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1.0 Nutrient Control Technologies Standards Of Comparison   (NCTSOC) 

 
To meet nutrient load reduction requirements associated with Total Maximum Daily Loads 
(TMDLs), decision makers and stakeholders require accurate information regarding available 
nutrient reduction technologies so as to accurately assess and compare the various alternatives. 
 
Available in the literature are reports and on-line databases that document costs and treatment 
performance associated with a wide variety of water treatment technologies and best management 
practices (BMPs) designed to reduce nutrient loads to surface and ground waters. However, to 
accurately compare these widely varying water treatment technologies or BMPs, it is critical that 
there be a standardization of assumptions and methods employed relative to any given 
comparison.  
 
As there are no mandated guidelines for conducting economic analysis of costs and benefits 
associated with nutrient pollution control, it the responsibility of interested decision-makers and 
stakeholders to evaluate and compare published treatment costs with a full understanding of 
factors that affect cited costs and benefits. For agencies personnel and others responsible for 
requesting treatment technology Cost and Benefit Analysis, opportunity exists to specify the 
economic analysis to be applied.  
 
While pollutant removal costs are often presented in the literature in terms of a cost and benefit 
relationship such as $/lb of pollutant removed, the design conditions, cost accounting  or 
economic analysis methodologies and assumptions used in the calculations are often so varied 
that accurately comparing reported costs is virtually impossible. Often, assumptions and design 
conditions used in conjunction with the calculation of pollutant removal costs and benefits are not 
provided when costs are referenced. Accordingly, the reader is often left unable to accurately 
compare technology treatment costs. 
 
To accurately compare various nutrient control technologies, it is critical that water treatment 
technologies or pollutant reduction alternatives are evaluated against the same set of criteria. To 
assure evaluation against the same criteria, a Standards of Comparison (SOC) should be applied 
when calculating pollutant removal costs.  
 
Standardization guidelines should address all of the following factors when possible or 
applicable: 
 

• Economic Analysis Methodology Selection 
• Design Conditions and Assumptions 
• Cost Categories and Elements (i.e. Design, Permitting, Construction, etc.) 
• Unit Costs [i.e. Concrete ($/cy); Earthwork ($/cy), Erosion control, etc.] 

 
In addition to the above listed items which have direct impact on calculated costs and benefits, it 
may also be beneficial to provided standardization guidelines, or at least document information 
and assumptions relative to the items listed below. 
 

• Treatment Performance Quantification Methods (Measured or Assumed) 
• Load Reduction Geographic Correlation (Direct or Indirect ) 
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Only through standardization can an accurate comparison of alternative technologies and 
pollutant reduction approaches be made.  
 
Provided in Appendix A is an example of a Standards of Comparison approach to comparing 
alternative technologies is provided in the August 1999 document entitled Technical 
Memorandum Bases for Cost Estimates of Full Scale Alternative Treatment (Supplemental) 
Technology Facilities as prepared by PEER Consultants/Brown and Caldwell under Contract C-
E008-A12 with the South Florida Water Management District. In the referenced document a 
clearly defined Standardization approach was provided to allow for an accurate comparison of 
highly variable phosphorus control technologies that included biological, physical and chemical 
treatment systems for application in the Everglades. 
 
 
2.0 Economic Analysis 

2.1 Methodology Discussion 
 
In reviewing the literature, multiple economic analytical approaches have been applied for the 
calculation of costs and benefits related to nutrient control technologies. Cost calculation 
approaches vary widely - ranging from the simple calculation of current year operations and 
maintenance (O&M) costs to detailed Life Cycle Cost Analysis (LCCA). The net result is that 
without standardization or use of the same analytical method, cost values for alternative nutrient 
control technologies reported in the literature typically cannot accurately be compared. 
 
Within the literature economic analytical approaches typically cited include (i) Cost Effectiveness 
Analysis (CEA), (ii) Cost-Benefit Analysis (CBA) also known as Benefit-Cost Analysis (BCA), 
or (iii) a hybrid Cost and Benefit Analysis, also know as Benefit and Cost Analysis. For 
clarification, a brief description of CEA and CBA are provided below. 
 
