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Unit Before After Stack Cost L
CO Analyzer 0 0 0 10,000.00 ﬁy et gies
C02/02 Analyzer 0 0% 0 5,000.00
Flow Monitor 0 1V 0 20,000.00 £ L+
HCL Analyzer 1V 1 v 0 15,000.00
NOx Analyzer 0 0 0 15,000.00
Opacity Monitor 0 0 0 20,000.00
S02 Analyzer 0 0 0 10,000.00
# of Gas Monitors 1 1 0
Total # of Monitors 1 2 0
Sampling Lines After Control Unit 1
Sampling Lines Before Control Unit 1 \

Estimated First-Costs

Labor Test Other Total

W/OH ctr DCs
Planning 6,700 0 600 7,300
Select Type of Equipment 13,400 0 100 13,500
Provide Support Facilities 0 0 23,100 23,100
Purchase CEMS 0 0 158,000 158,000
Install & Check CEMS 13,000 0 2,000 15,000
Performance Spec Tests 3,800 11,600 1,100 16,500
Prepare QA/QC Plan 3,000 13,400 600 17,000
Totals 39,900 25,000 185,500 250,400 >
Operation and Maintenance 17,300 0 200 17,500
Annual RATA* 2,100 8,000 400 10,500
Supplemental RATA* 2,100 7,400 300 9,800
Quarterly CGA’s 2,600 0 1,300 3,900
Record Keeping & Reporting 18,100 0 200 18,300
Annual Review & Update 15,300 - 0 6,900 22,200
Totals 57,500 15,400 9,300 82,200

- \‘.'b’< -
* NOTE: Relative Accuracy
Test Audit
PICKLING
Type of Model Type of Site
Extractive Existing

Monitor Locations
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PROGRAM USERS MANUAL R
ESTIMATES OF CBVE AND ANNUAL O&M QOSTS
FOR NBWV AND EXISTING QOVBUSTION FACILITIES

1.0 INTROCTION

Carpliance with enission |imits can be detonstrated by the periodic use of
manual or instrurental test methods; or, the use of continuous emission
monitoring systers (CBVB;s). If it is detemined that cavpliance will be
detemined using menual or instrurental test methods, it may be desirable to
use CBVB’s to provide on-going information on the proper operation and
maintenance of the process and emissions control equiprent. Est imates of the
costs of CBVB’s are needed to decide the correct approach. The carputer cost
model progrars outlined in this manual will estimate the incurred costs of

installing CBVB’s, QVB’s, and flowmonitors and their annual OBM costs for new
and existing plants.

2.0 RRACSES

The purposes of this manual are to provide instructions and information on
how the estimated CBVE costs for different plant and CBVE configurations are
derived using a carputer model developed to simulate:

o Costs for the purchase, installation, and initial perfomance testing
of CBW’'s (first-costs).

o Costs for the operation and maintenance of CBVB’s, including QA

activities as required under Appendix F, 40 GR Part 60 (Annual C&M
Costs) .

o Section 8 provides instructions on how to rum v nnmstid] .

3.0 QUTLINE

The CBVB cost estimates provided by the cost model progravs are based on
the judgement and experience of Entropy Enviromrental ists, Inc. personnel, with
supporting information on approximete system costs fran several CHVB vendors.
Vendor estimates were provided verbally, and were modified and averaged to fit
the structure and constraints of the estimating procedure.

Programs using Paradox 3.5 software were developed for extractive and
point in-situ CBV6. For each type of CBVE a progranwas developed for:
(1) planning, purchasing, installation, and initial performance testing of
CBVE's (first-costs), for new and existing facilities; and (2) annual operating
and maintenance (OBM) costs. Annual OBM costs were considered the sare for new
and existing facilities, given the sare monitoring requirerents.

Section 4 summarizes the project approach and major assurptions used in
the programs; Section 5 provides a description of the models and cost
calculations for labor, travel, material and supplies. Section 6 is a
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discussion of selected results. Section 7 summarizes the nore important
findings of the study. Section 8 describes how to use the costing program.

