
Scenario Worksheet

Information Type Data

Region Mid Atlantic

State New Jersey

Discipline Group Agricultural Engineering

Practice Code/Name
468 ‐ Lined Waterway or 
Outlet

Scenario ID 1

Scenario Name
Turf Reinforced Matting

Scenario Description

Before Practice Situation

After Practice Situation

Scenario Feature Measure Square Foot of Waterway

Scenario Unit Square Feet
Scenario Typical Size 4500

Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $5,515.00 $1.23
Equipment/Installation $336.82 $0.07
Labor $44.00 $0.01
Mobilization $285.90 $0.06
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $6,181.72 $1.37

Practice and Scenario Description:

Existing channel has excessive erosion and design velocities exceed the use of vegetation.  Rock riprap is not readily available or too costly.  
TRM(Turf Reinforced Matting) works with vegetation to provide a long term solution for high velocity situations.  TRM is installed over 100% of the 
width of the waterway to prevent scour and aid in waterway establishment.  Cost include excavation, spoiling of excess material, and furnishing and 
installing TRM.  Lined waterway width is measured from top of bank to top of bank.  

Associated practices are Subsurface Drain (606), Underground Outlet (620), Structure for Water Control (587), Grassed Waterway (412), Lined 
Outlet (468),and Critical Area Seeding (342).

Excessive sedimentation and soil erosion as a result of ephemeral or classic gully erosion.  Effective soil stress and velocities are generally too high 
to establish a grassed waterway.  

A 300 ' long by 15' wide by 1.5' deep trapezoidal or parabolic shaped waterway lined was installed with Turf Reinforced Matting (TRM).  1/2 the 
channel is excavated.  Excess excavation is spoiled in the immediate area.  The practice is installed using a dozer, loader, or excavator. TRM is 
installed by laborers.  The material provides immediate and long-term protection against scouring of the channel.



Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost Component Justification Quantity Justification

Materials 1212 Turf reinforcement mat

Synthetic turf reinforcement mat with staple 
anchoring.  Includes materials, equipment 
and labor. Square Yard $11.03 500 $5,515.00 Liner 15'x300'/9 = 500 SY

Equipment/Installation 1199 Stripping and stockpiling, topsoil

Stripping and stockpiling of topsoil adjacent 
to stripping area. Includes equipment and 
labor. Cubic Yard $0.79 83 $65.57

6" of topsoil needs to be stripped and 
replaced on channel to provide good 
establishment of vegetation. 15'x300'x0.5'x1/27=83CY

Equipment/Installation 48
Excavation, Common Earth, side 
cast, small equipment

Bulk excavation and side casting of common 
earth with hydraulic excavator with less than 
1 CY capacity.  Includes equipment and 
labor. Cubic yard $2.17 125 $271.25

Volume of Excavation from Channel 
(CY) ‐ Assume 1/2 the depth of the 
channel. 15'x 1.5/2x300x 1/27=125 cy

Labor 234 Supervisor or Manager

Labor involving supervision or management 
activities.  Includes crew supervisors, 
foremen and farm/ranch managers time 
required for adopting new technology, etc. Hour $44.00 1 $44.00 Foreman or supervisor 1 supervisor for 1 hr

Mobilization 1139 Mobilization, medium equipment
Equipment with 70‐150 HP or typical weights 
between 14,000 and 30,000 pounds. Each $285.90 1 $285.90 Mobilize one excavator to site.



Scenario Worksheet

Information Type Data

Region Mid Atlantic

State New Jersey

Discipline Group Agricultural Engineering

Practice Code/Name
468 ‐ Lined Waterway or 
Outlet

Scenario ID 2

Scenario Name
Rock Lined - 12"

Scenario Description

Before Practice Situation

After Practice Situation

Scenario Feature Measure Square Foot of Waterway

Scenario Unit Square Feet
Scenario Typical Size 4500

Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $9,598.50 $2.13
Equipment/Installation $6,158.64 $1.37
Labor $2,447.44 $0.54
Mobilization $571.80 $0.13
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $18,776.38 $4.17

Practice and Scenario Description:

Rock Riprap is installed over 100% of the width of the waterway to prevent scour.  Velocity of around 8'/sec dictates 9" rock. Cost includes 
excavation, spoiling of excess material, geotextile underlayment and installing Rock Riprap.  Lined waterway width is measured from inside top to 
inside top of lined channel, typically top of bank.   