Cost-Effectiveness Analysis (CEA) is an economic analysis that compares the relative costs and 
benefits or effects of two or more alternatives. Cost effectiveness analysis is appropriate 
whenever it is unnecessary or impractical to consider the dollar value of the benefits provided by 
the alternatives under consideration.  
 
A cost-effectiveness (CE) ratio can be obtained by dividing costs by units of effectiveness: 
 
           Total Cost 

Cost-Effectiveness Ratio =  ------------------------------------- 
Units of Effectiveness 

 
Units of effectiveness are defined as a measure of any quantifiable outcome central to a specified 
objective. Units of effectiveness relative to nutrient control technologies are typically reported as 
units of pollutants removed.  
 
Accordingly, the Cost Effectiveness Ratio may be reported as: 
 
 
                $ 

Cost-Effectiveness Ratio =  ------------------------------------ 
Pounds of Pollutant Removed 
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Cost-Benefit Analysis (CBA) or Benefit-Cost Analysis (BCA) is often used by governments and 
other institutions such as private sector businesses to (i) evaluate the desirability of a given policy 
or (ii) to compare and rank alternative policies options in terms of the costs and benefits. In CBA, 
both benefits and costs are expressed in money terms, and are adjusted for the time value of 
money, so that all flows of benefits and flows of project costs over time (which tend to occur at 
different points in time) are expressed on a common basis in terms of their "net present value." 
Both tangible and intangible costs and benefits should be recognized. The concept was originally 
developed more than 150 years ago by the French engineer Jules Dupuit. However, CBA was 
first employed for widespread use in the United States by the US Army Corps of Engineers for 
the evaluation of federal water projects in the late 1930s.  
 
Use of CBA or BCA expanded at the federal level beyond the Army Corps in the 1960s, and was 
formalized as a decisions making tool through multiple Executive Orders and guidance 
documents (EO 12291 in 1981, EO 12866 in 1993, Circular A-4 (US OMB), Circular A-94, EO 
13258 in 2002 and EO13514 in 2009).  The guidance provided for CBA however applied 
principally to the analysis of policies and programs, and therefore some of this guidance is not 
applicable to an analysis in which benefits are not monetized.  
 
As benefits are not monetized when referring to the removal of a pollutant, the economic 
approach CBA or BCA in which benefits (effects) are expressed in monetary terms is not fully 
applicable. However, much of the information related to the proper management of “costs” is 
applicable. It should also be noted - in the literature authors may provide nutrient control 
treatment costs relative to a unit of benefit ($/lbs-pollutant removed), and refer to the analysis as a 
“Cost and Benefit Analysis” or “Benefit and Cost Analysis”. These analyses differ from a 
standard Cost-Benefit Analysis in which benefits are monetized, and thus “Cost and Benefit 
Analysis” are more closely related to CEA. 
 
Whether the economic method applied is referred to as a Cost-Effectiveness Analysis (CEA) or 
Benefit and Cost Analysis, it is important that the method applied be consistent or standardized 
for all nutrient control alternatives to be compared. 
 
As discussed previously, every economic analysis requires multiple assumptions, detailed 
calculations and careful analysis by the reviewer. To assist in this effort, provided below are eight 
steps associated with developing a Cost Effectiveness Analysis. 
 

2.2 Steps in Developing a Cost and Benefit Analysis/Cost Effectiveness Analysis 
 

 
1. Define analysis time frame or useful life 
2. Identify costs and benefits to be quantified 
3. Identify benefits to be quantified 
4. Standardize Unit Costs 
5. Project costs over the defined life   
6. Project benefits over the defined life 
7. Cost Valuation 
8. Quantify benefits in terms of units of effectiveness 
9. Discount costs to obtain present values 
10. Compute a cost-effectiveness ratio 
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In conjunction with the steps identified above, it is recommended that a Life Cycle Cost Analysis 
(LCCA) be performed to quantify costs for each nutrient control technology. 
 
The use of LCCA has proven most helpful to the engineering and planning communities for long-
term cost comparisons of available, competing technologies and system processes. LCCA is an 
economic technique that allows comparisons of investment alternatives having different costs 
streams. The process involves estimating the costs and timing associated with each cost over the 
selected analysis period or time frame. These costs are then converted to economically 
comparable values considering the time-value of money. The Present Worth Cost (PWC) is the 
sum of all costs associated with a given alternative discounted to today’s dollars. 
 
