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FTOGFVW USffS IVPNJU. FCR
ESTIMXTES CF CSVS /W A\NJ4L C8M COSTS 

FCR hE/V/W EXISTIN3 CQ/BUETICN F/CILITIES

2.0 FLRP06ES

The purposes of this manual are to provide instructions and information on 
ho/v the estimated CETvS costs for different plant and CSVS configurations are 
derived using a corrputer model developed to sirrulate:

Costs for the purchase, installation, and initial performance testing 

of CB^S's (first-costs).

Costs for the operat ion and maintenance of CHVS's, including OX 
activities as required under Appendix F, 40 CFR Part 60 (Annual CEM 

Costs).

Section 8 provides instruct ions on t™ to rw uftrenriiritell.

1.0 INnTTLCTICN

Cmrpl iance with emission limits can be demonstrated by the periodic use of 
manual or instrimental test methods; or, the use of continuous emission 
monitoring systmrs (CB/S;s). If it is determined that carpi iance wi I I be 
determined using manual or instrumental test methods, it may be desirable to 
use CBVS's to provide on-going information on the proper operation and 
rmintenance of the process and emissions control equipment. Estimates of the 
costs of CHVS's are needed to decide the correct approach. The corputer cost 
model programs outlined in this manual wi 11 estimate the incurred costs of 
instal I ing CSVS's, CELB's, and f lew moni tors and their annual Oncosts for new 

and existing plants.

3.0 OLTLINE

The C8VB cost estimates provided by the cost model programs are based on 
the judgement and experience of Entropy Environmentalists, Inc. personnel, with 
supporting information on approximate system costs from several C8VB vendors. 
Vendor est imates were provided verbal ly, and were modi f ied and averaged to f 11 
the structure and constraints of the estimating procedure.

Programs using Paradox 3.5 software were developed for extractive and 
point in-situ Cff^B. For each type of CHVB a program was developed for:
(1) planning, purchasing, installation, and initial performance testing of
CHVB's (first-costs), for new and existing facilities; and (2) annual operating 
and maintenance (C&4) costs. Annual CSM costs were considered the same for new 
and existing faci I ities, given the same monitoring requirements.

Section 4 sunrar izes the project approach and major assumptions 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

1



4.0 PROJECT ZW M\JCR ^SSLK/PTIChS

2

___Section 7 sirmnerizes the more inportant
Section 8 describes howto use the costing program.

discussion of selected results, 
findings of the study. I------------

4.1 PROJECT APPROACH

Estimation of costs for facilities is corplex because of the
permutations and corrb i nat ions of parameters that might be required to be 
measured; the nimber of vurk elements and tasks included in the deve opment and 
implementation of a CSVS program; the diversity of CSVS designs, analytical 
techniques, and approaches to CSVS application at specific sources; and 
factors, such as CH^S expertise and exper ience wi thin a specific company and 
irrpIementation practices and policies of individual control agencies. Clearly, 
it is not practical to attempt to estimate the costs for all CSVS programs 
under all conditions. It is possible, however, to st ructure cost-est mnat ion 
models that define the v\ork elements and tasks and provide a structure tor 
revising case-specific cost factors such as labor rates, overhead, travel 

expenses, and equipment costs.

4.2 MkJCR ASSLMmiChS

For purposes of the cost models, it v\as necessary to make some simplifying 

assumptions. These are:

4.2.1 Gas CHvS's are divided into tw types: extractive and point in-
situ. Extract ive CSVS's are defined as systems vVii ch extract a gas sample at a 
rreasurement site and transport the sample through a conditioning system, and 
into separate gas analyzers. Point in-situ CHvS's are defined as those systems 

v\hich al lew the effluent to enter a measurement cel I in the stack or duct; the 
effluent in the sample cell is then analyzed by a variety of techniques, seme 
of v\hich al lew for the analysis of multiple gases by the same instrument.

4.2.2 A nurber of factors used in estimating costs are considered 
constant in al I calculations. These factors are listed in Tablet. It is 
reasonable to expect, for exarple, that labor rates for environmental engineers 
will vary f ram carpany to company. As shewn i n Tab I e 1, a f i xed value of 
$30.00/hr was used. The labor rate becomes $66.00/hr when overhead is 

included.

