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Cost Calculation of the Implementation Project for the
Management of Total Maximum Daily Loads
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ABSTRACT: The existing cost calculation standard for the implementation project to manage total maximum daily loads
calculates cost by considering the area scale and the population based on the basic cost. This method renders it difficult to
calculate cost when the detailed characteristics of a business are considered. Therefore, in this study, we proposed a costing
method that applied the standard fee calculation, reflecting the area scale, a number of human and livestock, wastewater
discharge facilities, etc. And, through the review of related order cases, the suitability of factors affecting the implementation
project is verified and the appropriateness of the cost calculation method is verified.
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Fig. 1. Management of TMDLs system procedure.
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Table 1. Actual cost stipulated sum agreement
Type Actual cost stipulated sum agreement
Calculation method Direct cost + direct expenses + overhead expenses + technical fees
. - Labor cost of an engineering technician directly engaged in the work of the relevant engineering
Direct labor business
cost - Number of input(man-day) x The unit price of wages by skill levels
- Expenses directly related to the performance of the relevant duties, such as travel expenses,
Direct special data expenses, printing and blueprint expenses, survey expenses, examination and
expenses survey expenses, model production expenses, etc.
- Calculate all estimated costs
Category - Indirect expenses incurred in planning, management, general affairs, etc. for the administrative
Overhead operation of the company without being included in direct expenses (direct labor and direct
expenses), such as salary, office expenses, office expenses, equipment expenses, repair and
expenses o ] PR ! e
amortization expenses, meeting expenses, utility bills, and operation activities
- Direct labor cost x (110 - 120 %)
- Research and research expenses, technology development expenses, technology training
Fixed expenses, and profits, etc. as consideration for the development, use of the technology
payment possessed, and technology accumulation of technology by an engineering business operator
- (Direct labor cost + expenses) x (20 — 40 %)
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Fig. 5. Engineering standard estimate legislative research procedure.

Table 2. Classification and definition of performance evaluation baseline tasks

Category Work definition
Preparation for Preparation and submission of documents, including the contractor, field agent, and
commencement security memorandum, etc.
Task Preparation and submission of a task performance plan, such as details, direction,
preparation Preparation of task |method, detailed plan table, schedule of participating professionals and organizational
performance plan |organization in each field, project promotion plan (schedule) table, and other
necessary matters
. . Investigate and prepare the current status of owned and administrative areas subject
Overview of Basin . ;
: to performance evaluation, rivers and appeals, and prepare and attach the current
Environment .
status of the target basin as a map
(1)Collection and organization of results of water quality and flow rate investigation
Basin of pollutant discharge and reduction facilities (environmental basic facilities,
Environmental sewage and wastewater discharge facilities, and non-point pollution reduction
Survey Water system facilities)

environment survey

(2)Collecting and organizing the results of the water quality and flow survey at the
inflow and outflow points of the total volume management unit, and evaluating
the target water quality

(3)Collection and arrangement of water quality and flow survey results at major
points of a river in the total volume management unit basin

Sources and
Loads of
Contaminants

Investigation of
pollutants

(1)Collecting national pollutant source survey data and reviewing suitability

(2)A Study on the Basic data for the estimation of contamination Loads

(3)Investigation and analysis of contaminants by administrative region and unit basin

(4)Calculation of standard discharge water quality by environmental infrastructure
(regularity review)

(5)Supplementation and modification according to the review results of the review
agency

Calculation of
contamination/reduction
load

(1)Calculation of pollution load by substance to be managed, by unit basin, and
by pollutant group