4.0 PROJECT APPROACH AND MAUCR ASSINPTIONS
4.1 PROJECT APPROACH

Estimation of CBVB costs for facilities is carplex because of the
permrutations and carbinations of parareters that might be required to be
measured: the nurber of work elerents and tasks included in the developrent and
impleTentation of a CBVB progran; the diversity of CBVB designs, analytical
techniques, and approaches to CBVE appl ication at specific sources; and other
factors, such as CBVS expertise and experience within a specific carpany and
implerentation practices and policies of individual control agencies. Clearly,
it is not practical to atterpt to estimate the costs for all CBVB progrars
under all conditions. It is possible, hoaever, to structure cost-estimation
models that define the work elerents and tasks and provide a structure for
revising case-specific cost factors such as labor rates, overhead, travel
expenses, and equiprent coOsts.

4.2 NAJR ASSIVPTIONS

For purposes of the cost models, it was necessary to meke sare simplifying
assurptions. These are:

4.2.1 Gas CBVB's are divided into two types: extractive and point in-
situ. Extractive CBVB’s are defined as systars which extract a gas sarple at a
measureTent site and transport the sarple through a conditioning system, and
into separate gas analyzers. Point in-situ CHW's are defined as those systers
which al lov the effluent to enter a measurerent cell in the stack or duct; the
effluent in the sample cell is then analyzed by a variety of techniques, sare
of which allow for the analysis of multiple gases by the sare instrurent.

4.2.2 A nurtber of factors used in estimating costs are considered
constant in all calculations. These factors are listed in Tablegl. It is
reasonable to expect, for exarple, that labor rates for enviromrental engineers
wi |l vary fran carpany to carpany. As shoan in Table 1, a fixed value of
$30.00/hr was used. The labor rate becares $66.00/hr when overhead is
included.

4.2.3 The major work elerents and tasks associated with the design and
inplerentation of a CBVB program are also fixed. The work elerents and tasks
are listed in Table 2.




TABLE 1. QOST FACTORS USED IN ALL PROGRAVE

| tem Staffing Category
1 2 3 4
1. $/hr/person w/o overhead 30.00 15.00 27.00 16.00
2. Overhead 1.20 1.20 1.60 1.60
3. Hrs/person/trip 6.00 6.00 12.00 12.00
4. Fare/person/trip 200.00 200.00 600.00 600.00
5. Per Dien 100.00 75.00 100.00 75.00
6. Fee 0.10 0.10

NOTE: Colum 1 = Carpany Enviromrental Engineer
Colum 2 = Plant Technicians
Colum 3 = Consul tant
Colum 4 = Emissions Testing Personnel




TABLE 2. LIST OF FIRST-QOST AND O8M TASKS
FIRST-QOST TASKS

1.) PLANING: 2.) SELECT TYPE OF BQUIRVENT:
A.) REVIBN REAULATIONS A.) DECIDE ON APPROACH
B.) RESOLVE QLESTIONS B.) WRITE SPECIFICATIONS
C.) REVIBN DRAMNG C.) |DENTIFY POTENTIAL BICDERS
D.) INSPECT SOURCE D.) WRITE RFPs & GQUARANTEES
E.) DEFINE SPECIFIC GONSTRAINTS E.) QOPY &MAIL RFPs
F.) WRITE BNGINEERING REFCRT F.) RESAOND TO BICDERS QUESTIONS
G.) REVIBN & EVALLATE PROPCBALS
H.) SELECT WIN\ERS
I.) NEQTIATE GONTRACTS
3.) PROVIDE SUPPCRT FACILITIES: 4.) PURCHASE CHVS HARDWARE:
A.) SAWLING FCRTS A.) BUY OPACITY BQUIRVENT
B.) UTILITIES B.) BUY GAS CBVE BQUIRVENT
C.) PLATFORVS & LACDERS C.) B DAS
D.) INSTRWVENT ROM D.) BUY SAVWPLING SYSTBVB
E.) BUW FLOVMNITCRS
5.) INSTALL A\D GEX CBVB: 6.) PERFCRVIN\CE SPEC TEST (PST):
A.) STRATIFICATION TESTS A.) SELECT TEST QONTRACTOR
B.) FINALIZE SAVPLING SITES B.) PRETEST MEETINGW QONTRACTCR
C.) GET AGB\CY APPROVAL C.) DRIFT TESTS PER EPA SPECS
D.) INSTALL CBVE D.) GAS Cavs PSTs
E.) START-UP BQUIRVENT E.) WRITE PST TEST RERCRT
F.) RESOLVE PROBLBVE F.) REVIBNV REFCRT & SB\D TO AGE\CY
G.) CALIBRATIONS G.) AGB\LY REVIBN & APPROVAL

7.) PREPARE QA/QC PLAN:

REVIBN NEEDS & REQUIRBVENTS
HIRE GONSULTANT

ON-SITE MEETING

VRRITE DRAFT PLAN

REVIBN & COMVENT ON DRAFT
VRITE FINAL PLAN

GET AGB\CY APPROVAL OF PLAN
KICK-OFF MEETING AT PLANT

IOMMOOD»P

(Cont inued)




TABLE 2.