4.2.3 The major work elements and tasks associated with the design and 
implementation of a program are also fixed. The work elements and tasks 

are I isted in Table 2.



TZBLE 1. CTET FAJTCRS USED IN ALL PRXFWB

Staffing CategoryI tern

3 421

16.0027.0030.00 15.001. $/hr/person w/o overhead

1.601.601.20 1.202. Overhead

12.0012.006.00 6.003. Hrs/person/tr ip

200.00 200.00 600.00 600.004. Fare/person/trip

100.00 75.00 100.00 75.005. Per Dion

0.100.106. Fee

3

NJTE: Co I urn 1 = Ccrrpany Env i rormenta I Eng i nee r 
Colirm 2 = Plant Technicians
Co I um 3 = Consu I tant
Colirm 4 = Emissions Testing Personnel



  T^BLE 2. LIST CF FlRST-CD6T /W C8M TASKS  

FIRST-CCST TASKS

SELECT TYPE CF KUIFW4T:2.)PLANNING:1.)

FLFCHASE GETS HAFDWE:4.)FTTVICE SUPFCRT FACILITIES:3.)

PSWMW3E SPEC TEST (PST):6.)IISETALL AND OECK CSYS:5.)

PREPARE CA/OC PLAN:7.)

 

(Cont inued)
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A. )
B. )
C. )
D. )
E. )
F. )
G. )
H. )

A. )
B. )

C. )
D. )
E. )

A. )
B. )
C. )
D. )
E. )
F. )

A. )
B. )
C. )
D. )
E. )
F. )
G. )

A. )
B. )
C. )
D. )
E. )
F. )
G. )

A. )
B. )
C. )
D. )
E. )
F. )
G. )
H. )
I. )

REVIB/VhEKS & RKUIREYB^TS
HIRE (ThSULTANT
CN-SITE MEETING
VRITE CRAFT PLAN
REV IBV & QJJVBTT CN CRAFT 
VRITE FINAL PLAN
GET AGB\C/ APPROVAL CF PLAN 
KICK-CFF MEETING AT PLANT

REVI BA/ RBGJLATIChS
RESOLVE OUESTIChS
REVI BA/CRAM NG
IhSPECT SOLFCE
DEFIhE SPECIFIC CEhSTRAINTS
WRITE BTGITFffUNG REPCRT

ELY CPACITY BGUIFMBsLT 
ELY GAS CSVS BGJIFNBVT 

BLY DAS
ELY SAPLING SYSTBVS 
ELY FU3A/MCNITCRS

CECIDE CN APPROACH 
\ARITE SPECIFICATICNS 
ICeJTIFY POTHSTIAL BICCERS 

VRITE RFPs & GJARANTEES
COPY & MAI L RFPs 
RESFCND TO BILDgS CUESTIChS 
REVIBA/& EVALUATE PFCPC6ALS 
SELECT VMNhEFS
hKDTIATE CCNTRACTS

SELECT TEST CENTRACTCR 
PRETEST MEETING W/ (XNTRACTCR 
CRIFT TESTS PH3 ERA SPECS 
GAS CSVS PSTs
VRITE PST TEST REPCRT
REVI BA/ REPCRT & SEE) TO AGBEY 
AGBEY REVI BA/& APPROVAL

STRATIFICATICN TESTS
FINALIZE SAPLING SITES
GET AGBEY APPROVAL 
INSTALL CH^S 
START-UP BOUIFMEVT 
RESOLVE PROBERS
CALIBRATIONS

A. ) SAMPLING PCRTS
B. ) UTILITIES
C. ) PLATROFMS & LACEffS
D. ) IhSTFLMBVT ROOM



TABLE 2. (Continued)

ANMJ^L CBM TASKS

8.) CAY-JO-CAY ACTIVITIES: 9.) ANM-AL FATA:

* NJTE FLOVMTJITCRS IN2LLD03 IN CSVS

OLARTS^LY (BAs:11.)10.) SUPPLBVBVTAL FATA:

G.)

I.)

ANMJAL REVIEW&UPDATE:12.) RECCED KEEPIhG & REFCFTIIXG: 13.)

