003.03 CONSTRUCTION REQUIREMENTS. Valves shall be placed where indicated 
on the Contract Documents.  Inspect and operate valves to insure proper working order 
prior to installation. 
 
Buried valves and boxes shall be installed in conformance to AWWA C500 and C504, as 
applicable, except as specified herein.  Valves shall be set with the operating nut vertically 
aligned in the center. Set valve boxes at right angles to the pipe, centered and plumb over 
the operating nut of the valve and supported by brick. Support box as required to maintain 
nut in position for operation with the extended tee wrench operator. Backfill and compact 
under and around valve boxes to insure no vertical loads are transmitted to the valves or 
pipe. Set pipe and fittings in arch openings of lower box section so that no part of the box 
bears on the pipe, fittings and valves. 
 
1003.03.01 Valve Insertions into Existing System. 

Where required on the contract documents, valves shall be inserted in existing water and 
sewer mains and comply with section 961. The contractor shall coordinate with the County 
for all required shutdowns for all valve insertions. 

At the discretion of the Engineer, where continuous operation is required, line stops shall 
be provided to minimize service interruptions during valve insertions.  All fittings, 
equipment, and work for in-line valve insertions shall be installed only by an experienced 
Contractor having installed similar projects of the same material, equal size, and scope. 
The Contractor shall submit a comprehensive list of experience presenting similar 
experience on at least five (5) similar projects within the past three (3) years.  Information 
to be submitted shall include but not be limited to: date and duration of work, location, pipe 
information (i.e., length, diameter, material, etc.); utility owner information (i.e., name, 
address, telephone number, contact person); and pipeline use. 

Before ordering a linestop tapping saddle assembly, the following shall be performed:  
(1) Clean existing pipe, make circumferential measurement of pipe and check for 

roundness to verify sleeve will fit.  
(2) Repair any damage to existing pipe coating with suitable coating material to 

original line of coating as directed by pipe manufacturer's technical 
representative at no additional expense before backfilling.  

(3) Submit proposed plan and descriptions outlining all provisions, including 
blocking and buttressing requirements, and precautions taken by the 
Contractor regarding linestop operations. 
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During the Installation of linestop, the following shall be performed:.  
(1) Excavate around existing pipe so as not to disturb thrust blocking.  
(2) Clean existing pipe. 
(3)  Check pipe outside diameter and roundness to verify assembly will fit. 
(4) Provide all materials and equipment, to perform installation of linestop.  
(5) Provide blocking/support following Contract Documents.  
(6) Approved Tapping Equipment Fabricator/Installer to install tapping saddle 

assembly to pipe and to insert linestop into pipe for line isolation. 
(7) After linestop is no longer required, approved Tapping Equipment 

Fabricator/Installer to remove linestop and install completion plug and blind 
flange.  

1003.04 METHOD OF MEASUREMENT.  Valves with appurtenant vaults or roadway 
boxes will be measured on the basis of the number of each type built as shown on the 
Contract Documents or as directed by the Engineer.  

1003.05 BASIS OF PAYMENT. Payment for furnishing and placing valves, including 
blow-off assemblies with appurtenant vaults or roadway boxes, will be made at the contract 
unit price bid for the particular type and size of valve or assembly installed. Price and 
payment will constitute full compensation for all valves and pitometer corporations within 
the vault, appurtenant bypass piping and valves; materials including the valve vault, valve 
box, castings, concrete encasement or pipe supports where required; and for all other labor, 
equipment, tools, and incidentals necessary to satisfactorily complete the work as indicated 
on the Contract Documents or by the Standard Details. Payment for furnishing and placing 
valves on water service connections shall be made in accordance with Section 1004.07.  
 
 

SECTION 1004 — WATER HOUSE SERVICES AND 
APPURTENANCES 

 

1004.01 GENERAL. The Contractor shall lay water house services and appurtenances to 
the lines and grades shown on the Contract Documents or designated by the Engineer. All 
materials (except water meters) shall be furnished by the Contractor to successfully make 
the required installations. Water meters, furnished by the County and paid for by the 
property Owner, shall be installed by the Contractor if so required.  
 

1004.02 MATERIALS. 
  
1004.02.01 Ductile Iron Pipe.  
 
Ductile Iron Pipe and Fittings shall be as specified in Section 905.10.  
 
1004.02.02 Copper.  
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Copper Pipe shall be as specified in Section 905.14. 
 
1004.02.03 Miscellaneous Materials.  
 
Reference is also made to Category 900 of the Specifications for the several items 
incorporated in the work such as concrete, masonry, valves, reinforcement and castings:  

1004.03 CONSTRUCTION REQUIREMENTS. Work under this section shall conform 
to Sections 1000, 1006, 1007, and 1008 and the following.  
 
Water house services shall be jacked or bored under paved roads unless otherwise directed 
by the Engineer. Services installed in areas other than paved roads shall be open cut.  
 
Corporation taps shall be installed in water mains only after the main has been chlorinated 
and tested in accordance with Sections 1006, 1007, and 1008.   
 
A board will be placed at the end of each water house connection. The board will be placed 
so as to leave a clearance of 6" to 12" between the 2' tail piece and the board. The board 
shall have a minimum cross section of 2" X 6". It shall be long enough to extend 3 feet 
above existing ground and, painted blue. Valve boxes shall be extended 18” above grade 
during construction, with final adjustments to grade made after final tie-in to the house 
connection is made. 
 
Water and sewer house services shall be placed in separate trenches with a minimum 
horizontal distance of five feet from outside of barrel to outside of barrel. 
 
See section 1015 for water house service abandonment procedures. 
 

1004.04 HYDROSTATIC AND LEAKAGE TEST. Completed water house services 
shall be hydrostatic and leak tested in accordance with section 1006 of these Specifications 
and no leakage shall be allowed. Test pressure shall be at the water main line pressure.  
 

1004.05 DISINFECTION OF SERVICES. Disinfection of water house services shall be 
performed by the Contractor as specified and directed in Section 1007 of these 
Specifications, without additional payment.  
 
Prior to beginning the sterilizing operation, the Contractor will submit to the Engineer for 
approval a schedule listing details of the sterilizing procedure to be followed. 
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1004.06 METHOD OF MEASUREMENT. Measurements of lengths shall be made 
horizontally on the basis of the linear foot along the center line and no deduction will be 
made for the lengths of fittings and valves.  
 

1004.07 BASIS OF PAYMENT. Payment for furnishing and placing water house 
connections shall be made on the contract unit price bid for the linear foot of the particular 
type and size of service installed.  
 
Price and payment will constitute full compensation for the furnishing of excavation and 
backfill, crusher run stone, temporary cold patch in all pavement areas, removal and 
disposal of cold patch material and surplus stone material; permanent pavement repairs, 
maintenance and repair of trench backfill during warranty period after final acceptance; for 
boring and jacking water house connections under paved surfaces; 2" X 6" board markers; 
metal strapping as shown or specified; all pipe, fittings, valves and valve boxes, branch 
connections; connections to existing water mains; the testing of water lines and house 
connections, the disinfection of the water house connections and for all other labor, 
equipment, tools, and incidentals necessary to complete the work as indicated on the 
Contract Documents or by the Standard Details.  
 
 

SECTION 1005 — FIRE HYDRANTS 
 

1005.01 DESCRIPTION. This item shall consist of the furnishing and placing of fire 
hydrants or the relocating of fire hydrants to the locations specified on the Contract 
Documents or as directed by the Engineer in accordance with these Specifications.  
 

1005.02 MATERIALS.  
 
1005.02.01 Fire Hydrants. Fire Hydrants shall be as specified in Section 961.07.  
 
1005.02.02 Miscellaneous Materials. Reference is also made to Category 900 of the 
Specifications for the several items incorporated in the work such as concrete, masonry, 
valves, reinforcement and castings.  
 

1005.03 CONSTRUCTION REQUIREMENTS. Construction requirements shall be in 
accordance with sections 1000, 1002.03 and the following. 
 
Fire hydrants shall be installed as shown on the Standard Details at the locations shown 
and such elevations indicated on the Contract Documents or as the Engineer may direct. 
They shall be set on a bed of #57 stone extending the full width of the trench.  
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Special care shall be taken to insure that hydrant leads are laid level on a firm foundation 
to insure that the hydrant will set plumb.  
 
Where hydrants are to be relocated, the Contractor must ascertain whether or not the 
hydrant valve has been restrained before removing the hydrant to be relocated. If necessary, 
the lead shall be capped and blocked so that service can be restored to the parent main 
pending the removal of, or plugging of the mainline tee.  
 
The outside of all fire hydrants shall be painted with an approved County specified paint 
above the finished grade line and an approved rust preventative paint below the finished 
grade line.   
 
Prior to fire hydrants being placed in service they shall be clad in black plastic and wrapped 
outside with yellow three inch wide “CAUTION” tape (minimum three wraps around the 
hydrant).  The purpose of this is to alert the fire department that the hydrant is not in service. 
 

1005.04 ADJUSTING HYDRANTS TO GRADE. New hydrants may be raised to grade 
through the use of groundline extensions, with a maximum of one (1) extension per 
hydrant.  The groundline extension must be of the same manufacturer as that of the hydrant. 
 
In the event of grade changes at hydrant settings, the hydrant may be extended by the 
addition of one ground line extension to the appropriate height, with the same limitations 
as expressed above. 
 

1005.05 METHOD OF MEASUREMENT. Hydrant installations or relocations will be 
measured on the basis of the number installed or relocated as shown on the Contract 
Documents or directed by the Engineer, and shall include all piping, valve, and fittings 
from the water main to the hydrant.  
 

1005.06 BASIS OF PAYMENT. Payment for furnishing and installing fire hydrants will 
be made at the contract unit price for each installation. Payment for relocating or adjusting 
fire hydrants will be made, at the contract unit price for each hydrant relocated or adjusted. 
Payment and price will constitute full compensation for all excavation, removal and 
disposal of spoil materials; furnishing and placing crushed stone under and around the 
hydrant; furnishing and installation of the hydrant, drain, bracing, strapping; testing and 
painting of the complete installation; and for all other labor, equipment, tools and 
incidentals necessary to complete the work as indicated on the Contract Documents or by 
the Standard Details.  
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SECTION 1006 — HYDROSTATIC AND LEAKAGE TESTING OF 
WATER MAINS 

1006.01 GENERAL. Prior to performing disinfection testing, hydrostatic and leakage 
testing shall be required. The Contractor shall provide and be responsible for all labor, 
materials and equipment associated with all such testing. 
 

1006.02 TEST RESTRICTIONS. All hydrostatic tests shall be performed with 
chlorinated water. Air pressure tests will not be allowed. 
 
Test pressures to be induced at the low point of the test section shall be based on the static 
gradient within the pressure zone the pipe is to be installed plus the maximum surge 
pressure given in the following table for the specific pipe diameter. (based on the elevation 
of the lowest point of the line or section under test and corrected to the elevation of the test 
gauge). The minimum test pressure shall be 150 psi for PVC/HDPE and 200 psi for other 
pipe materials. 
 

MAXIMUM PERMISSIBLE SURGE PRESSURES 
 

 
 
 
 
 
 
 
 
The hydrostatic test pressures for pressure and leak tests shall be stipulated in the Special 
Provisions of the Contract Specifications. 
 
The hydrostatic test shall be of at least 2 hour duration. Test pressure shall not vary by 
more than ± 5 psi for the duration of the test. Valves shall not be operated in either direction 
at a differential pressure exceeding the rated valve working pressure. Contractor shall not 
test against existing or new valves. For tests at these pressures, the test setup should include 
a provision, independent of the valve, to reduce line pressure to the rated valve pressure on 
completion of the test. The valve can then be opened enough to equalize the trapped 
pressure with the line pressure, or fully opened if desired. When hydrants are in the test 
section, the test shall be made against the main valve in the hydrant. 
 
Water mains shall be tested in segments no longer than the distance between isolation 
valves. For new mains connecting to existing water mains, the new main shall be blocked 
prior to the final tie in point and hydrostatically tested in accordance with the testing 
procedures outlined in conformance with the Final Tie-in section 1008.04. After testing is 

Pipeline 
Diameter in 

Inches 

Surge 
Pressure in 

lb/in2 

Pipeline 
Diameter in 

Inches 

Surge Pressure 
in lb/in2 

4 to 10 120 20 90 
12 to 14 110 24 85 
16 to 18 100 30 and above 80 
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complete, the last section of pipe connecting the existing line shall be connected and 
visually inspected under full line pressure.  
 

1006.03 PROCEDURE.  
 
1006.03.01 Pressurization.  
 
After the pipe has been laid, all newly laid pipe or any valved section thereof, shall be 
subjected to a hydrostatic pressure. Each valved section of pipe shall be slowly filled with 
water, and the specified test pressure shall be applied by means of a pump connected to the 
pipe. Valves shall not be operated in either the opening or closing direction at differential 
pressures above the rated pressure. The system shall be stabilized at the test pressure before 
conducting the leakage test.  
 
For HDPE lines, the pipeline shall be allowed to contract for a minimum of two hours prior 
to beginning the hydrostatic test period. During this time, no water shall be added to allow 
the pipeline to expand under first pressurization.   
 
1006.03.02 Water Supply.  
 
Water from the existing distribution system or other approved source of supply shall be 
made to flow at a constant, measured rate into the newly laid water main. A double check 
valve shall be installed between all source and test sections. The source water used for 
pressure testing and disinfection shall be flushed prior to its use to ensure that contaminants 
or debris are not introduced into the new pipe. Adequate drainage must be provided during 
flushing. Drainage should take place away from the construction area. During the contact 
period, the valve isolating the new main from the existing system shall be tagged to prevent 
unintentional release of the elevated chlorine residual into the existing system. 
 
If available, water shall be supplied from an existing hydrant with water meter. It is the 
responsibility of the contractor to obtain the water meter from the Bureau of Utilities.  If 
an existing hydrant is not accessible, the following are allowable filling procedures from 
existing water mains: 

 
(1) Tap existing water main with corporation stop. 
(2) Tap new water main with corporation stop. 
(3) Install copper line with double check valve from new main to existing main. 
(4) When static pressure has been reached, close the corporation stop(s) from 

existing water main. 
(5) Provide independent system to pressurize new main to required test pressure. 
(6) After completion of testing, abandon all corporation stops by installing plug 

with concrete cap. 
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1006.03.03 Air Removal.   
 
Before applying the specified test pressure, air shall be expelled completely from the 
section of piping under test. If permanent air vents are not located at all high points, 
corporation cocks shall be installed at such points so that the air can be expelled as the line 
is filled with water. After all the air has been expelled, the corporation cocks shall be closed 
and the test pressure applied. At the conclusion of the pressure test, the corporation cocks 
shall be removed and a plug installed with a concrete cap. 
 
1006.03.04 Examination.   
 
All exposed pipe, fittings, valves, hydrants, and joints shall be examined carefully during 
the test. Any damage or defective pipe, fittings, valves, hydrants, or joints that are 
discovered following the pressure test shall be repaired or replaced with sound material, 
and the test shall be repeated until satisfactory results are obtained.  
 
1006.03.05 Leakage Test.   
 
Leakage shall be defined as the quantity of water that must be supplied into the newly laid 
pipe or any valved section thereof to maintain pressure within ± 5 psi of the specified test 
pressure after the pipe has been filled with water and the air has been expelled. For the 
purpose of this test, the allowable leakage rate is zero (0).  
 
1006.03.06 Hydrostatic Test Acceptance.   
 
Acceptance shall be determined on the basis of zero (0) allowable leakage. If any test of 
laid pipe discloses leakage, repairs or replacements shall be conducted at the discretion of 
the Howard County Inspector.  All leaks must be repaired prior to final acceptance of the 
work.  
 
 

SECTION 1007 — DISINFECTION OF WATER MAINS 
 

1007.01 APPROVAL. Prior to the beginning of the disinfecting operations, the Contractor 
shall submit to the Engineer for approval a schedule listing details of disinfecting 
procedures to be followed.  
 

1007.02 CONTRACTOR'S RESPONSIBILITY. Disinfecting of water mains shall be 
performed by the Contractor as specified herein. The Contractor shall provide and be 
responsible for all labor, materials, equipment, testing, and required laboratory analysis for 
the complete disinfecting operations.   
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1007.03 PROCEDURE.  
 
1007.03.01 Continuous Feed Method.  
 
Disinfecting of water mains shall be done in accordance with AWWA C-651 Standard for 
Disinfecting Water Mains. The method utilized shall be the continuous Feed Method. The 
option of placing calcium hypochlorite granules in the main during construction shall not 
be used. An air gap or a device to prevent backflow of the chlorine solution into the 
County’s water system must be approved by the County and used during the testing 
procedure. 
 
1007.03.02 Water Supply.  
 
All water for disinfection of water mains shall be supplied from an existing County water 
main as described in section 1006.03.02. 
 
1007.03.03 Concentration.  
 
At a point not more than 10 feet downstream from the beginning of the new main, water 
shall be introduced through a corporation cock fed at a constant rate such that, the initial 
dose of chlorine will not have less than a 25 ppm (mg/l) or more than a 50 ppm (mg/l) free 
available chlorine concentration. See AWWA C651, Table 4, which gives the amount of 
chlorine required for each 100 feet of pipe of various diameters. To assure that this 
concentration is provided and maintained, the County Inspector shall measure the chlorine 
concentration initially prior to beginning chlorination and at regular intervals using 
appropriate Chlorine Test Kits. The County Inspector shall document the chlorine 
concentration. See AWWA C-651, Appendix "A" for information pertaining to Chlorine 
Test Kits.  
 
1007.03.04 Hypochlorinator System.  
 
The use of a hypochlorinator system will not be allowed for disinfecting a main.  
 
1007.03.05 Protection of Existing System.  
 
During the application of chlorine, in no case shall water from the main being treated be 
allowed to flow back into water mains in active service.  
 
1007.03.06 Minimum Retention.  
 
The heavily chlorinated water shall be retained in the main for at least a 24 hour period, 
during which time all valves, fire hydrants and blow off drains in the treated section shall 
be operated to ensure disinfection of the appurtenances. At the end of this 24-hour period, 
the treated water in all portions of the main shall have a free residual chlorine concentration 
of not less than 10 ppm (mg/l). The County Inspector shall measure the chlorine 
concentration to ensure compliance. If the free residual chlorine concentration indicated is 
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less than 10 ppm (mg/l), the water main shall be completely drained and the disinfecting-
operation repeated. 
  
1007.03.07 Maximum Retention.  
 
During initial disinfection, repeated disinfection, or prior to final flushing, it is imperative 
that the heavily chlorinated water shall not be retained in the water main longer than 48 
hours. The scheduling of the chlorination and dechlorination must be approved by the 
Engineer to ensure that a retention time longer than 48 hours will not occur. In order to 
prevent damage to the pipe lining or corrosion damage to the pipe, the heavily chlorinated 
water shall be flushed from the main until chlorine measurements show that chlorine level 
in water leaving the main is no higher than the level in the water obtained from the 
distribution system for flushing. 
  
1007.03.08 Flushing.  
 
After the 24-hour retention period and the County Inspector has confirmed that the free 
residual chlorine concentration of not less than 10 ppm (mg/l), the new water main, all 
water main laterals, and terminal sections of the main shall be flushed. Periodic chlorine 
residual measurements shall be taken during flushing until the concentration in the water 
leaving the main and laterals is no higher than that generally prevailing in the existing 
distribution system or is between 0.5 ppm (mg/l) to 1.5 ppm (mg/l). All flushing shall be 
performed through existing fire hydrants to pre-approved discharge locations. 
 
State regulations, COMAR 26.08.03.06, require that no chlorine may be added to effluents 
discharged to Class III, Natural Trout Waters. All effluents discharging to any other water 
class must be dechlorinated to reduce the total residual chlorine to non-detectable levels. 
Non-detectable levels are defined as less than 0.1 ppm (mg/l) in the effluent. Any waters 
used in the disinfection of water mains must not be discharged to Class III streams. 
Dechlorination of the effluent is acceptable when discharged to Class I and Class IV waters. 
The manner of dechlorination shall be the option of the Contractor, however the method 
shall be in accordance with Appendix C of AWWA C651. All post chlorination water will 
remain in the test section for a minimum of 24 hours prior to bacteriological sampling. 
 

1007.04 MEASUREMENT AND PAYMENT. No measurement will be made for 
disinfecting and testing of water mains. Payment shall be included in the items bid for 
furnishing and placing water lines and fire hydrants.  
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SECTION 1008 — BACTERIOLOGICAL TESTING OF WATER 
MAINS 

 

1008.01 GENERAL. After final flushing and before the new water main is placed in 
service, bacteriological testing shall be required. The Contractor shall provide and be 
responsible for all labor, materials, equipment testing, and required laboratory analysis for 
complete bacteriological testing.  

1008.02 PROCEDURE. 
 
1008.02.01 Sampling.  
 
Samples shall be taken from a corporation cock with a copper-tube gooseneck assembly 
located at or near the end of the new segment of the main. A blow-off drain assembly, if 
installed as part of the Contract Documents, can also be utilized. All water samples shall 
be drawn by a MDE certified sampler, not less than 24 hours after final flushing is complete 
after disinfection testing. Sample locations shall be at a minimum one set every 1200 feet 
along the main, one set at every branch, and one set at the end of the line. Additional 
sampling locations shall be determined by the Engineer. All sampling shall be witnessed 
by the Engineer. 
 
1008.02.02 Laboratory Analysis.  
 
Samples from the main shall be sent to a certified laboratory within the state of Maryland 
and tested for bacteriological quality in accordance with Standard Methods for the 
Examination of Water and Wastewater. Test results shall show the absence or presence of 
coliform organisms. A standard plate count may be required at the option of the Engineer.  
 
1008.02.03 Laboratory Results.  
 
The results of the bacteriological testing shall be forwarded to the Contractor from the 
certified laboratory. The analysis report shall contain the following information: free 
residual chlorine concentration, coliform organisms absence/presence, and a standard plate 
count if analyzed. The Contractor shall forward a copy of the laboratory analysis report to 
the Engineer for approval.  
 
1008.02.04 Resampling.  
 
If the results of the first sampling are not acceptable, the Contractor shall reflush the new 
water main and resample.  
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1008.03 REPEAT DISINFECTION AND TESTING. If the results of the second 
sampling are not acceptable, the Contractor shall repeat the entire disinfecting operations 
procedure as set forth in section 1007, Disinfection of Water Mains and the Bacteriological 
Testing as set forth above.  
 

1008.04 FINAL TIE-IN. No tie-in shall occur until the Engineer has received a copy of 
bacteriological test results. If the results of the sampling are approved by the Engineer, and 
all hydraulic pressure testing has been completed and accepted, the final tie-in of the new 
water main to the existing distribution system can be completed. All final tie-ins must be 
completed in the presence of the Engineer. Any corporation cock and copper-tube 
assembly, installed for the sole purpose of a sampling location, shall be removed from the 
new main and plugged and capped before placing the line in service.  
 

1008.05 MEASUREMENT AND PAYMENT. No measurement will be made for 
bacteriological testing of water mains. Payment shall be included in the items bid for 
furnishing and placing water lines and fire hydrants. 
 
 

SECTION 1009 — SANITARY SEWER MAINS AND SEWER 
HOUSE CONNECTIONS 

 

1009.01 DESCRIPTION. This item shall consist of furnishing and installing sanitary 
gravity sewer mains and sewer house connections of the diameter shown on the Contract 
Documents, in accordance with these Specifications.  
 

1009.02 MATERIALS.  
 
1009.02.01 Ductile Iron Pipe.  
 
Ductile iron pipe, fittings and joints for sanitary sewers shall conform to section 905.10 of 
these Specifications of the class of pipe as indicated on the Contract Documents.  
 
1009.02.02 Reinforced Concrete Sewer Pipe.  
 
Reinforced concrete sewer pipe, fittings and joints shall conform to Section 908.03 for the 
class of pipe as indicated on the Contract Documents.  
 
1009.02.03 Polyvinyl Chloride Pipe (PVC).  
 



SANITARY SEWER MAINS AND 1009 
SEWER HOUSE CONNECTIONS 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 369 

Polyvinyl chloride pipe (PVC) shall conform to Section 905.01.02 for pipe, fittings and 
joints. 
 
1009.02.04 High Density Polyethylene Pipe (HDPE).  
 
HDPE shall conform to Section 905.02.02 for pipe and joints. The use of HDPE for gravity 
sewer installations is only allowed under special conditions with the approval of the 
Engineer. All installations must directionally drilled DR-11 HDPE installed in accordance 
with section 1016 of these Specifications. Directional drills for a gravity sewer will be 
considered only on sewers with a greater than 2% design slope. 
 
1009.02.05 Miscellaneous Materials.  
 
Reference is also made to Category 900 of these Specifications for the several items 
entering into the work such as concrete, masonry, reinforcement and castings.  
 

1009.03 CONSTRUCTION REQUIREMENTS. 
 
1009.03.01 General.  
 
Reference is made to section 1000.03.04 for additional information regarding the laying of 
pipe which is applicable to this work. 
 
PVC gravity sewer pipe shall be installed in accordance with ASTM D2321, applicable 
manufacturer's installation manuals and UNI-BELL Plastic Pipe Association 
Recommended Practice for the Installation of PVC Sewer Pipe UNI-B-5. 
 
No PVC Pipe shall be laid unless it is generally straight. Such pipe shall have a maximum 
ordinate, as measured from the concave side of the pipe, not to exceed 1/16 inch per foot 
of length. Any pipe which exceeds this requirement will be rejected.  
 
Reinforced concrete sewer pipe shall be installed in accordance with ASTM C1479 and 
applicable manufacture’s installation manuals.  
 
1009.03.02 Sewer House Connections.  
 
All sewer house connections shall be constructed of the same class of material as the sewer 
mains to which they are connected.  
 
All sewer house connections shall be laid on a two percent grade unless otherwise noted 
on the contract documents or directed by the Engineer. All sewer house connection shall 
be installed up to the property line and within 5 feet of finished grade.  A board placement 
(painted green) shall be placed at the end of the pipe marking its location. 
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All single or twin sewer house connections shall be constructed to terminate at an angle 
perpendicular to the property lines unless otherwise noted on the Contract Documents. The 
ends of all house connections shall have standpipe brought to within 5 feet of finished grade 
and shall be marked by a 2" X 6" board painted green. 
 
The ends of all sanitary sewer house connections shall be plugged so that they can 
withstand 5 psi pressure for the purpose of air testing.  
 
Wye branches shall be located in the position designated by the Engineer or his 
representative. Short pieces of lateral sewer shall be field-cut to meet this condition. The 
Contractor shall have on the site, at all times, factory approved equipment to machine and 
adapt the field-cut end of short pieces of pipe to standard couplings and jointing materials. 
 
Wye branches and tee fittings shall be used for all S.H.C.’s on new sewer construction. The 
Engineer may approve saddle taps for sanitary sewer house connections into large existing 
sewers. All house connections connected into existing sewers shall be TV inspected. 
   
The connection of private laterals into the County’s sewer house connection, including dry 
connections, will not be allowed until the County approves the sewer main for service.  
 
1009.03.03 Pipe Joints.  
 
Prior to making the pipe joints in the trench, the Contractor shall demonstrate to the 
Engineer that the methods which the Contractor proposes to employ conform to the 
Specifications, will secure a watertight joint, and that the Contractor's workers are familiar 
with the requirements of the specifications.  
 
1009.03.04 Acceptance Testing.  
 
For general testing requirements, see section 1000.03.04 of this Specification. 
 
All sewers built under the Contract will be tested in accordance with the following test 
requirements. The Contractor shall cooperate and furnish all assistance necessary to 
perform the tests as specified herein and as directed by the Engineer. The Contractor must 
notify the Engineer a minimum of 48 hours for the low pressure test and 24 hours prior to 
performing the mirror test. 
 

(a) Low Pressure Air Test. Sanitary sewers will be tested with air under low pressure 
in accordance with the following procedures. The Contractor shall not be permitted 
to place air under pressure in any sewer under any conditions except those specified 
herein.  

