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Version)
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APPENDIX H

ENGINEERING COSTS FOR MACT NEW SOURCES FOR OPTIONS 1 -3

MACT standards are also proposed for new sources. A new source can be a newly
constructed HWI or an existing BIF that begins burning hazardous waste. Costs to meet MACT
standards for new sources were determined for current "baseline" standards as well as the new
sources floor and new sources BTF. This analysis is of three early MACT options that are no
longer under consideration. The brief description of the options is given below.

• Option 1 -- Basic Option
• Option 2 -- Basic Option + Common Standards + Stringent LVM
• Option 3 -- Basic Option with Improved PCDD/PCDF and Hg

H.1 Approach

The following procedure is used to calculate costs for new sources:

• Determine the air pollution control system (APCS) that is necessary to simultaneously
meet the proposed MACT standard options for all HAPs. Technology decisions are based
on a combination of engineering judgement and demonstrated performance of existing
sources.

• Determine the APCS that is necessary to meet the current regulatory standards ( baseline”
system).

• Determine the cost of the MACT option standards as the difference between the APCS
necessary to meet present regulatory standards (baseline) and the system that is required
to meet the proposed MACT option standards. The cost models used to cost the APCDs
for new sources are the same models that were utilized in the engineering cost analysis
for existing sources. A complete description of these cost models is given in Appendix
E.

The air pollution control system costs are not intended to be complete system costs”
since the costs of ancillary equipment (e.g., fans, stack) which are required by both the baseline
the MACT systems are not included. The costs provided are for differential” items.

Each piece of control equipment in the system has been costed as a stand-alone device;
this may be a conservative estimate since there would most likely be a certain economy of
purchase and installation” when building a complete new facility.
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The standards, required APCS and assumptions made in the cost analysis are presented
in sections H.2, H.3, H.4 and H.5 for the current baseline and option 1, 2 and 3 respectively.
The cost tables for new sources follow these sections. Table H-1 summarizes the annualized
costs for the current baseline standard as well as the floor and BTF standards. In Table H-2, the
differential cost between the baseline cost and the cost for the floor and BTF options is given.
Tables H-3, H-4 and H-5 present a breakdown of the capital, annual operating and total
annualized cost for each of the option and baseline components for cement kilns, LWA Kilns and
incinerators respectively.

H.2 New Sources Baseline System

The standards, required APCS and assumptions made in assigning the APCS are listed
below for the new source current baseline standards.

• Standards:

Current RCRA and BIF standards

• Required APCS:

Incinerator WQ + VS + WS
Cement Kilns FF
LWA Kilns FF

where: FF : fabric filter
WS : wet scrubber for acid gas control
WQ : water quench cooling tower
VS: venturi scrubber

• Assumptions:

1.) Required APCSs are the most cost effective alternative to meet currently
operating facility median emissions levels for HAPs and source categories;
these facilities are meeting current regulatory standards.

2.) Medium energy VS (50 in. H2O pressure drop) to meet current standards for
incinerators.

H.3 New Source Option 1 - Basic Option

The standards, required APCS and assumptions made in assigning the APCS are listed
below for the new source Option 1 standards.
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• Standards:

PCDD/PCDF 0.2 TEQ ng/dscm for all
Hg 30 µg/dscm for all
SVM 40 µg/dscm for all
LVM 80 µg/dscm for all
HCl 25 ppmv for all
Cl2 1 ppmv for all
PM 0.01 for LWAK and incinerators and 0.03 for CKs
CO/THC 50/5 ppmv for incinerators and LWAK, and NA/20 for CKs

• Required APCS:

Incinerators WQ + (DI + CI + FF) + WS (for medium and large sized
facilities)

WQ + FF + PT + RH + CB (for small sized facilities)
Cement Kilns WQ + FF + (CI + FF) + WS
LWA Kilns WQ + FF + (DI + CI + FF) + WS

where: CI : carbon injection for Hg and PCDD/PCDF control
CB : carbon bed for Hg and PCDD/PCDF control
DI : dry sorbent injection for acid gas control
FF : fabric filter
RH : reheat (to raise flue gas temperature above saturation level)
WS : wet scrubber for acid gas control
WQ : water quench cooling tower

• Assumptions:

1.) CI (or CB based on cost effectiveness) is needed for all source categories to
control PCDD/PCDF to 0.2 TEQ ng/dscm and Hg to 30 µg/dscm. About
50% of CK and 40% of incinerator PCDD/PCDF condition medians are < 0.2
TEQ ng/dscm.