5

A. )
B. )
C. )
D. )
E. )

DAILY DATA RHWICN 
NCNTHLY RHUCTICN & REVIB/V 
CLARTERLY BVIISSICFJS REPCFT 
CLARTERLY QA REFCFT

A. )
B. )
C. )
D. )

A. )
B. )
C. )
D. )
E. )
F. )
G. )
H. )

A. )
B. )
C. )
D. )
E. )
F. )

A. )
B. )
C. )
D. )
E. )
F. )
G. )
H. )

A. )
B. )
C. )
D. )
E. )
F. )

DAI LY O-ECKS CF OXS 
EAI LY O-ECKS CF CSvS * 
AEB<LY O-ECKS CF CEKS 
AEBCLY CHECKS GF CSVS * 
LCNIH.Y O-ECKS GF CELS 
MNTH-Y DECKS CF CSVS *

NOTIFY AGB<Y
DO OGAs
TAKE CCFFECTIXE ACTICN 
RETEST
VRITE REPCFT
CERTIFY & sen REFCFT
TO AGBCY
AGEMY REVIB/V& AfflO/AL

MTGW/ PLANT TECHMICIZ^S 
REVIBAZ PffFCFLmX DATA 
UPDATE QA PLAN
UPDATE BOJIRVeVT IIWTICR/ 
TRAININ3 & OLFS^CES

PRETEST PREPARATION
HIRE TESTIN3 TEZM 
NOTIFY OO
DO RATA
TAKE CCFRECTIVE ACTICN 
RETEST
\ARITE REPCFT
CERTIFY & S8\D REPCFT 
TO AGBACY
AGHMOY REVI BV& APPROVAL

PRETEST PREPARATION
HIRE TESTIN3 TEZM
NOTIFY AGEMY
DO RATA
TAKE CEFRECTIA^ ACTICN
Ft itS I
VRITE REPCFT
CERTIFY & SBO REPCFT
TO AGBACY

I.) AGBACY REVI BA/& APPROVAL



All in-situ

5.0 CESCRIPTICN CF GST MTELS 

5.1

5.2 LABCR CESTS

5.3 TRAVEL CC6TS

5.4 MXTWIALS ZW SUPPLIES
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932, NDX,

4.2.5 It v\as also assured that it is acceptable to use carbon dioxide 
(032) as a diluent gas, with an appropriate calculation procedure to correct 

emission concentrations to standard conditions.

Direct labor costs are calculated from the estimated nurber of hours 
needed to complete a task, the nurber of persons involved, and the generic 
labor rates. Total labor costs are calculated as the sun of the direct labor 
costs and direct labor times overhead. Oerhead is included as a generic 

factor for each labor group.

It is assured that the office of the corpany envi ronrenta I 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. Wien required, 
travel is also included for the consultant and testing personnel. Travel costs 
per person are calculated from generic travel fares, generic per diem, and an 
estimated nurber of days on travel status. Lbltipliers are used to adjust the 
estimates for cases other than the base case.

The cost of mater ials and suppl ies is included in a nurber of tasks, 
totajor costs, however, are the costs of the support facilities and the CB^S's. 
Because of their magnitude these costs are calculated and discussed separately 
in Sections 5.4.1 and 5.4.2. The CSTIrrodels include an estimate of the annual 
cost of replacing worn and used equipment, valued at 10 percent of the GEMS 

cost.

4.2.4 A requirement that measurements be corrected to a dry basis 
strongly favors extractive systems that include moisture removal. A!1. ... 
systems, all dilution based systems, and some extractive systems provide 
measurements on a wet basis. For the cost models it was assumed that CBvS 
Wiich use an estimate of effluent moisture content are acceptable.

Calculations are performed for each task for: (1) labor; (2) travel; and 
(3) materials and suppl ies. Individual estimates are made for the company or 
plant environmental engineer, plant technicians, consulting engineers, and test 
personnel. Wirk load factors were estimated for a base case with opacity, CD,

■3„, and diluent monitors located after the control device. For cases 
other than the base case, I inear mul t ipl iers are used to adjust the 

caleu I at ions.



6.0 DISQJ6SICN

6.1 RESULTS TCR TVE B^SE CASES

6.2 IIXCRSVB'JTAL GOSTS FCR EXTRACTIVE CSVS

6.3 IhCRSVBVTAL CESTS FCR KI MTJITCRIFG

6.4 COSTS TOkCNITCR PffCHVT REDKTICN FCR SC^

7

For a base case, annual GSM costs are about 40 to 50 percent of the first- 
costs, and about 70 to 80 percent of the cost of the CSVS. The programs 
include 10 percent of the CSVS cost as a recurring expense to replace v\orn 
equipment and maintain an inventory of spare parts.