Associated practices are Subsurface Drain (606), Underground Outlet (620), Structure for Water Control (587), Grassed Waterway (412), Lined 
Outlet (468),and Critical Area Seeding (342).

Excessive sedimentation and soil erosion as a result of ephemeral or classic gully erosion.  Effective soil stress and velocities are generally too high 
or saturated soil conditions make it difficult to establish a grassed waterway.  

Installed a  300 ' long by 15' wide by 1.5' deep trapezoidal or parabolic shaped waterway lined with riprap (D100 = 12", Velocity ~ 8 ft/sec).  3/4 the 
channel depth is excavated.  Excess excavation is spoiled in the immediate area. Geotextile underlayment is installed by laborers.  Completed rock 
protects channel against future scour and keeps sediment out of the water course and water bodies.



Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost Component Justification Quantity Justification

Materials 1099
Aggregate, Gravel, Ungraded, 
Quarry Run Includes materials, equipment and labor Cubic yard $20.16 100 $2,016.00

Assume 18' wetted perimeter and 6" 
placement thickness 18'x.5'x300'x1/27=100CY

Materials 1200
Rock Riprap, graded, angular, 
material and shipping

Graded Rock Riprap for all gradation ranges.  
Includes materials and delivery only. Ton $30.33 250 $7,582.50

Assume 18' wetted perimeter and 15" 
placement thickness 18'x1.25'x300'x1/27=250CY

Equipment/Installation 927 Dozer, 140 HP

Track mounted Dozer with horsepower 
range of 125 to 160. Equipment and power 
unit costs. Labor not included. Hour $101.33 24 $2,431.92 Dig channel

Based on PA FO experience for this 
size of project

Equipment/Installation 932 Hydraulic Excavator, 2 CY

Track mounted hydraulic excavator with 
bucket capacity range of 1.5 to 2.5 CY. 
Equipment and power unit costs. Labor not 
included. Hour $155.28 24 $3,726.72 Finish channel and placerock

Based on PA FO experience for this 
size of project

Labor 234 Supervisor or Manager

Labor involving supervision or management 
activities.  Includes crew supervisors, 
foremen and farm/ranch managers time 
required for adopting new technology, etc. Hour $44.00 2 $88.00 Foreman or supervisor

Labor 231 General Labor

Labor performed using basic tools such as 
power tool, shovels, and other tools that do 
not require extensive training.  Ex. pipe layer, 
herder, concrete placement, materials 
spreader, flagger, etc. Hour $22.79 24 $546.96 Misc. work 

Labor 233 Equipment Operators, Heavy

Includes: Cranes, Hydraulic Excavators >=50 
HP, Dozers, Paving Machines, Rock 
Trenchers, Trenchers >=12”, Dump Trucks, 
Ag Equipment >=150 HP, Scrapers, Water 
Wagons. Hour $37.76 48 $1,812.48

Mobilization 1139 Mobilization, medium equipment
Equipment with 70‐150 HP or typical weights 
between 14,000 and 30,000 pounds. Each $285.90 2 $571.80 Mobilize dozer & excavator to site.



Scenario Worksheet

Information Type Data

Region Mid Atlantic

State New Jersey

Discipline Group Agricultural Engineering

Practice Code/Name
468 ‐ Lined Waterway or 
Outlet

Scenario ID 3

Scenario Name
Rock Lined - 24"

Scenario Description

Before Practice Situation

After Practice Situation

Scenario Feature Measure Square Foot of Waterway

Scenario Unit Square Feet
Scenario Typical Size 4500

Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $16,522.83 $3.67
Equipment/Installation $7,019.60 $1.56
Labor $4,020.40 $0.89
Mobilization $571.80 $0.13
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $28,134.63 $6.25

Practice and Scenario Description:

 Riprap is installed over 100% of the width of the waterway to prevent scour. Velocity of around 11'/sec dictates 18" rock.  Cost include excavation, 
spoiling of excess material, geotextile underlayment and installing 18" Rock Riprap.  Lined waterway width is measured from inside top to inside top 
of lined channel, typically top of bank.   

