Guide for Preparing the Items of Work and Payment Document
Background
Engineering practices have numerous components that can be paid for in various ways through our conservation programs.  For instance, an animal waste management system may have a waste storage pond, a sediment basin, and a diversion.  A common way of designing the system is to obtain an earthwork balance where the amount of earth excavated for the waste storage pond is approximately equal to the amount of earth fill needed for the construction of the waste storage pond embankment, the sediment basin, and the diversion.  The designer faces a decision in determining what portion of the earth work should be paid for as Excavation, Class S Earthfill, and Class A Earthfill.  

The designer should try to determine how the practice will be constructed.  The designer should envision the construction sequence and procedure.  Once this is done, the designer can develop the appropriate measurement and payment items.

These instructions are meant to be a guide to categorize the various practice components and to give some consistency to how various components should be paid.  However, the designer may vary from these guidelines with proper justification.  Ultimately, the person exercising engineering Job Approval Authority is responsible for the final determination of what is considered a pay item and what can be considered subsidiary to another item within Natural Resources Conservation Service (NRCS) program limitations. 
The intent of this guidance is to provide templates for common conservation projects to be used by the designer, to modify for site specific requirements and attach to the construction specifications.  After completing the template and preconstruction conference, all parties involved should have a common understanding of the payment methods and requirements.   
Recommendations
A.  Payment vs. Subsidiary Items for Earthwork
The primary payment item is the earthfill.  In most cases, the excavation item should be considered borrow and, therefore, subsidiary to the earthfill.  A portion of the excavation should only be paid for when more excavation is required than can be used for the earthfill or the material is stockpiled or is unsuitable for use as borrow material.  In this case, the excavated material is “wasted” or stockpiled in another location that should be designated on the plans or determined by the producer in consultation with the engineer.
For the purpose of consistency, payment for the earthfill item would be the governing specification.  It requires placement to neat lines and grades and to a specific moisture and density (Class A) or by a specific method (Class S).  Typically, this requires greater control than excavation.  The excavation specification does not require a specific method of excavation and may not require the excavation to be completed to neat lines and grade.  (Examples of notable exceptions are for liners in a waste storage pond or the excavation for an auxiliary spillway.)
The key question in determining if excavation should be paid for is “Can the contractor directly use the excavated material as earthfill?”  If the answer is no, then the excavation should be paid for separately.  If the answer is yes, then the excavation should be considered as borrow material and be subsidiary to the earthfill.
B.  Class A or Class S Earthfill Specification for Embankments 
It is recommended that only the clay liner portion of the waste storage pond be built according to the Class A Earthfill specification.  The Class S Earthfill specification should be used for the embankment portion of the holding pond.  This will make the cost of the project less expensive than if the entire embankment is built according to the Class A specification.  The liner will still provide for the containment of all the runoff.  This would especially apply when offsite borrow for a clay liner is required.  This will allow for permeability tests to be conducted at the end of construction and eliminate the need for extensive moisture and density testing.  
It is recommended that all embankments (waste storage ponds, ponds, grade stabilization structures, or wetland structures) less than 25 feet high and located on a stable foundation be built according to the Class S Earthfill Specification.  Embankments greater than 25 feet in height should be considered on a case-by-case basis.
C.  Liner and Core Trench Excavations

The liner and core trench excavation should be paid for as both excavation and earthfill.  Often times, the excavation is unsuitable for direct use as earthfill without stockpiling and further processing of the material, such as allowing it to dry or adding and incorporating moisture and then placing it in another location in the embankment.  In these situations, the material cannot be directly used as earthfill and is either handled twice or new material must be brought to the site.  One exception to this is when the liner is built on fill material.  In this case, there is no excavation and, therefore, no excavation quantity should be paid.
D.  Borrow Quantities
It is recognized that excavated material will generally be less dense than compacted earthfill.  Therefore, when determining how much excavation is required to construct the earthfill components, a shrinkage factor must be used.  This factor is a ratio of the additional amount of excavated material that must be hauled to make an equivalent amount of earthfill.  For NRCS projects, a shrinkage factor of 130 percent will be used unless more site specific information is available.  
E.  Topsoil
Topsoiling, as identified in our national construction specification, “consists of furnishing and spreading topsoil to specified depths at locations shown on the drawings.”  There are two different methods for spreading topsoil that will be discussed below:

· Method 1:  Consists of spreading topsoil over a designated area without incorporating it into the fill.   No compactive effort is required. 