2.) LVM and SVM limits achievable through combination of feed and well
operated and designed FF (limits set at floors for existing sources).

3.) HCl CK limit of 25 ppmv requires add-on wet scrubbing (over 50% of
hazardous waste burning CK condition medians are less than 25 ppmv).

4.) For large and medium sized incinerators and LWAKs, dry sorbent injection
for acid gas control is used in combination with carbon injection. Carbon
injection is not typically used when high acid gas levels are present since acid
gases are adsorbed on the carbon, leading to premature saturation and loss of
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carbon capture effectiveness. A wet scrubber is used downstream for final
acid gas cleanup.

5.) For small sized incinerators, carbon beds are more cost effective than carbon
injection. Similar to carbon injection, carbon beds are not used when high
acid gas levels are present. Thus the carbon bed is positioned downstream
of acid gas removing wet scrubber; flue gas reheat is required since the
carbon bed can not operate effectively when the flue gas temperature is below
the saturation level.

H.4 New Source Option 2 -- Basic Option + Common Standards + Stringent LVM

The standards, required APCS and assumptions made in assigning the APCS are listed
below for the new source Option 2 standards.

• Standards:

PCDD/PCDF 0.2 TEQ ng/dscm for all
Hg 30 µg/dscm for all
SVM 40 µg/dscm for all
LVM 30 µg/dscm for all
HCl 25 ppmv for all
Cl2 1 ppmv for all
PM 0.01 for LWAK and incinerators and 0.015 for CKs
CO/THC 50/5 ppmv for all

• Required APCS:

Incinerators WQ + (DI + CI + FF) + WS (for medium and large sized
facilities)

WQ + FF + WS + RH + CB (for small sized facilities)
Cement Kilns AB + WQ + FF + (CI + FF) + WS
LWA Kilns WQ + FF + (DI + CI + FF) + WS

• Assumptions:

1.) Afterburner required for CKs to achieve 50/5 CO/THC levels.
2.) PM limit for CKs achieved by well operated and designed FF.
3.) Low LVM common limit of 30 µg/dscm is achievable with well operated and

designed FF with high performance fabric such as Nomex or Goretex.

H.5 Option 3 -- Basic Option with Improved PCDD/PCDF and Hg

The standards, required APCS and assumptions made in assigning the APCS are listed
below for the new source Option 3 standards.
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• Standards:

PCDD/PCDF 0.1 TEQ ng/dscm for all
Hg 5 µg/dscm for all
SVM 40 µg/dscm for all
LVM 80 µg/dscm for all
HCl 25 ppmv for all
Cl2 1 ppmv for all
PM 0.01 for LWAK and incinerators and 0.03 for CKs
CO/THC 50/5 ppmv for incinerator and LWAKs, and NA/20 for CKs

• Required APCS:

Incinerators WQ + FF + WS + RH + CB
Cement Kilns WQ + FF + CB + WS
LWA Kilns WQ + FF + WS + RH + CB

• Assumptions:

1.) CB required for Hg control to 5 µg/dscm and PCDD/PCDF control to 0.1
TEQ ng/dscm for all source categories.
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TABLE H-1

TABLE H-1.  MACT NEW SOURCE COSTS

Category Option (annualized costs shown)

Baseline 1 2 3

Cement Kilns
  Small $571 K $2,174 K $5,770 K $2,782 K
  Large $1,264 K $4,581 K $13,141 K $6,122 K

Light Wt. Agg. Kilns
  Medium $228 K $1,530 K $1,530 K $1,591 K

Incinerators
  Small $321 K $530 K $530 K $530 K
  Medium $537 K $923 K $923 K $1,129 K
  Large $985 K $1,626 K $1,626 K $2,042 K

Page 1



TABLE H-2.  DIFFERENTIAL MACT NEW SOURCE COSTS

Category Option (differential annualized costs shown)

1 2 3

Cement Kilns
  Small $1,603 K $5,199 K $2,211 K
  Large $3,317 K $11,877 K $4,858 K

Light Wt. Agg. Kilns
  Medium $1,302 K $1,302 K $1,363 K

Incinerators
  Small $209 K $209 K $209 K
  Medium $386 K $386 K $592 K
  Large $641 K $641 K $1,057 K



COST ESTIMATE DETAILS FOR NEW MODEL PLANTS FOR CEMENT KILNS

Source Group Model Plant Size Category Description of Model Plant Cost Model 
Used