 
All sanitary sewers, including manholes, shall be inspected prior to air testing. Any 
water leakage into the system sufficient to constitute any noticeable trickle or 
seepage shall be corrected and eliminated prior to undertaking the low pressure air 
test. No infiltration will be allowed.  
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The Contractor must complete his backfill operation, including the approval of the 
compaction testing, before any air test is scheduled. 
 
The procedures for conducting a Low Air Pressure Test are as follows:  

 
(1) Each section of completed sewer shall be tested. The sewers shall be tested 

from manhole to manhole or from a manhole to the terminus of the sewer if 
there is no manhole at the other extremity, including house connections laid 
out of manholes. 

 
(2) The Contractor shall thoroughly clean and remove all debris, silt, earth or other 

material from the sewer prior to air testing. The pipe may be cleaned with water 
in a manner accepted by the Engineer. No water or debris shall be allowed to 
enter the existing sewer.  

 
(3) Test plugs shall be installed by the Contractor within the pipe at each manhole. 

Each plug shall be security braced as necessary.  
 
(4) The Contractor shall add air slowly to the portion of the pipe under test until 

the internal air pressure is raised to 5.0 psi gauge. The Contractor shall 
maintain 5 psi gauge for 4 minutes with no pressure drop. 

 
(5) As a safety precaution, no one shall be allowed in a manhole after the air 

pressure is increased in the sewer line. If the Engineer suspects that the test 
plug may be leaking, the pressure shall first be relieved before any adjustments 
are made to eliminate air leakage at the plug.  

 
(6) The Contractor shall allow the air temperature to stabilize for at least two (2) 

minutes with the pipe subjected to an internal pressure of 5.0 psi by adding 
only the amount of air required to maintain this pressure.  

 
(7) After a two (2) minute period, the Contractor shall completely disconnect the 

hose and compressor from the pipe being tested to assure that no additional air 
is added therein.  

 
(8) Pipe which fails to maintain the stipulated pressure for the specified holding 

time shall be deemed to have failed to pass the low pressure air test and is 
unsatisfactory for acceptance by the County. Any sewer main or house 
connection that fails to pass the air test shall be repaired by the Contractor at 
his own expense. Following corrections, the sanitary sewer shall be tested 
again in accordance with the above procedure.  

 
(9) The Engineer or other authorized personnel will complete a report on the 

required form for each section of sewer main and/or sewer house connection 
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tested. This form will be signed by the Engineer or other authorized personnel 
and the Contractor.   

 
(b) Mirror Test. For all sanitary sewers constructed under the contract, the Engineer 

will conduct a "Mirror Test" for leakage defects, alignment and grade. The Mirror 
Test shall consist of reflecting light with mirrors through the complete section of 
pipe. In order to be accepted, the pipe shall be sufficiently true and straight in 
alignment to allow for the passage of the reflected light with an image of a "full 
moon".  
 
All backfill shall be placed, consolidated and dewatering operations ceased 30 days 
prior to the start of mirror testing. The Contractor is encouraged, but is not required, 
to perform his own mirror tests prior to final mirror testing by the County.  

 
(c) Television Inspection. Prior to final acceptance of the gravity sanitary sewer 

system, a TV inspection of the gravity sewer system will be performed to verify no 
debris has accumulated in the line, that there are no line depressions, and to verify 
the water tightness of the system.  Only mainline sewers will be TV inspected. 
Laterals only need to be TV inspected in the event the Engineer allows a saddle tap 
of an existing sewer for a new lateral connection. 

 
All TV inspections will be performed with the system in service. For County 
Capital projects, all TV inspections will be performed by the County at no cost to 
the Contractor. For developer projects, all television inspections will be performed 
by the County, but will be paid for by the Developer.  
 
 

1009.04 METHOD OF MEASUREMENT.  
 
1009.04.01 Sanitary Sewer Mains.  
 
Measurement for payment will be made horizontally on the basis of the linear foot along 
the centerline of the pipe through all fittings with the exception of the inner diameter of 
each manhole and the length of each junction chamber.  
 
1009.04.02 Sanitary Sewer House Connections.  
 
Measurement of Sanitary Sewer House Connections shall be made as follows.  
 

(a) Horizontally on the basis of the linear foot along the centerline of pipe as measured 
from inside the bell at the property/right-of-way line to the centerline of the sanitary 
sewer main. See the Standard Details.  

 
(b) Vertically on the basis of the vertical foot of standpipe for the limits as shown and 

detailed in the Standard Details.  
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(c) For each main line tee or wye by applicable size for connection of house service to 

the sanitary sewer main.  
 
1009.04.03 Concrete Encasement.  
 
Measurement shall be on the basis of the number of linear feet for each size of sanitary 
sewer pipe shown on the Contract Documents and actually encased in the field.  
 

1009.05 BASIS OF PAYMENT.  
 
1009.05.01 Sanitary Sewer Mains.  
 
Payment for furnishing and placing sanitary sewers will be made at the contract unit price 
bid per linear foot for the construction of mains for each size and type of pipe actually 
installed. Price and payment shall constitute full compensation for furnishing and placing 
of all pipe, fittings, jointing materials, appurtenances necessary for laying the sanitary 
sewer mains, including connections to existing sewers; all testing; all excavation and 
backfill operations; providing an approved spoil site, and disposing of all spoil or excess 
materials;  trench backfill in accordance with the Standard Details; temporary paving and 
maintenance with cold patch materials in all pavement areas, including removing and 
disposing of cold patch material together with any surplus CR-6 material; maintenance and 
repair of trench backfill during maintenance period after acceptance, recut paving and 
apply permanent paving over disturbed pavement areas, all environmental and erosion or 
sediment control work including off site requirements at spoil storage or borrow sites; 
restoration of all disturbed areas, replace all curb, gutter and sidewalk damaged during 
construction, seeding and/or sodding operations; for all appurtenances, and for all other 
labor, equipment, tools, and incidentals to satisfactorily complete the work.  
 
1009.05.02 Sanitary Sewer House Connections.  
 
Payment for sanitary sewer house connections shall be made at the contract unit price bid 
per linear foot for horizontal pipe; per vertical foot length of standpipe, and for each fitting 
(tee, bend or wye) used for sewer house connection installation by size, including patching 
of pavement. 
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Price and payment shall constitute full compensation for furnishing and installing all pipe 
and fittings as applicable, jointing materials; excavation and backfill, providing an 
approved spoil site, disposing of all spoil or excess material; trench bedding and backfill 
in accordance with the Standard Details; temporary paving and maintenance with cold 
patch materials in all pavement areas, including removing and disposing of cold patch 
material together with surplus CR-6 material; recut paving and apply permanent paving 
over disturbed pavement areas, and maintaining and repairing trench for warranty period 
after final acceptance; all environmental and erosion or sediment control work, including 
off site requirements at spoil storage or borrow sites: restoration of all disturbed areas, 
replacing all curb, gutter, and sidewalk, seeding and/or sodding operations, and 
appurtenances necessary for laying sanitary sewer house connections, including 
connections to existing house connections; testing; stoppers and/or plugs with blocking at 
property line; and for all other labor, equipment, tools, and incidentals to satisfactorily 
complete the work..   
 
In the event that the Engineer approves saddle taps for sanitary sewer house connections 
for large sanitary sewer main pipe that will facilitate this method no extra measurement nor 
payment will be made for the saddle or tapping of the sanitary sewer main pipe. The cost 
shall be included in the various unit prices bid for construction of each size and type of 
house connection.  
 
1009.05.03 Concrete Encasement.  
 
Concrete cradles and encasements shall be paid for on the basis of measurement set forth 
above at the contract unit price bid for each size of sanitary sewer pipe actually encased. 
Price and payment shall constitute full compensation for furnishing and placing the 
materials and for all other labor, equipment, tools, and incidentals to satisfactorily complete 
the work. 
 

SECTION 1010 — SANITARY SEWER MANHOLES 
 

1010.01 DESCRIPTION. The work proposed under this Section shall consist of 
furnishing and installing sanitary sewer manholes and miscellaneous structures of concrete 
or brick masonry for sanitary sewers built to the shapes and dimensions shown in the 
Standard Details or on the Contract Documents at the locations indicated on the Contract 
Documents or as directed by the Engineer. For information regarding adjustment of 
existing structures to grade see Section 1001 of this Specification. 
 

1010.02 MATERIALS.  
 
1010.02.01 Manhole Steps.  
 
Manhole steps shall meet specifications section 962 and comply with the Standard Details.  
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Manhole steps within any given manhole shall not vary in type and detail without the 
written approval of the Engineer.  
 
1010.02.02 Precast Reinforced Manholes.  
 
Precast reinforced concrete manholes shall meet the requirements of Section 962 of this 
specification.  
 
1010.02.03 Hydrogen Sulfide Protection Liner.  
 
A protective liner for manholes is only required for conditions as discussed in Section 4.7 
of Howard County Design Manual Volume II and shall be provided only where indicated 
on the contract Documents. Liners installed shall meet the requirements of section 962 of 
this specification.  
 
1010.02.04 Miscellaneous Materials.  
 
Reference is also made to Category 900 of these Specifications for the several items 
entering into the work such as castings, steel reinforcing, brick and concrete when such is 
required. The materials to be used in any particular structure shall be those specified on the 
Contract Documents, Standard Details or in the Special Provisions.  
 

1010.03 CONSTRUCTION REQUIREMENTS. All work shall be in accordance with 
Sections 463, 1000 and the following.  
 
1010.03.01 Channels.  
 
Channels for receiving and passing water shall be formed in the bottom of manholes as 
shown or directed. Channel linings shall conform to the Standard Details. All such channels 
shall be lined with brick or approved pre-cast channel inverts. Channels shall slope 
smoothly and evenly from the main pipe entering the manhole to the outlet pipe. Channels 
for future extensions shall be built into manholes where shown on the Contract Documents 
or where directed by the Engineer. Channels for “doghouse manholes” shall be brick only. 
 
1010.03.02 Foundations.  
 
Wider and deeper foundations than shown on the Standard Details for manholes shall be 
built of concrete masonry, wherever directed. Manholes shall be built as pipe laying 
progresses, and the Engineer may stop work entirely on laying pipe until the manhole just 
passed has been completed. 
  
1010.03.03 Frames, Covers And Steps.  
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Manhole frames, covers and steps shall be furnished by the Contractor and set by him as 
the work progresses. Frames shall be well bedded in mortar in accordance with the 
Standard Details.  
 
Manhole frame and cover shall be installed flush with applicable cross slopes in paved 
roadways. Unless otherwise noted on the Contract Documents, the finished elevation for 
the tops of all manholes shall be determined in the field. All manhole frame and covers 
shall be installed and anchored in accordance with the Standard Details. 
 
Steps shall be spaced vertically and aligned as shown on the Standard Details.  
 
1010.03.04 Manhole Adjustment Rings.  
 
Manhole adjustment rings shall be provided in accordance with the Standard Details. 
Adjustment rings can be provided from either concrete or brick.  Only one type of 
adjustment ring per structure will be permitted. 
 
1010.03.05 Watertight Manhole Frame and Cover.  
 
Water tight frames and covers shall be provided where indicated on the Contract 
Documents in accordance with the Standard Details.  
 
1010.03.06 Manhole Chimney Seal.  
 
A manhole chimney seal may be installed only with the approval of the Engineer. The 
manufacturer of the chimney seal must be approved by the Engineer, with all installations 
made in accordance with the manufacturers recommendations.  
 
1010.03.07 Drop Connections.  
 
Drop connections of the various types in accordance with the Standard Details shall be 
built by the Contractor where shown on the Contract Documents or where directed by the 
Engineer. The construction of drop connections of minimum height is more desirable than 
steeply sloped channels which interfere with rodding.  
 
The use of inside drop connections in lieu of outside drop connections is only allowable in 
special circumstances when approved by the Engineer, where damage to other utilities is 
likely because of their proximity to the manhole.  Cost or complication of shoring will not 
be considered as a reason for the allowance of an inside drop connection.  In any case, no 
more than one inside drop per manhole is allowable. 
 
1010.03.08 Connections into Existing System.  
 
All connections into existing manholes shall be field cored and a flexible connector 
installed. The interior manhole channel of the existing manhole must be reconstructed to 
accept the new connection.   
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Connections of a new sewer house connection into an existing sewer shall be made as 
discussed in section 1009.03.02. 
 
1010.03.09 Manhole Inspections.  
 
All manholes shall be visually inspected after installation. Manholes having visible leakage 
or seepage shall be corrected as directed by the Engineer.  Caulking or patching of interior 
manhole surfaces will not be acceptable. 
 
All channel covers used during construction shall be removed by the contractor prior to 
final acceptance. It is the Contractors responsibility to clean any debris that enters the 
sanitary sewer system during construction.  Any debris within the system must be 
physically removed. Washing the debris down the line into the existing system will not be 
permitted.  
 
1010.03.10 Hydrogen Sulfide Protection Liner 
 

(a) Installation of the lining, including preheating of sheets in cold weather and the 
welding of all joints, shall be done in accordance with the recommendations of the 
liner manufacturer. 

 
(b) Coverage of the lining shall not be less than the minimum shown on the Contract 

Documents. The lining is normally installed with the locking extensions running 
vertically in the structure. 

 
(c) All cut, torn and seriously abraded areas in the lining shall be patched according to 

manufacturer's instructions. 
 

(d) Hot joint compounds, such as coal tar, shall not be poured or applied to the lining 
until all liner joints have been completed. 

 
(e) If external ground water is present, de-watering procedures must be continued for 

a minimum of 24 hours after final installation of mastic. 
 

(f) Lining at joints shall be free of all mortar and other foreign material and shall be 
clean and dry before joints are made. 

 
(g) The Contractor shall coordinate the supply of the lining to the precast manhole 

manufacturer. 
 

(h) Concrete poured against lining shall be vibrated, spaded or compacted in a careful 
manner so as to protect the lining and produce a dense, homogenous concrete, 
securely anchoring the locking extensions into the concrete. 
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(i) In removing forms, care should be taken to protect the lining from damage. Sharp 
instruments shall not be used to pry forms from lined surfaces. When forms are 
removed, any nails that remain in the lining shall be pulled, without tearing the 
lining, and the resulting holes properly repaired. 
 

1010.04 METHOD OF MEASUREMENT. Sanitary sewer manholes will be measured 
on the basis of the number of each type of unit built to a standard minimum depth of six 
(6) feet. An additional measurement will be made in vertical feet for the extra vertical depth 
of any unit in excess of the standard minimum depth on such structures measured from the 
lowest point of the invert within the structure to the highest external point on the top of the 
structure.  
 

1010.05 BASIS OF PAYMENT. Sanitary sewer manholes measured as described above 
will be paid for on the basis of the contract lump sum price bid for each type and size of 
manhole. An additional payment will be made for the vertical depth in excess of the 
standard minimum depth of six (6) feet at the contract unit price per vertical foot for each 
type and size of sanitary sewer manhole. 
 
Payment for building drop connections will be made at the contract unit price bid for each 
type and size constructed as shown, specified and directed. Payment of such price shall be 
full compensation for all items necessary to satisfactorily complete the work as specified, 
including all pipe, fittings, concrete encasement for each pay unit.  
 
Price and payment shall constitute full compensation for all items necessary to 
satisfactorily complete the work as specified including all masonry, or precast concrete 
units, waterproofing, interior liners, reinforcing bars, ladder rungs, metal frames, and 
covers for each pay unit; all testing; all excavation and backfill operations; providing an 
approved spoil site, and disposing of all spoil or excess materials; bedding and trench 
backfill in accordance with the Standard Details; temporary paving and maintenance with 
cold patch materials in all pavement areas, including removing and disposing of cold patch 
material together with any surplus CR-6 material; recut paving and apply permanent paving 
over disturbed pavement areas, all environmental and erosion or sediment control work 
including off site requirements at spoil storage or borrow sites; restoration of all disturbed 
areas, replace all curb, gutter and sidewalk damaged during construction, seeding and/or 
sodding operations; for all appurtenances, and for all other labor, equipment, tools, and 
incidentals to satisfactorily complete the work. 
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SECTION 1011 — SANITARY SEWER FORCE MAINS 
 

1011.01 DESCRIPTION. This item shall consist of furnishing and placing sanitary sewer 
force mains and appurtenances of the sizes shown on the Contract Documents, laid on a 
firm bed true to line and grade in accordance with these Specifications.  
 

1011.02 MATERIALS SPECIFICATIONS.  
 
1011.02.01 Steel Pipe.  
 
Steel pipe, fittings and joints shall conform to Section 905.13 for the thickness of pipe as 
indicated on the Contract Documents.  
 
1011.02.02 Ductile Iron Pipe.  
 
Ductile iron pipe, fittings and joints shall conform to Section 905.11 for the class of pipe 
as indicated on the Contract Documents.  
 
1011.02.03 Polyvinyl Chloride (PVC) Pipe.  
 
Polyvinyl Chloride pipe and joints shall conform to section 905.01.05. PVC pipe for 
sanitary force mains is only allowable under special circumstances when approved by the 
County. 
 
1011.02.04 High Density Polyethylene (HDPE) Pipe.  
 
High Density Polyethylene pipe and joints shall conform to section 905.02.02. HDPE pipe 
for sanitary force mains is only allowable under special circumstances when approved by 
the County. 
 
1011.02.05 Valves.  
 
Valves and appurtenances shall conform to Section 961. 
 

(a) Wastewater Air and Vacuum Valves 
(b) Wastewater Isolation Valves 
(c) Valve Boxes 

 

1011.03 CONSTRUCTION REQUIREMENTS. All work under this section shall be in 
accordance with Section 1000, and shall follow the methods outlined in subsection 1002.03 
and 1006. 
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1011.04 TESTING. All force mains installed shall be hydrostatically tested in accordance 
with section 1006 with the exception of the following: 
 

(a) Water used for testing does not need to be chlorinated. 
(b) The test pressure at the lowest point in the lines shall be 150 psi or 1.5 times the 

working pressure, whichever is greater.  
 
1011.05 METHOD OF MEASUREMENT. Measurement for payment will be made 
horizontally along the center line of the force main through all fittings except between 
vertical bends where measurement will be made along the center of the pipe including all 
fittings.  
 
1011.06 BASIS OF PAYMENT. Payment for furnishing and placing force mains will be 
made at the contract unit price bid per linear foot for the construction of mains for each 
size and type of pipe actually installed. Price and payment shall constitute full 
compensation for furnishing and placing of all pipe, fittings, jointing material, 
appurtenances, concrete anchors, buttresses, connections to existing sewers; all testing; all 
excavation and backfill operations; providing an approved spoil site, and disposing of all 
spoil or excess materials; bedding and trench backfill in accordance with the Standard 
Details; temporary paving and maintenance with cold patch materials in all pavement areas, 
including removing and disposing of cold patch material together with any surplus CR-6 
material; recut paving and apply permanent paving over disturbed pavement areas, 
maintain and repair trench backfill after final acceptance; all environmental and erosion or 
sediment control work including off site requirements at spoil storage or borrow sites; 
restoration of all disturbed areas, replace all curb, gutter and sidewalk damaged during 
construction, seeding and/or sodding operations; for all appurtenances, and for all other 
labor, equipment, tools, and incidentals to satisfactorily complete the work. 
 

SECTION 1012 — JACK AND BORE, AND TUNNELING 
INSTALLATIONS 

1012.01 DESCRIPTION.  This work consists of the furnishing of a trenchless installation 
which serves as a casing or liner for other utilities or as the carrier itself, performed by 
tunneling or jack and bore methods.  The trenchless excavation shall be installed to the 
lines and grades shown on the Plans by a method chosen by the Contractor unless otherwise 
specified on the Plans. The Contractor is responsible for selecting a method suitable for the 
conditions to be encountered and to assure no disturbance to the existing surface.  All work 
shall be in accordance with the Sections of Category 1000 of these Specifications. 
 
1012.01.01  Railroad Crossings.   
 
No work shall begin without a Crossing Agreement between the County and the Railroad.  
A Crossing Agreement, containing specific and special instructions, will be obtained by 
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the County.  The Contractor is required to read and adhere to the requirements of the 
Crossing Agreement. Materials for the casing or liner plate tunnel, and carrier pipe, shall 
be as shown on the approved Crossing Agreement, and as specified herein. 
 
1012.01.02  Definitions. 

 
(a) Carrier pipe is the sewer or water pipe. 
 
(b) Casing pipe is the sleeve through which the carrier pipe will be placed. 
 
(c) Casing spacer/insulators are fabricated items used to position, support and insulate 

water and sewer carrier pipes inside casings or tunnels. 
 
(d) Jacking and boring is a method of installing a casing pipe by means of cutting, hand 

mining or boring an opening while simultaneously forcing the casing pipe through 
the opening with hydraulic jacks. 

 
(e) Tunneling is a method of installing rings of a segmental sleeve by means of cutting, 

hand mining or boring an opening ahead of the previous segments, while protected 
by a shield that is advanced by hydraulic jacks, then installing additional ring 
segments to support the excavation. 

 
(f) Tunnel Liner Plates are the modular components of the rings that are assembled to 

make the segmental sleeve through which the carrier pipe will be placed. 
 
1012.01.03  Design.   
 
The trenchless excavation method shall be designed for the earth, construction, and other 
loads present plus AASHTO HS25 Highway Live Load increased 30 percent for impact. 
The Contractor's engineer, or appropriate design professional, who must be registered in 
the State of Maryland, shall prepare the design for review by the Engineer. Steel Tunnel 
Liner Plates, if used, shall be designed in accordance with the latest edition of the Standard 
Specifications for Highway Bridges adopted by the American Association of State 
Highway and Transportation Officials. All design shall be in accordance with OSHA, 
MOSH, and all federal, state, and local regulations. 
 
1012.01.04  Working Drawings. 
 
The Contractor shall submit working drawings for review by the Engineer on the trenchless 
excavation method itself and on any required launching/jacking and receiving pits. The 
Working Drawings shall be signed and sealed by the Contractor's engineer, or appropriate 
design professional.  The Contractor shall submit six copies of drawings showing typical 
sections and details of the trenchless excavation method to be used, and any grouting 
procedures. Working Drawings shall contain certification by the Contractor’s engineer that 
the proposed trenchless excavation method and the proposed construction of any 
launching/jacking and receiving pits have been designed in accordance with these 
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Specifications. It is the intent of these Specifications to specify a performance standard 
leaving the choice of material and trenchless excavation method of construction to the 
Contractor. Review of the Working Drawings is to insure preparation of design by a 
Professional Engineer and shall not relieve the Contractor of the responsibility for the 
adequacy and accuracy of the Working Drawings when implemented in the field. 
 
1012.01.05  Trenchless Excavation Plan.   
 
After submittal of the Working Drawings and at least two weeks before Construction 
begins the Contractor shall submit to the Engineer a Trenchless Excavation Plan wherein 
the Contractor will present his schedule for trenchless excavation operations, and fully 
describe his proposed methods and operations to be employed. Review of the Trenchless 
Excavation Plan is for quality control and record keeping purposes and shall not relieve the 
Contractor of the responsibility for the accuracy and adequacy of the Trenchless 
Excavation Plan when implemented in the field. If at any time during the progress of the 
work the method of trenchless excavation does not produce the desired result, the 
Contractor shall submit a revised Trenchless Excavation Plan until a technique is arrived 
at that shall produce the desired results. The revised Trenchless Excavation Plan and 
method shall be performed at no additional cost to the County. 
 
1012.01.06  Preconstruction Survey.   

 
The Contractor shall survey, photograph, and videotape all buildings, structures, and 
roadways within a horizontal distance of the centerline of the trenchless excavation that is 
three times the vertical distance from the invert of the trenchless excavation to the finished 
grade over the trenchless excavation. This survey shall be performed by a company that 
can show acceptable previous experience to the Engineer. The Survey shall be prepared 
and submitted to the Engineer 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 excavation is under wetlands or other surface, the 
complete condition of the wetlands or other surface which is over the proposed trenchless 
excavation shall be documented. The Preconstruction Survey shall be made before any 
trenchless excavation is done in the field. 
 
1012.01.07 Submittals.   
 
The Contractor shall submit the following to the Engineer for review: 
 

(a) Working Drawings, Trenchless Excavation Plan, and Preconstruction Survey, 
describing in detail the proposed methods, procedures and the entire operation to 
be used, shall include but not be limited to the following: 
 
General: 
(1) size, capacity and arrangement of equipment 
(2) method of dewatering and drainage 
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(3) method of ground stabilization and materials, if proposed, and evidence of 
experience and competency 

(4) method of detection of ground movement 
(5) method of monitoring and controlling line and grade 
 
Jack and Bore: 
(1) jacking and receiving pits, backstop, pit base material 
(2) method of excavation and removing soils materials, type of cutter head 
(3) method of installing the casing pipe 
(4) method and procedure for installing the carrier pipe, and casing 

spacer/insulators, or supports and anchors, to prevent flotation and surge 
pressure buckling 

(5) method of sealing the casing pipe ends 
 
Tunneling: 
(1) launching and receiving pits 
(2) method of excavation and removing soils materials 
(3) method of support of tunnel face and initial supports 
(4) method of erecting, placing and operating the tunnel shield 
(5) grout and concrete design mix specifications 
(6) method and procedure for the placement of gravel pack or grout between the 

tunnel liner plates and the excavation 
(7) method and procedure for installing the carrier pipe, and casing 

spacer/insulators, or supports and anchors, to prevent flotation and surge 
pressure buckling 

(8) method of bulkheading the tunnel ends 
 

(b) Submittals for Excavation Support Systems and Dewatering Systems shall meet the 
requirements of Section 1000 of these Specifications. 
 

(c) Certified test reports for liner plates and connectors, and shop drawings and 
specifications showing sizes, shapes, methods of attachment, connection details and 
grout hole details, shall be submitted for conformance with the specifications and 
approved by the Engineer before delivery of materials.  Certifications for liner 
plates shall be in accordance with AASHTO M167, Paragraph 18. 
 

(d) Certified test reports for casing pipe, and shop drawings and specifications showing 
sizes, joint welds, and coatings, shall be submitted for conformance with the 
specifications and approved by the Engineer before delivery of materials. 

 

1012.02 MATERIALS. 
 
1012.02.01  Carrier Pipe.   
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Carrier pipe shall be in accordance with their respective sections of Category 900 of these 
Specifications. 
 
1012.02.02  Casing Pipe.   
 
Casing pipe for jack and bore installations shall be in accordance with Section 963 of these 
Specifications. 
 
1012.02.03  Casing End Seals.   
 
Casing end seals for jack and bore installations shall be in accordance with Section 963 of 
these Specifications. 
 
1012.02.04  Casing Spacer/Insulators.   
 
Casing spacer/insulators shall be in accordance with Section 963 of these Specifications. 
 
1012.02.05  Grout.   
 
Grout shall be in accordance with Section 963 of these Specifications. 
 
1012.02.06  Tunnel Bulkheads.   
 
Tunnel bulkheads shall be in accordance with Section 963 of these Specifications. 
 
1012.02.07  Tunnel Liner Plates.   
 
Tunnel liner plates shall be in accordance with Section 963 of these Specifications. 
 
1012.02.08  Tunnel Liner Plate Bolts and Nuts.   
 
Bolts and nuts for tunnel liner plates shall be in accordance with Section 963 of these 
Specifications. 
 

1012.03 CONSTRUCTION. 
 
1012.03.01  Line and Grade.   
 
The Contractor shall be responsible for extending the line, grade, and elevation in the 
tunnel/casing from the launching/jacking pit.  The Contractor shall submit to the Engineer 
for approval the method it proposes to use for extending controls within the tunnel/casing.  
No work in these areas will be allowed to be performed prior to such approval.  The 
Engineer may make periodic checks on the lines, grade elevation, etc., established by the 
Contractor.  The Contractor shall maintain line and grade to within a tolerance of 2 inches 
of that indicated on the Contract Documents. 
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1012.03.02  Job Conditions.   
 