· Method 2:  Consists of placing topsoil concurrently with the earthfill and bonded with the compacted fill using compactive equipment. 

When spreading topsoil for borrow areas (on and offsite), auxiliary spillways or other excavated areas Method 1 should apply.  One payment item, topsoiling, will be included for the entire stripping, salvaging, stockpiling, and spreading of topsoil.  No extra payment will be made for offsite topsoil.  The volume will be computed by the square yard (sq. yd.) of area to be topsoiled.  The rate ($0.60 per sq. yd. or $3.60 per cubic yard (cu. yd.). for 6 inches of topsoil, contract year (CY) 2006 for topsoiling includes the handling of the material more than once. 

When placing topsoil as part of earthfill for embankments, Method 2 will apply.  Compensation will be made by measuring the area of the footprint of the earthfill (including the inside area of waste storage ponds and other required excavated areas) and determining the volume of stripping based upon six inches of depth.  This volume will be paid by the cu. yd. as excavation.  Topsoil placement in earthen embankments should be incorporated into the exposed surfaces of the fill during the construction operation and be included in the earthfill quantity.  No extra payment will be made for topsoil; rather, the payment for placement will be made as part of the earthfill embankment quantity.  The earthfill quantity will include the volume form the stripped surface to the neat lines of the constructed embankment.  This payment for excavation and earthfill will compensate the contractor for not being able to use the material directly. 

It should be recognized that it may not always be feasible to place topsoil concurrently when constructing an embankment, especially on small embankments where equipment limitations exist.  In those situations, the designer may allow placement according to Method 1.  However, the placement will still be considered earthfill and the payment will be part of the earthfill quantity.  In these instances, the construction operation should include efforts to bond the topsoil to the embankment through scarification, disking, and/or rolling.  

Several examples are listed below to help illustrate the various situations.  
EXAMPLE 1.  Waste storage pond with greater quantity of excavated material than necessary for fill.
Determine pay and subsidiary items for the following animal waste management facility consisting of the following:
	Component 
	Excavation

      CY
	Earthfill

CY
	Required Borrow Excavation CY

	Waste storage pond (to constructed neat lines)
	50,000
	20,000 Class S
(Includes 5 percent Settlement)
	20,000 x 1.30 = 26,000

	Stripping Volume
	2,500 (within construction area)
	1,000 Class S (Under Embankment)
	1,000 x 1.3 = 1,300

	Clay liner 
	4,500
	4,500 Class A
	4,500 x 1.30 = 5,850

	Clean water diversion 
	1,500
	1,500 Class S
	1,500 x 1.30  = 1,950

	Sediment basin 
	1,000
	12,000 Class S
(Includes 5 percent Settlement)
	12,000 x 1.30 = 15,600

	Total
	59,500
	39,000
	50,700


Excavation

The total amount of excavation to be paid is the difference between the total excavation quantity and the quantity required to build the in-place, compacted earthfill.  The excavation quantity is measured from the stripped surface.  59,500 CY – 50,700 CY = 8,800 CY of excavation that has to be “wasted.”  This includes the 2,500 CY of stripping excavation and 4,500 CY of excavation required for the clay liner.  
Pay Item
Excavation, Stripping 2,500 CY @ $1.20/CY
$3,000.00
Excavation, Clay Liner 4,500 CY @ $1.20/CY
$5,400.00

Excavation, Waste Material, 1,800 CY @ $1.20/CY
$2,160.00

Subsidiary to Earthfill

Borrow excavation for earthfill.

Top soil incorporated into the earthfill.

Earthfill

Pay Item:
Class A Earthfill, Clay Liner, 
4,500 CY @ $2.08/CY
 $9,360.00
Class S Earthfill, Embankment, 34,500 CY @ $1.40/CY
$48,300.00

 
39,000 CY Total Compacted Earthfill
Class S includes Embankment, 20,000 CY; Stripping, 1,000 CY; Clean Water Diversion 1,500 CY; and Sediment Basin, 12,000 CY.

EXAMPLE 2.  Waste storage pond with greater quantity of earthfill than available borrow.
Determine pay and subsidiary items for the following animal waste management facility consisting of the following:

	Component 
	Excavation

      CY
	Earthfill

CY
	Required Borrow Excavation CY

	Waste storage pond (to constructed neat lines)
	25,000
	20,000 Class S
(Includes 5 percent Settlement)
	20,000 x 1.30 = 26,000

	Stripping Volume
	2,500 (within construction area)
	1,000 Class S (Under Embankment)
	1,000 x 1.3 = 1,300

	Clay liner 
	4,500
	4,500 Class A
	4,500 x 1.30 = 5, 850

	Clean water diversion 
	1,500
	1,500 Class S
	1,500 x 1.30  = 1, 950

	Sediment basin 
	1,000
	12,000 Class S

(Includes 5 percent Settlement)
	12,000 x 1.30 = 15, 600

	Total
	34,500
	39,000
	50,700


The earthfill items will be the same as in Example 1.  