(2)Supplementation and modification according to the review results of the review

agency
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Table 2. Continued

Category Work definition
(1)Evaluation and Analysis of Pollutant Source Investigation Data for each Unit Basin
Pollutant source and against the Implementation Plan
load assessment |(2)Evaluation and analysis of pollution load by substance to be managed, unit basin,
and pollution source compared to the implementation plan
Analysis of flow rate and|Analysis of Water Quality and Flow Measurement Data at the River Monitoring Point
water quality (Water quality evaluation and LDC analysis by flow section for unit basin and small
measurement data |river)
(1)Initial Development Project Performance Evaluation
(2)Investigation on the status of total volume consultation for development projects
in the current year
(3)Evaluation of exhaustion of regional development load consultation
D . (4)Investigation of the completion status of the development project in the current
ata Analysis for . - .
Development Projects year and evaluation of the_ |mplementat!on plan_ _ _
Performance (5)A Study on the Implementation of Non-Point Pollution Reduction Plan for Regional
evaluation Development Projects
(6)Preparation of documentary evidence of development performance and related
data (building license ledger and non-point pollution reduction material main-
tenance record ledger, etc.)
Evaluation of Reduction|Evaluation of the performance of each reduction facility for the implementation plan
Performance by reduction plan, calculation of the reduction load, and preparation of documentary
Reduction Facility |evidence of the reduction performance
(1)Assessment of allocation load by substance to be managed, unit basin, and
Assessment of pollutant source . . _ .
allocation load (2)Assessment qf comphancg Wlt.h aIIocathn load of allc?catlon facilities .
(3)Supplementation and modification according to the review results of the review
agency
c . An Analysis of the Excess Load and the Cause of Achievement of Annual Allocation
ause analysis . )
according to the Implementation Plan
(1)Development plan, allocation load, and reduction plan adjustment plan based
Action plan Action plan on the evaluation of compliance with allocation load by unit basin
(2)Prepare other measures as necessary
Creating a Create and submit |Prepare and submit reports in accordance with current guidelines such as perfor-
product reports mance assessment overview and report summary
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Han River Nakdong River
Subsidy Business Distribution (%) Subsidy Business Distribution(%)
(Number of cases) (Number of cases)
15,000,000 1 15,000,000 4
40,000,000 2 40,000,000 0
45,000,000 2 45,000,000 5
50,000,000 3 50,000,000 0
55,000,000 5 55,000,000 16
60,000,000 9 60,000,000 9
65,000,000 5 65,000,000 3
70,000,000 1 70,000,000 1
Geum River Yeongsan River-Seomjin River
Subsidy Business Distribution (%) Subsidy Business Distribution(%)
(Number of cases) (Number of cases)
15,000,000 3 15,000,000 0 0%
40,000,000 0 40,000,000 1
45,000,000 4 45,000,000 8
50,000,000 5 50,000,000 0
55,000,000 10 55,000,000 10
60,000,000 6 60,000,000 1
65,000,000 1 65,000,000 0
70,000,000 1 70,000,000 1

Fig. 6. Business expenses distribution of performance evaluation on each river basin(‘19).

Table 3. Percentage of work by standard work criteria for performance evaluation and technician grade