Blasting is prohibited without the explicit written approval of the Engineer. 
 
Tunneling, or jack and bore construction 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 casing pipe.  Support the ground 
continuously in a manner that will prevent loss of ground and keep the perimeters and face 
of the casing pipe, passages and shafts stable.  The Contractor shall be responsible for all 
settlement resulting from trenchless operations and shall repair and restore damaged 
property to its condition prior to being disturbed at no cost to the County or owner of 
property or additional cost to the Contract. 
 
The Contractor shall comply with applicable ordinances, codes, statutes, rules and 
regulations of the State of Maryland, MDSHA, applicable County building codes, and 
applicable regulations of the Federal Government, OSHA 29CFR 1926 and applicable 
criteria of ANSI A1O.16-81, "Safety Requirements for Construction of Tunnel Shafts and 
Caissons". 
 
1012.03.03  Soil Stabilization.   
 
If pressure grouting or freezing of the soils prior to beginning the tunneling, or jacking and 
boring, operation has been required by the Engineer to stabilize the soils, control water, 
prevent loss of material, or prevent settlement or displacement of embankment, the grout 
may be cement, chemical, or other special injection material selected to accomplish the 
necessary stabilization. 
 
The materials to be used and the method of injection shall be in accordance with these 
Specifications and as approved by the Engineer.  The Contractor shall provide evidence of 
his experience and competency in a submittal to the Engineer prior to the start of any soil 
stabilization work. 
 
1012.03.04  Excavation Support Systems and Dewatering Systems.   
 
Excavation Support Systems and Dewatering Systems shall meet the requirements of 
Section 1000 of these Specifications, and the following: 
 

(a) Dewatering.  When water is encountered, provide and maintain a dewatering 
system of sufficient capacity to remove water on a 24-hour basis keeping 
excavations free of water until the backfill operation is in progress. Dewatering 
shall be performed in such a manner that removal of soil particles is held to a 
minimum.  Discharge from dewatering operations shall be directed into approved 
receiving basins in accordance with all applicable regulatory requirements.  When 
dewatering, the Contractor shall maintain close observation of the highway or 
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railroad to detect any settlement or displacement of the embankment, tracks or other 
facilities. 

 
Methods of dewatering shall be at the option and responsibility of the Contractor.  
The Contractor shall maintain close observation to detect settlement or 
displacement of surface facilities due to dewatering.  Should settlement or  
displacement be detected, the Contractor shall notify the Engineer immediately and 
take such action as necessary to maintain safe conditions and prevent damage. 
 

 (b)  Protection of Drainage Facilities.  If it becomes necessary during construction to 
block a ditch, pipe or other drainage facility, the Contractor shall install temporary 
ditches, pipes or other drainage facilities to maintain adequate drainage as approved 
by the Engineer, or the property owner.  The temporary facilities shall be removed 
and the permanent facilities restored upon completion of the work. 

 
The Contractor shall use soil erosion attenuation methods and materials to protect 
ditches and other drainage facilities during construction. 

 
(c) Construction of Launching/Jacking and Receiving Pits.  Design, construction, 

maintenance and removal, including any damage attributed to the construction of 
launching/jacking and receiving pits, is the responsibility of the Contractor. 

 
Launching/jacking and receiving pits shall be constructed in accordance with 
approved working drawings sealed by a professional engineer registered in the State 
of Maryland. 

 
Excavation, backfill and grading shall be performed in accordance with Section 
1000 of these Specifications and to the requirements specified herein. 
 
The Contractor is responsible for any necessary utility relocations or the supporting 
of utilities for launching/jacking and receiving pits construction.  Utility support 
and relocations shall be at no additional cost to the Contract. 

 
1012.03.05  Ground Movement Monitoring.   
 
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. 
 
No horizontal displacement, settlement or heave will be permitted at property structures. 
 
The Contractor shall install and maintain a system of instrumentation to monitor the 
underground excavation operation and to detect movement in the soil, adjacent structures 
and utilities. 
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Installation of the instrumentation by the Contractor shall not preclude the Engineer, 
through an independent Contractor or consultant, from installing instrumentation to 
monitor ground movement in or adjacent to the construction work. 

 
Use benchmarks sufficiently removed from the construction to avoid errors in readings due 
to ground movement. 

 
The Contractor shall cooperate fully with jurisdictional personnel.  Settlement detected 
shall be corrected by the Contractor at no additional cost to the Contract. 
 
The Contractor shall report any settlement and horizontal movement immediately to the 
Engineer and take immediate remedial action, at no additional cost to the Contract. 

 
In the event of movement of the ground surface, structure or utility being detected or 
damage recorded, the Engineer may order that the work be stopped and secured.  Before 
proceeding, the Contractor shall correct any problems causing or resulting from such 
movement at no additional cost to the Contract. If ground settlement or heave occurs which 
might affect the accuracy of temporary or permanent benchmarks, it is the Contractor's 
responsibility to monitor and report such movements to the Engineer. 
 
1012.03.06  Power Supply.   
 
Provide temporary electric lights to properly and safely illuminate all parts of the tunnel 
construction area including special illumination at the working face. Lighting circuits shall 
be thoroughly insulated and separated from power circuits, and lights shall be enclosed in 
wire cages. The Contractor shall secure all necessary electrical permits to prosecute the 
Work. 
 
Power machinery and tools within the tunnel shall be operated by either electricity, 
compressed air, diesel with approved scrubber or other approved power. Electrical tools 
and equipment shall be grounded in accordance with the latest requirements of the National 
Electrical Code. 
 
1012.03.07  Ventilation and Air Quality.   
 
The Contractor shall provide, operate, and maintain for the duration of the trenchless 
project a ventilation system suitable for meeting applicable safety requirements for the 
health of the workers. 
 
1012.03.08  Tunneling Operations.   
 
Tunneling equipment shall be of U.S. Bureau of Mines approved types. 
 
The tunnel face shall be controlled using such support procedures as breasting, poling 
plates, face jacks, sliding tables, either singly or in combination, spaced as required. 
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Excavate in such a manner that voids behind liner plates are held to a minimum.  
Immediately after each increment of excavation, install one ring of liner plates.  Completely 
fill voids with grout, or gravel pack followed by grout, placed under pressure as specified 
in this Section. 
 
The use of water or other liquids to facilitate liner plate installation and/or spoil removal is 
prohibited. 
 
Whenever the tunneling operation is suspended, the face or heading shall be completely 
bulkheaded or supported by positive means and all completed liner plate rings shall be 
grouted.  The dewatering system shall remain operating.  Qualified personnel shall 
periodically check conditions that might threaten the stability of the work. 
 
Spoil from the work shall be disposed of off site at a permitted facility or location. 
 

(a) Tunnel Shield.  The shield shall be of steel construction, designed to support 
railroad loading in addition to the other loadings that it must sustain. The advancing 
face shall be provided with a hood extending no less than twenty (20) inches beyond 
the face, and extending around no less than the upper 240° of the total 
circumference.  It shall be of sufficient length to permit the installation of at least 
one complete ring of liner plates within the shield before it is advanced for the 
installation of the next ring of liner plates. The shield shall conform to, and not 
exceed, the outside diameter of the liner plate tunnel being installed by more than 
one (1) inch at any point on its periphery unless otherwise approved by the 
Engineer. 

 
The shield shall be adequately braced and provided with the necessary 
appurtenances for completely bulkheading the face with horizontal breast boards, 
and arranged so that the excavation can be benched as necessary. Excavation shall 
not be advanced beyond the edge of the hood, except in rock. 

 
(b) Installation of Tunnel Lining.  The Contractor shall construct tunnel to the line and 

grade shown on the Contract Documents. 
 

The inside dimensions of the tunnel liner plate ring, measured along the diameter 
at any location, shall not vary more than three percent of the liner plate diameter. 

 
Liner plates shall be installed in a manner that will not damage the liner plates or 
coating.  Damaged liner plates shall be replaced at no additional cost to the 
Contract.  Coating damage shall be repaired to the satisfaction of the Engineer. 

 
Flanges which will be in contact with each other shall be cleaned of foreign matter, 
taking care not to damage the coating in the cleaning process.  Such surfaces shall 
be free from material that could interfere with proper bearing and water tightness. 
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Bolt liner plates in accordance with liner plate manufacturer's recommendations.  
Retighten or replace bolts as required. 

 
(c) Gravel Packing.  Where approved, gravel packing may be used to fill voids between 

the earth and tunnel liner.  For voids to be filled with gravel, place gravel in the 
voids behind liner plates by compressed air through a 1-1/2-inch or 2-inch diameter 
hose. 

 
Fill voids with gravel by proceeding from the bottom grout hole of each ring to the 
top hole.  Vent air through the upper holes.  Fill voids in the gravel pack between 
the earth and the tunnel liner with grout. 

 
(d) Grouting.  Cement grout shall be placed under pressure through the grout holes to 

fill any voids that exist between the liner plates and the undisturbed earth. 
 

Grouting shall be kept as close to the heading as possible, using grout stops behind 
the liner plates, if necessary.  In no case shall more than six (6) lineal feet of tunnel 
be progressed beyond the grouting.  Grouting shall be done: 

 
(1) At more frequent intervals than six (6) feet if conditions warrant; 

 
(2) At the end of the work shift, or when work is interrupted for any reason; or 

 
(3) Progressively with each adjacent set of grout holes. 

 
In general, grouting shall proceed progressively upward from the lowest grout hole 
of each ring. When going from lower to higher grout holes, do not make connection 
to the higher holes until grout has completely filled the space below.  Continue 
grouting until grout appears in the next set of grout holes, which shall be kept open 
during grouting to permit escape of air and water. 

 
A threaded plug shall be installed in each grout hole as the grouting is completed 
at that hole. 
 
The grout pump and injection system shall be of a type that will deliver the grout 
in a smooth even flow without surge.  The grouting circuit shall contain a return 
line to allow return of the grout from the nozzle to the supply tanks. The grouting 
equipment shall be capable of developing a uniform pressure at the grout hole 
connection sufficient to fill voids without disturbing the liner plates, adjacent 
utilities, structures or roadways.  The equipment shall be equipped with hoses 
having a minimum inside diameter of 1-1/2 inches and have a minimum capacity 
of 1/2 cubic yard per minute. 

 
(e) Placement of Invert Concrete.  Place concrete fill in invert of tunnels even with 

edges of liner plate flanges, and to the limits shown on the Contract Documents, to 
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facilitate skidding carrier pipe into tunnel.  Concrete fill shall not be poured as a 
level floor. 

 
1012.03.09  Jack and Bore Operations.   
 
The face of the cutting head shall be arranged to provide a reasonable obstruction to the 
free flow of running sand, or soft or poor soil material. 
 
The auger shall be prevented from leading the pipe so that there will be no unsupported 
excavation ahead of the pipe. 

 
The use of water or other liquids to facilitate casing installation and/or spoil removal is 
prohibited. 

 
Whenever the jacking and boring operation is suspended, the face or heading shall be 
completely bulkheaded or supported by positive means.  The dewatering system shall 
remain operating.  Qualified personnel shall periodically check conditions that might 
threaten the stability of the work. 

 
The auger and cutting head arrangement shall be removable from within the pipe in the 
event an obstruction is encountered which stops the forward motion of the operation.  If 
the obstruction cannot be removed without excavation in advance of the pipe, notify the 
Engineer immediately.  When the Engineer determines that it is impossible to advance the 
bore hole or pipe, the operation shall be discontinued and the completed portion abandoned 
in place and immediately filled with grout or plugged, unless otherwise directed by the 
Engineer.  A new installation procedure and revised plans shall be submitted to the 
Engineer for review before work can be resumed. 

 
Weld steel casing pipe for full circumference and grind welds smooth, as required herein.  
When coating is required, repair coating damage on each side of weld and recoat complete 
weld area.  Coating shall be applied as recommended by the manufacturer. 
 
Jack casing pipe with auger rotating within the pipe to remove spoil.  Hand mining is an 
option for large bore casing pipe provided method is submitted in detail and is acceptable 
to the Engineer. 

 
Over-cut of cutting head shall not exceed the outside diameter of the casing pipe by more 
than one (1)-inch.  For hand mining no over-cut will be permitted. 

 
If voids should develop, or if the bored hole diameter is greater than the outside diameter 
of the pipe plus coating (if any), by more than approximately one inch, pressure grouting, 
as provided for in this Specification Section, or other methods approved by the Engineer 
shall be implemented to fill the voids immediately upon completion of the jack and bore 
operation. 

 
Spoil from the work shall be disposed of off site at a permitted facility or location. 
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1012.03.10  Timber Tunnels.   
 
Timber tunnels shall be of the cap and leg type. The optional use of mud sills or bottom 
boards is dependent on the soil conditions and as directed by the Engineer. Care must be 
exercised to prevent the loss of excess material prior to setting the timbering. To insure the 
stability of the tunnel structure, excavation must be such that legs must be driven and held 
firmly in place by their compression against sills and caps only. Nails or scabs must be 
utilized in caps and sills to prevent the overdriving of legs. 
 
1012.03.11  Installation of Carrier Pipe.   
 
There shall be no direct contact between carrier pipe and casing pipe or tunnel liner.  Casing 
pipe spacer/insulators shall be installed and spaced in accordance with the manufacturer’s 
recommendations, and shall meet the requirements of Section 963 and the Standard Details. 
 
Install carrier pipe as specified in its respective section(s) of this Specification and as 
shown on the Contract Documents.  The carrier pipe shall extend a maximum of two (2) 
feet beyond each end of the tunnel to the first joint. 
 
Casing end seals or tunnel bulkheads shall be installed in accordance with Section 963 and 
the Standard Details. 
 

1012.04 MEASUREMENT AND PAYMENT.  Measurements for jack and bore, or 
tunnel, shall be made horizontally along the center line from face of shaft to face of shaft 
to determine the length actually installed. 
 
Payment for furnishing and constructing the jack and bore or tunnel section will be made 
at the contract unit price bid per linear foot for the construction, jack and bore or tunnels 
for each size and type of tunnel actually constructed, and accepted. Price and payment shall 
constitute full compensation for all unclassified tunnel and shaft excavation, refill, and 
compaction; the storage and rehandling of excavation, disposal of all excess excavation; 
replacing sod where disturbed; pumping of other disposal or control of water and sewage; 
the protection of all structures and utilities and their restoration in case of damage; the 
furnishing and placing of sheeting, shoring and bracing; the furnishing and placing of 
casing pipe or tunnel liner; the furnishing and placing of the pipe in the sleeve; the grouting 
of voids outside the tunnel liner; the furnishing and placing of concrete or sand fill or brick 
bulkheads; the furnishing and placing of the utility pipe in the tunnel; and for all other 
labor, equipment, tools, and incidentals to satisfactorily complete the tunnel section as 
shown, specified and directed by the Engineer. 

 
Should it be necessary to increase the gauge or thickness of the tunnel liner over that shown 
or specified, by order of the Engineer, additional compensation shall be limited to actual 
material cost differential and rehandling charges as verified by the supplier. 
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SECTION 1013 — SEWER SYSTEM REHABILITATION 
 

1013.01 DESCRIPTION.  Sanitary sewer rehabilitation shall include but not necessarily 
be limited to sewer pipe cleaning, sewer flow control, television inspection, sewer pipe 
joint testing, sewer pipe joint sealing, sewer manhole sealing, sewer manhole rehabilitation, 
sewer manhole lining, pipe lining, pipe and fitting replacement, and sewer manhole 
replacement in accordance with the Contract Documents.  

1013.02 MATERIALS.  
 
1013.02.01 Chemical Sealing Materials.  
 
Chemical sealing materials shall conform to Section 964.03 and 964.04 of these 
Specifications. 
 
1013.02.02  Manhole Liners.  
 
Manhole liners shall conform to Section 964.04.02 of these Specifications. 
 
1013.02.03  Pipe Slip Liners.  
 
Pipe slip liners shall conform to Section 964.01 and 964.02 of these Specifications. 
 
1013.02.04 Video Media.  
 
Video media shall be as required in the special provisions of the Contract Documents. 
 
1013.02.05 Miscellaneous Materials.  
 
Reference is also made to Category 900 of the Specifications for the several items 
incorporated in the work such as Flexible pipe gaskets, cast-in-place concrete, pre-cast 
concrete sections and grade rings, mortar, brick, manhole frames, covers, and steps, 
waterproofing and bentonite, manhole interior wall rehabilitation compounds, and curing 
compounds.  
 

1013.03 GENERAL. 
 
1013.03.01 Material Removal and Disposal.   
 
All loose debris and other solid or semisolid material resulting from the cleaning operation 
shall be removed at the downstream manhole of the section being cleaned.  When hydraulic 
cleaning equipment is used, a suitable dam or weir shall be placed in the downstream 
manhole to trap all such materials.  Passing material from manhole section to manhole 
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section, which could cause line stoppages, accumulations of sand in wet wells, or damage 
pumping equipment, shall not be permitted. 
 
Under no circumstances shall any loose debris removed during these operations be dumped 
or spilled into streets, ditches, storm drains, or other sanitary sewers.  All solids or 
semisolids resulting from the cleaning operations shall be removed from the site and 
disposed of by the Contractor in a legal and sanitary manner as approved by appropriate 
authorities at the Contractor’s cost.  All materials shall be removed from the site no less 
often than the end of each workday.  Under no circumstances will the Contractor be allowed 
to accumulate debris, etc., on the site of work beyond the stated time, except in totally 
enclosed containers and as acceptable to the County.  The Contractor shall dispose of this 
material in a properly licensed sanitary landfill. 
   
The Contractor shall insure that all Federal, State and Local permits related to his disposal 
operations have been obtained, and the Contractor shall comply with all requirements of 
those permits. 
 
All waste materials, including but not limited to excavated materials, demolished pavement, 
arboreal (landscaping) waste and other debris, that are not suitable for project related 
purposes (e.g., backfill) or are surplus to the needs of the project, both as determined by the 
Engineer, shall become the property of the Contractor for disposal at no additional cost to 
the County. 
 
1013.03.02  Protection of Existing System.  
 
During all rehabilitation operations, all necessary precautions shall be taken to protect the 
sewer from damage.  If in the course of normal cleaning operations, damage results from 
pre-existing and/or unforeseen conditions such as broken pipe, the Contractor will notify 
the Engineer of the location and nature of the damage. The Contractor will be required to 
make repairs at his cost only when the Engineer has determined the Contractor was 
negligent in performance of his cleaning operations.  
 
During these operations, precautions shall also be taken to insure that no damage is caused 
to property adjacent to or served by the sewer or its branches, any damage caused to 
property as a result of rehabilitation operations shall be restored to pre-existing conditions 
by the Contractor at no additional costs to the County. 
 
1013.03.03 Control of Flows.  
 
When pumping and bypassing is required, the Contractor shall furnish temporary pumps, 
conduits, and other equipment to divert the flow of sewage around the manhole section in 
which work is to be performed. The bypass system shall be of sufficient capacity to 
transport existing flow plus additional flow that may occur during a rainstorm. The 
Contractor will be responsible for furnishing the necessary labor and supervision to set up 
and operate the pumping and bypassing system. Any time sewer bypass pumping occurs, 
the Contractor shall be physically present at the jobsite to respond to any pump or 
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equipment failures. Pump engines shall be equipped with exhaust silencers to keep noise 
to a minimum. The system shall be so constructed as to prevent spills from leaving the 
immediate vicinity of the site. Any spillage that occurs shall be immediately cleaned up 
and the site returned to a clean sanitary condition. A standby pump of equal capacity and a 
qualified mechanic shall be provided on-site at all times during pump operations. 
  
When flow in a sewer line is plugged, blocked, or bypassed; sufficient precautions must be 
taken to protect the sewer lines from damage that might result from sewer surcharging or 
surcharging of existing service connections. Existing flows shall not be interrupted for 
periods longer than one hour.   
 
The Contractor shall take necessary precautions to prevent sewage backup and shall be 
responsible for any resulting damages if backups occur.  Sewage diverted during 
rehabilitation operations shall be returned to the sanitary system and not discharged into 
streams or the storm drain system. 
 

1013.04 SEWER LINE LIGHT CLEANING 
 
1013.04.01 Description.  
 
The work covered by this section consists of providing all labor, equipment, material and 
supplies and performing all operations required to light clean sewer lines and manholes 
prior to the internal television inspection(s), repair and lining operations. 
 
1013.04.02 Determination of Required Cleaning.  
 
The intent of sewer pipe cleaning is to remove foreign materials from the sewer and restore 
the pipeline to a minimum of 95% of the original pipe diameter or cross-section as required 
for proper seating of internal pipe joint sealing packers or as required for installation of 
pipe liners. It is recognized there are some conditions such as broken pipe and major 
blockages that prevent cleaning from being accomplished or where additional damage 
would result if cleaning were attempted or continued. Should such conditions be 
encountered, the Contractor shall notify the Engineer of the location and nature of 
obstruction. The Engineer will evaluate the obstruction and will direct the Contractor as to 
the amount and method to be used to clean those specific pipe sections if cleaning is 
determined by the Engineer to be feasible. 
 
If it is determined that through visual inspection only small loose deposits of debris exist 
within the pipeline (average depth of two inches or less of debris) and it can be removed 
by light cleaning methods such as the use of sewer jet apparatus, the Contractor shall clean 
such pipe of all debris through the use of sewer jet apparatus or similar method.  If medium 
or heavy cleaning is required for televised inspection, repair or lining of sewer pipe it shall 
be in accordance with Section 1013.05 of this specification.  
 
1013.04.03 Cleaning Equipment.  
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The designated sewer sections shall be light cleaned using high-velocity jet equipment.  
The equipment shall be capable of removing small loose debris.  If cleaning of an entire 
sewer section cannot be successfully performed from one manhole, the equipment shall be 
set up on the other manhole and cleaning again attempted.  If, again, successful cleaning 
cannot be performed or the equipment fails to traverse the entire manhole section, it will 
be assumed that medium or heavy cleaning is required. 
 
All high-velocity sewer light cleaning equipment shall be constructed for ease and safety 
of operation.  The equipment shall have a selection of two or more high-velocity nozzles.  
The nozzles shall be capable of producing a scouring action from 15 to 45 degrees in all 
size lines designated to be cleaned.  Equipment shall also include a high-velocity gun for 
washing and scouring manhole walls and floor.  The gun shall be capable of producing 
flows from a fine spray to a solid stream.  The equipment shall carry its own water tank, 
auxiliary engines, pumps, and hydraulically driven hose reel. 
 
1013.04.04 Acceptance of Light Cleaning Operation.  
 
Acceptance of sewer line light cleaning shall be made upon the Contractor’s completion of 
the television inspection and shall be to the satisfaction of the County.  The Contractor 
shall be required to re-clean and re-inspect the sewer line until the cleaning is shown to be 
satisfactory to the County.   
 

1013.05 SEWER LINE MEDIUM AND HEAVY CLEANING. 
 
1013.05.01 Description.  
 
The work covered by this section consists of providing all labor, equipment, material and 
supplies and performing all operations required to medium and heavy clean sewer lines 
prior to the internal television inspection(s), repair, and lining operations.  All medium and 
heavy cleaning methods shall be as described herein. 
 
Medium cleaning procedures shall clean and remove deposits of loose debris (an average 
depth of more than two inches and up to four inches) such as sludge, mud, sand, gravel, 
grease, and roots that exist within the pipe line that hinders televised inspection, repair or 
lining of the sanitary sewer pipe. Heavy cleaning procedures shall through use of heavy 
equipment clean and remove large roots, rocks, bricks, obstructions, concrete debris, pieces 
of broken pipe and objects that hinders televised inspection, repair or lining of the sanitary 
sewer pipe.   
 
1013.05.02 Equipment.  
 
The equipment shall be capable of removing dirt, grease, rocks, sand, and other materials 
and obstructions from the sewer lines and manholes.  If cleaning of an entire sewer section 
cannot be successfully performed from one manhole, the equipment shall be set up on the 
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other manhole and cleaning again attempted.  If, again, successful cleaning cannot be 
performed or the equipment fails to traverse the entire manhole section, it will be assumed 
that a major blockage exists and the cleaning effort shall be abandoned. All vacuum 
machines shall have sufficient power to perform the work in an efficient manner.   
 
1013.05.03 Root Removal.  
 
Roots shall be removed in the designated sections and manholes as needed for the lining 
process.  Special attention should be used during the cleaning operation to assure almost 
complete removal of roots from the joints.  Any roots, which could prevent the proper 
application of chemical sealants, or could prevent the proper seating and application of 
cured-in-place liners, shall be removed.  Procedures may include the use of mechanical 
equipment such as rodding machines, bucket machines and winches using root cutters and 
porcupine, and equipment such as high-velocity jet cleaners.  Chemical root treatment shall 
be used before or following the root removal operation, depending on the manufacturer’s 
recommendation.  Contractor shall capture and remove all roots from the line. 
 
1013.05.04 Chemical Root Treatment.  
 
To aid in the removal of roots, sewer sections that have root intrusion shall be treated with 
an acceptable herbicide.  The application of the herbicide to the roots shall be done in 
accordance with the manufacturer’s recommendations and specifications in such a manner 
to preclude damage to surrounding vegetation.  Any damaged vegetation so designated by 
the County shall be replaced by the Contractor at no additional cost to the County.  All 
safety precautions as recommended by the manufacturer shall be adhered to concerning 
handling and application of the herbicide. 
 
1013.05.05 Acceptance of Medium and Heavy Cleaning Operation.  
 
Acceptance of sewer line cleaning shall be made upon the completion of the TV inspection 
to the satisfaction of the County.  The Contractor shall be required to re-clean and re-inspect 
the sewer line until the cleaning is shown to be satisfactory to the County.   
 

1013.06 TELEVISION INSPECTION. 
 
1013.06.01 Description.  
 
The work covered by this section consists of providing all labor, equipment, material and 
supplies and performing all operations required to conduct the internal closed-circuit TV 
inspection of designated sewer lines. The County reserves the right to review and accept 
all video inspection media. 
 
1013.06.02 Definitions.  
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Pre-Installation TV Inspection.  Pre-installation TV is a video inspection by the Contractor 
of sewer lines specified for rehabilitation to confirm cleaning, location of service 
connections, and constructability of line rehabilitation according to Drawings and 
Specifications. 
 
Post-Installation TV Inspection.  Post-installation TV is a video inspection to determine 
that rehabilitation and/or replacement of a sanitary sewer has been completed according to 
Drawings and Specifications. 
 
TV Inspection Log.  Information collected and recorded by each TV operator for any TV 
inspection effort that is submitted to the County. 

 
1013.06.03 Equipment. 
 

(a) Closed Circuit TV Equipment 
Select and use closed-circuit television equipment that will produce color video 
media. 

 
(b) Pipe Inspection Camera 

Produce video media using a pan-and-tilt, radial viewing, and pipe inspection 
camera that pans ±275 degrees and rotates 360 degrees.  The television camera used 
for the inspection shall be specifically designed and constructed for such inspection.  
The camera shall be operative in 100% humidity conditions.  Use a camera with an 
accurate footage counter, which displays on the monitor the exact distance of the 
camera from the centerline of the starting manhole.  Use a camera with camera 
height adjustment so that the camera lens is always centered at one-half the inside 
diameter, or higher, in the pipe being televised.  Lighting for the camera shall be 
suitable to allow a clear picture of the entire periphery of the pipe.  A reflector in 
front of the camera may be required to enhance lighting in dark or large diameter 
pipe.  The video camera shall be capable of showing on the video media the County 
name, Contractor name, date, line size and material, line identification (County’s 
manhole numbers at both ends) and ongoing footage counter.  The camera, 
television monitor, and other components of the video system shall be capable of 
producing picture quality to the satisfaction of the County; and if unsatisfactory, 
equipment shall be removed and replaced with adequate equipment.  No payment 
will be made for an unsatisfactory inspection. 