(Cont inued)

ANUAL O8M TASKS

8.)

DAY-TO-DAY ACTIVITIES:

DAILY GECKS OF QVB
DAILY GHECKS OF CBvE *
VAEEKLY GHECKS OF COVE
VAEEKLY GHECKS OF CavB *
MONTHLY GHECKS OF QOVB
MONTHLY GHECKS OF CBvs *

* NOTE FLOWMINITCRS INCULDED IN CBVE

10.)

12.)

SUPPLBVENTAL RATA:

PRETEST PREPARAT ION
HIRE TESTING TEAV

NOT IFY AGENCY

0O RATA

TAKE QORRECTIVE ACTION
RETEST

VRITE REFCRT

CERTIFY & SB\D RERCRT
TO AGE\CY

I.) AGE\CY REVIBN & APPROVAL

RECCRD KEEPING & REFCRTING:

DAILY DATA REDLCT ION
MONTHLY REDUCT ION & REVIEV
QUARTERLY BMISSIONS RERCRT
QUARTERLY QA RERCRT

IOMMOOD»

OO W

9.)

1)

13.)

ANNUAL RATA:

PRETEST PREPARAT ION
HIRE TESTING TEAM

NOT I FY AGENCY

DO RATA

TAKE QORRECTIVE ACTION
RETEST

WRITE REPCRT

CERTIFY & SB\D REFCRT

IOGMMOOm»

)

)

) TAKE CORRECTIVE ACTION

) RETEST

) WRITE RERCRT

) CERTIFY & SB\D REFCRT
TO AGENCY

) AGE\CY REVIBN & APPROVAL

ANNUAL REVIBN & UPDATE:
A.) MIGW PLANT TEGHNICIANS
B.)
C.)
D.)
Ev)




4.2.4 A requirerent that measurerents be corrected to a dry basis
strongly favors extractive systems that include moisture reroval. All in-situ
systams, all dilution based systars, and sare extractive systars provide
measureTents on a wet basis. For the cost models it was assured that CBVB
which use an estimate of effluent moisture content are acceptable.

4.2.5 |t was also assured that it is acceptable to use carbon dioxide
(@,) as a diluent gas, with an appropriate calculation procedure to correct

@nission concentrations to standard conditions.

5.0 DESCRIPTION OF QOST MIDELS
5.1 GE\ERAL

Calculations are perfomed for each task for: (1) labor; (2) travel; and
(3) materials and supplies. Individual estimates are made for the carpany or
plant enviromrental engineer, plant technicians, consulting engineers, and test
personnel. Wbrk load factors were estimated for a base case with opacity, O,
0,, ND,, and diluent monitors located after the control device. For cases
other than the base case, |inear multipliers are used to adjust the
calculations.

5.2 LABOR OSTS

Direct labor costs are calculated fran the estimated nurber of hours
needed to carplete a task, the nurber of persons involved, and the generic
labor rates. Total labor costs are calculated as the sum of the direct labor
costs and direct labor times overhead. Overhead is included as a generic
factor for each labor group.

5.3 TRAEL AO5TS

It is assured that the office of the carpany enviromrental engineer is not
located at the plant site. Therefore, travel costs are calculated for each
task that requires the presence of the engineer at the plant. When required,
travel is also included for the consultant and testing personnel. Travel costs
per person are calculated fram generic travel fares, generic per dien, and an
estimated nurber of days on travel status. Multipliers are used to adjust the
estimates for cases other than the base case.

5.4 MATERIALS AND SUPPLIES

The cost of materials and supplies is included in a nurber of tasks.
Major costs, honever, are the costs of the support facilities and the CBW's.
Because of their megnitude these costs are calculated and discussed separately
in Sections 5.4.1 and 5.4.2. The O8Inodels include an estimate of the annual
cost of replacing worn and used equiprent, valued at 10 percent of the Cavb
cost.