179

Relative Percentage by technician level (%)
SETIER VLS Detailed work Imp(()or/z?nce Special Advanced |Intermediate | Beginner Sum
Preparation for 1 56 24 20 0 100
Task preparation commgncement
Preparation of task 1 14 19 60 7 100
performance plan
L Overview of basin
Investigation of environment 1 0 0 42 58 100
watershed Wat :
environment survey vater system 3 0 5 43 52 100
environment survey
Investigation of 25 10 22 46 29 100
pollutants
Sources and loads of Calculation of
Contaminants | ntamination and 15 10 30 40 20 100
reduction load
Pollutant source and 5 1 35 45 19 100
load assessment
Analysis of flow rate
and water quality 4 0 14 49 37 100
measurement data
Data analysis for
Performance development projects 8 5 31 47 17 100
evaluation Evaluation of
reduction 5 4 20 56 20 100
performance by
reduction facility
Assessment of 4 0 20 65 15 100
allocation load
Cause analysis 9 24 37 33 6 100
Action plan Action plan 10 25 30 34 11 100
Work result Make a report 10 28 20 39 14 100
Sum 100 - - - - -
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Table 4. Number of workers for standard performance evaluation business
Standard work Detailed work Unit 'Number of inputs by techn|(':|an level -
Special Advanced |Intermediate | Beginner
Preparation for commencement 1 Unit 0.40 0.19 0.19
Task i i .
ask preparation |Preparation ofptlzf]k performance 1 Unit 0.10 015 057 0.07
Investigation of | Overview of basin environment | Unit basin 0.10 0.15
watershed |y ter syst i t Unit basi 0.03 0.30 0.40
environment survey ater system environment survey| Unit basin . . .
Investigation of pollutants 1 Unit 0.57 1.38 3.52 1.84
Sources and loads Calculati f taminati g
of Contaminants |~@cuiation of contamination an Unit 0.34 1.13 1.84 1.01
reduction load
Pollutant source and load | ;4 pagin | 0,01 0.33 0.52 0.25
assessment
Analysnjs of flow rate and water Unit basin 011 045 037
quality measurement data
Performance | Data analysis for development |\, pocin | 0,07 0.47 0.87 0.35
evaluation projects
Evaluation of reduction |\ pacin | 0,04 0.19 0.65 0.25
performance by reduction facility
Assessment of allocation load | Unit basin 0.14 0.53 0.14
Cause analysis Unit basin 0.35 0.60 0.65 0.13
Action plan Action plan Unit basin 0.43 0.57 0.78 0.28
Work result Make a report Unit basin 0.48 0.37 0.89 0.36
Table 5. Correction coefficient for detailed tasks of performance evaluation
Correction factor
: Wastewater
Standard k Detailed k . . . -
andard wor etatied wor Unit basin | Population | discharge '\:nn;gg;l?f
business
Task preparation Preparation for commencement
prep Preparation of task performance plan
Investigation of watershed Overview of basin environment o
environment survey Water system environment survey °
Sources and loads of C Iln;/e§t|gat|fon of pc?llutgnts q * * *
Contaminants alculation o c_ontamlnatlon an o . .
reduction load
Pollutant source and load assessment o
Analysis of flow rate and water quality o
measurement data
Performance evaluation Data ahaly3|s for dgvelopment projects o
Evaluation of reduction performance by N
reduction facility
Assessment of allocation load o
Cause analysis .
Action plan Action plan .
Work result Make a report o
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Table 6. Conversion coefficient and correction coefficient of performance evaluation business

Type Category Detailed explanation
« Sum of Conversion coefficient = 2.11 x
X a = Sum of Conversion Value
Unit basin area CoesEte
Value
Less than 10 km? 0.3
More than or equal to 10 km? less than 30 km? 0.5
Conversion . . 2 2
coefficient @Unit basin More than or equal to 30 km® less than 50 km 0.8
More than or equal to 50 km? less than 80 km? 1.0
More than or equal to 80 km? less than 150 km? 1.5
More than or equal to 150 km? less than 250 km? 1.8
More than or equal to 250 km? less than 500 km? 2.0
More than or equal to 500 km? less than 800 km? 2.2
More than or equal to 800 km? 25
. ( )0 13
Population 1000
X A = Population(Number of people) of performance evaluation target area
¢ B<1000: 1.0
Correction Number of |, . B ooss
coefficient livestock B = 1000 : ( 1000)
X B = Number of livestock of performance evaluation target area
Wgstewater . 058
discharge A ) ) )
BUSINess % C = Number of wastewater discharge Business of performance evaluation target area
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® Business cost ® Standard estimate(sample)
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Fig. 7. Comparison between performance evaluation actual cost and standard estimate(sample) based performance

evaluation cost.

Table 7. Standard estimate(sample) based business expenses on each river basin

River Orqgr case Standqrt_i estimate Variance
(1 million won) (1 million won) (%)
Han River 1,590 1,600 3
Geum River 1,615 1,683 7
Yeongsan River - Seomjin River 1,175 1,206 5
Nakdong River 2,100 2,217 8
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