 
1013.06.04 Pre-Installation Inspection. 
 

(a) Procedure 
 

(1) Perform pre-installation TV inspection immediately after line cleaning and 
before line rehabilitation work.  Pre-installation TV is not required for sewer 
lines designated as remove and replace.  Verify that the line is clean and ready 
to accept the line rehabilitation.  Prepare Television Inspection Logs.  Maintain 
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copies of video media and reports for reference by the County for the duration 
of the project. 

 
(2) Prior to any repair work, the entire sewer line (from manhole to manhole) shall 

be televised.  The pre-installation inspection shall be used to determine whether 
the line has been cleaned sufficiently, to confirm the location and nature of 
defects, and to confirm that the proposed method of repair is proper for the 
defects observed. County shall review the pre-installation inspection video tape 
and approve the selected method. 

 
(3) The camera shall be moved through the line in either direction at a moderate 

rate, stopping when necessary to permit proper documentation of the sewer’s 
condition.  In no case will the television camera be pulled at a speed greater 
than 30 feet per minute.  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 will not pass through 
the entire sewer section, 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 pipe section, the inspection shall be considered 
complete and no additional inspection will be required at that time.  Improper 
cleaning will not be an acceptable reason for incomplete televising of a line 
section. 

 
(4) 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 
communication between members of the crew. 

 
(5) The importance of accurate distance measurements is emphasized.  

Measurements for location of defects shall be above ground by means of a 
meter device.  Marking on the cable, or the like, which would require 
interpolation for depth of manhole, will not be allowed.  Accuracy of the 
distance meter shall be checked by the use of a walking meter, roll-a-tape, or 
other suitable device.  The meter device shall be accurate to one tenth of a foot. 

 
(6) During the internal inspection, the television camera shall be temporarily 

stopped at each defect along the line.  The nature and location of the defect 
shall be recorded by the Contractor.  Where defects are also active infiltration 
sources, the rate of infiltration in gallons per minute shall be estimated by the 
Contractor and recorded.  The camera shall also be stopped at active service 
connections where flow is discharging.  If the flow continues, the property 
involved shall be checked by the Contractor to determine whether or not the 
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flow is sewage.  Flows from service connections, which are determined to be 
infiltration, shall also be recorded. 

 
(7) Camera operator shall slowly pan beginning and ending manholes, each service 

connection, clamped joints, and when pipe material transitions from one 
material to another.   

 
(8) TV inspection media shall be continuous for pipe segments between manholes.  

Do not leave gaps in the video media of a segment between manholes and do 
not show a single segment on more than one inspection media, unless 
specifically allowed by the Engineer. 

 
(b) Flow Control 
 

(1) Perform survey TV inspection on one manhole section at a time.  
 

(2) Perform flow control and by-pass pumping as specified in these specifications. 
 
If during survey TV inspection of a manhole section, the wastewater flow depth 
exceeds 20% of the inside pipe diameter, reduce the flow depth to an acceptable 
level by performing the survey TV inspection during minimum flow hours, by-
pass pumping, plugging or by pulling the camera with swab, high-velocity jet 
nozzle or other acceptable dewatering device.  Video inspection media made 
while floating the camera is not acceptable unless approved by the County. 

 
(c) Documentation of Television Inspection 

   
(3) Television Inspection Logs: Printed location records shall be kept by the 

Contractor and will clearly show the location in relation to an adjacent manhole 
of each infiltration point observed during inspection.  In addition, other points 
of significance such as locations of building sewers, unusual conditions, roots, 
storm sewer connections, broken pipe, presence of scale and corrosion, and 
other discernible features will be recorded and a copy of such records will be 
supplied to the County. 

 
(1) Digital Photographs: Noted defects and lateral connections shall be 

documented as digital files and hard copy printouts. 
 
(2) Video Media Recordings: The purpose of video media recording shall be to 

supply a visual and audio record of problem areas of the lines that may be 
replayed.  Video media recordings shall include an audio track recorded by the 
inspection technician during the actual inspection work describing the 
parameters of the line being inspected (i.e. location, depth, diameter, pipe 
material), as well as describing connections, defects and unusual conditions 
observed during the inspection.  Video media recording playback shall be at 
the same speed that it was recorded.  Slow motion or stop-motion playback 
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features may be supplied at the option of the Contractor.  Once televised, all 
media shall be labeled and become the property of the County.  The Contractor 
shall have all video media and necessary playback equipment readily accessible 
for review by the County during the project. 

 
1013.06.05 Post-Installation Inspection. 
 

(a) Procedure 
 

(1) Post-Installation TV inspection shall not be completed until all work, including 
lateral replacement and/or reactivation and manhole restoration is completed 
on a section of sewer.  The post-installation TV inspection tapes shall be 
submitted to the County prior to substantial completion, or when requested. 

 
(2) The post-installation TV inspection shall be completed to confirm completion 

of rehabilitation and replacement work, including removal and replacement of 
defective portions of the sewer.  Verify that the rehabilitation work conforms 
to the requirements of the Contract Documents.  Provide a color videotape 
showing the completed work, including the condition of restored service 
connections.  Prepare and submit Television Inspection Logs providing 
location of service connections along with location of any discrepancies.  All 
manhole work, including benches, inverts and pipe penetrations into manhole, 
should be complete prior to post-installation TV work. 

 
(3) For post-installation TV inspection, exercise the full capabilities of the camera 

equipment to document the completion of the rehabilitation and replacement 
work and the conformance of the work to the Drawings and Specifications.  
Provide a full 360-degree view of pipe, joints, and service connections. 

 
(4) Documentation of Television Inspection shall be conducted as specified in the 

Pre-Installation Inspection Procedure of this specification section. 
 

1013.07 Cured In Place (CIP) or Sliplined Lining. 
 
1013.07.01 General.  
 
These specifications include requirements for all design, transportation, equipment and 
labor necessary to rehabilitate deteriorated sections of sewer listed in the Contract 
Documents by means of cured-in-place (CIP) or sliplined structural liner, herein referenced 
as a pipeline liner. All lining work may not commence until acceptance of cleaning 
operations specified above. All lining work and associated submittals must be provided in 
accordance with section 964 within these specifications. 
 

(a) This section covers the materials and methods of application for the rehabilitation 
of existing pipelines through the use of a pipeline liner. 
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(b) The proposed locations for sewer rehabilitation are shown or described on the 

Contract Documents. 
 

(c) The Contractor shall furnish all material, labor and special equipment required to 
accomplish the work in accordance with these specifications.  The installation shall 
affect the complete interior relining of the existing sanitary sewer piping and shall 
result in a smooth, hard, strong and chemically inert interior finish, and closely 
following the contours of the existing piping.  The Contractor shall provide a 
completed system with mainline sewer and all active lateral connections in 
operational condition. 

 
(d) The Contractor shall perform all required permanent landscape restoration of 

disturbed areas on private property and within State or County rights-of-way upon 
completion of pipe rehabilitation, to the satisfaction of the County.   

 
(e) Point Repairs: The Contractor shall repair all sections of pipe which are not in 

continuous alignment with the remainder of the sewer main, or sections which are 
obstructed (after mechanical or jet hose cleaning has been attempted) which prevent 
the insertion of the liner, as directed by the Engineer. 

 
1013.07.02  Pre-construction Submittals.  
 
Prior to beginning work, the Contractor shall submit the following items for the Engineer’s 
approval. 
 

(a) A comprehensive construction-sequencing plan.  At minimum, the plan shall 
include: 
 
(1) A proposed schedule. 
(2) Identification of set-up locations for lining installation. 
(3) Lining procedures. 
(4) By-pass Pumping Plan  
(5) MOT and Detour Plans 
(6) Materials submittals, Calculations, Shop Drawings, etc. in accordance with 

section 964. 
 

(b) Manufacturer’s published literature and published data for the proposed pipeline 
liner system. 

 
(c) The pipeline liner’s rehabilitation system supplier’s letter of certification for each 

worker who will perform pipeline liner rehabilitation work. 
 

(d) The manufacturer’s certification that the proposed pipeline liner system for the 
project meets the requirements of these specifications and will meet or exceed the 
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physical properties given in the manufacturer’s published literature submitted as 
required by the pre-construction submittals. 
 

(e) Shop drawings and product data for the rehabilitation method including a report 
outlining the process to be used in the rehabilitation of the sewer line.  The report 
shall also include information specific to the job, such as coordination issues, 
access, timing, manufacturer’s installation instructions, and by-pass pumping. 
 

(f) All materials and equipment used in the lining and in the insertion process shall be 
of their best respective kinds and shall be as approved by the Engineer.  Any 
materials not approved by the Engineer prior to insertion into the piping shall be 
rejected and shall be removed and replaced with approved materials at the 
Contractor's expense. 
 

(g) One complete set of Pre-installation inspection video media as specified in Section 
1013.06.04 of this Specification. 

 
(h)  All measurements made by the Contractor to verify length and diameter of pipe 

prior to ordering of material. 
 
1013.07.03 Post-Construction Submittals.  
 
After construction, the Contractor shall submit the following information for review and 
approval: 
 

(a) Results of testing for materials provided for this job, as specified in the Testing 
Section 1013.07.10 of this Specification. 

 
(b) One complete set of video media from the Post-Installation television inspections 

performed as specified in Section 1013.06.05 of this Specification. 
 
1013.07.04 Accuracy of the Plans.  
 
To the greatest practical extent, the plans accurately depict the details of the work, 
including the locations and numbers of all manholes, etc.  However, the Contractor shall 
determine the locations of all structures and verify all dimensions, including lengths 
between manholes, by field measurement.  The Contractor shall also be aware that minor 
variations in pipe diameter and circumference will occur, that it is not intended that such 
minor variations be indicated on the plans and that such variations will not be considered 
as grounds for additional claims for compensation. 
 
1013.07.05 CIP Lining Inspection and Installation. 

 
(a) Prior to beginning insertion of the liner bag, the Contractor shall inspect the cleaned 

line by use of closed-circuit TV cameras, and shall confirm to his own satisfaction 
that the lines are adequately cleaned.  Insertion of the bag by the Contractor shall 
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serve as evidence of his acceptance of the condition of the piping and the suitability 
of the liner insertion within the host pipe.  Failure of the liner system due to 
inadequately cleaned host pipes shall be repaired by the Contractor at no cost to the 
County. 

 
(b) During the process of manufacture and impregnation, the County shall have the 

reasonable opportunity to examine all operations where the manufacture and 
impregnation (when applicable) of the liner is being carried out.  The Contractor 
shall give appropriate prior notice in order that the County’s inspector may be on 
hand to observe the various processes. 
 

(c) No work shall be performed by the Contractor except in the presence of the County 
inspection personnel, unless otherwise approved.  The Contractor shall coordinate 
his work schedule and give timely prior notice regarding his intentions to perform 
any and/or all parts of the work, in order that the County’s inspector may be on 
hand.  Any work performed in the absence of the County’s inspector is subject to 
removal and replacement at the Contractor's expense. 

 
(d) Upon substantial completion of the work the Contractor shall, in the presence of the 

County’s inspector, inspect the line using closed-circuit television equipment.  The 
video media thus produced shall be accompanied by a simultaneously produced, 
narrated sound tape.  The sound narration shall draw attention to all recognizable 
defects, imperfections, etc., and the location along the length of the piping shall be 
accurately noted.  In addition, the locations and all pertinent details regarding the 
entrance of service laterals into the main trunk sewer shall be accurately noted on 
the sound tape.  All copies of the sound and video media shall become the property 
of the County.  Televising shall be performed as specified in Section 1013.06.05.  
 

1013.07.06 CIP Preparatory Procedures. 
 

(a) The Contractor shall provide sewer service to affected property owners in the event 
of interruption, at no additional cost to the County. 

 
(b) If excavation is required, the Contractor shall be responsible for the construction 

layout at the beginning of the project.  The Contractor shall take all precautions to 
protect all stakes, hubs, control points, etc.  If the stakes, hubs, control points, etc. 
are disturbed during construction, the Contractor shall re-stake at his expense.  The 
Contractor is responsible for the accuracy of the re-staking. 

 
(c) If any open excavation is required all utilities must be marked by “Miss Utility” 

prior to construction layout. 
 
(d) The actual sizes, lengths, and materials of the pipes to be relined shall be as 

indicated on the Contract Documents, but shall be verified by the Contractor prior 
to commencing with the work. 
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(e) Cleaning: Light cleaning of sewer lines shall be performed as specified in the 
Section 1013.04. 

 
(f) TV Inspection: Inspection of sewer lines shall be performed as specified in the 

Section 1013.06.04. 
 

By-pass Pumping: For acceptable completion of a liner insertion process, the 
Contractor shall provide for adequate flow control.  The Contractor shall 
continuously monitor the weather forecasts before and during the TV inspection and 
sanitary sewer lining operations.  Lining operation shall only proceed when the 
weather forecast is not anticipating wet weather events. By-pass pumping shall be 
in accordance with section 1013.03.03 of this Specification. 

 
(g) Material Removal and Disposal shall be in accordance with section 1013.03.01 in 

this Specification. 
 
1013.07.07 CIP Lining Procedures. 

 
(a) Conduct operations in accordance with applicable OSHA standards, including those 

safety requirements involving work on an elevated platform and entry into a 
confined space.  Make suitable precautions to eliminate hazards to personnel near 
construction activities when pressurized air is being used. 

 
(b) In the event of insertion being delayed after impregnation by unexpected site 

conditions but prior to the start of the insertion process, the Contractor shall store, 
at his own cost, the liner, for a further period of at least 48 hours, below 39ºF for 
use when conditions allow. 

 
(c) The liner shall be inverted into the pipeline from a suitable platform located above 

the manhole or other approved point of inversion.  The Contractor shall be allowed 
to insert the liner using another process, which has been approved by the Engineer.  
The free open end of the liner bag shall be firmly secured to the platform and the 
folded liner passed down a suitably reinforced column to a chute or bend leading to 
the opening of the pipe to be lined.  Clean water at ambient temperature shall be 
supplied to the platform at a rate sufficient to cause controlled installation of the 
liner into the pipeline. 

 
(d) All lining procedures shall be in accordance with the manufacturer’s 

recommendations 
 

(e) Maintain a curing log of CIP temperatures at the upstream and downstream 
manholes during the curing process to document that proper temperatures and cure 
times have been achieved. 

 
(f) Invert through Manholes.  The invert shall be continuous and smooth through all 

manholes.  If a liner is installed through a manhole, the bottom portion of the liner 
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shall remain and the bench of the manhole shall be grouted and shaped as necessary 
to support the liner.  If the liner terminates on either side of a manhole, the invert 
shall be built up to remove any flow restrictions and to form a continuous invert 
through the manhole.  The cost of this work shall be included in the unit price bid 
for the liner. 

 
(g) The finished pipelining shall be continuous over the entire length of an insertion run 

between two manholes or structures and be as free as commercially practicable from 
visual defects such as foreign inclusions, dry spots, air bubbles, pinholes, dimples 
and delamination.  The lining shall be impervious and free of any leakage from the 
pipe to the surrounding ground or from the ground to the inside of the lined pipe. 

 
(h) The inner surface shall be free of cracks and crazing with smooth finish and with 

an average of not over two pits per 12 inch square, providing the pits are less than 
0.12 inch in diameter and not over 0.04 inch deep and are covered with sufficient 
resin to avoid exposure of the inner fabric.  Some minor waviness and wrinkles, that 
in the County’s opinion will not appreciably decrease the flow characteristics or be 
the cause of a possible blockage, shall be permissible. 
 

1013.07.08 Sealing at Manholes. 
 

Form a tight seal between the CIP and the host pipe at the pipe penetration.  Do not leave 
any annular gaps or routes of infiltration.  Seal the annular space with a ½-inch-diameter 
activated Oakum band soaked in chemical sealant or an approved equivalent.  Seal any 
annular spaces greater than ½-inch with manhole wall repair material.  Finish off the seal 
with a non-shrink grout or cementitious liner material placed around the pipe opening from 
inside the manhole in a band at least 4 inches wide.  Complete the sealing procedure for 
each liner segment immediately after the liner is cured. 

 
1013.07.09 Defective Work. 
 
Any defects which, in the judgment of the County, will affect the integrity or strength of 
the lining, shall be repaired or the liner replaced at the Contractor's expense.  Obtain 
approval of the Engineer for method of repair, which may require field or workshop 
demonstration. 

 
1013.07.10 CIP Lining Testing. 
 

(i) The Contractor shall collect a coupon sample/specimen from each pipe diameter as 
described below.  The Contractor shall stamp or mark the test pieces with the date 
of manufacture and batch number. 

 
(j) Should the County desire to make additional tests, the Contractor shall, upon request 

of the County, furnish any reasonable number of test pieces of raw material samples 
as the County may require, stamped or marked with the date of manufacture and 
batch number if applicable. 
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(k) Tests shall be made on specimens of resin, catalyst and felt as supplied or pieces of 

cured liner cut from waste areas when possible.  Otherwise, the specimens shall be 
cut from a piece of cured liner representative of the material inserted and prepared 
and cured in a similar technique to the process employed. 
 

(l) The test specimen shall be conditioned in accordance with procedure 'A' of ASTM 
D618, Standard Methods for Conditioning Plastics and Electrical Materials for 
Testing. 

 
(m) The test specimen shall be prepared and physical properties tested in accordance 

with ASTM F1216, Section 8.1.  The properties shall meet or exceed the values 
identified in Table 1 of ASTM F1216. 

 
(n) The Contractor shall in preparation for insertion of the liner bag, and in placing of 

stops within the terminal manholes of an insertion run, allow sufficient length to 
facilitate the cutting out of one (1) full size cured liner section for pipe 24-inch and 
smaller, for each thickness of liner installed, from the waste portion at the end of an 
insertion run.  The lengths of the full size section thus provided shall be as 
practicable, in order to facilitate load testing if desired by the County.  All testing 
shall be the responsibility of the Contractor.  Results of the testing shall be submitted 
to the Engineer for review and approval. 
 

1013.07.11 Final Acceptance of CIP. 
 

Upon completion and before acceptance by the County, the Contractor shall reinspect the 
rehabilitated pipeline by the use of closed-circuit TV cameras and shall submit video media 
of the rehabilitated pipeline to the Engineer for approval/acceptance of the work in 
accordance with the Television Inspection of the Contract Documents. 
 

1013.08 HEAVY CLEANING OF MANHOLES. 
 

1013.08.01 Description.  
 
The work covered by this section consists of providing all labor, equipment, material and 
supplies and performing all operations required to heavy clean sanitary manholes and 
structures prior to the internal television inspection(s), repair, and lining operations. 
 
1013.08.02 Equipment.  
 
Heavy cleaning procedures shall be the use of equipment adequate to clean and remove 
large roots from the interior surface of the manhole or structure, boulders, obstructions, 
soil debris, concrete debris, pieces of broken pipe or material, and any other objects that 
hinders channel flow or is lying on the manhole bench. 
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1013.09 RE-ESTABLISH SEWER HOUSE CONNECTION LATERAL. 
 
1013.09.01 Description.  
 
This item consists of all the work necessary to re-establish sewer service to both existing 
house connection laterals and sewer main laterals. 
 
1013.09.02 General.  
 
Upon completion of each pipe segment rehabilitation, the Contractor shall open all house 
connection and sewer main laterals located and identified as such from the televised 
inspections. 
 

(a) The work shall be accomplished from the interior of the pipe by means of a remote 
televised camera directed cutting device. 

 
(b) Where holes are cut through the liner, they shall be neat and smooth in order to 

prevent blockage at the sewer or service connections.  Cut-in sewer or service 
connections shall be opened to a minimum of 95 percent of the flow capacity of the 
sewer or service connection.  All “coupons” or fragments of “coupons” resulting 
from cutting the liner shall be recovered at the downstream manhole and removed.  
All edges shall be brushed smooth. 

 
(c) Acceptance of the re-established connections will be subject to the approval of the 

Engineer.  Approval will be based upon review of the post-rehabilitation television 
inspection video media.  The Engineer will be available on-site to view the 
Contractor’s post-rehabilitation television inspection video media. 

 
(d) The video media shall include a sound narration.  The sound narration shall draw 

attention to all recognizable defects, imperfections, etc., and the location of the 
connections along the length of the piping shall be accurately noted.  In addition, 
the locations and all pertinent details regarding the entrance of service laterals into 
the main trunk sewer shall be accurately noted on the video media.  One copy of the 
video media shall become the property of the County.  Televising shall be 
performed as specified in the TV Inspection section in section 1013.06 of this 
specification. 
 

1013.09.03 Sealing Laterals.  
 
The Contractor shall seal all service and sewer lateral end connections to the newly lined 
sewer main to a water tight seal by chemical grout or other method approved by the 
Engineer. 
 

1013.10 REPAIR AND COAT FOR MANHOLE INTERIOR. 
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1013.10.01 Description.  
 
The repair and coating of manhole interior shall consist of all work necessary to provide 
minor repairs and interior coating to existing manholes.   
 
1013.10.02 Preparatory Procedures. 
 

(a) Prior to performance of the actual work, the Contractor shall carefully inspect the 
entire site and locate those manholes designated to be repaired and rehabilitated. 

 
(b) Manhole Cleaning: All concrete and masonry surfaces must be clean prior to repair.  

Grease, laitance, loose bricks, mortar, unsound concrete, and other materials must 
be completely removed.  Water blasting (minimum 1200 psi) utilizing proper 
nozzles shall be the primary method cleaning; however, other methods such as wet 
or dry sandblasting, acid wash, concrete cleaners, degreasers, or mechanical means 
may be required to properly clean the surface.  Surfaces on which these other 
methods are used shall be thoroughly rinsed, scrubbed, and neutralized to remove 
cleaning agents and their reactant products.  Heavy cleaning may be necessary to 
complete the lining process.  

 
(c) By-pass Pumping: When required for acceptable completion of the rehabilitation 

process, the Contractor shall provide for adequate flow control as referenced in 
paragraph 1013.03.   

 
1013.10.03 Repair and Coating Procedures for Manhole Interior. 
 

(a) Place covers over invert to prevent extraneous material from entering the sewer. 
 

(b) All foreign material shall be removed from the manhole wall and bench using a 
high-pressure water spray (minimum 3,500 psi).  Loose and protruding brick, 
mortar, and concrete shall be removed using a mason's hammer and chisel and/or 
scraper.  Fill any large voids with quick-setting patching mix.  The surface to be 
repaired must be clean and free of any loose materials with walls totally saturated 
with water. 

 
(c) Minor leaks shall be stopped using the quick setting specially formulated infiltration 

control mix and shall be mixed and applied per manufacturer's recommendations.  
Some leaks may require weep holes to localize the infiltration during the 
application, after which the weep holes shall be plugged with the quick-setting 
infiltration control mix prior to the final liner application.  When severe infiltration 
is present, drilling may be required in order to pressure grout using a cementitious 
or chemical grout.  Manufacturer's recommendations shall be followed when 
pressure grouting is required. 
 

(d) After all preparation work has been completed, remove all loose material and wash 
wall again. 
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(e) Any bench, invert, or service line repairs shall be made at this time using the quick-

setting patching mix, and shall be used per manufacturer's recommendations. 
 

(f) Invert Repair: Invert repair shall be performed on all inverts with visible damage or 
infiltration.  After blocking flow through the manhole and thoroughly cleaning 
invert, the quick-setting patch mix shall be applied to the invert in an expeditious 
manner.  The mix shall be troweled uniformly onto the damaged invert extending 
out onto the base of the manhole sufficiently to tie into the structural/structurally 
enhanced monolithic liner to be applied.  The finished invert surfaces shall be 
smooth and free of ridges.  The flow may be re-established in the manhole within 
30 minutes after placement of the mix. 

 
(g) The installation of the approved coating system shall be in strict accordance with 

the manufacturer’s written instruction.  This shall include re-grouting all steps, inlet 
and outlet lines and benches as needed, plus the preparation, installation, curing, 
and finish operation, for the completion of the rehabilitation process. 

 
(h) Prior to coating application onto walls, manhole bench area shall be covered with 

plywood sections, which conform to the internal dimensions of the manhole, to 
prevent accumulation of coating/liner material on bench.  No application shall be 
made to frozen surfaces or if freezing is expected to occur inside the manhole within 
24 hours after application.  If ambient temperatures are in excess of 95 °F, 
precautions shall be taken to keep the mix temperature at time of application below 
90 °F.  Mix water temperature shall not exceed 85 °F.  Chill with ice if necessary. 

 
(i) Spraying 
 

(1) First Application: Materials shall be spray applied to a minimum uniform 
thickness to ensure that all cracks, crevices, and voids are filled and a relatively 
smooth surface remains after light troweling.  The light troweling is performed 
to compact the material into voids and to set the bond. 

 
(2) Second Application:  A second application is to be applied after the first 

application has begun to take an initial set to assure a minimum total finished 
thickness.   

 
(3) Bench Application:  The plywood covers shall be removed and the bench 

sprayed such that a gradual slope is produced from the walls to the invert with 
the thickness at the edge of the invert being no less than ½ inch.  The wall 
bench intersection shall be rounded to a uniform radius equal to the full 
circumference of the intersection. 

 
(4) The Contractor shall take precautions to keep overspray or excess material 

from entering the newly installed liner pipe and any other pipes in the manhole. 
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(j) Replacement Manhole Steps 
 

Replacement manhole steps shall be securely embedded in the manhole wall and 
they shall be spaced at a maximum space of 12 inches on center in vertical 
alignment. Replacement of manhole steps shall be done at the completion of all 
required repairs and interior lining. 

 
(k) Repaired and coated manholes shall be tested as follows: 

(1) Visually verify the absence of leaks. 
(2) Perform an exfiltration test. 
(3) Manholes up to 6 feet deep: A water loss of 1 inch or less in 5 minutes is 

acceptable. 
(4) Manholes over 6 feet deep: A water loss of 1 inch or less plus 1/8 inch per 

additional foot of depth in 5 minutes is acceptable. 
 

1013.11 NON-EXCAVATION POINT REPAIR FOR SANITARY SEWER.  
 
1013.11.01 General.  
 
The work shall be performed by a remote installation system between manholes utilizing a 
non-excavation point repair system. 
 

(a) The non-excavation point repair shall be fabricated to the size conforming to the 
internal circumference and the required length of repair when installed.   

 
(b) All applicable requirements of other portions of the Contract Documents apply to 

the Work of this Section. 
 

(c) The Work of this item includes, but is not limited to, all Cured In Place (CIP) Point 
Repair Systems, segmented for sliplining of the sizes and sections shown on the 
Contract Documents and all appurtenances, which are required for the proper 
completion of the Work. 

 
(d) All point repairs shall be approved by the Engineer. 

 
(e) Cleaning shall be performed immediately before any repair or lining of the sewer 

section. 
 

(f) Existing flows shall not be interrupted for periods longer than one hour.  The 
Contractor shall take necessary precautions to prevent sewage backup and shall be 
responsible if damage results from sewage backup.  Sewage diverted cleaning 
operations shall be returned to the sanitary system and not discharged into the 
streams or storm drain system. 

 
1013.11.02 Submittals.  



SEWER SYSTEM REHABILITATION 1013 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 411 

 
The Contractor shall submit the following information for review and approval: 
 

(a) Shop drawings and product data for the rehabilitation method including submittals 
outlining the process to be used in the rehabilitation of the sewer line.  The 
submittals shall also include information specific to the job, such as coordination 
issues, access, timing, manufacturer’s installation instructions, and by-pass 
pumping. 

 
(b) All measurements made by the Contractor to verify length and diameter of pipe 

prior to ordering of material. 
 

(c) One complete set of video media from each of the television inspections performed 
(Pre and Post Installation TV Inspection), as specified in Section 1013.06 in this 
Specification. 
 