5.4.1 The costs of Support Facilities are intended to include sarpling
ports, utilities, platfomrs, ladders, and an instrurent roam or enviromrental
shelter for the analyzers.

5.4.2 The cost of the CBVG is intended to include the cost of the
analyzers, the data acquisition system (DAS), and all associated sampling
lines, probes, calibration gas equiprent, and sarple conditioning hardaare.
Analyzer costs are provided in the progrars generated report. Vendor costs to
instal | the equiprent and train plant technicians is assured to be included in
these prices.

6.0 DISOUSSION
6.1 RESULTS ROR THE BASE CASES

Labor, travel, and material and supply costs were estimated for a base
case with opacity, @, S,, N, and diluent CBV6’s installed at the control
device outlet. After reviewing a few trial estimates, one is led to the
conclusion that total first-costs are about 1.7 times the purchase cost of the
CBVE. The estimating progrars show no significant difference between new and
existing sources. This, of course, is entirely dependant on the costs assured
for site modifications at an existing plant, and is inherently site-specific.

For a base case, annual O8M costs are about 40 to 50 percent of the first-
costs, and about 70 to 80 percent of the cost of the CHV6. The progrars
include 10 percent of the CHVB cost as a recurring expense to replace worn
equiprent and maintain an inventory of spare parts.

6.2 INCREVBENTAL QOSTS RCR EXTRACTIVE CBVB

The total first-cost increases with the nurber of pollutants monitored.
In general, total costs range fram about 1.9 to 1.7 times the cost of the CBVES.
This ratio decreases as the nurber of pollutants increases. Of importance is
the first-cost associated with a sinple CBVS for @0, which is estimated at
about $130,000. This is about $90,000 more than the estimated first-cost for
an opacity CHVB.

6.3 INCRAVENTAL QOSTS ROR HCI MONITCRING

A carputer run was conducted to calculate the first-cost of adding an HCI
monitor to a CBVB with 0 and SO, nonitors installed at the control device
outlet. The increase in first-cost was estimated at $27,000. This incrarental
cost is, hoaever, highly dependant on the cost of the HC| analyzer and sampling
system. An adequate sarpling system for HCl will probably cost an additional
:86808&)0 $10,000, while the cost of an HC| analyzer could be as high as

150, :

6.4 (QOSTS TO MINITOR PERCENT REOLTION RCR SO,

There is an incrarental cost associated with a percent reduction standard
for S0, carpared to an emission |imit at the stack outlet. In particular,
there would be a significant increase in cost because of the additional
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sarpling site and the need for a more costly sarpling system at the control
device inlet. First-costs are estimated to increase by about $100,000; annual
ORM costs are estimated to increase by approximately $10,000 to $40,000, with
the greater increase related to the point in-situ Ccave.

6.5 CBVB FOR QOVPLIANCE VS. CBVE RR EXCESS BVISSIONS

The cost progrars assure that regulations or pemits will define the CBVB
as the perfomance test method as was done under 40 GR Part 60, Subparts Da
and Db. As a result, the cost of developing a Quality Assurance Plan (QAP) and
the costs of quarterly audits and Data Assessrent Reports (DARs) required under
40 CFR Part 60, Appendix F are included in the estimates. Considering the
megnitude of the costs, it is reasonable to expect that a source oaner wou |d
incur most of these qual ity assurance costs independent of regulatory
requirerents.

A carputer run was conducted to calculate the cost of developing a QAP for
the base case described in Section 5.1. The resulting estimate for the QAP is
about 10 percent of the total first-costs. The costs of quarterly audits and
DARs include an annual Relative Accuracy Test Audit (RATA), a supplerental
RATA, and three Cylinder Gas Audits (QGA’s). The supplerental RATA is included
to account for a RATA that might need to be repeated or a RATA that might be
necessary after replacerent of a major CBVB carponent or start-up of the source
after a prolonged shut-doan. The annual and supplerental RATA’s are estimated
at about 10 percent each and the quarterly CGA’s are estimated at about 5
percent, for a total of approximately 25 percent of the annual O’ costs. The
cost of the quarterly DAR’s and the annual update of the QA plan are estimated
to be less than about 2 percent of annual OBM costs.