Associated practices are Subsurface Drain (606), Underground Outlet (620), Structure for Water Control (587), Grassed Waterway (412), Lined 
Outlet (468),and Critical Area Seeding (342). 

Excessive sedimentation and soil erosion as a result of ephemeral or classic gully erosion.  Effective soil stress and velocities are generally too high 
or saturated soil conditions make it difficult to establish a grassed waterway.   

Installed a 300 ' long by 15' wide by 1.5' deep trapezoidal or parabolic shaped waterway lined with riprap (D100 = 18", Velocity ~ 11 ft/sec).  3/4 the 
channel is excavated, before excavation for riprap.  Excess excavation is spoiled in the immediate area. Waterway is excavated and rock is placed 
using a hydraulic excavator. Geotextile underlayment is installed by laborers.  



Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost Component Justification Quantity Justification

Materials 1099
Aggregate, Gravel, Ungraded, 
Quarry Run Includes materials, equipment and labor Cubic yard $20.16 117 $2,358.72

Assume 21' wetted perimeter and 6" 
placement thickness 21'x.5'x300'x1/27=117CY

Materials 1200
Rock Riprap, graded, angular, 
material and shipping

Graded Rock Riprap for all gradation ranges.  
Includes materials and delivery only. Ton $30.33 467 $14,164.11

Assume 21' wetted perimeter and 24" 
placement thickness 21'x2.0'x300'x1/27=467CY

Equipment/Installation 927 Dozer, 140 HP

Track mounted Dozer with horsepower 
range of 125 to 160. Equipment and power 
unit costs. Labor not included. Hour $101.33 40 $4,053.20 Dig channel

Based on PA FO experience for this 
size of project

Equipment/Installation 935 Track Loader, 95HP
Equipment and power unit costs.  Labor not 
included. Hour $74.16 40 $2,966.40

Finish channel and placerock.  Note 
this job places 86% more rock then the 
12" option but with only a 25% 
increase in time.

Based on PA FO experience for this 
size of project

Labor 234 Supervisor or Manager

Labor involving supervision or management 
activities.  Includes crew supervisors, 
foremen and farm/ranch managers time 
required for adopting new technology, etc. Hour $44.00 2 $88.00 Foreman or supervisor

Labor 231 General Labor

Labor performed using basic tools such as 
power tool, shovels, and other tools that do 
not require extensive training.  Ex. pipe layer, 
herder, concrete placement, materials 
spreader, flagger, etc. Hour $22.79 40 $911.60 Misc. work and grade control

Labor 233 Equipment Operators, Heavy

Includes: Cranes, Hydraulic Excavators >=50 
HP, Dozers, Paving Machines, Rock 
Trenchers, Trenchers >=12”, Dump Trucks, 
Ag Equipment >=150 HP, Scrapers, Water 
Wagons. Hour $37.76 80 $3,020.80

Mobilization 1139 Mobilization, medium equipment
Equipment with 70‐150 HP or typical weights 
between 14,000 and 30,000 pounds. Each $285.90 2 $571.80 Mobilize dozer & excavator to site.



Scenario Worksheet

Information Type Data

Region Mid Atlantic

State New Jersey

Discipline Group Agricultural Engineering

Practice Code/Name
468 ‐ Lined Waterway or 
Outlet

Scenario ID 4

Scenario Name Grassed waterway with stone center

Scenario Description

Before Practice Situation

After Practice Situation

Scenario Feature Measure SF of installed Rock Riprap

Scenario Unit Square Foot

Scenario Typical Size 21780

Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $62,472.40 $2.87
Equipment/Installation $2,658.90 $0.12
Labor $270.32 $0.01
Mobilization $571.80 $0.03
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $65,973.42 $3.03

Practice and Scenario Description:

Typical practice is 1244 ' long by 35' wide by 1.2' deep parabolic channel.  50% of width lined with rock riprap. A waterway that is a shaped or graded 
channel and is established with suitable vegetation on sides and center with rock riprap to carry surface water at a non-erosive velocity to a stable 
outlet. Installation of 50% of width allows higher velocity but size is based on vegetative values.  This practice addresses Concentrated Flow Erosion 
(Classic Gully & Ephemeral Erosion) and Excessive Sediment in surface waters. Waterway area measured from top of bank toSubu top of bank.  
Costs include excavation and associated work to construct the overall shape and grade of the waterway and install rock. Cost for waterway included  
SF of installed rock.