1013.11.03 Installation, Inspection, and preparatory procedures.  
 
All installation, inspection, and preparatory procedures shall be in accordance with section 
1013.07.06 and 1013.07.07 of this specification 
 
1013.11.04  Final Acceptance of Point Repair. 
 
Acceptance of the point repair shall be based on a recorded video media inspection 
performed by the Contractor after installation to assure that the system is properly 
assembled, no damage exists, and that no infiltration is occurring.  The Contractor shall, in 
the presence of the County's inspector, inspect the line using closed-circuit television 
equipment.  The video media shall include sound narration.  The sound narration shall draw 
attention to all recognizable defects, imperfections, etc., and the location along the length 
of the piping shall be accurately noted.  In addition, the locations and all pertinent details 
regarding the entrance of service laterals into the main trunk sewer shall be accurately 
noted in the sound narration.  All copies of the video media shall become the property of 
the County.  Televising shall be performed as specified in Section 1013.06.05 in this 
Specification. 
 

1013.12 METHOD OF MEASUREMENT.  Work addressed under this Section of the 
Specifications but not addressed below will not be measured for payment, but shall be 
included in the various unit and/or lump sum prices bid for rehabilitation of the pipelines 
or appurtenances. 
 
1013.12.01 Medium and Heavy Cleaning of Existing Sewer Pipe.   
 
Measurement of these items will be made on a linear foot basis and the quantity to be paid 
for will be the number of linear feet of sewer pipe actually medium or heavy cleaned and 
accepted by the Engineer.  Measurement shall be along the centerline of pipe. 
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1013.12.02 Heavy Cleaning of Manholes.   
 
Measurement of these items will be made on per each basis and the quantity to be paid for 
will be the number of sanitary manholes or structure actually heavy cleaned and accepted 
by the Engineer.  
 
1013.12.03 Repairing and Coating Interior Manholes.   
 
Repairing and coating manhole interior will be measured per each. 
 
1013.12.04 Reconnection of Sewer Laterals.   
 
Measurement for this item will be made on a per each basis and the quantity to be paid for 
will be the actual number of service or sewer lateral connections cut and sealed, and 
accepted by the Engineer.  
 
1013.12.05 Pipeline Lining of Existing Sewer Pipe.   
 
Measurement of these items will be made on a linear foot basis and the quantity to be paid 
for will be the number of linear feet of liner actually installed and accepted by the Engineer.  
Measurement shall be along the centerline of pipe from end to end at the inside face of 
manhole wall. 
 
1013.12.06 Point Repair of Existing Sewer Pipe.   
 
Measurement shall be made per linear feet of point repairs actually installed of the 
designated inside diameter and wall thickness and accepted by the Engineer. 
 
1013.12.07 Television Inspection with No Rehabilitation/Cleaning.   
 
Measurement shall be made per linear feet of sewer actually televised and accepted by the 
Engineer. 
 

1013.13 BASIS OF PAYMENT METHOD. Work addressed under this Section of the 
Specifications but not addressed below will not be paid for as a separate bid item, but shall 
be included in the various unit and/or lump sum prices bid for construction of the pipelines 
or appurtenances.   
 
1013.13.01 Medium and Heavy Cleaning of Existing Sewer Pipe.   
 
If directed by the Engineer, payment for medium and heavy cleaning will be made at the 
unit price per linear foot which shall include all labor, tools, equipment, hauling; any sewer 
plugging or blocking of flow; bypass pumping, traffic control, television inspection, 
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disposal and all incidentals necessary to complete this item of work complete for the 
medium or heavy cleaning of the sewer and disposing of material and cleanup. 
 
1013.13.02 Heavy Cleaning of Manholes.   
 
If directed by the Engineer, payment for heavy cleaning of sanitary manholes will be made 
at the unit price per each manhole heavy cleaned which shall include all labor, tools, bypass 
pumping, traffic control, equipment, hauling, disposal of materials and all incidentals 
necessary to complete this item of work. 
 
1013.13.03 Repairing and Coating Interior Manholes.   
 
Payment for repairing and coating manhole interiors will be made at the per each price in 
the proposal, which shall include all repairs and repair materials, manhole seals, tools, 
equipment, labor, cleaning, bypass pumping, traffic control, and all incidentals necessary 
to complete the work.  
 
1013.13.04 Reconnection of Sewer Laterals.   
 
Payment for this item will be made on the basis of the unit price bid in the proposal for 
each sewer or service connection lateral re-established; which price and payment will be 
full compensation for all labor, material, equipment, television inspection, sealing lateral 
end connections to the new lined sewer main, cleanup, and any incidentals required to 
satisfactorily complete the work as specified. 
 
1013.13.05 Pipeline Lining of Existing Sewer Pipe.   
 
Payment will be made at the unit price per linear foot which shall include all labor, tools, 
equipment, hauling and all incidentals necessary to complete this item of work complete 
in place, including light cleaning of the sewer and disposing of debris material; any sewer 
plugging or blocking of flow; design calculations; all television inspection (pre and post); 
bypass pumping, traffic control, and all materials, equipment, tools, and all incidentals 
necessary for the furnishing and installation complete in place of the pipeline liner and 
cleanup. 
 
1013.13.06 Point Repair of Existing Sewer Pipe.   
 
Payment for this item will be made at the unit price bid per linear feet at the proposed 
diameter and wall thickness; which prices shall include all materials, labor, tools, 
equipment, hauling, television inspection (pre and post), bypass pumping, traffic control, 
plugging of pipes, installation, shipping and hauling cost and all incidentals necessary for 
a complete in place point repair, and any required topsoiling, seeding, and other site 
restoration and cleanup.   
 
1013.13.07 Television Inspection with No Rehabilitation/Cleaning.   
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Payment for this item will be made at the unit price bid per linear feet of sewer inspected. 
Payment for all television inspection shall include providing all labor, equipment, 
recording media, bypass pumping, traffic control, material and supplies and performing all 
operations required to conduct the internal closed-circuit television inspection of 
designated sewer lines. Payment will also include the production and distribution of video 
media to the County. Payment for television inspection as a separate pay item will only be 
made if the inspection is not performed as a requirement for other bid items.  
 

SECTION 1014 — CORROSION CONTROL 
 

1014.01 DESCRIPTION. 
 

(a) The corrosion control system for ductile iron pipe (this includes all piping, joints, 
valves, fittings, etc.) includes, where necessary to meet the specific project 
requirements; electrical isolation (insulating corporation stops, insulating flanges, 
insulating couplings, casing spacers, linked rubber seals, and casing end seals), 
electrical continuity (joint bonding), sacrificial anode (magnesium) groundbeds, zinc 
ribbon anodes for AC ground mats, a field applied external pipe coating at poured 
concrete (thrust blocks, etc.), and corrosion control test facilities. 

 
(b) The corrosion control system for steel pipe (this includes all piping, joints, valves, 

fittings, etc.) includes, where necessary to meet the specific project requirements; an 
external protective coating, electrical isolation (insulating corporation stops, 
insulating flanges, insulating couplings, casing spacers, linked rubber seals, and 
casing end seals), electrical continuity (joint bonding), sacrificial anode (magnesium) 
groundbeds, zinc ribbon anodes for AC ground mats, and corrosion control test 
facilities. 

 
(c) The corrosion control system for prestressed concrete cylinder pipe (this includes all 

piping, joints, valves, fittings, etc.) includes, where necessary to meet the specific 
project requirements; an external protective coating, electrical isolation (insulating 
corporation stops, insulating flanges, insulating couplings, casing spacers, linked 
rubber seals, and casing end seals), electrical continuity (joint bonding, steel bonding 
plates, and shorting straps for embedded cylinder pipe), sacrificial anode (zinc) 
groundbeds, zinc ribbon anodes for AC ground mats, and corrosion control test 
facilities.  The limits of the prestressed concrete pipe to be externally coated are shown 
on the Contract Documents.  Prestressed concrete pipe must be fabricated with 
bonding plates (two per pipe joint) for connection of joint bond wires. 
 

(d) The repair or replacement of any defective or improperly installed systems shall be 
the sole responsibility of the Contractor.  Any and all repairs or replacement of 
defective or improperly installed corrosion control systems shall be performed by the 
Contractor at no additional cost prior to the final acceptance testing. 
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1014.02 REFERENCE STANDARDS.  The following is a list of the publications 
referenced in this Section. 
 

(a) NACE International (NACE) 
 

(1) RP0274  High-Voltage Electrical Inspection of Pipeline Coatings Prior to 
Installation 

 
(2) RP0188  Discontinuity (Holiday) Testing of Protective Coatings 

 
(b) American Water Works Association (AWWA) 

 
(1) AWWA C214 Tape Coating Systems for the Exterior of Steel Water 

Pipelines 
 

1014.03 SUBMITTALS. 
 

(a) Catalog cuts of all materials to be installed shall be required and shall be submitted 
for approval. 

 
(b) Pipe coating, handling and testing procedures, and quality assurance procedures shall 

be required and shall be submitted for approval where necessary to meet the specific 
project requirements. 

 
(c) Qualifications of independent corrosion control firm including test personnel (NACE 

International Certified Corrosion Technicians) and NACE International Certified 
Corrosion Specialist qualifications, shall be required and shall be submitted for 
approval.  Copies of NACE International Certification Certificates must be submitted 
for personnel. 

 
(d) Standard test data format shall be required and shall be submitted for approval. 

 
(e) Test procedures for verifying electrical isolation at insulating flanges and insulating 

corporation stops shall be required and submitted for approval. 
 

(f) Test procedures and equipment list for post installation testing shall be required and 
submitted for approval. 
 

1014.04 EXTERNAL COATING SYSTEM. 
 

(a) General 
 

(1) External pipe surfaces (this includes all piping, joints, valves, fittings, hydrants, 
etc.) are to be coated where necessary to meet the specific project requirements.  
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Predominant method to be shop application.  The piping shall receive an exterior 
coating in the pipe manufacturer's shop or at a separate applicator's facility. 

 
(2) All components of the coating system shall be manufactured by a single supplier 

to assure compatibility of individual components. 
 

(3) Field applied coatings to be limited to repairing damage to shop coating; coating 
exposed metal at joints, fittings, valves, bond and test wire connections; and other 
appurtenances that are not shop coated. 

 
(4) The extent of piping to be shop coated and extent to be field coated to be clearly 

identified in Contractor's material and quality assurance submittals.  Quality 
assurance submittals shall include pipe coating, handling and testing procedures. 

 
(b) Application of Shop Applied Materials to Steel and Prestressed Concrete Pipe 

 
  The coating applicator, regardless of the location where the coating is applied, shall 

be certified as qualified by the coating manufacturer.  The coating applicator must 
abide by and follow all manufacturer's application specifications for the coating 
system.  All components of the coating system shall be manufactured by a single 
supplier to assure compatibility of individual components.  The prestressed concrete 
piping shall be allowed to cure prior to coating in accordance with the coating 
manufacturer's requirements. 

 
(c) Surface Preparation Prior to Coating 

 
  The exterior surface of the piping shall be cleaned in accordance with the coating 

manufacturer's recommendations. 
 

(d) Certification of External Coating 
 

  The pipe or fitting manufacturer or coating applicators, as appropriate, will test and 
certify the exterior coating prior to shipping to the project site.  When the pipe or 
fitting arrives at the job site, the Contractor shall visually inspect the pipe or fitting 
and repair any and all damage as directed by the coating manufacturer and in 
accordance with these specifications. 

 
(e) Inspection of External Coating 

 
 Immediately prior to installation of the pipe or fitting, the Contractor shall visually 

inspect all exterior coatings on pipe, fittings, specials and closures for holidays and 
other defects.  All holidays and defects shall be repaired by the Contractor as directed 
by the coating manufacturer and in accordance with this specification, and to the 
satisfaction of the Engineer.  The coating shall then be electrically tested for flaws in 
the coating with a holiday detector by the Engineer.  The electrical test shall be in 
accordance with NACE RP0274 or RP0188 as appropriate.  All holidays shall be 
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immediately repaired by the Contractor.  The repaired coating shall be rechecked by 
the Engineer with a holiday detector.  Once the coating is verified to be free of 
holidays, the piping or fitting may be installed in the trench. 

 

1014.05 PROTECTION OF COATING SYSTEMS DURING CONSTRUCTION. 
 

(a) At all times during construction of the pipeline, the Contractor shall take every 
precaution to prevent damage to the protective coating.  No metal tools or heavy 
objects shall be permitted to come into contact unnecessarily with the finished coating.  
Workmen shall not be permitted to walk on the coating, except when absolutely 
necessary and approved by the Engineer, in which case, they shall wear shoes with 
rubber or composition soles and heels or other suitable footwear which will not 
damage the coating. 

 
(b) Pipe shall be hoisted from the trench side to the trench by means of a minimum of two 

18-inch wide belt slings of sufficient strength to handle the weight of the piping safely 
or other means as determined necessary to meet the specific project requirements. 
Dragging and/or skidding of pipe on grade or in the trench shall not be permitted. 

 
(c) Any and all coating damage shall be repaired with specified coating repair materials 

prior to installation. 
 

1014.06 TRANSPORTATION, HANDLING AND STORAGE OF COATED PIPE. 
Pipe shall be handled in accordance with AWWA C214 and in such a manner as to protect 
the pipe and the coating from damage. 
 

(a) At the pipe manufacturer's plant, if forklifts are used, all bearing surfaces of a forklift 
apparatus must be padded with suitable padding material.  Web slings may also be 
used at the pipe manufacturer's plant. 

 
(b) At the project site, the pipe shall only be handled with slings.  Metal chains, cables, 

tongs, forklifts or other equipment likely to cause damage to the coating, will not be 
permitted.  Web slings shall be a type that will not damage the coating.  When pipe is 
handled with slings, there should be a minimum of two slings.  Slings should be a 
minimum of 18 inches wide and of sufficient strength to handle the weight of the 
piping safely.  Slings shall not pass through the pipe.  Hooks on the end of the pipe 
will not be allowed. Handling equipment, materials, and procedures shall be submitted 
to the Engineer for approval.  If possible, the pipe should be handled from cutback 
ends. 

 
(c) Storing of the coated pipe shall be on padded 12-inch wide (minimum) skids or select 

loamy or sand dirt berms, or suspended from cutback ends, where possible.  In urban 
areas, pipe should be suspended on padded skids or skids placed at cutback areas.  
Where skid chucks are used in contact with coated pipe, they should be padded with 
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several layers of carpeting.  Padded chucks should be placed such that coated pipe is 
nested on the skid rather than the chuck.  Coated pipe shall not be laid on pavement 
without benefit of padding at contact points.  In preparation for transporting pipe, the 
use of web slings is necessary for tie downs. 

 
(d) If cables or chains are used during transportation, they must be properly padded with 

approved, suitable material as required to protect the coating from damage while in 
transit.  Use of a padded horizontal separator strip between successive rows of pipe is 
necessary to prevent damage to the pipe coating, i.e.:  strips of rug material over all 
contact areas where pipe will rest. 

 
1014.07 THERMITE WELDING. Thermite welds shall be made in accordance with the 
manufacturer's recommendations using the proper combination of equipment for the pipe and 
wire size being welded. 
 
All welding materials and equipment shall be the product of a single manufacturer.  Thermite 
welds shall be tested by striking the weld with a hammer after the weld has cooled for 
approximately 1 minute.  A 2 pound hammer with an 18 inch handle shall be used.  The 
hammer shall be held vertically above the weld.  The head of the hammer shall be held at an 
approximate 45 degree angle to the weld and the end of the hammer handle shall be held 
above the weld.  The head of the hammer shall be allowed to swing freely into the weld.  If 
the weld becomes loose, remove the weld and redo the thermite weld.  If the weld remains 
firmly attached to the pipe, the weld shall be coated. Thermite welds to ductile iron and steel 
pipe shall be coated with a prefabricated plastic cap filled with elastomeric material in 
accordance with the recommendations of the manufacturer.  Thermite welds to prestressed 
concrete pipe shall be coated with a minimum of 10 mils of a brush applied mastic and shall 
cover the entire area of the weld and the steel bonding plate.  The mastic shall be allowed to 
completely dry before fully embedding within concrete mortar at the pipe joint.  Follow all 
manufacturer's instructions for applying mastic coating. 

1014.08 BONDED JOINTS. 
 

(a) New pipeline joints, including those on pipe, fittings, valves and branch connections, 
except those specified to be insulated, shall be bonded as necessary to meet the 
specific project requirements.  Bond cables shall be thermite welded to the pipe or 
fitting.  

 
(b) Pipe joints are to be bonded with two insulated copper cables.  Wire size shall be 

AWG No. 2 for piping larger than 36 inches in diameter, AWG No. 4 for 16 to 36 
inch diameter piping, and AWG No. 6 for piping 12 inches and smaller in diameter. 

 
(c) All thermite weld connections shall be coated.  Thermite welds to ductile iron and 

steel pipe shall be coated with a prefabricated plastic cap filled with elastomeric 
material in accordance with the recommendations of the manufacturer.  Thermite 
welds to prestressed concrete pipe shall be coated with a minimum of 10 mils of a 
brush applied mastic and shall cover the entire area of the weld and the steel bonding 
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plate.  The mastic shall be allowed to completely dry before fully embedding within 
concrete mortar at the pipe joint.  Follow all manufacturer's instructions for applying 
mastic coating. 

 

1014.09 PREPACKAGED ZINC AND MAGNESIUM ANODES.  Prepackaged zinc 
and magnesium anodes shall be installed where necessary to meet the project requirements 
and shall never be in direct contact with the pipe.  Prior to installation, remove all shipping 
covers from the anode.  Install the anodes in existing soils (free from rocks, roots, organic 
material, trash or other debris) and backfill with existing soil (as described above).  Do not 
install the anode in sand, rock or gravel backfill.  Provide a minimum anode spacing of two 
feet from other pipelines.  Pre-soak the anode in water after placement, but prior to 
backfilling. 
 

1014.10 ZINC AND MAGNESIUM RIBBON ANODES.  Zinc ribbon anodes and 
magnesium ribbon anodes shall be installed where necessary to meet the specific project 
requirements and shall never be in direct contact with the pipe.  Maintain a minimum of 12 
inches of separation between the pipe and the anode.  Backfill around the anode ribbon 
shall be thoroughly compacted with a six inch minimum cover.  The backfill material shall 
be native soil that is free of roots, organic material, trash and rocks.  Do not backfill the 
anode with sand, rock or gravel. 
 

1014.11 AC GROUND MATS.  Zinc ribbon anode AC ground mats shall be installed 
where necessary to meet the specific project requirements in a spiral configuration at the 
locations required and shall never be in direct contact with the pipe.  The zinc ribbon 
ground mat shall be designed to meet the specific project requirements. 
 

1014.12 TEST STATIONS.  Test stations shall be installed as necessary to meet the 
specific project requirements.  Test stations are to be located directly over the pipeline 
except when in a roadway in which case the test station shall be located off the side of the 
road and the test station wiring shall be run inside non-metallic conduit.  The test stations 
shall be set even with final grade in poured concrete, two feet on each side and six inches 
thick.  The concrete pad shall be reinforced with 4 inches by 4 inches - W2.1 by W2.1 
welded wire fabric. 
 

1014.13 REFERENCE ELECTRODES.  Install reference electrodes at the test stations 
where necessary to meet the specific project requirements. 
 

1014.14 CORROSION RATE PROBES.  Corrosion rate probes shall be installed as 
shown on the Drawings and where necessary to meet the specific project requirements. 
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1014.15 INSULATING FLANGES AND INSULATING COUPLINGS. 
 

(a) Insulating flanges and/or insulating couplings shall be installed where necessary to 
meet the specific project requirements.  Carefully align and install the insulating 
components according to the insulator manufacturer's instructions. 

 
(b) Before backfilling, each insulator shall be tested for electrical insulation.  If the flange 

is not properly insulated, the Contractor shall, at his expense, repair or replace all 
defective components.  The repaired insulator shall be tested.  This process will 
continue until the insulator is verified as being properly isolated. 

 
(c) After the insulator is verified as being properly isolated, the insulator shall be coated.  

Test wires, a permanent reference electrode, and anodes shall be installed at the 
insulators when necessary to meet the specific project requirements. 

 
(d) Should the insulator test effective during pre-backfill testing and then be determined 

non-effective during acceptance testing, the contractor shall repair the insulator at no 
additional cost. 

 

1014.16 INSULATING CORPORATION STOP. 
 

(a) Insulating corporation stops shall be installed where necessary to meet the specific 
project requirements to isolate service connections that are smaller than 4 inches in 
diameter to the water main.  Service connections to the main that are 4 inches or 
greater in diameter shall be electrically isolated with insulating couplings or insulating 
flanges as necessary to meet the specific project requirements.  Carefully align and 
install the insulating components according to the insulator manufacturer's 
instructions. 

 
(b) Before backfilling, each insulator shall be tested for electrical insulation.  If the 

corporation stop is not properly insulated, the Contractor shall, at his expense, repair 
or replace all defective components.  The repaired insulator shall be tested.  This 
process will continue until the corporation stop is verified as being properly isolated. 

 
(c) After the corporation stop is verified as being properly isolated, the insulator shall be 

coated with a tape coating as described below. 
 

(d) Should the insulator test effective during pre-backfill testing and then be determined 
non-effective during acceptance testing, the contractor shall repair the insulator at no 
additional cost. 

 

1014.17 COATING OF INSULATING FLANGES, INSULATING COUPLINGS, 
AND INSULATING CORPORATION STOPS.  The insulator, including all isolation 
components, shall be fully coated prior to backfill.  The insulator shall be coated for a 
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minimum of 12 inches on either side of the insulator.  The insulator shall be coated after 
verification of proper electrical isolation. 
 

1014.18 INSULATED CASING SPACERS AND LINKED RUBBER SEALS. Carrier 
pipe shall be electrically isolated from casings with insulated casing spacers and linked rubber 
end seals.  The insulating spacers shall be of sufficient dimension to approximately center the 
carrier pipe within the casing and to serve as runners to slide the carrier through the casing.  
The insulating spacers shall be capable of supporting the weight of the carrier pipe filled with 
water. 
 

1014.19 CONCRETE BUTTRESSES, SUPPORT BLOCKS, ANCHOR BLOCKS, 
AND OTHER CONCRETE STRUCTURES. 
 

(a) Position reinforcing steel used in the construction of support blocks, anchor blocks, 
vaults, and any and all other concrete structures so that they are not in contact with the 
piping.  Maintain a minimum of 2 inches of clearance between the piping and all 
reinforcement steel or other metallic components. Under no circumstances shall 
metallic pipe be in contact with reinforcing steel. 

 
(b) When placing concrete in direct contact with ductile iron piping, apply a mastic 

coating to the external surface of the ductile iron piping prior to placing the concrete.  
Clean all dirt, moisture, oil, grease, and other contaminants from the piping surface. 

 

1014.20 PENETRATION OF CONCRETE STRUCTURES.  When penetrating a 
concrete slab (wall or floor), install a linked rubber seal between the pipe and the concrete 
slab sleeve.  Install the linked rubber seal in accordance with the manufacturer's 
recommendations.  The linked rubber seal is to be installed to isolate the piping from direct 
contact to the concrete and to seal the area of the pipe penetration from water intrusion.  
Under no circumstances shall metallic pipe be in contact with reinforcing steel. 
 

1014.21 CLEARANCE TO OTHER STRUCTURES.  Maintain 12 inches of natural 
clearance to other structures, where possible.  When 12 inches of clearance cannot be 
maintained, install a medium density flexible polyethylene mesh pattern webbing pad 
around coating and secure with non-metallic tape. 
 

1014.22 POST INSTALLATION TESTING. 
 
1014.22.01 Qualifications. 
 

(a) General:  The Contractor shall retain an independent corrosion control engineering 
company to perform post installation testing of all corrosion control components. 
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(b) Qualifications and Submittal Requirements:  The independent corrosion control 

company shall have a minimum of five years of documented experience in the testing 
of corrosion control systems that are similar to those specified in the Contract 
Documents.  The independent corrosion control company shall employ, on staff, a 
NACE International Certified Corrosion Specialist to oversee all work associated with 
the corrosion control aspects of the project.  The independent corrosion control 
company shall employ, on staff, field personnel who are certified, at a minimum, as 
NACE International Certified Corrosion Technicians.  The corrosion technicians shall 
perform all field work associated with the post installation testing. 

 
(c) Submit for approval by the Engineer, the qualifications of the corrosion control 

company including a list of a minimum of 5 projects that involve testing of corrosion 
control systems for water mains that were performed by the same individuals that are 
proposed for use on this project.  The list of water pipeline projects that are submitted 
shall be of similar type and equal complexity as the pipeline to be tested.  The 
documentation provided for each project shall include: 

 
(1) Project name; 

 
(2) Project location (city and state); 

 
(3) Pipe diameter and type of material installed; 

 
(4) Length of pipeline; 

 
(5) Type of corrosion control provided to the pipeline; 

 
(6) The name and phone number of a contact at the pipeline owner. 

 
(7) The names of the responsible corrosion control company staff members that 

participated in the project. 
 

(d) Submit the name of the NACE International Certified Corrosion Specialist.  
Documentation that shall be submitted shall include: 
 

(1) Copy of the individual's NACE International Corrosion Specialist Certificate; 
 

(2) A list of a minimum of five water pipeline corrosion control testing projects 
that the individual was in responsible charge of.  The five water pipeline 
projects that are submitted shall be of similar type and equal complexity as the 
pipeline to be tested.  The project documentation shall include the same 
information listed in 1014.09.01(c)(1) through (6) above. 
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(e) Submit the names of the NACE International Certified Corrosion Technicians who 
will be performing the field work associated with the project. Documentation that shall 
be submitted shall include: 

 
(1) Copy of the individuals' NACE International Corrosion Technician 

Certificates; 
 

(2) A list of a minimum of three water pipeline testing projects that the individuals 
were involved in.  A list of projects shall be submitted for each Certified 
Corrosion Technician that will be involved with the new pipeline project.  
The list of water pipeline projects that are submitted shall be of similar type 
and equal complexity as the pipeline to be constructed.  The project 
documentation shall include the same information listed in 1014.09.01(c)(1) 
through (6) above. 

 
(f) The qualifications of the corrosion control engineering company and their personnel 

shall be submitted for review and approval by the Engineer prior to the start of 
construction.  No corrosion control testing shall be performed until the corrosion 
control engineering company and their personnel are approved by the Engineer. 

 
(g) No substitutions of NACE Certified personnel during the project, will be permitted 

without the approval of the Engineer. 
 
1014.22.02 Post Installation Testing.   
 
Detailed testing requirements shall be specified as necessary to meet the specific project 
requirements.  The detailed testing requirements shall include test procedures, test 
equipment, and acceptance criteria. 
 
1014.22.03 Test Station As-Built Sketches.   
 
As-built sketches shall be prepared for each test station.  The as-built sketches shall include 
measurements to three permanent structures in the immediate area of each test station and 
GPS coordinates for each test station.  The as-built sketches shall be submitted in hard copy 
and electronically in AutoCAD R14 format. 
 
1014.22.04 Final Test Report.   
 
A Final Test Report shall be prepared that includes all final test data (tabulated in computer 
generated format), copies of all field data test sheets, a description of all test procedures, 
legible sketches with GPS coordinates of test locations, test station as-built tie-down 
sketches in AutoCAD R14 format, and conclusions as to the condition and the operating 
status of, and the effectiveness of the cathodic protection system (in accordance with 
NACE International RP0169 criteria) and/or corrosion monitoring system.  The close-
interval potential survey (CIS) data shall be submitted with the final report in tabulated and 
plotted formats.  The CIS data shall be plotted at a maximum of 500 feet per page.  
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Certification that the cathodic protection system is functioning in accordance with NACE 
RP0169 shall be included.  The Contractor's NACE Certified Corrosion Specialist shall 
sign the Final Acceptance Test Report and include their NACE certificate number with 
their signature. 
 

1014.23 DEFECTIVE OR IMPROPERLY INSTALLED COMPONENTS.  The 
repair or replacement of any defective or improperly installed systems shall be the sole 
responsibility of the Contractor.  Any and all repairs or replacement of defective or 
improperly installed corrosion control systems shall be performed by the Contractor at no 
additional cost. 
 