5.4.1 The costs of Support Facilities are intended to include sampling 
ports, utilities, platforms, ladders, and an instrurent rocm or environmental 
shelter for the analyzers.

5.4.2 The cost of the CSVS is intended to include the cost of the 
analyzers, the data acquisition system (DAS), and all associated sampling 
I ines, probes, cal ibrat ion gas equipment, and sample condi t ioning hard/xere. 
Analyzer costs are provided in the programs generated report. Vendor costs to 
install the equipment and train plant technicians is assured to be included in 
these pr ices.

There is an incremental cost associated with a percent reduction standard 
for 9D2 compared to an emission limit at the stack outlet. In particular, 
there \aouId be a significant increase in cost because of the additional 

A computer run vxas conducted to calculate the f i r st-cost of adding an KI 
monitor to a CSVS with CD and 9^ monitors instal led at the control device 
outlet. The increase in f i rst-cost v\as estimated at $27,000. This incremental 
cost is, however, highly dependant on the cost of the KI analyzer and sampling 
system. An adequate samp I ing system for KI wi 11 probably cost an additional 
$8,000 to $10,000, vVii le the cost of an KI analyzer could be as high as 
$150,000.

Labor, travel, and material and supply costs v^ere estimated for a base 
case with opacity, CD, 90^, NDX and diluent CBVS'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 
CHV6. The estimating programs show no significant difference betvxeen new and 
existing sources. This, of course, is entirely dependant on the costs assumed 
for s i te mod i f icat ions at an existing plant, and is inherently site-specific.

The total first-cost increases with the number of pol lutants monitored. 
In general, total costs range from about 1.9 to 1.7 times the cost of the CHVB. 
This ratio decreases as the number of pollutants increases. Of importance is 
the f i rst-cost associated wi th a simple CSVS for CD, vxhich is est imated at 
about $130,000. This is about $90,000 more than the estimated first-cost for 
an opac i ty CSVS.
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6.6 CEET OF CPA2ITY CSVS

Several ccrrputer runs v\e re made wi th an opaci ty mon i tor by itself and in 
corrbinat ion with gas mon i tors. Ai exami nat ion of the results indicates that 
the f i rst-costs for an opacity monitor without other gas monitors are about 
$35,000 to $50,000, and annual C8M costs are approximately $20,000. Wien used 
in corrbinat ion with gas rroni tors, the incremental f i r st-cost of an opaci ty 

monitor is decreased by about $5,000, and the corresponding incremental C&/I 
costs are decreased by about $4,000.

7.0 SJA4W

Total first-costs are approximately 1.7 times the purchase costs of 
the CSVS, given the purchase costs used in this study. This ratio 
decreases if purchase costs are increased.

Annual 094 costs are about 40 to 50 percent of first-costs and about
70 to 80 percent of the CSVS costs.

The first-costs for a 03 CSvS are estimated at approximately $130,000, 
v\hich are significantly greater than first-costs of about $35,000 to 
$50,000 for an opacity CSVS.

sarpl ing site and the need for a more costly sarpl ing system at the control 
device inlet. First-costs are estimated to increase by about $100,000; annual 
C94 costs are estimated to increase by approximately $10,000 to $40,000, with 
the greater increase related to the point in-situ C£M>.

6.5 CSVS FTP CWPLIZMZE \6. CSVS FCR DCESS EMISSIOS

The cost programs assure that regulations or perrnits wi I I define the CSVS 
as the performance test method as was done under 40 CFR Part 60, Subparts Da 
and Db. As a result, the cost of developing a Qual ity Assurance Plan (CAP) and 
the costs of quarterly audits and Data Assessment Reports (CARs) required under 
40 CFR Part 60, Appendix F are included in the estimates. Considering the 
magnitude of the costs, it is reasonable to expect that a source cwier wxild 
incur most of these quality assurance costs independent of regulatory 

requi rements.