Earthfill

Pay Item:

Class A Earthfill, 4,500 CY @ $2.08/CY
$  9,360.00

Class S Earthfill, 34,500 CY @ $1.40/CY
$48,300.00


 39,000 CY Total Compacted Earthfill

Class S includes Embankment, 20,000 CY; Stripping, 1,000 CY; Clean Water Diversion 1,500 CY; and Sediment Basin, 12,000 CY.
Excavation

In this case, there is more earthfill than excavation available for borrow.  34,500 CY– 50,700 CY = -16,200 CY of borrow would need to be provided.  This borrow might need to be broken into two different components.  If there is not suitable material available for the clay liner within 2,000 feet of the site, then a pay item for obtaining borrow more than 2,000 feet away is available.  If this borrow source is available within 2,000 feet of the project, there would not be an additional pay item for providing borrow.  Assume clay material is not available within 2,000 feet.
Pay Item:

Excavation of Clay Liner 4,500 CY@ $1.20/CY

$5,400.00

Excavation of Stripping Volume 2,500 CY@ $1.20/CY
$3,000.00

Pay Item:
Offsite Borrow for Clay Liner 5,850 CY @ $5.00/CY
$29,250.00 
The remaining 10,350 CY of borrow would not be a pay item.  The reason is that there should be material closer to the site that might not be suitable for a clay liner but could still be used for Class S Earthfill.  
Topsoil
A payment item should be used to compensate for the work involved in salvaging and spreading topsoil on an offsite borrow area.  The borrow area should be top soiled to provide for reestablishment of vegetative cover.  The measured disturbed area is 1.1 acres.  Convert 1.1 acres to sq.yds. = 5,324 sq.yds.

Topsoil of Borrow Area 5,324 sq.yds. @ $0.60/SQ YD

$3,194.40

Subsidiary to Earthfill

Borrow excavation for earthfill.

Top soil incorporated into the earthfill.



EXAMPLE 3.
Determine pay and subsidiary items for the following pond consisting of the following:

	Component 
	Excavation

      CY
	Earthfill

CY (Class S)
	Required Borrow Excavation

CY

	Embankment earthfill, Class S
	
	20,000 
(includes 5 percent settlement)
	20,000 x 1.30 = 26,000

	Core trench
	1,500 
	1,500 
	1,500 x 1.30 = 1,950

	Stripping 
	550
	550
	550 x 1.30  = 715

	Top Soil Auxiliary Spillway
	4,500 sq. yds.
	
	

	Auxiliary spillway 

(below stripping)
	15,000
	1,000 Aux. Spillway Dikes

(includes 5 percent settlement)
	1,000 x 1.30 = 1,300

	Total
	17,050
	23,050
	29,965


The earthfill items will be the total of the embankment, core trench, stripping, and auxiliary spillway dikes.  

Earthfill

Pay Item:

Class S Earthfill, 23,050 CY @ $1.40/CY
$32,270.00

Excavation

In this case, core trench material is generally not suitable to be used as earthfill without it being stockpiled and processed.  The auxiliary spillway material however can be loaded directly and used as earthfill.  The stripping material will be used as topsoil within the auxiliary spillway and earth embankment.  Compensation will be made as a separate topsoil item for the placement in the auxiliary spillway.  The stripping for the embankment will be paid as excavation.  Since the top soil will be incorporated into the earthfill and be placed as part of the embankment it will be paid as earthfill.  
Pay Item:

Core Trench Excavation, 1,500 CY @ $1.20/CY
$1,800.00 

Stripping Excavation, 550 CY @ $1.20/CY
   $660.00 

Topsoil
Pay Item:

Top soiling on Auxiliary Spillway 4,500 sq. yds. @ $0.60/sq.yds
$2,700.00

Subsidiary to Earthfill

Auxiliary spillway excavation.
�The haul distance of $5.00 per CY is very expensive.  We will change that in the upcoming cost docket to go to a fixed rate of a certain number of cents per CY per 100 feet.
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