1014.24 METHOD OF MEASUREMENT.  The work specified in this section shall not 
be measured separately. 
 

1014.25 BASIS OF PAYMENT.  Payment for work in this section will be included as 
part of the various other bid amounts. 
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SECTION 1015 — ABANDONMENT OF PIPELINE STRUCTURES 
AND APPURTENANCES 

 

1015.01 DESCRIPTION. This work shall consist of the disposition of existing 
appurtenances noted on the contract drawings to be abandoned or removed and restoration 
of the site. 
 

1015.02 MATERIALS.  
 
1015.02.01 Miscellaneous Materials.  
Reference is also made to Category 900 of the Specifications for the several items 
incorporated in the work such as concrete, masonry, reinforcement and castings. 
 

1015.03 CONSTRUCTION.  At the County’s discretion, the Contractor shall remove fire 
hydrants, water valves ten inches and larger, and frames and covers which are to be 
abandoned and return them to the Howard County Department of Public Works.  
 
For water valves 8” and smaller, the valves shall be abandoned in place, the top section of 
the valve box removed, and the excavation backfilled and paved.  All appurtenances to be 
abandoned shall be at the Contractor’s expense. 
 
The Contractor shall remove water meters, which are to be abandoned and return them to 
Howard County Department of Public Works.  
 
All water house connections to be abandoned as part of the contract shall be done at the 
main.  For 3/4” through 2” water house connections, the corporation shall be removed from 
the main, and repaired with a County approved stainless steel full circle repair clamp.  For 
services larger than 2 inch, the service valve located at the main shall be closed, the service 
line cut, capped, and buttressed. The valve box shall be removed and the closed valve 
abandoned in place. At the discretion of the Engineer, water house connections greater than 
2 inch may be alternately abandoned by removing the valve and installing a blind flange. 
A note shall be placed on the as-built drawings referencing all abandoned connections.  
 
The Contractor shall remove the top portions of valve vaults, meter vaults, manholes and 
roadway boxes to be abandoned and backfill the area with concrete or flowable fill. When 
indicated on the Contract Documents, all frames and covers for structures to be abandoned 
shall be returned to the Howard County Department of Public Works. 
 
The Contractor shall restore the surface with materials appropriate to the site as directed 
by the Engineer.  
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See Section 5.6 of the Howard County Design Manual Volume II for allowable methods 
of abandoning water and sewer mains. 

1015.04 METHOD OF MEASUREMENT AND BASIS OF PAYMENT. This item is 
not measured. Costs of Abandonment of Appurtenances are included in the price bid for 
items of new construction.  
 

SECTION 1016 — DIRECTIONAL DRILLING 
 

1016.01 DESCRIPTION.  This item shall consist of the furnishing of the trenchless 
directional drilling installation of pipe which will serve as the carrier for other utilities or 
as the conduits themselves. The directional drilling shall include all work necessary and 
required for the installation of the utility of the diameter shown on the Contract Documents, 
laid to a line and grade in accordance with this section and those of 1000, 1006 and 1007 
as shown on the Contract Documents and as specified herein.  The Contractor shall furnish 
all labor, equipment and items necessary to install the utility by the horizontally drilled, 
directionally controlled method of installing pipe. The directional drilling method shall be 
mechanical with fluid assistance. 
 

1016.02 MATERIALS. 
 
1016.02.01 Ductile Iron Pipe.  
 
Ductile iron pipe, fittings and joints shall conform to Section 905.11 for the class of pipe 
as indicated on the Contract Documents. 
 
1016.02.02  Steel Pipe.  
 
Steel pipe, fittings and joints shall conform to Section 905.13 for the thickness of pipe as 
indicated on the Contract Documents.  
 
1016.02.03  High Density Polyethylene (HDPE) Pipe.   
 
High Density Polyethylene pipe and joints shall conform to section 905.02.02. HDPE pipe 
is only allowable under special circumstances when approved by the County. 
 
1016.02.04 Miscellaneous Materials.  
 
Reference is also made to Category 900 of the Specifications for the several items 
incorporated in the work such as concrete, masonry, reinforcement and castings:  
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1016.03 CONSTRUCTION REQUIREMENTS 
 
1016.03.01  General. 

(a) Experience.  All directionally drilled pipe shall be installed only by an experienced 
Contractor having installed at least five similar projects involving directionally 
drilled pipelines of the same material, equal size, and comparable length. The 
Contractor shall submit a comprehensive list of experience presenting similar 
experience on at least five (5) projects involving horizontally directional drilled 
utilities within the past three (3) years.  Information to be submitted shall include 
but not be limited to: date and duration of work, location, pipe information (i.e., 
length, diameter, material, etc.); utility Owner information (i.e., name, address, 
telephone number, contact person); and pipeline use. 

(b) Inspection. The Contractor shall at all times provide and maintain instrumentation 
which shall accurately locate the pilot hole and measure drilling fluid flow 
discharge rate and pressure.  The Engineer shall have access to these instruments 
and readings at all times. 

 
(c) Tools.  Proper and suitable tools and appliances for the safe and convenient 

handling and laying of pipes and fittings shall be used. Great care shall be taken to 
prevent the pipe lining and coating from being damaged. Any lining or coating 
damaged in any way shall be repaired by the Contractor to the satisfaction of the 
Engineer.  

(d) Protection of Pipe. The Contractor shall take precautions to protect the pipe while 
being handled.  Chains, end hooks, or cable slings shall not be used to handle the 
pipe.  Care shall be taken to protect the pipe from scarring, gouging, or excessive 
abrasion. 

(e) Restoration.  After installation of the pipeline is completed, the drilling area, 
receiving area, and other areas where the drilling fluid has surfaced, shall be 
completely restored to the condition that existed prior to construction. 

 
1016.03.02  Equipment Requirements. 
 

(a) Drilling Method.   
 

(1) Drilling must be performed by a fluid cutting process (high pressure/low 
volume) utilizing a liquid clay (bentonite).  The clay lining shall maintain 
borehole stability and shall provide lubrication to reduce frictional drag while 
the pipe is being installed in the bore hole.  In additional, the clay fluid must 
be totally inert and contain no chemicals which could contaminate ground 
water.  The Contractor shall have appropriate equipment on site to remove 
drilling spoils from the access pits.  All drilling spoils must be removed from 
the site and disposed of at an approved location as excess and/or unsuitable 



1016  DIRECTIONAL DRILLING 

Design Manual Volume IV May 30, 2017 
Standard Specifications Page 428 

excavation.  Disposal of drilling spoils in the access pits, sanitary sewer, storm 
drain, or other water courses will not be permitted. 

 
(2) After the initial bore has been completed, a reamer will be installed at the 

termination pit; and the pipe will be pulled back to the starting access point.  
The reamer must be capable of discharging liquid bentonite to facilitate the 
installation of the pipe into a stabilized and lubricated tunnel. Reaming 
diameter will not exceed 1.5 times the diameter of the product pipe being 
installed. 

 
(3) The product pipe being pulled into the tunnel will be protected and supported 

so that it moves freely and is not damaged by stones and debris on the ground 
during installation. 

 
(4) A swivel shall be used to connect the pull section to the reaming assembly to 

minimize torsional stress imposed on the section. The pull section shall be 
supported as it proceeds during pull back so that it moves freely. 

 
(b) Length of Pull Section.   
 

(1) The maximum length and pull back force for each pull shall not exceed the 
recommendations of the pipe manufacturer for this application.  The 
Contractor shall verify that the pulling lengths and forces required will not 
damage the structural integrity of the pipe. All such verifications shall be 
submitted to the Engineer for approval prior to performing drilling operations. 

 
(2) The Contractor shall allow sufficient lengths of product pipe to extend past the 

termination point to allow connections to adjacent pipe sections.  Pulled pipe 
will be allowed twenty-four (24) hours of stabilization prior to making tie-ins.  
The length of extra product pipe will be sufficient to make all necessary 
connections and tests. 

(c) Safety.  

(1) These specifications are not intended to be a safety guide. The Contractor 
shall be responsible for the safety of his/her operations.  

(2) All utilities are shown on the drawings for the Contractor's information only, 
and their exact location is not guaranteed.      

 
(d) Electronic Monitoring - The drilling system shall include electronic monitoring 

of the drilling head horizontal and vertical location with an accuracy range within 
one inch of the actual position of the pipeline.  Position readings shall be recorded 
at maximum intervals of five (5) feet. After installation of the pipeline is completed, 
the drilling area, receiving area, and other areas where the drilling fluid has 
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surfaced, shall be completely restored to the condition that existed prior to 
construction. 

 
1016.03.03  Drilling Fluid And Water. 
 

(a) Drilling Fluid Composition.  The composition of all drilling fluid used shall be 
submitted prior to utilization.  The fluids shall be inert and of no risk to the 
environment.  No fluid shall be used that does not comply with permit requirements 
and environmental regulations. The drilling fluid should remain in the bore hole to 
increase the stability of the surrounding soil and to reduce the drag on the pulled 
pipe. 
 

(b) Drilling Water.  Clean water required for drilling shall be provided by the 
Contractor.  The Contractor is responsible for transporting and storing all water 
required, or obtaining a fire hydrant meter from the Howard County DPW. 

 
(c) Disposal.  Disposal of drilling fluid and all other spoils shall be the responsibility 

of the Contractor and shall be conducted in compliance with all relative 
environmental regulations, right-of-way and work space agreements and permit 
requirements. Excess drilling fluid shall be disposed of at an appropriate disposal 
site in accordance with all Federal, State and Local regulations.  The Contractor is 
responsible for transporting all excess fluids and other spoils to the disposal site 
and paying all disposal costs. Drilling fluid returns at locations other than the entry 
and exit points shall be minimized.  The Contractor shall immediately clean up any 
drilling fluid that inadvertently surfaces.  Contractor shall have a vacuum truck 
available on a daily basis to clean up any areas where drilling fluid has surfaced. 
Drilling fluid shall not be discharged into sanitary or storm drain systems, ditches, 
canals, or waterways. 

 
1016.03.04 Existing Utility Test Pits. 
 
Utility Verifications and testing pitting of existing utilities is as required in Section 
1000.03.01 of this specification. 
 
1016.03.05 Alignment Adjustments And Restarts. 

 
(a) Installation Tolerances.  The pilot hole shall be drilled along the path shown on 

the drawings to the following tolerances: 
 

(1) Elevations - Plus or minus 0.2 feet. 
(2) Horizontal alignment - Plus or minus 0.5 feet. 

 
(b) Installation Test Pits.  The Contractor shall provide 1 test pit every 500' along the 

pipe installation to verify horizontal and vertical location. Cost for this test pitting 
shall be included in the bid.  Additional test pits may be ordered at no additional 
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compensation to the Contractor for each test pit that reveals the pipeline installation 
location is not in compliance with the Contract Documents. Test pits shall be 
backfilled in accordance with the typical trench detail as indicated on the Contract 
Documents. 

 
(c) Adjustments Required.  The Contractor shall follow the utility alignment as 

shown on the Contract Documents within the tolerances specified herein.  The 
Contractor shall notify the Engineer for approval if any adjustments need be made 
to the proposed alignment prior to performing the adjustment. In the event 
difficulties are encountered at any time during the directional drilling requiring the 
complete withdrawal from the drilled hole, the Contractor shall be allowed to 
withdraw from and abandon the drilled hole, and begin a second installation attempt 
within the limits identified by the Engineer. All withdrawals, abandonments and 
restarts during performance of the directional drilling shall be at no additional cost 
to the County.   

 
1016.03.06  Detection Wire. 
 

(a) Redundant Installations.  Two redundant detection wires shall be pulled along 
with the pipeline.  

 
(b) The detection wire shall be PVC coated copper, 6 gage stranded copper wire. 

 
(c) Termination of detection wire.   The detection wires shall be electrically 

continuous, with splices designed for underground service. Locating vaults, of a 
County approved design, shall be spaced every 200 feet if possible, and be located 
next to existing fire hydrants, meter vaults, etc. to facilitate future locating. 

 
(d) Testing of detection wire. Testing of the detection wire shall be the responsibility 

of the Contractor.   
 
1016.03.07 Buttresses And Anchorages.   
 
The Contractor shall provide concrete thrust blocks on all non-fused (or otherwise 
unrestrained) bends, tees, plugs and caps in accordance with the Contract Documents and 
Standard Details. The Contractor shall also provide concrete anchors immediately prior to 
transitions from HDPE to other pipe materials or structures, as well as all locations where 
HDPE segments of pipe terminate at non-flanged, non-threaded or non-fusion bonded 
valves, fittings or couplings to resist thermal expansion and contraction. 
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1016.04 METHOD OF MEASUREMENT.  Measurement for payment will be made 
horizontally on the basis of the linear foot along the centerline of the pipe through all 
fittings and valves, except between vertical bends where measurement will be made along 
the center of the pipe including all fittings.  

1016.05 BASIS OF PAYMENT. Payment for furnishing and placing directional drilled 
water mains and sewer force mains, complete, will be made at the contract unit price bid 
for construction of mains for each size and type of pipe actually installed. No payment will 
be made under this item for utility lines for which payment is provided under other items 
in the Proposal. Price and payment shall constitute full compensation for furnishing and 
placing of all pipe, fittings, together with all appurtenances, jointing materials, concrete 
anchors and buttresses, removal of existing concrete, buttresses; all plugging or capping 
existing pipe, all excavation and refill operations, providing an approved spoil site and 
disposing of all spoil or excess material, crusher run stone trench backfill as per Standard 
Details, temporary paving with cold patch materials in all pavement areas, including 
removing and disposing of cold patch material together with surplus stone material, sawcut 
paving and apply permanent paving over disturbed pavement areas; maintenance and repair 
of trench backfill during warranty period after acceptance; all environmental, sediment and 
erosion control work including off site requirements; restoration of all disturbed areas, 
replace curb, gutter and sidewalk damaged ,during construction, seeding and/or sodding 
operations, supplying all necessary equipment and material for directional drill installation, 
removal and maintenance of drill spoils, and all other work necessary for making 
connections to existing water mains; the sterilization and testing of water lines; and for all 
other labor, equipment, tools, and incidentals to satisfactorily complete the work.  
 

SECTION 1017 — LOW PRESSURE SEWER SYSTEM 
 

1017.01 DESCRIPTION. This item shall consist of, but not necessarily be limited to, 
furnishing and installing pressure pipes, valves, fittings, and appurtenances for a low 
pressure sewer system at the locations specified on the Contract Documents or as directed 
by the Engineer in accordance with the Specifications.  All associated equipment with 
grinder pumps, electrical service connections and pump controls are not owned, operated, 
or maintained by the County and are not included in this specification. 

1017.02 MATERIALS. 
 
1017.02.01 Material Options. 
 

(a) For low pressure lines, open trench construction, Contractor shall furnish SDR-21 
polyvinyl chloride (PVC) pipe, or HDPE DR11 unless otherwise indicated in the 
Contract Documents. 
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(b) For low pressure lines, directional drilling, Contractor shall furnish high density 
polyethylene (HDPE) pipe, unless otherwise indicated in the Contract Documents. 

 
1017.02.02 Polyvinyl Chloride (PVC) Pipe.  
 
Polyvinyl Chloride pipe and joints shall conform to section 905.01.05.  
 
1017.02.03 High Density Polyethylene (HDPE) Pipe.  
 
High Density Polyethylene pipe and joints shall conform to section 905.02.02. HDPE pipe 
for sanitary force mains is only allowable under special circumstances when approved by 
the County. 
 
1017.02.04 Ball Valve Curb Stops.  
 
Ball valve curb stops shall conform to section. 961.11.02 of this specification.  
 
1017.02.05  Sewage Air and Vacuum Valves. 
 
Sewage air and vacuum valves shall conform to section 961.03 of this specification. 
 
1017.02.06 Valve Boxes. 
 
Valve boxes shall conform to section 961.06 of this specification.  
 
1017.02.07  Flushing Connections. 
 
See the Standard Details. 
 
1017.02.08  In-line Cleanouts. 
 
See the Standard Details 
 
1017.02.09  Detection Wire and Locating Tape. 
 
Detection wire and locating tape must conform to section 905.01.05 of this specification. 
 
1017.02.10  Miscellaneous Materials. 
 
Reference is also made to Category 900 of the Specifications for the several items 
incorporated in the work such as concrete, masonry, reinforcement and castings.  
 

1017.03 CONSTRUCTION REQUIREMENTS. 
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(a) For low pressure lines, open trench construction, see Category 1011 for 
construction requirements.  
 

(b) For low pressure lines, directional drilling, see Category 1016 for construction 
requirements. 

 
(c) For installation of detection wire and locating tape, see Category 1002 for 

construction requirements. 
 

1017.03.01 Pressure Sewer House Connections. 

(a) Provide sewer house connections from the main line sewer to property lines at the 
elevations indicated on the Contract Documents, Standard Details or as directed by 
the Engineer. Install tees, corporation stops, check valves, ball valves, saddles, and 
sleeves where indicated.  

(b) All pressure sewer house connections shall terminate with a bronze ball valve at the 
property line in a valve box labeled “sewer”.  A 2 foot tailpiece shall be included 
on all pressure sewer house connections. 

(c) Corporation stops, where required, shall not be tapped directly into the main line 
pressure sewer but shall be connected using service saddles and clamps or service 
sleeves. When installing service saddles and clamps, service sleeves, corporation 
stops, and when drilling, the pipe shall be supported and such care shall be taken 
that the pipe does not support the tapping machine and the pipe and fittings are not 
damaged.  

(d) Mark the end of the sewer house connection at the property line with a piece of 2" 
x 4" lumber, painted green its entire length, placed vertically from bottom of the 
trench and extending two feet above finished grade. Place lumber so it does not 
interfere with blocking.  

(e) Sewer house connections to new mainline pressure sewers shall be made by 
installing tees simultaneous with the main line installation. Sewer house 
connections to existing main line pressure sewers shall be made by installing a new 
saddle or new tee in the existing sewer, or by wet tap, in accordance with the 
Standard Details or as indicated on the Contract Documents. Wet taps shall be 
made by drilling and using service saddles with clamps, service sleeves and 
corporation or other stops. Work shall be done so that outlets are horizontal or up 
to 45° from horizontal 

(f) Taps in main line pressure sewer pipe shall be done with drilling and tapping 
equipment specifically manufactured for use with the material to be drilled and in 
accordance with the manufacturer's recommendations. Drilling and installation of 
saddles with clamps and sleeves shall be performed only by qualified personnel. If 
shell cutter drills are used, they shall be of the type that retains the pipe coupon so 
that it is not left in the pipe. 
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(g) Clean pipe surfaces before placing sleeves and saddles. 
 
1017.03.02 New Main Line Connections to Existing Main Line PVC Pressure Sewer.  

(a) Connect to existing main line pressure sewer where indicated on the Contract 
Documents. Connections shall be made by installing a new tee in the existing main 
line pressure sewer or as indicated on the Contract Documents.  

(b) Contractor shall notify the Engineer at least three working days prior to making 
proposed connection. The connection shall be scheduled and performed as directed 
by the Engineer and in accordance with the Standard Details and the Contract 
Documents. 

(c) The Contractor shall notify all affected customers who will be without service, 48 
hours in advance of the scheduled shutdown and Howard County will operate 
valves necessary to shut-off the main line pressure sewer. Every reasonable will be 
made to provide a tight shut-off. Howard County does not warrant that the main 
will be dry. Sewage remaining in the main line pressure sewer after shut-off that 
must be removed to make a proper connection shall be pumped out and disposed 
of by the Contractor at the nearest gravity sewer manhole or as directed by the 
Engineer. Sewage shall not be allowed on the ground surface. The Contractor shall 
clean up sewage spills as directed by the Engineer. Connections shall be made by 
the Contractor in as short a time period as practical with verification of existing 
conditions and material made in advance and with all required material, labor and 
equipment to complete the connection on site before shut-off will be made.  

(d) Connections shall be made by cutting and removing a length of existing main to 
accommodate the new tee assembly. Double bell or other couplings approved by 
the Engineer shall be used to sleeve the new tee into the existing main. The branch 
end of the new tee shall contain a ball valve. Joints from the tee to the valve shall 
be solvent cemented and cured prior to installation in the existing main. 

(e) Extensions shall be made by cutting the existing pipe and removing the existing 
cap. A compatible pipe socket, sleeve or coupling shall be installed to extend the 
main line pressure sewer.  

 

1017.04 TESTING REQUIREMENTS. All work under this section shall be tested in 
accordance with Section 1006, with the following exceptions: 
 

(a) Chlorinated water is not required for low pressure sewer hydrostatic test. 
 

(b) The test pressure for the low pressure sewer shall be 100 psi at the lowest point in 
the line, unless otherwise indicated in the Contract Documents.  

1017.05 METHOD OF MEASUREMENT. Work addressed under this Section of the 
Specifications but not addressed below will not be paid for as a separate bid item, but shall 
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be included in the various unit and/or lump sum prices bid for construction of the pipelines 
or appurtenances. 

 
1017.05.01 Pressure Sewer.   
 
Measurement for payment for pressure sewer will be on a linear foot basis.  Measurement 
will be made horizontally along the centerline of the pipe for the length and size actually 
installed. 
 
1017.05.02 Terminal Flushing Connections.   
 
Measurement and payment for the terminal flushing connection will be made on a unit 
basis per each terminal flushing connection. 
 
1017.05.03 Combination Air Release/Vacuum Valves.  
 
Measurement for the combination air release valve/vacuum valve will be made on a unit 
basis per each combination air release valve/vacuum valve connection. 
 
1017.05.04 In-Line Cleanouts.   
 
Measurement and payment for the in-line cleanout will be made on a unit basis per each 
in-line cleanout. 
 

1017.06 BASIS OF PAYMENT.   
 
1017.06.01  Pressure Sewer.   
 
Payment will be made at the unit price per linear foot for the sizes listed in the Proposal for 
Pressure Sewer complete in place. The price shall include the furnishing and installing of 
all materials, labor, tools, equipment; excavation of all materials; sheeting, shoring and 
bracing, control of water; borrow; backfilling and compacting; excavations and disposal of 
excess or unsuitable materials, pipe, fittings, service valves, assembly, valve boxes, 
bedding materials, buttresses; detection wire, metallic detection tape; complete restoration 
such as but not limited to road, driveways, sidewalks, curbs and lawn areas; and all other 
incidental items and appurtenances necessary to complete this item of work. 
 
1017.06.02 Terminal Flushing Connections.   
 
Payment will be made at the unit price each listed in the proposal for Terminal Flushing 
Connection. The price shall include the furnishing and installing of all materials, labor, 
tools and equipment; furnishing and installing manhole and frame and cover; excavation 
necessary for this bid item; sheeting, shoring and bracing; control of water; borrow, 
backfilling, compaction, disposal of excess and unsuitable material; complete restoration 
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such as but not limited to road, driveways, sidewalks, curbs and lawn areas; and all other 
incidental items and appurtenances necessary to complete this item of work. 
 
1017.06.03 Combination Air Release Valve/Vacuum Valves.   
 
Payment will be made at the unit price each listed in the proposal for Combination Air 
Release Valve/Vacuum Valve. The price shall include the furnishing and installing of all 
materials, labor, tools and equipment; furnishing and installing manhole and frame and 
cover, and valves; excavation necessary for this bid item; sheeting, shoring and bracing; 
control of water; borrow, backfilling, compaction, disposal of excess and unsuitable 
material; complete restoration such as but not limited to road, driveways, sidewalks, curbs 
and lawn areas; and all other incidental items and appurtenances necessary to complete this 
item of work. 
 
1017.06.04 In-Line Cleanout.  
 
Payment will be made at the unit price each listed in the proposal for the In-Line Cleanout. 
The price shall include the furnishing and installing of all materials, labor, tools and 
equipment; furnishing and installing manhole and frame and cover; excavation necessary 
for this bid item; sheeting, shoring and bracing; control of water; borrow, backfilling, 
compaction, disposal of excess and unsuitable material; complete restoration such as but 
not limited to road, driveways, sidewalks, curbs and lawn areas; and all other incidental 
items and appurtenances necessary to complete this item of work. 
 

SECTION 1018 — SHARED SEPTIC SYSTEM 
 

1018.01 DESCRIPTION. This item shall consist of, but not necessarily be limited to, 
furnishing and installing pipes, valves, fittings, manholes, septic tanks, and appurtenances 
for a shared septic system specified on the Contract Documents or as directed by the 
Engineer. 
 

1018.02 MATERIALS. 
 
1018.02.01 Polyvinyl Chloride (PVC).  
 
Polyvinyl Chloride Pipe for distribution system shall be schedule 80 PVC and shall 
conform to section 905.01.05. 
 
1018.02.02 Gate Valves. Resilient Seat Gate.  
 
Valves shall be in accordance with section 961.01.01 of this Specification. 
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1018.02.03 Manholes.  
 
Manholes shall be in accordance with section 962 of this specification. 
 
1018.02.04 Valve Boxes. 
 
Valve boxes shall conform to section 961.06 of this specification.  
 
1018.02.05  Septic Tanks/Concrete Distribution Boxes.  
 
Septic Tanks shall be in accordance with section 966 of this specification. 
 
1018.02.06  Pumps and Control Panels. 
 
Pumps and control panels for any pressure dosing or lift stations shall be submersible 
grinder pumps in accordance with section 966 of this Specification. 
 
1018.02.07  Miscellaneous Materials. 
 
Reference is also made to Category 900 of the Specifications for the several items 
incorporated in the work such as concrete, masonry, reinforcement and castings·: 
 

1018.03 METHOD OF MEASUREMENT.  Measurement for payment will be made on 
a lump sum basis.  
 

1018.04 BASIS OF PAYMENT. Payment for furnishing and placing the shared septic 
system will be made at the lump sum price bid. Price and payment will constitute full 
compensation for all valves, vaults, drain fields, pump stations and controls, septic tanks, 
valves and piping; materials including the valve vault, valve box, castings, concrete where 
required; and for all other labor, equipment, tools, and incidentals necessary to 
satisfactorily complete the work as indicated on the Contract Documents or by the Standard 
Details.  
 

SECTION 1019 — RECLAIMED WATER SYSTEMS 
 

1019.01 DESCRIPTION.  This item shall consist of, but not necessarily be limited to, 
furnishing and installing pipes, valves, fittings, and appurtenances for a reclaimed water 
system specified on the Contract Documents or as directed by the Engineer. 

1019.02 DEFINITIONS.   
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• Reclaimed Water: Water discharged from a domestic wastewater treatment plant 
that has received at least secondary treatment and basic disinfection meeting the 
Maryland Department of the Environment criteria (Annotated Code 9-301). 

 
• Reclaimed Water Distribution System:  A network of pipes, pumping facilities, 

storage facilities and appurtenances designed to convey and distribute reclaimed 
water from one or more domestic wastewater treatment facilities to one or more 
users of reclaimed water. This distribution system terminates at the users’ property 
line.  

 
• Reclaimed Water Connection (RWC): Service lines within public roads or rights-

of-way connecting the reclaimed water distribution mains to individual building or 
facilities.   

1019.03 MATERIALS. 
 
1019.03.01 Gate Valves. Resilient Seat.  
 
Gate Valves shall be in accordance with section 961.01.01 of this Specification. 
 
1019.03.02 Meter Boxes. 
 
Meter boxes shall conform to section 961.08.11 of this Specification. All reclaimed water 
meter boxes shall be labeled as indicated in the Standard Details. 
 
1019.03.03 Valve Boxes. 
 
Valve boxes shall conform to section 961.06 of this Specification. All reclaimed water 
valve boxes shall be labeled as indicated in the Standard Details.  
 
1019.03.04 Water Mains. 
 
All reclaimed water piping shall be as referenced in section 1002. 
 
1019.03.05 Service Lines. 
 
All reclaimed water service lines shall be as referenced in section 1004 of this specification.  
 
1019.03.03 Flush Type Hydrants. 
 
Flush Type Hydrants shall conform to section 1005 of this specification.  
 