There are many established guidelines and computer based programs that effectively support 
Present Value LCC analyses. The National Institute of Standards and Technology (NIST) has 
prepared the Life Cycle Costing Manual for the Federal Energy Management Program (NIST 
Handbook 135) http://fire.nist.gov/bfrlpubs/build96/PDF/b96121.pdf  
 

2.2.1 Define Analysis Time Frame 
 
To complete the economic analysis it is necessary to define the time frame over which the 
nutrient control technology will be analyzed. While the length of time may be any time selected, 
the time frame is typically measured in years for these analyses, though the analyst may also use 
any other unit of time that is reasonable.  
 
Most CEA/Cost and Benefit analyses use a time frame in the range of five to fifty years. Often a 
key factor to deciding on the time frame relates to the useful life of the technology being 
measured. As multiple technologies may be compared when considering nutrient control 
technologies, it is recommended that the time frame be sufficient to capture the majority of costs 
and benefits associated with the technologies in consideration. Typically in the wastewater and 
stormwater sectors cost and benefit time frames range from 20 to 50 years. 
 

2.2.2 Identify Costs to be Quantified 
 
As a component of the standardization process, efforts should be made to list those cost elements 
that should be included within the CEA/Cost and Benefit Analysis. Requiring standardization will 
allow a more accurate comparison of technologies. For technologies that do not require an 
identified or specified cost element, the cost is identified as zero. However, by providing a master 
list of cost elements, greater accuracy is provided by assuring that the majority of major costs 
items are included within the analysis. Additionally, providing this information allows others who 
may use published cost analysis data a greater understanding of assumptions and cost elements 
that were included within said analysis. 
 
As previously mentioned, costs should be calculated as a Life Cycle Cost (LCC) which calculates 
the total cost of ownership over the defined analysis time frame (Section 2.2.1). Initial costs 
associated with the implementation of the technology and all subsequent expected costs are 
included in the calculation as well as disposal (or residual) value and any other quantifiable 
benefits to be derived. 
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Cost Categories should address at a minimum all of the following if applicable: 
 

• Site Selection and Land Costs 
• Engineering 
• Permitting 
• Capital Costs  
• Operating Costs 
• Replacement Cost 
• Salvage Costs/Residual Value 

 
Within each cost category, specific cost elements may be defined. A sample list of possible costs 
elements is provided below. 
 

• Site Selection and Land Costs 
o Site Selection Labor Cost 
o Land Costs 

• Engineering 
o Site Engineering 
o System Design Engineering 

• Permitting 
o Local Permits 
o Stormwater Permits 

• Capital Costs  
o Earthwork ($/cy) 
o Pumping ($/unit flow) 
o Concrete ($/cy) 
o Piping 
o Equipment 
o Electrical Controls 
o Electrical Distribution 
o Contingency 

• Operating Costs 
o Labor 
o Energy 

• Replacement Costs 
o Materials and Labor or Percentage 
o Energy 

• Salvage Costs/Residual Value 
 

In addition to identifying cost elements, it should also specified if a contingency cost is to be 
included within the cost analysis. If contingency costs are to be included, a percentage value 
should be specified. 
 
The stakeholder or decision maker conducting the CEA/Cost and Benefit Analysis should also 
consider if “Indirect Costs” are to be considered. Examples include costs to government (labor, 
etc) associated with implementing and potentially monitoring the nutrient control technology, lost 
tax revenue to the municipality, or lost value to the property owner associated with down zoning. 
Typically indirect costs are not included when evaluating nutrient control technologies. 
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2.2.2 Identify Benefits to be Quantified 
 
It is expected that the benefits to be recognized relative to a CEA/Cost and Benefit Analysis of 
nutrient control technologies will be reduction of the macronutrients nitrogen or phosphorus. 
These reductions are typically associated with a regulatory requirement or mandate or non-
regulatory objective designed to protect or improve water quality.  
 
Dependent on the project/program objectives, it is possible that the desired benefit may (i) define 
a specific nutrient to be reduced (i.e. total nitrogen or total phosphorus, (ii) define a specific 
species of nutrient to be reduced (i.e. nitrate-nitrogen or ortho-phosphorus), or (iii) more than one 
benefit is deemed important (i.e. reduction of nitrogen and phosphorus).  
 