Capital Cost Annualized 
O&M Cost

Annualized 
Total Cost

CK Baseline S Add FF 4M $1,977K $348K $571K 

L Add FF 4M $4,683K $739K $1,264K 

Option 1 S Add WQ 2M $444K $83K $141K 

Add FF 4M $1,977K $348K $571K 

Add CI 9M $409K $359K $412K 

Add FF 4M $1,977K $348K $571K 

Add PT 16M $840K $342K $479K 

TOTAL $5,646K $1,480K $2,174K 

L Add WQ 2M $760K $147K $247K 

Add FF 4M $4,683K $739K $1,264K 

Add CI 9M $510K $730K $797K 

Add FF 4M $4,683K $739K $1,264K 

Add PT 16M $1,802K $715K $1,009K 

TOTAL $12,439K $3,069K $4,581K 

Option 2 S Add AB 17M $651K $3,511K $3,596K 

Add WQ 2M $444K $83K $141K 

Add FF 4M $1,977K $348K $571K 

Add CI 9M $409K $359K $412K 

Add FF 4M $1,977K $348K $571K 

Add PT 16M $840K $342K $479K 

TOTAL $6,297K $4,991K $5,770K 

L Add AB 17M $828K $8,451K $8,560K 

Add WQ 2M $760K $147K $247K 

Add FF 4M $4,683K $739K $1,264K 

Add CI 9M $510K $730K $797K 

Add FF 4M $4,683K $739K $1,264K 

Add PT 16M $1,802K $715K $1,009K 

TOTAL $13,267K $11,520K $13,141K 

Option 3 S Add WQ 2M $444K $83K $141K 

Add FF 4M $1,977K $348K $571K 

Add CB 6M $6,873K $688K $1,591K 

Add PT 16M $840K $342K $479K 

TOTAL $10,133K $1,461K $2,782K 

L Add WQ 2M $760K $147K $247K 

Add FF 4M $4,683K $739K $1,264K 

Add CB 6M $15,686K $1,540K $3,603K 

Add PT 16M $1,802K $715K $1,009K 

TOTAL $22,932K $3,141K $6,122K 



TABLE H-4. COST ESTIMATE DETAILS FOR NEW MODEL PLANTS FOR LWA KILNS

Source Group Model Plant Size Category Description of Model Plant Cost Model 
Used

Capital Cost Annualized 
O&M Cost

Annualized 
Total Cost

LWAK Baseline Add FF 4M $610K $159K $228K 

Option 1 Add WQ 2M $269K $51K $86K 

Add FF 4M $610K $159K $228K 

Add DI 13M $624K $428K $510K 

Add CI 8M $208K $173K $200K 

Add FF 4M $610K $159K $228K 

Add PT 16M $302K $229K $278K 

TOTAL $2,624K $1,198K $1,530K 

Option 2 Add WQ 2M $269K $51K $86K 

Add FF 4M $610K $159K $228K 

Add DI 13M $624K $428K $510K 

Add CI 8M $208K $173K $200K 

Add FF 4M $610K $159K $228K 

Add PT 16M $302K $229K $278K 

TOTAL $2,624K $1,198K $1,530K 

Option 3 Add WQ 2M $269K $51K $86K 

Add FF 4M $610K $159K $228K 

Add ST 12M $946K $309K $463K 

Add RH 18M $269K $183K $218K 

Add CB 6M $2,477K $270K $596K 

TOTAL $4,571K $972K $1,591K 



TABLE H-5. COST ESTIMATE DETAILS FOR NEW SOURCE MODEL PLANTS FOR INCINERATORS

Source Group Model Plant Size Category Description of Model Plant Cost Model 
Used