1019.03.06  Miscellaneous Materials. 
 
Reference is also made to Category 900 of the Specifications for the several items 
incorporated in the work such as concrete, masonry, reinforcement and castings·: 
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1019.04 JOINTS.   
 
All reclaimed water pipe joints shall be as referenced in Section 1002.05 of this 
specification.  
 

1019.05 VALVES.   
 
All reclaimed water pipe valves shall be installed as referenced in Section 1003 of this 
specification.  
 

1019.06 TESTING REQUIREMENTS.   
 
All reclaimed water pipe joints shall be tested in accordance with sections 1006 and 1007 
of this specification.  All water obtained for testing of reclaimed water systems cannot be 
obtained from a direct connection to a potable water system for testing.  

1019.07 BLOWOFF HYDRANTS.  
 
Blowoff Hydrants shall be installed in accordance section 1005.03 of this specification 
with the exception of the following: 
 
Hydrants shall be painted the color specified in the County products list and marked 
“Caution: Reclaimed Water – Do Not Drink”. A stem shall require a special wrench for 
opening, which is not interchangeable with the potable water hydrants. 

1019.08 METHOD OF MEASUREMENT AND BASIS OF PAYMENT.  All method 
of measurements and basis for payment for individual components for the reclaimed water 
system shall made in accordance with the individual bid items referenced in each individual 
section for the above referenced components 
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CATEGORY 1100 - SUBDIVISIONS 
 

1100.01 DESCRIPTION.  All construction of public improvements in approved 
subdivisions undertaken in Howard County and subject to inspection and acceptance by 
the Department of Public Works of Howard County is required by law to conform with 
Volume IV Specifications and Details for Construction. 
 

1100.02 CONSTRUCTION REQUIREMENTS. 
 
1100.02.01  Environmental Requirements. 
 
Compliance with Sections 308 and 316 of these Specifications shall be a condition of 
acceptance of the developer construction into the County owned system of public 
improvements. 
 
1100.02.02  Removal or Relocation of County Highway Sign. 
 
Prior to the required removal or relocation of County installed traffic control or highway 
signs or markers, the Contractor shall notify the Traffic Engineering Division a minimum 
of 24 hours in advance in order that the County can assign crews to  relocate or simply 
identify the new location the signing as necessary.   
 
1100.02.03  Preservation and Restoration of Monuments. 
 
The Contractor shall carefully protect from disturbances or damages all land monuments 
and property markers until the Engineer has referenced their locations, and shall replace 
them as directed by the Engineer.  All Howard County geodetic control monuments 
disturbed by the developer’s contractor will be restored by the Howard County Survey 
Division at the developer’s expense.   
 
1100.02.04  Landscaping Guide for Stormwater Management Areas. 
 
Refer to the latest version of the Maryland Department of the Environment Stormwater 
Management Design Manual for landscaping requirements around Stormwater 
Management Areas. 
 

1100.03 ACCEPTANCE OF SUBDIVISION ROADS, WATER, SEWER, STORM 
WATER MANAGEMENT AND STORM DRAIN INTO COUNTY OWNERSHIP. 
 
In order to convey the roads in an approved subdivision to Howard County, the following 
is required.  
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(a) The work must be completed in accordance with the Construction drawings 
approved by Howard County and executed Developer Agreements. 

 
(b) The materials and construction requirements must pass field inspection and tests as 

required by these Specifications or otherwise included in the Developer Agreement. 
 

(c) The developer shall have his engineer provide an “as-built” survey marked in red 
on copies of the approved construction drawing.  The survey will check the “as-
built” final grade of the road, sewer system, storm water management and storm 
drain system. 

 
(d) The developer shall have his engineer certify that all lines and grades have been 

constructed in accordance with the approved plans if the work is inspected by the 
developer’s engineer.  All work inspected by Howard County personnel, will not 
require certification. 

 
 

SECTION 1101 —  AS-BUILT CONSTRUCTION DRAWINGS 
 

1101.01 General.  Upon construction completion, the Engineer of Record shall generate 
As-Built Construction Drawings.  Throughout construction the contractor shall maintain 
all pertinent records of construction materials, testing and inspections. The Engineer of 
Record shall visit the site at intervals and may require information from the contractor.  
Certification that the construction is complete and in accord with the approved construction 
drawings & specifications, and the Public Improvements as constructed lie wholly within 
the easement areas and fee simple areas dedicated to the County, is required along with the 
As-Built Drawings.  Certification is performed by a professional engineer licensed in the 
State of Maryland.  Certification is required for: road, drain, storm water management, and 
certain water & sewer projects.  The As-built Construction Drawings are made via red line 
ink or pencil mark-up of a complete set of the latest approved drawings.   If a discrepancy 
with the approved drawings is observed during the Engineer’s inspection/survey for the 
As-Built preparation, the discrepancy shall be resolved prior to submitting As-Builts.  
Design revisions shall be resubmitted and processed for approval by the review agency that 
provided the plan approval and signature.  Examples of design revisions that require 
approval by the reviewing agency include, but are not limited to: decrease in roadway 
dimensions, reduced pipe slope, increased hydraulic head loss, and storm water 
management facility size reduction or location change.  Once any and all discrepancies are 
resolved, the Engineer of Record shall submit the As-Built certification and prints to CID 
for review, acceptance, and authorization to modify the mylar construction drawing 
originals.  If the As-Built information is incomplete, the prints shall be returned without 
further action until such time as the required information is provided.  Semi-final inspection 
of the Public Improvements begins after CID receives the required As-Built information 
and confirms that it is acceptable. 
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In Submitting As-Built Certification and As-Built Construction Drawings to the County, 
the Engineer of Record asserts that the project is complete and meets the Approved Plans 
and Specifications.  Submittals prior to construction completion and/or certification of 
construction that does not meet the Approved Plans and Specifications may be considered 
material misrepresentation of fact and as such is considered a violation of professional 
engineering code of ethics. Ethics violations may  be reported to The Maryland Department 
of Licensing and Regulation Board of Professional Engineers.  This Section provides 
direction for preparation of three types of As-Built Drawings:  
 
1) Final Road, Drain & Storm Water Management Drawings (F-Plan) – this type of plan 
will always include public improvements and may include some private improvements. 
2) Site Development Plan (SDP) - this type of plan will always include private 
improvements, some of which may be maintained by the Home Owner’s Association 
(HOA), the County, or individual lot owners.  Exhibits prepared in accordance with 
Declaration of Covenants for individual lots shall be excerpts or copies of the As-Built 
Drawings described in this Section.  
3) Water and Sewer Main Extension Drawings (Water and Sewer) – this type of plan 
includes the water and sewer that is maintained by the County as indicated by fee simple 
ownership of the Right-of-Way and/or easements around the water and sewer main.  
 
 
1101.01.01 As-Built Drawing General Requirements.  The following general 
requirements shall be followed by the Engineer of Record preparing As-Built Drawings for 
submittal to Howard County Department of Public Works Bureau of Engineering 
Construction Inspection Division (CID): 
 
1) Use the current approved drawing to generate the As-Built Drawings.  
2) Provide red lined check marks (verification checkmark) beside each designed value 

that matched with the constructed value.  
3) Note any variations from approved plans by striking through the designed value and 

providing red lined information to note the constructed value in the same proximity. 
Variations that are more than reasonable tolerances shall be corrected or checked to 
make sure the construction satisfies the design requirements.  Discrepancies with the 
approved drawings shall be addressed as noted above. 

4) Note on every sheet of the drawing set on the bottom right side of the drawing near 
the contract number (this notation may be written by hand in ink): “As-Built” 

5) Every sheet of the drawing set that has verification checkmarks, strike-through with 
revised value, and/or a drafted As-Built element, must have the signed and sealed As-
Built Certification Note that states:  
      AS-BUILT CERTIFICATION 

I hereby certify, by my seal, that to the best of my knowledge and 
belief the facilities shown on this plan were constructed as shown on 
this “AS-BUILT” plan meet the Approved Plans and Specifications. 

<Print or type the MD PE’s NAME, PE #, and DATE of AS-BUILT>   
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In the event a particular sheet does not contain any As-built elements, the 
Engineer of Record, at his/her discretion may note the following: 

 “No As-Built Information in this Sheet”   
<Print DATE of AS-BUILT> 

 
6) Every sheet of the drawing set shall be labeled and dated. The date shall be the date 

that inspection/survey was completed.  The As-Built drawings are relied upon for 
future repairs, maintenance, and improvements.  A complete dated As-Built drawing 
set is needed for future reference. 

7) Indicate horizontal and vertical control references for As-built drawings that show 
locations or elevations of public improvements. Minimum required survey 
information: 
 
Horizontal datum for this as-built survey is based on the Maryland State 
Reference System NAD ‘83/<<insert date of adjustment used>>.  As projected by 
Howard County Geodetic Control Stations <<insert station numbers>>. 
 
Vertical datum for this as-built survey is North American Vertical Datum 
(NAVD) 1988 as projected by the above mentioned Howard County Geodetic 
Control Stations or Howard County Vertical Control Bench Marks <<insert  
bench mark numbers>>.   
 
This as-built survey was performed by <<insert company name>>. 

 
The following information will afford Howard County an understanding of the quality of 
the measurements: 

The instruments were used in performing this as-built survey:  <<insert  
instrument  type (i.e., 5 second Total Station & prism; 1 second Robotic Total 
Station & prism; Reflector less Total Station; RTK GPS, Scanner, Digital Level).  

 
8) Submit a copy of all engineering inspection and test reports. Test reports and 

certifications will be required at specific stages of the Project’s construction. The 
culmination of test results or individual reports here may include previously supplied 
information or a summary of the same. 

 
Please note that these criteria in this section and subsections are general and address many 
of the most common issues.  See the contract drawings and contact the Engineer to obtain 
project specific requirements for As-Built Drawings. 
 
1101.01.02 Final Road, Drain & Storm Water Management (F-Plan) Construction 
Drawing As-Builts.  The As-Built print, signed and sealed by a Registered Maryland 
Professional Engineer, shall indicate all minor discrepancies and deviations in red pencil 
or ink, as follows: 
 
a) Centerline elevations are required at 50-foot intervals and all PVC’s and PVT's or any 

other breaks in grades with exact elevations plotted on the profile. 
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b) Storm drainage structures shall have all invert elevations noted on the profile, plan, 
and structure schedule.  Indicate any and all changes of location or change in 
structure type. 

c) Indicate paving width and length of roads and/or streets. 
d) Indicate center locations of all sewer manhole covers within the Right-of-Way. 
e) Indicate locations and elevations of concrete monuments at all intersections and metal 

pipes at all PVC’s and PVT’s.  This shall be done in accordance with the provisions 
of the Howard County Design Manual, Volume IV, Standards and Specifications and 
Details; and the Howard County Subdivision and Land Development Regulations, 
Section 16. 

f) Show a monument recovery sketch for each concrete monument only.  
 
 
1101.01.03 Storm Water Management F-Plan As-Built.  Common examples are: 
Extended Detention Ponds (either MD 78 or non-MD 378 ponds), Bioretention Ponds, 
Infiltration Trenches. 
 
MD 378 Storm Water Management Pond 
 
As-Built for MD 378 Storm Water Management Ponds must be submitted to Howard Soil 
Conservation District (HSCD) for their review and approval. Minimum information 
required is listed on the Pond As-Built Checklist on HSCD website.  
 
As-Built submittal should include material certification and require geotechnical 
certification of subsurface material including but not limited to the clay core, concrete 
cradle and water tight gaskets. 
 
 
1101.01.04 Storm Water Management SDP As-Built. Common examples are: Extended 
Detention Ponds (either MD 78 or non-MD 378 ponds), Bioretention Ponds, Infiltration 
Trenches, Micro-Bioretention & Rain Gardens, Pervious Concrete & Pavers in sidewalk 
and driveways, Dry wells, Rainwater harvesting. 
 
The As-Built information for private Storm Water Management on a private lot (vs. Public 
or HOA Property) can be provided on the approved design drawings or via the Surveyor’s 
Grading Certification.  Additional elevations and dimensions are needed in order to verify 
that facilities are constructed per the approved design location and within accepted 
tolerances.    
 
The common information required when preparing the Storm Water Management SDP or 
Surveyor’s Grading Certification As-Built submittal: 
  

1. Validate all design elements; when facility is built complete and in correct 
location, place check marks next to dimensions (including facility size) & 
elevations; annotate minor variations. For roof top and driveway disconnects, 
provide grades and distances on the As-Built drawings. 
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2. Validate that the contributing drainage area is managed and permanently 
stabilized. 

3. Certification of all materials used for facility construction, including plants 
(validate that they present\alive). 

 
1101.01.05 Water and Sewer As-Built.  Show all appurtenances including valves, fire 
hydrants, vaults, special manholes, water and sewer main stubs locations and lengths.  
Provide two measurements to each appurtenance.  Note that distance should be less than 
100’ for accessibility of utility crews performing emergency repairs after project 
acceptance.  In the event that space is not available to annotate the distances directly on the 
plan view – water and sewer house connection locations may be annotated in chart form; 
all other appurtenances - water valves and fire hydrants, etc. shall be have their locations 
annotated on the plan view.  Distances are measure level and from center of structure, 
where accessible.  Manhole covers, utility poles, fire hydrants, valves are all examples of 
preferred structures for measuring distances; the point of circular curvature (PC) or tangent 
or (PT) of the concrete curb is not preferred. 
 
Complete the quantities table including, number, type, manufacturer, company name of the 
utility contractor, As-Built date.  The manufacturer name (instead of ‘Supplier’) and As-
Built date is helpful to the Bureau of Utilities in stocking and deploying replacement parts 
for maintenance after project completion.  
 
Show any minor adjustments made to utilities.  On the profiles show: changes in elevation 
greater than 0.1’, sanitary sewer main slope changes greater than 0.01%, length of main 
including distance between manholes, minor changes of location of appurtenances 
including station,  existing utilities encountered including other water or sewer main, gas, 
electric, communication cables, and note deletion of appurtenances. 
    
Typically CID Inspectors annotate the As-Built information on Water and Sewer As-Builts 
for Developer Projects, and drafting services are provided by Inspection Consultants.  For 
Capital Projects see the Engineer of Record’s Scope of Services for roles in As-Built 
preparations and submittals. 
   

1101.02 As-Built Submission Process.  Submit two hardcopy/paper sets of red line As-
Built drawings to CID for review.  Submit MD 378 Storm Water Management pond As-
Built drawings to the Howard Soil Conservation District (HSCD). CID will review the As-
Built drawings involving MD 378 Storm Water Management ponds after the As-Built is 
approved by HSCD.  The Engineer of Record shall include HSCD’s As-Built approval in 
the submission to CID.  
 
CID will conduct a field inspection to determine the acceptability of the As-Built 
Drawings.  Once the As-Built Drawings are acceptable, CID will provide a letter to the 
Engineer of Record instructing him/her to obtain the original mylar drawings from the 
Howard County Department of Planning & Zoning’s Research Division/ Large Format 
Imaging (DPZ). The Engineer shall revise the original drawings on file in accordance with 
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the approved red lined As-Built prints.  The revision involves placing the approved red 
lined As-Built information, along with the Engineer of Record’s Certification, Seal, 
Signature, and date (originals only – no sticky backs permitted) onto every sheet of the set.  
The information that was marked for deletion on the red line is physically erased off of the 
mylar originals.  The Engineer of Record shall then provide copies of the revised original 
As-Built to CID to be distributed to user agencies. The number of final copies of As-Built 
mylar drawings required by CID for confirmation of mylar revisions and distribution 
within DPW is as follows: 
    
F-Plan: 4 copies (1-CID, 2-Bureau of Highways, 1-Bureau of Environmental Services*) 
SDP:  3 copies (1-CID, 1-Bureau of Environmental Services*) 
W&S: 3 copies (1-CID, 2-Bureau of Utilities) 
 
* Please note that the As-Built described above is the record drawing that the Bureau of 
Environmental Services Maintenance relies upon during triennial Inspections.  In the event 
that the approved drawings do not include any SWM a copy is not needed for the Bureau 
of Environmental Services. 
 
After CID confirms that the mylar revisions are fully completely; the Engineer of Record 
shall return the revised As-Built mylar drawings to DPZ. 
 

1101.03 As-Built F-Plan and acceptance into the County's system.  Once the As-Built 
Drawings are deemed acceptable by CID, the Developer shall ensure that the items on the 
“Checklist for Semi-Final Inspection” are accomplished – see the Real Estate Services 
Division’s    DPW Departmental Procedure 501.2 for more information. 
 
The revised As-Built mylar drawings shall be returned to DPZ prior to the Public Works 
Board Hearing for acceptance into the County's system of publicly operated and maintained 
facilities so that CID may certify that all public improvements have been constructed in 
accordance with the approved plans (as shown on the As-Built Drawings) and specification 
and meets the criteria for acceptance under Section 18.202 of the Howard County Code. 
 

1101.04 As-Built Certification Letter. All As-Built drawing submittals shall be 
accompanied by an official letter of certification signed and sealed by a Professional 
Engineer registered in the state of Maryland. The certification letter shall be submitted on 
the Professional Engineer’s letterhead.  See the following sample letter template.  
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HOWARD COUNTY  
OFFICIAL LETTER OF CERTIFICATION TEMPLATE 

This letter shall be printed on the Engineer of Record’s Letterhead. 

Date 

[Chief Name], Chief 
Construction Inspection Division   
Bureau of Engineering 
Howard County Public Works Department 
7125 Riverwood Drive, Suite B 
Columbia, MD 21046 

Subject: P & Z File No. _______________ 
Name of Subdivision, Section, Area, Lots 

Dear [Chief Name]: 

In accordance with Section 1100.03 of Volume IV, Howard County Design Manual, 
this letter is to certify by my seal, based on a recent site visit, visual evidence field 
observations and to the best of my knowledge and belief, that the roads and storm 
drainage facilities within (Name of Subdivision, Section, Area, Lots): 

1. Are constructed in the lines and grades shown in red and marked as built
on the attached ____ copies of the approved road and storm drainage
construction drawings.

2. That the roads and storm drainage construction is in accord with the
approved Plans and Specifications.

3. The location of the elevation of all concrete monuments and metal pipes
have been done in accordance with the Howard County Subdivision and
Land Development Regulations, Section 16.139.

4. The Public Improvements as constructed lie wholly within the easement
areas and fee simple areas dedicated to the County.

Sincerely, 

Professional Engineer’s Name, Date & Seal 

If Underground Storm Water Management is included add, “I have verified that the 
contributing drainage area is sufficiently stabilized to prevent clogging of the 
underground Storm Water Management Facility.”  
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G-1.02 Standard Symbols   5/30/2017
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G-1.03
Abbreviations 

&
Acronyms 

  5/30/2017
Approved 

G-2.01 Public Utilities
Closed Section Roadway

  5/30/2017
Revised 

G-2.02 Public Utilities
Open Section Roadway

  5/30/2017
Revised 

G-2.11  Pipe Trench 
DIP & RCP 

  5/30/2017
Approved 

G-2.12  Pipe Trench 
Plastic & Copper

  5/30/2017
Approved 

G-2.13  Pipe Trench
Cradle & Encasement

  5/30/2017
Approved 

G-2.14
Water and Sewer
PVC & DIP Pipe

Permissible Depth Table

  5/30/2017
Approved 

G-3.01
Pipe Trench 

Erosion Check and 
Concrete Slope Anchor

  5/30/2017
Approved 

G-4.01 Utility Trench
Roadway Repaving

  5/30/2017
Approved 

G-4.02
Utility Trench

Roadway Repaving
Steel Plates

  5/30/2017
Revised 

G-5.11 PRECAST MANHOLE
Notes

  5/30/2017
Revised 

G-5.12
PRECAST MANHOLE
Standard and Shallow

4'-0" for 24" Pipe and smaller

  5/30/2017
Revised 
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G-5.13
PRECAST MANHOLE
Standard and Shallow

5'-0" for 27" to 36" Pipe

  5/30/2017                   
Revised 

G-5.14
PRECAST MANHOLE 

Doghouse Over Existing Sewer
24" Pipe and smaller 

  5/30/2017                   
Revised 

G-5.15 PRECAST MANHOLE
Over Existing Plastic Sewer 

  5/30/2017                   
Revised 

G-5.16 PRECAST MANHOLE
Intermediate Landing

  5/30/2017                   
Approved 

G-5.21  Manhole & Inlet
Steps

  5/30/2017                   
Revised 

G-5.22 Temporary 
Protective Bench Cover

  5/30/2017                   
Approved 

G-5.31 Manhole Channel Configuration 
Types A, B, C & D

  5/30/2017                   
Approved 

G-5.32 Manhole Channel Configuration 
Types E & G

  5/30/2017                   
Approved 

G-5.41 Manhole
Special Backfill 

  5/30/2017                   
Approved 

G-5.50 Manhole
Precast Adjustable Grade Rings

  5/30/2017                   
Approved 

G-5.51
Manhole

Heavy Traffic 
Frame and Cover

  5/30/2017                   
Approved 

G-5.52
Manhole

Watertight 
Frame & Cover

  5/30/2017                   
Approved 

G-5.53 Manhole
Cover Lettering

  5/30/2017                   
Approved 

G-6.01 Stabilized 
Construction Entrance

  5/30/2017                   
Approved 
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G-7.01 Concrete Stairs   5/30/2017                   
Approved 

G-7.02 Concrete Stairs
Pipe Railing

  5/30/2017                   
Approved 

G-7.03 Concrete Stairs
Ornamental Railing

  5/30/2017                   
Approved 

G-7.11 Year Built Numbers   5/30/2017                   
Approved 

G-7.21 CHAIN LINK FENCE   5/30/2017                   
Approved 

G-7.22
CHAIN LINK FENCE

Brace & Rod Attachments
Round Post

  5/30/2017                   
Approved 

G-7.23 CHAIN LINK FENCE
Gate 

  5/30/2017                   
Approved 

G-7.24
CHAIN LINK FENCE

Brace & Rod Attachments
Square Posts

  5/30/2017                   
Approved 

G-7.25 CHAIN LINK FENCE 
Grade Changes 

  5/30/2017                   
Approved 

G-7.26
CHAIN LINK FENCE 

Drive Anchor &
Post at Bridge

  5/30/2017                   
Approved 

G-7.27
CHAIN LINK FENCE 

Double Drive Anchor &
Ditch Treatment

  5/30/2017                   
Approved 

G-7.31
Jack and Bore Casing

with 
Casing Spacers

  5/30/2017                   
Approved 

G-7.41 Open Space Bollard   5/30/2017                   
Approved 

G-7.42 Metal Bollard   5/30/2017                   
Approved 
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G-8.01
Valve Box
Adjustable

Round Head

  5/30/2017                   
Approved 

G-8.11
DIP Mechanical Fitting  

Connection to Thrust Block
(Alternate to restraint glands)

  5/30/2017                   
Approved 

G-8.12
DIP Push-on Fitting  

Connection to Thrust Block
(Alternate to restraint glands)

  5/30/2017                   
Approved 

G-8.13
DIP Weld-on Thrust Ring  

Concrete Thrust Block
(Alternate to restraint glands)

  5/30/2017                   
Approved 

G-8.21 Continuity Test Station   5/30/2017                   
Revised 

G-8.31 DIP / PVC to HDPE   
Transition Connection

  5/30/2017                   
Approved 

G-8.41 Strapping Mechanical Couplings
in Vaults & Facilities

  5/30/2017                   
Approved 

G-9.01
BRICK MANHOLE

4'-0" for 24" and Smaller Pipe
Private

G-9.02
BRICK MANHOLE

5'-0" for 27" to 36" Pipe
Private

G-9.03
BRICK MANHOLE 

42" to 72" Pipe
Private

G-9.04
BRICK MANHOLE

Offset Cover 24" Pipe and Smaller  
Private

G-9.05
 BRICK MANHOLE

Shallow
Private

GENERAL DETAILS 
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W-1.11 FIRE HYDRANT 
Settings

  5/30/2017                   
Approved 

W-1.12 FIRE HYDRANT 
Grading

  5/30/2017                   
Approved 

W-1.13 FIRE HYDRANT 
Minimum Easement Requirements

  5/30/2017                   
Approved 

W-1.14 FIRE HYDRANT 
Nozzle

  5/30/2017                   
Approved 

W-1.15 FIRE HYDRANT 
Continuity Test Station

  5/30/2017                   
Approved 

W-2.11 FIRE HYDRANT 
Restraining Hydrant to Main

  5/30/2017                   
Approved 

W-2.12
FIRE HYDRANT 

Restraining Hydrant to Main
Alternate

  5/30/2017                   
Approved 

W-2.13 WATER MAIN
Restraining Valve to Main

  5/30/2017                   
Approved 

W-2.21
WATER MAIN

Buttress
Cap & Horizontal Bend

  5/30/2017                   
Approved 

W-2.22
WATER MAIN

Buttress & Anchorage 
Vertical Bend

  5/30/2017                   
Approved 

W-2.23
WATER MAIN

Buttress
Tee & 1/4 Bend

  5/30/2017                   
Approved 

W-3.11
WATER METER
Vault Location 

Outside

  5/30/2017                   
Approved 

W-3.12 WATER METER
Frame and Cover

  5/30/2017                   
Approved 
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W-3.13 WATER METER
15" Frame and Cover

  5/30/2017                   
Approved 

W-3.21
WATER SERVICE CONNECTION

5/8", 3/4", 1", 11/2" & 2" 
Inside Meter Settings

  5/30/2017                   
Approved 

W-3.22
WATER SERVICE CONNECTION

5/8", 3/4", 1", 11/2" & 2" 
Existing A.C.P. Main

  5/30/2017                   
Approved 

W-3.23
WATER SERVICE CONNECTION

5/8", 3/4" & 1" Dual Building 
Inside Meter Settings

  5/30/2017                   
Approved 

W-3.24
WATER SERVICE CONNECTION 

3", 4", 6", 8",10" & 12" 
Inside Meter Settings

  5/30/2017                   
Approved 

W-3.25
WATER METER

3/4" & 1" 
Inside Settings

  5/30/2017                   
Approved 

W-3.26
WATER METER

11/2" & 2" 
Setting with Partial Sprinkler

  5/30/2017                   
Approved 

W-3.27
WATER METER

3/4" 
Outside Meter Setting

  5/30/2017                   
Revised 

W-3.28
WATER METER

1" 
Outside Meter Setting

  5/30/2017                   
Revised 

W-3.29
WATER METER

5/8" 
Outside Meter Setting

  5/30/2017                   
Revised 

W-3.30
WATER METER

Water Service Saddle
3/4"  thru 2"

  5/30/2017                   
Approved 

W-3.31
WATER METER

Twin 5/8" 
Outside Meter Settings

  5/30/2017                   
Revised 

W-3.32
WATER METER

Twin 1" 
Outside Meter Settings

  5/30/2017                   
Revised 

W-3.33
WATER METER

Twin 3/4" 
Outside Meter Settings

  5/30/2017                   
Revised 

WATER DETAILS
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W-3.34
WATER METER

11/2" & 2"
Outside Meter Settings

  5/30/2017                   
Approved 

W-3.35 WATER METER
3" Meter Vault

  5/30/2017                   
Approved 

W-3.36 WATER METER
4" Meter Vault

  5/30/2017                   
Approved 

W-3.37
WATER METER 

6", 8" & 10"  
Outside Combined Fire/Domestic

  5/30/2017                   
Approved 

W-3.41
WATER METER 

3", 4" & 6" Connection
Commercial Inside Meter Settings

  5/30/2017                   
Revised 

W-3.44
WATER METER 

3", 4", 6", 8" & 10"  
Inside Combined Fire/Domestic

  5/30/2017                   
Approved 

W-3.64 WATER MAIN
Large Concrete Vaults Sections

  5/30/2017                   
Approved 

W-3.65 WATER MAIN 
Valve Key Extension

  5/30/2017                   
Approved 

W-4.11 WATER MAIN
Air Release Valve Manhole

  5/30/2017                   
Approved 

W-4.12 WATER MAIN
Drain

  5/30/2017                   
Approved 

W-4.13 WATER MAIN
6" - 12" Blow-off

  5/30/2017                   
Approved 

W-5.01 PVC WATER MAIN
Valve Anchorage

  5/30/2017                   
Approved 

W-9.01
Backflow Prevention

Between Meter and Building
Private

  5/30/2017                   
Approved 

WATER DETAILS 
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P-1.01 RECLAIMED WATER
Service Connections