A computer run was conducted to calculate the cost of developing a CAP for 
the base case descr ibed in Sect ion 5.1. The resul ting est imate for the Q^P is 
about 10 percent of the total first-costs. The costs of quarterly audits and 
CARs include an annual Relative Accuracy Test Audit (RATA), a supplemental 
RATA, and three Cyl inder Gas Audits (CGA's). The supplemental RATA is included 
to account for a RATA that might need to be repeated or a RATA that might be 
necessary after replacement of a major CSVS component or start-up of the source 
after a prolonged shut-doAn. The annual and supplemental 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 C94 costs,
cost of the quarterly CAR's and the annual update of the CA plan are estimated 
to be less than about 2 percent of annual C94 costs.
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8.0 USING H-E CCSTIhG PF03VM 

8.1

<EsOExit <F5> ViEst imate <F8> Vie/v Var iables

Mxlel
I

Cost

# of Sarp I ing LinesLocat ion

Existing
i1

Figure 1. IVbin Program Screen.

9

Mrrber 
of Nbnitors

After Cont rol Uhi t 
Before Control Uhit

A requirement to determine the percent reduction for SQ is estimated 
to increase CSVS first-costs by about $100,000 and annual C8M costs by 
about $10,000 to $40,000.

Locat ion 
(B,A,S)

Incremental costs for FC I monitoring are dominated by the cost of the 
PCI analyzer, v\hich can vary from the $15,000 value used in this study 
to about $150,000.

Type of IVbnitor 
(Fl)

Plant
(N,E)

The cost of implement ing the requi rements of 40 CFR Part 60 Appendix F 
are estimated to be about 25 to 30 percent of the estimated annual CXM 

costs.

This program has been designed to be user friendly. Function keys have 
been programnned 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) Locat ion/Type of M>ni tor/Cost/# of Mjni tors, (2) Plant, (3) Location/# of 
Sampling Lines. A description of the function keys and the boxes inv\hich they 
can be used are show) in Table 3.



TZBLE 3. DE9CRIFTICM OF FlhCTICN KBS

CeSCRIFTICN CF KEY FIACTICNKEY0CX

CALCULATES T-E CEST CF IFE ESTIMXTEF5AW BCX

F3AW BCX

F1

F2

DBWTES A MMITCR LOCATICN BEFCRE 7TE CENTFOL DEVICELOCATICN B

□eOTES A rXMlTCR LOCATICN AFTW TTE CENTFOL DEVICELOCATICN A

D0\OTES A M2NITCR LOCATICN IN TTE STACKSLOCATICN

0-9

D0OTES A LCNITCR BEIN3 IhSTALLW AT AN EXISTING PLANTEPLANT

DBOTES A LCNITCR BEIN3 IhSTALLED AT A hEA/ PLANTPLANT N

0-9

F8ZNY BCX

F7

10

AFTER 
ESTIMATE
IS
CALCULATW

SFI FCTS TYPE CF foCNITCR AND OCFRESFOXDIN3 COST AND 
TFAhBFERS TFE SELECTION TO IFE MAIN PFOGFVM SCREBM

SELECTS TFE NWBST CF NON I TORS CEFRESPCNDIN3 TO TFE 
TYPE AND LOCATICN CF THAT PARTICULAR LlhE

BRINS IF TFE NCNITCR SELECTION LISTVMTFI CEFRESPCNDIN3 

MTJITCR COSTS

CABLES TFE USST TO NCVE OOLNTHT CUDCKMSE FFWI BCX 
TO BCX CN TFE MAIN PFOGVM SCREEN

LISTS A VARIABLES TABLE, WERE COST GANCES ON BE 
MCE. ALL GANCES ARE AUKMATICALLY CARRIED TFFEUGI TFE 
ENTIRE PF03WI

THIS WILL SAVE TFE ESTIMATE LNDER TFE GIVSM NAVE, 
GBWRATE A REPCRT AND SSTD IT TO TFE PRINTER

SELECTS TFE NKBST CF SAMPLING LINES BEFORE CR AFTHT 
TFE CENTFOL DEVICE

TYPE CF 
MMITCR

NCNITCR
SELECTICN
LIST

ND. OF 
NCNITCRS

ND. OF 
SAMPLING 
LINES



8.2 EX^PLE ESTIMATE

AB

Figure 2. Flowchart for Exarple Plant.

1.

3.

5.

Press F3 to move to the Plant Box; enter E, for an existing

For this7.

11

S 
STZCC

Press RETLFN to move to the Nirrber of Monitors Box; enter 1, to 
select one rroni tor.