Capital Cost Annualized 
O&M Cost

Annualized 
Total Cost

INC Baseline S Add WQ 2M $184K $39K $63K 

Add VS 11M $84K $146K $159K 

Add PT 16M $54K $90K $99K 

TOTAL $321K $274K $321K 

M Add WQ 2M $232K $45K $76K 

Add VS 11M $154K $281K $306K 

Add PT 16M $191K $125K $156K 

TOTAL $576K $451K $537K 

L Add WQ 2M $306K $58K $98K 

Add VS 11M $308K $573K $623K 

Add PT 16M $415K $197K $265K 

TOTAL $1,029K $827K $985K 

Option 1 S Add WQ 2M $184K $39K $63K 

Add FF 4M $76K $89K $97K 

Add PT 16M $54K $145K $154K 

Add RH 18M $146K $60K $79K 

Add CB 6M $340K $91K $136K 

TOTAL $799K $424K $530K 

M Add WQ 2M $232K $45K $76K 

Add DI 13M $574K $274K $349K 

Add CI 8M $198K $131K $157K 

Add FF 4M $273K $120K $151K 

Add PT 16M $191K $160K $191K 

TOTAL $1,466K $729K $923K 

L Add WQ 2M $306K $58K $98K 

Add DI 13M $667K $554K $641K 

Add CI 8M $217K $207K $235K 

Add FF 4M $871K $195K $293K 

Add PT 16M $415K $290K $358K 

TOTAL $2,476K $1,304K $1,626K 

Option 2 S Add WQ 2M $184K $39K $63K 

Add FF 4M $76K $89K $97K 

Add PT 16M $54K $145K $154K 

Add RH 18M $146K $60K $79K 

Add CB 6M $340K $91K $136K 

TOTAL $799K $424K $530K 

M Add WQ 2M $232K $45K $76K 

Add DI 13M $574K $274K $349K 

Add CI 8M $198K $131K $157K 

Add FF 4M $273K $120K $151K 

Add PT 16M $191K $160K $191K 

TOTAL $1,466K $729K $923K 

L Add WQ 2M $306K $58K $98K 

Add DI 13M $667K $554K $641K 

Add CI 8M $217K $207K $235K 

Add FF 4M $871K $195K $293K 

Add PT 16M $415K $290K $358K 

TOTAL $2,476K $1,304K $1,626K 

Option 3 S Add WQ 2M $184K $39K $63K 

Add FF 4M $76K $89K $97K 

Add PT 16M $54K $145K $154K 

Add RH 18M $146K $60K $79K 

Add CB 6M $340K $91K $136K 

TOTAL $799K $424K $530K 

M Add WQ 2M $232K $45K $76K 

Add FF 4M $273K $120K $151K 

Add PT 16M $191K $367K $398K 

Add RH 18M $230K $122K $152K 

Add CB 6M $1,339K $177K $353K 

TOTAL $2,264K $831K $1,129K 

L Add WQ 2M $306K $58K $98K 

Add FF 4M $871K $195K $293K 

Add ST 12M $1,075K $391K $566K 

Add RH 18M $299K $250K $289K 

Add CB 6M $3,374K $353K $796K 

TOTAL $5,925K $1,246K $2,042K 



APPENDIX I

ADDENDUM TO THE MAIN REPORT

The 6 Percent Floor emissions standards have been modified since the first draft of
Volume V was written in September of 1995. Section 2 of Volume V was updated in November
to include a discussion of the change in the 6 Percent Floor emission standards but the
engineering costs presented in Section 2 are for the initial 6 Percent Floor emission standards.
A qualitative discussion of the impact on engineering costs due to the change in standards is
contained in Section 2.8 of the Volume V main report. In addition, the fabric filter (FF) cost
model and and the methodology for estimating the engineering cost per HAP to comply with the
6 Percent BTF Proposal have been modified since the November draft of Volume V. This
addendum contains a discussion of all of these changes along with updated engineering cost
analysis tables and national emission estimates for the Final Recommended 6 Percent Floor.

The discussion provided in this addendum (Appendix I) of the changes to the the fabric
filter (FF) cost model and and the methodology for estimating the engineering cost per HAP to
comply with the 6 Percent BTF Proposal is the only discussion of these subjects included in
Volume V. Since the engineering costs are dependent on the FF cost model, the discussion of
the cost model is provided prior to the presentation of the revised engineering costs for the 6
Percent Floor and BTF proposal.

I.1 FABRIC FILTER COST MODEL

As described in Section 2.4, a fabric filter is projected for any HWC that requires greater
than 75 percent reduction in emissions of PM, SVM or LVM. A FF is also installed for carbon

capture (in addition to PM, SVM and LVM control) when activated carbon injection is required
for control of Hg and PCDD/PCDF on cement and LWA kilns. Due to this multi-functional
use of the FF in the engineering cost analysis, a broad range of FF performance is required.

An OAQPS FF cost model is utilized to determine the cost of FFs in the engineering cost
analysis. The OAQPS cost model contains separate algorithms for a reverse air FF and a pulse
jet FF. In the previous engineering cost analyses a reverse air FF with fiberglass bags and a gas-

I-1



to-cloth ratio of 2 was specified for all cases where a FF was required. For the current
engineering cost analysis of the final Recommended 6 Percent Floor, the FF specification has
been modified to a pulse jet unit with felted bags and a gas-to-cloth ratio of 6.