If more than one benefit is desirable, separate cost effectiveness ratios should be calculated for 
each benefit or pollutant removed. 
 

2.2.3 Standardize Unit Costs 
 
Alternative nutrient control technologies often include similar cost elements (i.e. land costs, site 
and system design engineering, earthwork, concrete, etc.). To allow for an accurate comparison, 
unit costs should be standardized or specified for a given project when possible.  
 
It is also important that unit costs be accurately correlated with treatment system size to factor in 
economies of scale. If all treatment system alternatives are of similar scale, then a standard cost 
unit may be applicable. However, if treatment system sizes vary significantly, careful 
consideration should be given to specification of unit costs. If possible, application of cost curves 
may provide a solution to unit costs that may vary in relation to treatment system size. 
 
Examples are provided below that illustrate cost elements in which fixed unit costs may not be 
optimal when comparing technologies of significantly different scale.  
 
Example 1. Engineering and Permitting. Design engineering and permitting a are often site 

specific and thus costs associated with a small system may be disproportionately 
higher than costs for larger systems.  

 
Example 2. Earthwork and Concrete. Unit costs (i.e. $/cy) for work performed in small 

systems are typically significantly higher than large systems as mobilization costs 
are significantly greater.  

 
Example 3. Pump Stations. Unit costs for water delivery systems often vary with system size 

as illustrated in Figure 1 [Excerpted from the Basis for Cost Estimates of Full 
Scale Alternative Treatment (Supplemental) Technology Facilities (Peer 
Consultants  et al., 1999) (See Appendix A)] 
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Figure 1. Pumping Station Cost Curves 
 
 
Examples of sample Unit Cost Worksheets are included in Appendix B. 
 
 
If the entity requesting treatment cost data does not provide standardized unit costs, it is 
recommended that the number of units and unit costs for each cost element be provided for the 
CEA/Cost and Benefit Analysis so that standardization can be provided at a later date if desired. 
 

2.2.4 Define Design Conditions and Assumptions 
 
Project or program design conditions and assumptions can significantly affect the calculation of 
nutrient control costs and benefits, and therefore should be standardized or specified when 
possible.   
 
Important design conditions and assumptions that should be specified include the following: 
 

• Specify Water Quality Conditions or Range of Conditions.  
 
Pollutant removal rates are significantly impacted by the concentration of the pollutant in the 
source water specified for treatment. Accordingly, it is important that pollutant treatment costs 
from a CEA/Cost and Benefit Analysis be correlated with key factors such as water quality 
conditions. Assumed water quality conditions (i.e. nitrogen or phosphorus concentration) should 
be, standardized for all treatment alternatives if applicable, or at a minimum, be specified within 
the analysis.  
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For the CEA/Cost and Benefit Analysis , the analyst must also determine if it is to be assumed 
that each individual nutrient control activity is independent of other nutrient reduction activities 
within the watershed. Thus, are nutrient reduction estimates based on current conditions projected 
to remain the same over the defined analysis time frame? If source water quality changes are to 
be assumed over time, then the analyst may elect to propose a range of source water conditions 
for which to quantify benefits (pollution reduction). 
 

• Specify Treatment Requirements (Load Vs Concentration) 
 
Pollutant removal rates and thus the corresponding treatment costs for various treatment 
technologies are also impacted by the design objectives for the project. As an example, systems 
optimized for pollutant load reduction often achieve lower treatment costs than systems that are 
required to meet specified outflow treatment concentrations for the same source water. 
Accordingly, design water treatment objectives should be specified.  
 

• Source Water Flow Rate and Frequency (if applicable) 
 
Treatment technologies typically are impacted by design flow rates and flow frequency for 
intermittent flows. To assure that that treatment costs are based on application to the same set of 
design conditions, flow rates and frequency should be specified is applicable. If technologies to 
be compared may applied to different source waters with varying flow rates and flow frequencies, 
rates and frequencies used in the cost analysis should be reported. 
 

2.2.5 Quantify Costs over the Defined Life 
 
After defining the analysis time frame (Section 2.2.1), identifying those costs to be quantified per 
Section 2.2.2, and taking into consideration the specified design conditions per Section 2.2.4, the 
next step in the CEA/Cost and Benefit Analysis is to assign each required cost element a dollar 
value.  
 