6.6 QOST OF CPACITY CBVB

Several carputer runs were made with an opacity monitor by itself and in
catbination with gas monitors. An examination of the results indicates that
the first-costs for an opacity nonitor without other gas monitors are about
$35,000 to $50,000, and annual O8M costs are approximately $20,000. When used
in carbination with gas monitors, the increrental first-cost of an opacity
monitor is decreased by about $5,000, and the corresponding increrental C8M
costs are decreased by about $4,000.

7.0 SIMVARY
o Total first-costs are approximately 1.7 times the purchase costs of
the CBVB, given the purchase costs used in this study. This ratio

decreases if purchase costs are increased.

o Annual O®M costs are about 40 to 50 percent of first-costs and about
70 to 80 percent of the CBVB costs.

o The first-costs for a GO CBVB are estimated at approximately $130,000,
which are significantly greater than first-costs of about $35,000 to
$50,000 for an opacity CHVE.




o Incrarental costs for HC| monitoring are dominated by the cost of the
HCI analyzer, which can vary fran the $15,000 value used in this study
to about $150,000.

o A requirarent to detemmine the percent reduction for S is estimated

to increase CBVB first-costs by about $100,000 and annual OBV costs by
about $10,000 to $40,000.

o The cost of implerenting the requirerents of 40 CFR Part 60 Appendix F
are estimated to be about 25 to 30 percent of the estimated annual O8M
costs.

8.0 UWSING THE QOSTING PROGRAM
8.1 GA\ERAL

This program has been designed to be user friendly. Function keys have
been programred to move the user through the program with speed and ease.
The main screen of the program (Figure 1) is broken into three boxes covering
(1) Location/Type of Monitor/Cost/# of Monitors, (2) Plant, (3) Location/# of
Sarpling Lines. A description of the function keys and the boxes in which they
can be used are shoan in Table 3.

<EFsc> Exit <F5> View Estimate <F8 View Variables

MVbde |
Locat ion Type of Mbni tor ! Cost Nurber
(B,A,S) (F1) of Monitors
Plant Location }# of Sarpling Lines
(N,E)
After Control Unit \
Existing Before Control Unit 1 1

Figure 1. Main Program Screen.
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TABLE 3. DESCRIPTION OF RINCTION KEYS

BOX KEY DESCRIPTION OF KEY RINCTICN

ANy BOX F5 CALOUMLATES THE QOST OF THE ESTIMATE

ANy BOX F3 BVABLES THE USER TO MOVE CONTER CLOOWMSE FROM BOX
TO BOX ON THE MAIN PROGRAM SCREEN

TYPE OF F1 BRINGS UP THE MONITOR SELECTION LIST WMITH QORRESAONDING

MONITCR MNITCR QOSTS

MONITCR F2 SELECTS TYPE OF MONITCR AND QORRESFONDING (OST AND

SELECTION TRANSFERS THE SELECTION TO THE MAIN PROGRAV SCREEN

LIST

LOCATION DENDOTES A MONITOR LOCAT ION BEFORE THE QONTROL DEVICE

LOCATION A DENDOTES A MONITCR LOCATION AFTER THE QONTROL DEVICE

LOCATION DENOTES A MONITCR LOCATION IN THE STAX

ND. OF 0-9 SELECTS THE NVBER OF MONITORS QORRESRONDING TO THE

MONITCRS TYPE A\D LOCATION OF THAT PARTIGULAR LINE

PLANT DENOTES A MONITCR BEING INSTALLED AT AN EXISTING PLANT

PLANT N DENOTES A MONITCR BEING INSTALLED AT A NEV PLANT

ND. OF 0-9 SELECTS THE NMVBER OF SAVPLING LINES BEFORE (R AFTER

SAVPLING THE CONTROL DEVICE

LINES

ANY BOX F8 LISTS A VARIABLES TABLE, WHERE CQOST CGHANGES CAN BE
MDE. ALL CHANGES ARE AUTOVATICALLY CARRIED THROUGH THE
B\TIRE PROGRAM

AFTER F7 THISWILL SAVE THE ESTIMATE UNDER THE GIVEN NAVE,

ESTIVATE GE\ERATE A RERCRT A\D SB\D IT TO THE PRINTER

IS
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8.2 BEXAWLE ESTIMATE

A schamatic flow chart for an EXISTING plant is shoan in Figure 2. The
plant wishes to monitor the control efficiency of their wet scrubber, (The
Control Device) to rarove out S02 fram the emission gas strean. So they choose
to install an SO2 Monitor at locations B and A. They also wish to monitor the
air Flow and Qpacity at the outlet location or Stack. So they install a Flowv
Mbnitor and Opacity Mbnitor at the S location.