Associated Practices:  Diversion (362), Critical Area Seeding (342), Mulching (484), Underground Outlet (620), Structure for Water Control (587), 
Subsurface Drainage (606), Water and Sediment Control Basin (638).

The field has a small gulley which is cutting deeper into the field as time goes on, so it needs to be stopped or controlled. Excessive sedimentation 
and soil erosion as a result from ephemeral or classic gully erosion.  Gully has formed in field as a result of excessive runoff and poor cropping 
techniques.  Stone center waterway is also commonly installed to covey runoff from concentrated flows, terrarces, diversions, or water control 
structures or similar practices to a suitable, stable outlet when velocities are slightly higher than allowed for grassed waterway. 

Installed  waterway is 1244' long by 35' wide by 1.2' deep parabolic earthen channel. 50% of width has rock rip-rap installed.If erosion control blankets
or mulching for seedbed establishment/protection are needed, use conservation practice Mulching (484) for remaining 50%.   Rock center generally 
eliminates need for  Drainage tile,but if needed, will be installed accoring to Subsurface Drain (606). Outlets, if needed will be installed using Structure
for Water Control (587).  If inlet Structures are needed with the drainage tile, then those will be installed using Underground Outlet (620).



Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost Component Justification Quantity Justification

Materials 44
Rock Riprap, Placed with 
geotextile

Rock Riprap, placed with geotextile, includes 
materials, equipment and labor to transport 
and place Cubic yard $66.46 940 $62,472.40

Allows higher velocity for WW design 
without going to totally lined 17'x1.2'x1244/27=940 CY

Equipment/Installation 1199 Stripping and stockpiling, topsoil

Stripping and stockpiling of topsoil adjacent 
to stripping area. Includes equipment and 
labor. Cubic Yard $0.79 806 $636.74 Stripping topsoil

Average topsoil depth is 0.5 feet.  
Need to move 
.5'x35'x1244'/27fts/CY= 806 CY

Equipment/Installation 1222
Excavation, common earth, large 
equipment, 50 ft

Bulk excavation of common earth including 
sand and gravel with dozer >100 HP with 
average push distance of 50 feet.  Includes 
equipment and labor. Cubic Yard $1.41 776 $1,094.16

Needed to shape 50% of waterway, 
spread spoil and re‐spread  50% of 
topsoil Does not include exc for rock

Average cut is around 0.3 CY/LF thus 
0.3 cyx1240lf=  373 CY plus pushing 
back  .5x806 CY of topsoil=  776 CY

Equipment/Installation 931 Hydraulic Excavator, 1 CY

Track mounted hydraulic excavator with 
bucket capacity range of 0.8 to 1.5 CY. 
Equipment and power unit costs. Labor not 
included. Hour $92.80 10 $928.00 Excavation for rock

17'x1.5'x1244/27=1,174 CY to dig at 
120 cy /hr= 10 hr

Labor 234 Supervisor or Manager

Labor involving supervision or management 
activities.  Includes crew supervisors, 
foremen and farm/ranch managers time 
required for adopting new technology, etc. Hour $44.00 2 $88.00

Needed to set up the job and final 
check

Setup instrument and convey 
instructions to labor.

Labor 231 General Labor

Labor performed using basic tools such as 
power tool, shovels, and other tools that do 
not require extensive training.  Ex. pipe layer, 
herder, concrete placement, materials 
spreader, flagger, etc. Hour $22.79 8 $182.32 Assist Manager

Survey help and check grade at other 
times and check rock install.  Install 
laber already covered.

Mobilization 1139 Mobilization, medium equipment
Equipment with 70‐150 HP or typical weights 
between 14,000 and 30,000 pounds. Each $285.90 2 $571.80 Mobilize dozer & excavator to site.