For each cost element, it is important to (i) clearly describe the element, (iii) how it is measured, 
and (iii) any assumptions made in the calculations. Those assumptions need to be made clear to 
decision makers and may be subjected to a sensitivity analysis to determine to what extent the 
outcome of the analysis is controlled by the assumptions made.  
 
After the aforementioned information on costs is provided, quantified costs should employ the 
standardized unit costs as discussed in Section 2.2.3 if applicable. 
 
Additional information pertaining to calculation of Life Cycle Costs can be found in the “Guide 
to Computing and Reporting the Life Cycle Cost of Environmental Management Projects” 
provided at the link below. 
 
http://www.em.doe.gov/pdfs/LLCA_Guide_NIST-IR6968.pdf
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2.1.6 Quantify Benefits over the Defined Life 
 
In the case of CEA or a Cost and Benefit Analysis relating to nutrient control technologies, the 
analyst must quantify the level of effectiveness of the benefit or benefits identified in Section 
2.2.2 over the specified time frame of the analysis. If more than one benefit (i.e. both nitrogen and 
phosphorus) is deemed important; separate cost effectiveness ratios may be calculated. 
 
Benefits (i.e. pounds of pollutants removed) should be calculated over the time frame of the 
analysis, and the benefits should be annualized.  
 
Quantification of future nutrient control benefits for any given technology may be based on (i) 
literature cited performance data, (ii) performance model projections or (iii) general estimates of 
performance. If the performance data used to quantify future benefits is not from a project within 
the source water or watershed of interest data, providing a projected range of benefits rather than 
a single value may be preferred. 
 
Of critical importance in assessing the cost-effectiveness of a nutrient control technology is the 
reliability (probability) of meeting the projected treatment levels in any given year recognizing 
that the magnitude of flows and pollutant loads occurring in a given year are dependent on the 
many variable factors for technologies in which removal is correlated to source waters of varying 
flow and water quality. 
 

2.2.7 Discount Costs to Obtain Present Values 
 
LCC calculations are most easily performed when all estimates of future costs are made 
in current dollars and are discounted to their present value using a nominal discount rate. 
This avoids the complexity inherent in attempting to accurately predict future costs. The 
key economic assumption therefore in the LCCA is the value selected for the discount 
rate (time value of money). 
 
The choice of an appropriate discount rate is critical for the analyst using LCCA in a CEA/Cost 
and Benefit Analysis; however, there is considerable debate as to the appropriate rate.  
 
While in some public sector situations regulation or law may mandate the discount rate, 
there is no single correct discount rate for all situations. Regretfully, this lack of a 
standardized value can lead to confusion. 
 
Circular A-94 of the Office of Management and Budget titled Guidelines and Discount Rates for 
Benefit Cost Analysis of Federal Programs provides guidelines on conducting benefit-cost and 
cost effectiveness analysis. Section 4 specifically addresses the Scope of said Circular. However, 
specifically exempted from the scope of Circular A-94 are decisions concerning water resource 
projects (See Section 4.b (1). 
 
Accordingly, for the purposes of evaluating regional water supply and water quality projects, an 
appropriate option for a discount rate to be used is the current Rate for Federal Water Projects per 
Section 80, Water Resource Development Act 1974 (Public Law 93-251), published by the 
United States Department of Agriculture, Natural Resources Conservation Service at: 
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The 2012 published discount rate is 4.000% per year. 
 

2.2.8 Compute a Cost-Effectiveness Ratio 
 
The last step involves developing a Cost and Benefit or Cost Effectiveness Ratio that brings 
together system costs and benefits in a defined ratio. These values can be calculated as either (i) 
annualized present value costs and benefits or (ii) total present value of costs and total units of 
effectiveness over the specified analysis time frame to calculate a CE ratio. The CE ratio applies 
to only a single benefit (i.e. pounds of nitrogen removed). As opposed to using total costs, this 
ratio uses the present value of these costs. It should be noted however, that often in the literature 
the cost is presented without identifying said cost as a present value cost, even though the cost 
may have been discounted in the present value calculation.  
 
 
    Present Value Cost 

Cost-Effectiveness Ratio =  ------------------------------------- 
Units of Effectiveness 

 
 
The resulting Cost and Benefit Ratio or Cost Effectiveness Ratio is expressed in “dollars per 
pound of pollutant removed”. 
 