DEVICE ]

Figure 2. Flow Chart for Exarple Plant.

The fol lonving shoas step-by-step how to set up the Main Program Screen and
calculate the estimate:

1. In the Location Box type B and press RETURN (for the SO, nmonitor
before the control device.)

2. Press F1 to bring up the Monitor Selection List, nove the cursor
to the S0, analyzer, and press F2 to select the S22 analyzer.

3. Press RETURN to nove to the Number of Monitors Box; enter 1, to
select one nmonitor.

4. Press RETURNN to return to the Location Box type A and press
RETURN (for the SO, monitor after the control device); repeat Steps
2-3.

5. Repeat Steps 1-3 to select an opacity monitor and a flowmonitor
at the stack location; use an S to denote their location in the
stack.

6. Press F3 tonove to the Plant Box; enter E, for an existing
plant.

7. Press F3 tonmove to the # Of Sarpling Lines Box. For this
exarple, 1 sarpling line is needed before and 1 after the control
device, for the S0, system. Type a 1 in the # of sarpling lines

before the control device, and a 1 in the # of sarpling lines after
the control device. The FlowNbnitor and Opacity Monitor do not
require sarpling lines.

1



8. Figure 3 illustrates The Main Program Screen for the exarple.

9. Press F5 to calculate the estimate. Check your estimate with the
estimate shoan in Table 4. To save and print a copy of the estimate,
press F7 and nare the file.

10. The Escape Key will allow~ you to return to the Main Program
Screen in order to create new estimates. It will also let you escape
fran the program.

11. To input new estimates you must backspace over the old estimates
to erase them.

12. By using the arrow keys, the user can move within the boxes on
the Main Program Screen.

<Fsc> Exit <F5> View Estimate <F8> View Variables

Mode |
Location Type of Nbnitor Cost Nurber
(B,A,S) (F1) of Monitors
B 2 Analyzer 10,000.00 1
A 2 Analyzer 10,000.00 1
S Opacity Monitor 20,000.00 1
S Flow Noni tor 20,000.00 1
Plant Locat ion )# of Sarpling Lines 1
(N,E) , =
After Control Unit \ 1
Existing Before Control Unit ! 1

Figure 3. The Main Program Screen for the Exarple Plant.

12




TABLE 4. ESTIMVATE FOR THE EXAVPLE PLANT

Type of Site
Existing
Monitor Locations

Unit Before After Stack Cost

Q@ Analyzer 0o 0o 0 10,000.00

@, /0, Analyzer 0 0 0 5,000.00

Flow Nbnitor 0 0 1 20,000.00

HC| Nbnitor 0 0 0 15,000.00

NO, Analyzer 0 0 0 15,000.00

Opacity Mbnitor 0 0 1 20,000.00

SO, Analyzer 1 1 0 10,000.00

No. of Gas Mbnitors 1 0

Total No. of Monitors 1 2

Sarpling Lines After Control Unit 1

Sampling Lines Before Control Unit 1

Estimated First-Costs
Labor Test Other
Total
w/CH Ctr DCs

Planning 7,100 0 600 7,700
Select Type of Equiprent 13,500 0 100 13,600
Provide Support Facilities 0 0 26,000 26,000
Purchase CBVB 0 0 170,000 170,000
Instal | & Check CBVB 13,300 0 2,000 15,300
Perfomance Spec Tests 3,900 11,700 1,100 16,700
Prepare QA/QC Plan 3,100 14,300 600 18,000
Totals 40,900 26,000 200,400 267,300
Operation and Maintenance 21,900 0 200 22,100
Annual Rata 2,100 8,000 400 10,500
Supplerental Rata 2,100 7,400 300 9,800
Quarterly QA’s 2,600 0 1,300 3,900
Record Keeping & Reporting 18,700 0 200 18,900
Annual Review & Update 15,500 0 9,200 24,700
Totals 62,900 15,400 11,600 89,900