The fol lowing shows step-by-step how to set up the Mbin Program Screen and 
calculate the estimate:

In the Location Box type B and press RETLFN (for the SQ monitor 

before the control device.)

A scherrat ic flow chart for an EXISTINj plant is shown in Figure 2. The 
plant wishes to monitor the control efficiency of thei r wet scrubber, (The 
Control Device) to remove out 932 from the emission gas stream. So they choose 
to instal I an 932 Mbnitor at locat ions B and A. They also wish to monitor the 
ai r Flow and Opaci tv at the out let locat ion or Stack, So they install a plow 
Mbnitor and Opacity Mbnitor at the S location.

CCNTTOL
CEVICE

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

4. Press RETLFN to return to the Location Box type A and press 
RETLFN (for the monitor after the control device); repeat Steps 

2-3.

2. Press F1 to bring up theMbnitor Selection List, move the cursor 
to the SO2 analyzer, and press F2 to select the 932 analyzer.

6.
plant.

Press F3 to move to the # Of Sanrpl ing Lines Box. 
example, 1 sampling line is needed before and 1 after the control 
device, for the 9^ system. Type a 1 in the # of saipl ing lines 
before the control device, and a 1 in the # of sampling lines after 
the control device. The FlowMbnitor and Opacity Mbnitor do not 
require sampling lines.



9.

10.
11 wi 11 also let you escape

12.

<EsOExit <F5> Vie/v Est irrate <F8> Via/v Var iables

IVbdel

Cost

Locat ion

Jj

Figure 3. Thefotain Program Screen for the Exarrple Plant.
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10,000.00
10,000.00
20,000.00
20,000.00

1
1

1
1
1
1

Nurber 
of Monitors

B
A
S
S

After Cont rol Uhi t 
Before Cont rol Uhi t

932 Analyzer
932 Analyzer 
Opacity IVbn i tor 
Flewh/bni tor

Locat ion 
(B,A,S)

By using the arrew keys, the user can move within the boxes on 
the [Vtein Program Screen.

i
# of Samp I ing Lines

Type of Ltoni tor 
(F1)

Plant 
(N,E) 

Existing

8. Figure 3 illustrates TheMiin Program Screen for the example.

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 name the fi le.

The Escape Key wi 11 al low you to return to.the Mb in Program 
Screen in order to create new est imates. I _ " 7
from the program.

11. To input new est imates you rrust backspace over the old estimates 

to erase them.



TABLE 4. ESTIMATE FCR THE EX^PLE PLANT

Type of Site

Existing

CostStackBeforeUh it

1

Uhi t

Estimated First-Costs

OtherTestLabor
Total

DCsCtrw/CH

13

1
1

0
0
1
0 
0
1
0

0
0
0
0 
0
0
1

0
0
0
0
0
0
1

1
1

0
2

7.100
13,500

0
0

13,300
3,900
3.100 

40,900

22,100
10,500
9,800 
3,900

18.900
24,700
89.900

10,000.00
5,000.00 

20,000.00 
15,000.00 
15,000.00 
20,000.00
10,000.00

21.900
2,100
2,100
2,600 

18,700
15,500
62.900

00 Analyzer 
CO2/O2 Analyzer 
FI cw h/bni tor 
PCI IVbnitor 
hOx Analyzer 
Opacity Mxii tor 
SD2 Analyzer

200
400 
300 

1,300
200 

9,200
11,600

Operat ion and h/bintenance 
Annual Rata
Supplemental Rata
Quarter ly CSVs
Record Keeping & Report ing 
Annual Review & Update 
Totals

hb. of Gas h/bni tors
Total Nd. ofIVbnitors 1

PIann i ng
Select Type of Equipment 
Provide Support Facilities 
Purchase CHVS
Instal I & Check CSVS 
Performance Spec Tests 
Prepare Q^/OC Plan 
Totals

Sampling Lines After Control
Samp I ing Lines Before Control Uh it

IVbnitor Locations
After

2,000
1,100

600
200,400 267,300

0
8,000 
7,400 

0 
0 
0

15,400

0
0 
0 
0 
0

11,700
14,300 
26,000

600 
100

26,000

7.700 
13,600 
26,000

170,000 170,000
15,300
16.700 
18,000