  5/30/2017                   
Approved 

P-1.02 RECLAIMED WATER
2" Blow-off Assembly

  5/30/2017                   
Approved 

P-1.03 RECLAIMED WATER
Hose Bib and Box

  5/30/2017                   
Approved 

P-2.01 RECLAIMED WATER
3/4" Water Service

  5/30/2017                   
Approved 

P-2.02 RECLAIMED WATER
1" Water Service

  5/30/2017                   
Approved 

P-2.03 
RECLAIMED WATER
Heavy Duty Polymer 

Meter Box

  5/30/2017                   
Approved 

P-2.04 RECLAIMED WATER
Valve Box

  5/30/2017                   
Approved 

RECLAIMED WATER DETAILS

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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Detail # Detail Title Revised or Approved 
5/30/2017 or 2/7/2022

Howard County Design Manual, Volume IV
Construction Details
TABLE of CONTENTS

S-1.31 MANHOLE
Terminal Manhole

  5/30/2017                   
Approved 

S-1.32
MANHOLE

Drop Connection 
Types "A" and "B"

  5/30/2017                   
Revised 

S-1.33 INSIDE DROP                                                                
Existing Manhole

  5/30/2017                   
Approved 

S-2.11 SEWER HOUSE CONNECTION  
SHC

  5/30/2017                   
Approved 

S-2.12
SEWER HOUSE CONNECTION  

Drop  
Types "A" and "B"

  5/30/2017                   
Approved 

S-2.13
SEWER HOUSE CONNECTION  

Double Drop  Alternate
Type "C"

  5/30/2017                   
Approved 

S-2.14 SEWER HOUSE CONNECTION  
Twin 

S-2.21
SEWER HOUSE CONNECTION  

4" SHC 
Saddle to Main

  5/30/2017                   
Approved 

S-2.22 SEWER HOUSE CONNECTION  
Cleanout

  5/30/2017                   
Approved 

S-2.23 CLEANOUT COVER ASSEMBLY                        
For All Paved Areas

  5/30/2017                   
Approved 

S-3.11 Stream Crossing
3'-6" Clearance

  5/30/2017                   
Approved 

S-3.12 Stream Crossing 
2'-0"  Clearance

  5/30/2017                   
Approved 

S-3.13 Clearance Requirements
Water to Sewer

  5/30/2017                   
Approved 

S-3.21 Main Line 
Cleanout Lamphole

  5/30/2017                   
Approved 

SEWER DETAILS

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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Detail # Detail Title Revised or Approved 
5/30/2017 or 2/7/2022

Howard County Design Manual, Volume IV
Construction Details
TABLE of CONTENTS

S-4.03
PRESSURE SEWER

House Connection
Service Valve Assembly

  5/30/2017                   
Approved 

S-4.04 PRESSURE SEWER
Blocking 

  5/30/2017                   
Approved 

S-4.05
PRESSURE SEWER

House Connection 
Cap & Plug Blocking 

  5/30/2017                   
Approved 

S-4.06
PRESSURE SEWER

Anchoring 
( Upper Vertical Bends )

  5/30/2017                   
Approved 

S-4.07
PRESSURE SEWER

Sewage/Air Vacuum & 
Release Valve

  5/30/2017                   
Approved 

S-4.08
PRESSURE SEWER

SHC to Existing Mainline 
Wet Tap

  5/30/2017                   
Approved 

S-4.11 PRESSURE SEWER
In-Line Valve Installation

  5/30/2017                   
Revised 

S-4.12
PRESSURE SEWER

Blocking Collar
HDPE Pipe

  5/30/2017                   
Approved 

S-4.14 PRESSURE SEWER
Gravity Transition Manhole

  5/30/2017                   
Approved 

S-4.15
PRESSURE SEWER

Gravity Transition Manhole
Sections

  5/30/2017                   
Revised 

S-4.16 PRESSURE SEWER
Connection to Main

  5/30/2017                   
Approved 

S-4.17
PRESSURE SEWER

Abandonment  
Sewer House Connection

  5/30/2017                   
Approved 

S-4.18
PRESSURE SEWER

Tracer Wire, Conducting Rod &
Vault

  5/30/2017                   
Approved 

SEWER DETAILS
(continued)

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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5/30/2017 or 2/7/2022

Howard County Design Manual, Volume IV
Construction Details
TABLE of CONTENTS

E-1.01 Electric Service
 Grinder Pump

  5/30/2017                   
Revised 

E-1.02 Grinder Pump   Control and Alarm Panel wiring   5/30/2017                   
Revised 

E-1.03 Grinder Pump Entrance Wiring Diagram   5/30/2017                   
Revised 

E-2.01 Grinder Pump Tank  Anti-Floatation Collar   5/30/2017                   
Revised 

E-2.02 Grinder Pump Backfill   5/30/2017                   
Revised 

E-2.03 Grinder Pump   5/30/2017                   
Revised 

E-2.04 Grinder Pump Layout   5/30/2017                   
Revised 

E-2.05
Grinder Pump Terminal Flushing 

Connection   5/30/2017                   
Revised 

E-2.06
Grinder Pump Duplex   5/30/2017                   

Revised 

E-3.01 Deep Manhole 
Pipe Connection

  5/30/2017                   
Approved 

E-3.02 Abandonment
Pipe at Manhole

  5/30/2017                   
Approved 

E-4.01 Septic Drain Field Lateral Cleanout   5/30/2017                   
Approved 

SHARED SEPTIC DETAILS

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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5/30/2017 or 2/7/2022

Howard County Design Manual, Volume IV
Construction Details
TABLE of CONTENTS

D-3.01
Storm Drain

RCP & HDPE Pipe
Permissible Depth Table

  5/30/2017                   
Approved 

D-3.02
Pipe

Computed Loads 
on Conduits

  5/30/2017                   
Approved 

D-3.91 Sidewalk 
Frame & Cover

  5/30/2017                   
Approved 

D-4.01 Storm Drain
Inlet General Requirement

  5/30/2017                   
Approved 

D-4.02
Type A-5 Inlet

Precast
≤ 10' Depth

  5/30/2017                   
Revised 

D-4.02 Type A-5 Inlet 
Cast-in-place

D-4.03
Type A-10 Inlet

Precast
≤ 10' Depth

  5/30/2017                   
Revised 

D-4.04 Type A-10 Inlet 
Cast-in-place

D-4.05 Type A-5 & A-10 
Inlet Slab & Throat

D-4.10 Type 'D' Inlet
Precast 

  5/30/2017                   
Revised 

D-4.11 Type 'D' Inlet
Cast-in-place

D-4.11 Type 'D' Inlet with Beehive Grate   5/30/2017                   
Revised 

D-4.12 Type 'K' Inlet 
Grate

D-4.12 Yard Inlet   5/30/2017                   
Approved 

D-4.13 Type K Inlet Open End Grate

STORM DRAIN DETAILS

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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Detail # Detail Title Revised or Approved 
5/30/2017 or 2/7/2022

Howard County Design Manual, Volume IV
Construction Details
TABLE of CONTENTS

D-4.14 Yard Inlet

D-4.15 Type 'C' Inlet
Trench Drain

D-4.21 Type 'E' Inlet   5/30/2017                   
Revised 

D-4.22  Type E Combination Inlet   5/30/2017                   
Revised 

D-4.23 Type 'E' Inlet 
Frame & Grate

  5/30/2017                   
Revised 

D-4.24 Type 'S' Inlet   5/30/2017                   
Revised 

D-4.25 Double Type 'S' Inlet   5/30/2017                   
Revised 

D-4.26 Type S Combination Inlet   5/30/2017                   
Revised 

D-4.27 Type 'S' Inlet Vane Grate   5/30/2017                   
Revised 

D-4.31 Double WR Inlet
Precast 

  5/30/2017                   
Revised 

D-4.32 Single WR Inlet
Precast 

  5/30/2017                   
Revised 

D-4.33 WR Inlet 
Frame, Grate & Anchorage

  5/30/2017                   
Revised 

D-4.34 WR Inlet 
Frame, Grate & Support

  5/30/2017                   
Revised 

D-4.35 Inlet  "Flow Through"   5/30/2017                   
Approved 

STORM DRAIN DETAILS 
(continued)

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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Detail # Detail Title Revised or Approved 
5/30/2017 or 2/7/2022

Howard County Design Manual, Volume IV
Construction Details
TABLE of CONTENTS

D-4.36 Open End Grate 
Precast

  5/30/2017                   
Revised 

D-4.41 NR Inlet
Precast

  5/30/2017                   
Revised 

D-4.42 NR Inlet 
Frame, Grate & Anchorage

  5/30/2017                   
Revised 

D-4.43 NR Inlet 
Frame, Grate & Support

  5/30/2017                   
Revised 

D-4.81 Inlet 
Depression

  5/30/2017                   
Approved 

D-4.82
Inlet 

Setback
Depression

D-5.11 Type 'A' Headwall
Circular Pipe

  5/30/2017                   
Approved 

D-5.21 Type 'C' Endwall
Circular Pipe

  5/30/2017                   
Approved 

D-5.31a
MD-356.01

STANDARD TYPE E ENDWALL 
METAL OR CONCRETE ROUND PIPE

D-5.32a
MD-357.01

STANDARD TYPE E ENDWALL 
METAL PIPE ARCH

D-5.41 Type 'O' Headwall
Circular Pipe Outfall

  5/30/2017                   
Approved 

D-5.42 Type 'O' Headwall
Circular Pipe

  5/30/2017                   
Approved 

D-5.43 Type 'O' Headwall
Elliptical Pipe

  5/30/2017                   
Approved 

D-5.44 Type 'O' Headwall
Elliptical Pipes

  5/30/2017                   
Approved 

STORM DRAIN DETAILS 
(continued)

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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Detail # Detail Title Revised or Approved 
5/30/2017 or 2/7/2022

Howard County Design Manual, Volume IV
Construction Details
TABLE of CONTENTS

D-5.51 Concrete End Section
Circular Concrete Pipe

  5/30/2017                   
Approved 

D-5.52 HDPE to RCP
Transition Connection

  5/30/2017                   
Approved 

D-5.53 Sediment Control Fence Reconfiguration           
after stabilization

  5/30/2017                   
Approved 

D-6.01 Low Rise 
SWM Control Structure

  5/30/2017                   
Approved 

D-9.01
Roof Drain

Drywell 
Private

  5/30/2017                   
Revised 

D-9.02 Rain Garden 
Private For Reference

  5/30/2017                   
Revised 

D-9.03 Micro-Bioretention Facility Private for Reference   5/30/2017                   
Approved 

D-9.53
Concrete Pipe

Field Connection
Private

  5/30/2017                   
Revised 

D-9.54
HDPE Pipe 

Connection To RCCP
Private 

  5/30/2017                   
Revised 

STORM DRAIN DETAILS 
(continued)

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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Detail # Detail Title Revised or Approved 
5/30/2017 or 2/7/2022

Howard County Design Manual, Volume IV
Construction Details
TABLE of CONTENTS

R-1.01
TYPICAL  SECTION - Residential Streets

Access Place, Access Street, Minor Collector
Open Section (Outside Planned Service Area Only)   

R-1.01 TYPICAL  SECTIONS
Boulevard

  2/7/2022                   
Approved

R-1.02
TYPICAL  SECTIONS - Residential Streets

Access Place, Access Street, Minor Collector
(Closed Section)

R-1.02 TYPICAL  SECTIONS
Town Center Connector

  2/7/2022                   
Approved

R-1.03 TYPICAL  SECTIONS - Non-Residential Streets
Local Roads, Minor Collector, Major Collector

R-1.03 TYPICAL  SECTIONS
Town Center Street

  2/7/2022                   
Approved

R-1.04 TYPICAL  SECTIONS
Minor Arterial Streets

R-1.04 TYPICAL  SECTIONS
Parkway

  2/7/2022                   
Approved

R-1.05 TYPICAL  SECTIONS
Undivided Intermediate Arterial Streets

R-1.05 TYPICAL  SECTIONS
Neighborhood Connector

  2/7/2022                   
Approved

R-1.06 TYPICAL  SECTIONS
Divided Intermediate Arterial Streets

R-1.06 TYPICAL  SECTIONS
Neighborhood Street 1

  2/7/2022                   
Approved

R-1.07 TYPICAL  SECTIONS
Neighborhood Street 2

  2/7/2022                   
Approved

R-1.08 TYPICAL  SECTIONS
Neighborhood Yield Street

  2/7/2022                   
Approved

R-1.09 TYPICAL  SECTIONS
Alley

  2/7/2022                   
Approved

R-1.10 TYPICAL  SECTIONS
Industrial Street

  2/7/2022                   
Approved

R-1.11 TYPICAL  SECTIONS
Country Road

  2/7/2022                   
Approved

ROADWAY DETAILS

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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5/30/2017 or 2/7/2022

Howard County Design Manual, Volume IV
Construction Details
TABLE of CONTENTS

R-1.12 TYPICAL  SECTIONS
Rural Development Street

  2/7/2022                   
Approved

R-1.13 TYPICAL  SECTIONS
Raised Shoulder

  2/7/2022                   
Revised

R-1.14 Existing Roadway 
Widening Strip

  2/7/2022                   
Revised

R-1.15 Underdrain   2/7/2022                   
Revised

R-1.16 TYPICAL  SECTIONS
Truck Apron Detail

  2/7/2022                   
Approved

R-2.01 PAVING SECTIONS 
P-1 to P-4

  2/7/2022                   
Revised

R-2.02 PAVING SECTIONS 
P-5 to P-8

  2/7/2022                   
Revised

R-3.01 CURB AND GUTTER
7" & Modified

  5/30/2017                   
Approved 

R-3.02
CURB AND GUTTER

 7" Transition to Modified &
Nose Down

  5/30/2017                   
Approved 

R-3.03
CURBS

Hot Mix Asphalt & 
Concrete Barrier

  5/30/2017                   
Approved 

ROADWAY DETAILS
(continued)

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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Detail # Detail Title Revised or Approved 
5/30/2017 or 2/7/2022

Howard County Design Manual, Volume IV
Construction Details
TABLE of CONTENTS

R-3.04 Monolithic Concrete 
Median

  5/30/2017                   
Approved 

R-3.05 CONCRETE SIDEWALK   2/7/2022                   
Revised

R-3.06
CURB AND GUTTER
Modified Combination 

Transition for Inlets 

  5/30/2017                   
Revised 

R-3.07 Curb
Flush

  5/30/2017                   
Approved 

R-4.01 SIDEWALK RAMP 
Type A 

  2/7/2022                   
Revised

R-4.02
SIDEWALK RAMP 

Type B
Single Ramp

  2/7/2022                   
Revised

R-4.03
SIDEWALK RAMP 

Type B
Dual Ramp

  2/7/2022                   
Revised

R-4.04 SIDEWALK RAMP 
Type C

  2/7/2022                   
Revised

R-4.05
SIDEWALK RAMP 
Layout & Grading

Perpendicular to Curb

  2/7/2022                   
Revised

R-4.06
SIDEWALK RAMP 
Layout & Grading

Parallel to Curb & Thru Median

  2/7/2022                   
Revised

R-4.07
SIDEWALK RAMP 
Detectable Warning 
Truncated Domes

  5/30/2017                   
Approved 

R-4.08 PEDESTRIAN
REFUGE RAMP

  2/7/2022                   
Approved

R-4.09 RAISED
CROSSWALK

  2/7/2022                   
Approved

R-4.10 INTERSECTIONS
Curb Extensions

  2/7/2022                   
Approved

R-4.11 SIDEWALK
Passing Area

  2/7/2022                   
Revised

R-4.12 INTERSECTION
TABLE

  2/7/2022                   
Approved

R-4.13 MIDBLOCK STREET
NARROWING - CHOKER

  2/7/2022                   
Approved

ROADWAY DETAILS
(continued)

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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Howard County Design Manual, Volume IV
Construction Details
TABLE of CONTENTS

R-5.01 CUL-DE-SAC
without Island

  2/7/2022                   
Revised

R-5.02 CUL-DE-SAC
with Island

  2/7/2022                   
Revised

R-5.03
CUL-DE-SAC

Offset
without Island

  2/7/2022                   
Revised

R-5.04
CUL-DE-SAC

Offset
with Island

  2/7/2022                   
Revised

R-5.05
TEE TURN-AROUND

Permanent
( < 200 ADT )

  2/7/2022                   
Revised

R-5.06 TEE TURN-AROUND
Temporary 

  2/7/2022                   
Revised

R-5.07
Y TURN-AROUND

Permanent
(<200 ADT)

  5/30/2017                   
Approved 

R-5.08 Roadway Profile 
Temporary Limit of Paving

  5/30/2017                   
Approved 

R-5.09 DEAD END BARRICADE
Type A

  5/30/2017                   
Approved 

R-5.10 DEAD END BARRICADE
Type B

  5/30/2017                   
Approved 

R-5.11 DEAD END BARRICADE
Type C

  5/30/2017                   
Approved 

R-6.01
RESIDENTIAL DRIVEWAY ENTRANCE

7" Combination Curb and Gutter
Sidewalk Setback from Curb

  2/7/2022                   
Revised

R-6.02
RESIDENTIAL DRIVEWAY ENTRANCE

7" Combination Curb and Gutter
Sidewalk Abutting Curb

  2/7/2022                   
Revised

R-6.03
RESIDENTIAL DRIVEWAY ENTRANCE
Modified Combination Curb and Gutter

Sidewalk Setback from Curb

  2/7/2022                   
Revised

R-6.04
RESIDENTIAL DRIVEWAY ENTRANCE

Hot Mix Asphalt Curb
Sidewalk Setback from Curb

  2/7/2022                   
Revised

R-6.05
RESIDENTIAL DRIVEWAY ENTRANCE

Closed Section Roadway 
without Sidewalk

  5/30/2017                   
Revised 

R-6.06 RESIDENTIAL DRIVEWAY ENTRANCE
Open Section Roadway

  5/30/2017                   
Approved 

ROADWAY DETAILS 
(continued)

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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Howard County Design Manual, Volume IV
Construction Details
TABLE of CONTENTS

R-6.07 COMMERCIAL-INDUSTRIAL-APARTMENT 
Entrance Concrete Apron

  2/7/2022                   
Revised

R-6.08
COMMERCIAL-INDUSTRIAL-APARTMENT 

High Traffic Volume
(  > 200 V.P.H. )

  5/30/2017                   
Approved 

R-6.09
COMMERCIAL-INDUSTRIAL-APARTMENT 

Entrance on Closed Section Roadway
( < 200 V.P.H. )

  2/7/2022                   
Revised

R-6.10
COMMERCIAL-INDUSTRIAL-APARTMENT 

Entrance on Open Section Roadway
( < 200 V.P.H. )

  2/7/2022                   
Revised

R-6.11
RESIDENTIAL DRIVEWAY ENTRANCE

24' Wide Neighborhood Street
Driveway with Flared Apron

  2/7/2022                   
Approved

R-8.02 Spring Control   5/30/2017                   
Approved 

R-8.03 SOLID WASTE
Service Pad

  5/30/2017                   
Approved 

R-8.04 SOLID WASTE
Single Container Enclosure

  5/30/2017                   
Approved 

R-8.05
SOLID WASTE

Double Container Enclosure
2 Gate System

  5/30/2017                   
Approved 

R-8.06
SOLID WASTE

Double Container Enclosure
4 Gate System

  5/30/2017                   
Approved 

R-8.07
SOLID WASTE 
Recycling Toter 

Storage Area Layouts

  5/30/2017                   
Approved 

R-9.01
CURB AND GUTTER

6" Combination Curb and Gutter
Private

  5/30/2017                   
Approved 

R-9.02
TEE TURN-AROUND

Offset
Private

  5/30/2017                   
Approved 

R-9.03
Monolithic Curb and

Sidewalk
Private Parking Area

  5/30/2017                   
Approved 

ROADWAY DETAILS 
(continued)

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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Construction Details
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R-9.04
Driveway 

Emergency Pull-off
Private

  5/30/2017                   
Approved 

R-9.05 Noise Wall
Private

  5/30/2017                   
Approved 

R-9.06 Noise Wall Notes
Private

  5/30/2017                   
Approved 

ROADWAY DETAILS 
(continued)

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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Construction Details
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T-1.01 Conduit Layout for 
Future Signalization

  5/30/2017                   
Approved 

T-1.03a MD-810.02
LOOP DETECTOR LEED IN INSTALLATION   See SHA

T-1.03b MD-810.03
LOOP DETECTOR LEED IN INSTALLATION   See SHA

T-1.07a
MD 810.01

SPLICE KIT FOR LOOP DETECTOR WIRE AND 
LOOP DETECTOR LEED IN

  See SHA

T-1.21a MD SHA Category 1 - Preliminary   See SHA

T-2.01 Loop Detector Installation   5/30/2017                   
Approved 

T-3.01 Precast Concrete Hand box   5/30/2017                   
Approved 

T-3.02 Typical Hand box 
Frame And Cover

  5/30/2017                   
Approved 

T-4.01 Ground Mount
Controller Cabinet

  5/30/2017                   
Approved 

T-5.01 Traffic Signal Pole 
Foundation Detail

  5/30/2017                   
Approved 

T-6.01
Flat Top Profile 

Speed Table
(Speed Hump)

  5/30/2017                   
Approved 

T-7.01 Typical Intersection
Pavement Marking Layout

  5/30/2017                   
Approved 

T-7.02 Typical Roundabout
Signing And Marking Layout

  5/30/2017                   
Approved 

T-7.03 Signing and Marking 
Details

  5/30/2017                   
Approved 

TRAFFIC DETAILS

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County

22 of 27



Detail # Detail Title Revised or Approved 
5/30/2017 or 2/7/2022
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Construction Details
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L-1.01 Landscaping General Notes   5/30/2017                   
Approved 

L-1.02
Traffic Circe

Generic Landscape Design 
Information

  5/30/2017                   
Approved 

L-1.03
Traffic Circe

Generic Landscape Design
Layout

  5/30/2017                   
Approved 

L-9.01
Tree Protection

Tree Well and Ground Lowering
Private

  5/30/2017                   
Approved 

L-9.02
Temporary Tree Protection 

Fencing
Private

  5/30/2017                   
Approved 

L-6.01a
MD-710.03-10

PLANTING VINES ADJACENT TO WALLS, FLAT 
AREAS AND SLOPES FLATTER THAN 4:1

  See SHA

L-6.02a
MD-710.03-11

PLANT BED MULCHING AND PLANT LAYOUT 
ON FLAT AREAS AND SLOPES FLATTER THAN 

4:1

  See SHA

L-6.03a
MD-710.03-12

PLANT BED MULCHING AND PLANT LAYOUT 
ON SLOPES 4:1 AND STEEPER

  See SHA

L-6.04a
MD-710.03-14

PLANTING TREES ON SLOPES FROM 3:1 TO 
2:1

  See SHA

L-7.01a MD-710.03-13
PRUNING PATTERNS   See SHA

L-7.02a
MD-710.03-15

ROOT COLLAR HEIGHTS FOR VARYING SOIL 
CONDITIONS

  See SHA

LANDSCAPE DETAILS

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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C-1.01
PIPE TRENCH

Anode and Reference Electrode 
Placement

  5/30/2017                   
Approved 

C-1.02 TEST STATION
Flush to Grade Test Box and Pad

  5/30/2017                   
Approved 

C-1.03 Splice
Prepackaged Anode to Header Cable

  5/30/2017                   
Approved 

C-1.04 Splice
Ribbon Anode to Header Cable

  5/30/2017                   
Approved 

C-2.01 TEST STATION
Monitoring

  5/30/2017                   
Approved 

C-2.02 TEST STATION
Prepackaged Anodes

  5/30/2017                   
Approved 

C-2.03 TEST STATION
 Insulating Joint 

  5/30/2017                   
Approved 

C-2.04
TEST STATION
Insulating Joint 

DIP Connection to Main

  5/30/2017                   
Approved 

C-2.05 TEST STATION
Insulating Joint and Anodes

  5/30/2017                   
Approved 

C-2.06 TEST STATION
Casing

  5/30/2017                   
Approved 

C-2.07 TEST STATION
Casing and Anodes

  5/30/2017                   
Approved 

C-2.08 TEST STATION
Casing with Corrosion Rate Probes

  5/30/2017                   
Approved 

C-2.09
TEST STATION

Type-A Anode (Both ends of 
Each Section of Anode Ribbon)

  5/30/2017                   
Approved 

C-2.10
TEST STATION
Type-B Anode 

(Intermediate Anode Ribbons)

  5/30/2017                   
Approved 

CORROSION CONTROL DETAILS

 5/30/2017 

Italics notes SHA Detail approved for use in Howard County
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C-2.11 TEST STATION
IR Drop

  5/30/2017                   
Approved 

C-2.12 TEST STATION
IR Drop and Anodes 

  5/30/2017                   
Approved 

C-2.13 TEST STATION
AC Ground Mat

  5/30/2017                   
Approved 

C-2.14 TEST STATION
AC Ground Mat Installation

  5/30/2017                   
Approved 

C-3.01 BONDING
Joints 

  5/30/2017                   
Approved 

C-3.02 BONDING
Fire Hydrant Piping

  5/30/2017                   
Approved 

C-3.03 BONDING
PCCP Joint 

  5/30/2017                   
Approved 

C-3.04 BONDING
Horizontal Thermite Weld

  5/30/2017                   
Approved 

C-3.05 BONDING
Vertical Thermite Weld

  5/30/2017                   
Approved 

C-4.01 INSULATOR
Flange

  5/30/2017                   
Approved 

C-4.02 INSULATOR
Coating Insulated Flange 

  5/30/2017                   
Approved 

C-4.03 INSULATOR
Coupling

  5/30/2017                   
Approved 

C-4.04 INSULATOR
Coating Insulating Coupling 

  5/30/2017                   
Approved 

C-4.05 INSULATOR
Corporation Stop

  5/30/2017                   
Approved 
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C-4.06 INSULATOR
Separator Mesh

  5/30/2017                   
Approved 

C-4.07 INSULATOR
Casing Spacers and End Seal

  5/30/2017                   
Approved 

C-5.01 PVC MAIN 4-inch, 6-inch or 8-inch
 Ductile Iron Valve

  5/30/2017                   
Approved 

C-5.02 PVC MAIN 10-inch or 12-inch
 Ductile Iron Valve

  5/30/2017                   
Approved 

C-5.03 PVC MAIN
 Tapping Sleeve and Spacer 

  5/30/2017                   
Approved 

C-5.04 PVC MAIN
 Ductile Iron Elbow

  5/30/2017                   
Approved 

C-5.05 PVC MAIN
 Ductile Iron Tee

  5/30/2017                   
Approved 

C-5.06 PVC MAIN
 Ductile Iron Cross

  5/30/2017                   
Approved 

C-5.07 PVC MAIN
 Ductile Iron Cap

  5/30/2017                   
Approved 

C-5.08 PVC MAIN
 Ductile Iron Coupling

  5/30/2017                   
Approved 

C-5.09 PVC MAIN
Fire Hydrant wit PVC Lateral

  5/30/2017                   
Approved 

C-5.10 PVC MAIN Restraining Harness   5/30/2017                   
Approved 

C-5.11 PVC MAIN Service Saddle   5/30/2017                   
Approved 
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C-5.12 PVC MAIN In Line Thrust Block   5/30/2017                   
Approved 

C-5.13 PVC MAIN Connector Plate   5/30/2017                   
Approved 

C-5.14 PVC MAIN Single Anode Placement   5/30/2017                   
Approved 

C-5.15 PVC MAIN Multiple Anode Placement   5/30/2017                   
Approved 
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