 
3.0 Geographic Correlations to Benefits 

 
Spatial or Location Effects 
 
Decision makers may also consider spatial or location effects when comparing various pollutant 
removal technology alternatives.  
 
The rationale for considering spatial or location effects relates to the fact that the location of a 
given pollutant discharge affects the magnitude that said discharge has on the designated 
impaired receiving water.  For example, for a nutrient impaired surface water such as a lake, 
reductions in nutrient pollutant discharges far upstream may have less of an benefit on the 
impaired surface water than an equivalent load reduction either downstream or directly from 
impaired source water because nutrients discharged upstream may be removed through existing 
natural processes as the water flows downstream.   
 
As nutrient treatment technologies may be employed throughout the watershed, comparisons of 
treatment costs and specified benefits (load reductions) may be adjust for these spatial or location 
effects. 
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Appendix  A. Technical Memorandum Bases for Cost Estimates of Full Scale 
Alternative Treatment (Supplemental) Technology Facilities (PEER Consultants et 
al., 1999) 
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Appendix  B. Sample Unit Cost Worksheets 
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ENGINEERING COST ESTIMATE WORKSHEET

PROJECT: TBD Orignal Estimate By: 17-Sep-2012
CLIENT: Current Estimate By:

Checked By:

LINE DESCRIPTION UNIT UNIT QUANTITY TOTAL
NUMBER COST COST

ENGINEERING AND PERMITTING

ITEM 1 - SITE SELECTION, REVIEW OF DATA, BASIS OF DESIGN
Labor Hr -$            1 -$                      
Expenses Lump Sum -$            0 -$                      
Travel Miles -$            0 -$                      

ITEM 2 - ENVIRONMENTAL & LAND SURVEYING
Labor Hr -$            0 -$                      
Expenses Lump Sum -$            0 -$                      
Travel Miles -$            0 -$                      
Topographic and Boundary Survey - Consultant Lump Sum -$            0 -$                      
Biological Survey - Consultant Lump Sum -$            0 -$                      

ITEM 3 - FACILITY  DESIGN
Labor Hr -$            0 -$                      
Expenses Lump Sum -$            0 -$                      
Travel Miles -$            0 -$                      

ITEM 4 - BUILDING PERMIT_LOCAL
Labor Hr -$            0 -$                      
Expenses Lump Sum -$            0 -$                      
Travel Miles -$            0 -$                      

ITEM 5 - CITY & COUNTY_ OTHER PERMIT (ZONING, STORMWATER, ETC.)
Labor Hr -$            0 -$                      
Expenses Lump Sum -$            0 -$                      
Travel Miles -$            0 -$                      

ITEM 6 - ELECTRICAL PERMIT
Labor Hr -$            0 -$                      
Expenses Lump Sum -$            0 -$                      
Travel Miles -$            0 -$                      

ITEM 7 - STORMWATER PERMIT
Labor Hr -$            0 -$                      
Expenses Lump Sum -$            0 -$                      
Travel Miles -$            0 -$                      

ITEM 8 - WATER USE PERMIT
Labor Hr -$            0 -$                      
Expenses Lump Sum -$            0 -$                      
Travel Miles -$            0 -$                      

PROJECT BIDDING & CONSTRUCTION MANAGEMENT

ITEM 9 - PROJECT BIDDING
Labor Hr -$            0 -$                      
Expenses Lump Sum -$            0 -$                      
Travel Miles -$            0 -$                      

ITEM 10 - CONSTRUCTION MANAGEMENT
Labor Hr -$            0 -$                      
Expenses Lump Sum -$            0 -$                      
Travel Miles -$            0 -$                       
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LINE DESCRIPTION UNIT UNIT QUANTITY TOTAL
NUMBER COST COST

FACILITY CONSTRUCTION

ITEM 11 - EARTHWORK AND GENERAL SITE PREPARATION
Site Dewatering Days -$            0 -$                      
Clearing & Grubbing (including trees smaller then 12" dia.) Ac -$            0 -$                      
Tree Removal (Larger then 12" dia.) Ea -$            0 -$                      
Debris and Exisiting Structures Removal Lump Sum -$            0 -$                      
Stripping Top Soil Cy -$            0 -$                      
Hauling & Stockpiling Top Soil Cy -$            0 -$                      
Load Haul and Re-Spread Topsoil Cy -$            0 -$                      
Earth Work (excavation, placement, grading and compaction) Cy -$            0 -$                      
Final Grading Sf -$            0 -$                      
Road - 2" Asphalt Conc. Pavement Sy -$            0 -$                      
Road - 6" Limerock Subbase Sy -$            0 -$                      

ITEM 12 - CONCRETE
Slab on Grade Cy -$            0 -$                      
Conventional Walls Cy -$            0 -$                      

ITEM 13 - HYDRAULIC STRUCTURES - GATES , VALVES & PIPING
Inflow Structure Lump Sum -$            0 -$                      
Outflow Structure Lump Sum -$            0 -$                      
Inflow Piping Lf -$            0 -$                      
Outflow Piping Lf -$            0 -$                      
Stormwater Culverts Lump Sum -$            0 -$                      
Miscellaneous Piping Lump Sum -$            0 -$                      

ITEM 14 - EQUIPMENT
TBD Each -$                0 -$                      

ITEM 15 - LANDSCAPING & FENCING
Tree Protection Lf -$            0 -$                      
Silt Fence Lf -$            0 -$                      
Floating Turbidity Barrier Lf -$            0 -$                      
Fence - Chain Link Lf -$            0 -$                      
Fence - 5-Strand Barbed Wire (3.5-4" Posts At 14' Centers - DOT SpLf -$            0 -$                      
Security Gate Each -$            0 -$                      
Seed & Mulch - DOT Spec sf -$            0 -$                      
Sod Sf -$            0 -$                      

ITEM 16 - ELECTRICAL DISTRIBUTION
Electrical Distribution Mile -$            0.0 -$                      
Electrical Equipment & Installation Lump Sum -$            0 -$                      
Electrical Controls - 15% of electrical equipment costs Lump Sum -$            0 -$                      

ITEM 17 - CONTRACTOR MISC COSTS
On-Site Trailer $/mnth -$            0 -$                      
Water Truck Lump Sum -$            0 -$                      
Port-O-Lets Each -$            0 -$                      
Dumpster Each -$            0 -$                      
Per Diem Each -$            0 -$                      
Lodging Each -$            0 -$                      
Mileage miles -$            0 -$                      
Surveyor- Site Layout and As-Builts Lump Sum -$            0 -$                      

SUBTOTAL CONSTRUCTION COSTS

Mob/Demob 0.0%
Contingency 15.0%

Land Costs -$            0.0
Permit Fees 0.0%
Bonds 0.0%
Insurance 0.0%
Sales Tax (Equipment & Materials) 0.0%
Contractor Overhead (Materials & Labor) 0.0%
Total Construction Costs  
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LINE DESCRIPTION UNIT UNIT QUANTITY TOTAL
NUMBER COST COST

SYSTEM OPERATIONS

ITEM 18 - SYSTEM OPERATIONS
Labor Hr -$            0 -$                      
Expenses Lump Sum -$            0 -$                      
Travel Miles -$            0 -$                      
Pump - Lubrication, Spare Parts, etc for 0-500 cfs pump Lump Sum -$            0 -$                      
Facilities Maintenance - _______% Lump Sum -$            0 -$                      
Equipment - ____% of Equipment Costs Lump Sum -$            0 -$                      
Road - ______% of Road Costs Lump Sum -$            0 -$                      
Building Lump Sum -$            0 -$                      

ITEM 19 - ENERGY
Electricity - Pump System KW/hr -$            0 -$                      
Electricity - Misc KW/hr -$            0 -$                      
Diesel/Gaoline Gallons -$            0 -$                      

ITEM 20 - EQUIPMENT
Lawn Maintenance Equipment - Mowers, Trimmers, etc. $/day -$            0 -$                      

ITEM 21 - Plants
Replanting Lump Sum -$            0 -$                      

ITEM 22 - CHEMICALS
Chemicals Lump Sum -$            0 -$                      

ITEM 23 -  RESIDUAL MANAGEMENT
Residuals Management $/cy -$            0 -$                      

SUBTOTAL ANNUAL OPERATING COSTS

Contingency 15.0% -$                      
-$                      

Total Annual Operating Costs -$                       
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