The pulse jet FF with a higher gas to cloth ratio is more representative of the type of FF
that will be required for HWCs since the vast majority of FFs are specified to be placed in series
with an existing PM control device. The algorithm for the pulse jet FF in the OAQPS model
was not originally developed for extrapolation to the larger FFs required on cement kilns so a
vendor quote was utilized to verify the applicability of the model in this range. The OAQPS
algorithm was found to provide a conservative estimate of the cost of FFs large enough for CK
utilization.

I.2 ENGINEERING COST ANALYSIS FOR THE FINAL RECOMMENDED 6 PERCENT
FLOOR AND 6 PERCENT BTF PROPOSAL

As mentioned above, the 6 Percent Floor emission standards have been revised since the
engineering cost analysis reported in Section 2 of the main report was performed. This
addendum provides the results and tables from the engineering cost analysis of the Final
Recommended 6 Percent Floor and 6 Percent BTF Proposal.

The engineering cost analysis methodology remains as described in Section 2 of the main
report. Other changes that affect the results of this cost analysis include the modification of the
FF cost model (as described in the previous section) and a change in the Hg emissions for
cement kiln site 306. The change to the emissions levels for this cement kiln is based on
conversations with a representative of the cement kiln company. The company representative
confirmed that average Hg feedrates and emissions are much lower than the Hg feedrate and
emissions from the RCRA trial burn.

I.2.1 Emission Standards

The emissions standards and "design" level for the initial and final recommended 6
Percent Floor and the 6 Percent BTF are presented in Table I-2. The standards and "design"
levels that have changed are highlight in bold italics. The changes in the "design" level are
described in the following sections since the engineering cost analysis is based on this "design"
level.

I.2.1.1 Cement Kilns

The 6 Percent Floor emissions standards and "design" levels for cement kilns have
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changed for mercury and PCDD/PCDF since the previous engineering cost analysis was
performed. The design level for mercury has been reduced from 110 µg/dscm to 81 µg/dscm
and the TEQ design level has changed from 4.7 ng/dscm to 0.2 ng/dscm or a PM control device
temperature of less than 418˚F. There is no change in the 6 Percent BTF for cement kilns.

I.2.1.2 LWAKs

The proposed mercury, PCDD/PCDF and PM standards for LWAKs have been changed
from the levels utilized in the previous cost analysis. The TEQ design level for LWAKs has
changed from 4.7 ng/dscm to 0.2 ng/dscm or a PM control device temperature of less than 400˚F.
The mercury design level for LWAKs has been reduced from 910 µg/dscm to 36 µg/dscm and
the PM design level has increased from 0.015 gr/dscf to 0.024 gr/dscf.

Two changes have been made to the 6 Percent BTF Proposal. For PM, the BTF "design"
level remains at 0.015 gr/dscf but it is now associated with a proposed BTF Standard since the
6 Percent Floor Standard has been increased from 0.03 gr/dscf ("design" level of 0.015 gr/dscf)
to 0.05 gr/dscf ("design" level of 0.024 gr/dscf). Since the "design" level for the BTF Proposal
remains the same as for the previous engineering cost analysis the model plant assignments for
the 6 Percent BTF Proposal are not affected.

The proposed Hg BTF "design" level of 30 µg/dscm was eliminated with the reduction
of the floor "design" level to 36 µg/dscm. This change impacts the model plant assignment of
one facility.

I.2.1.3 Incinerators

The proposed standards for mercury, PCDD/PCDF and PM have been changed for
incinerators. The design level for TEQ has changed from 20 ng/dscm to 0.2 ng/dscm or a PM
control device temperature of less than 400˚F. The mercury design level for incinerators has

increased from 53 µg/dscm to 57 µg/dscm and the PM "design" level has increased from 0.015
gr/dscf to 0.040 gr/dscf.

As with the LWAKs, the only change in the 6 percent BTF Proposal is that the BTF limit
of 0.03 gr/dscf ("design" level of 0.015 gr/dscf) is now a proposed BTF Standard since the 6
Percent Floor Standard has been increased from 0.03 gr/dscf ("design" level of 0.015 gr/dscf) to

0.08 gr/dscf ("design" level of 0.04 gr/dscf).
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I.2.2 Required Emissions Reduction and Model Plant Assignments to Meet the Specified
Emissions Levels

Required emissions reductions to meet the "design" level for each HAP are shown in
Tables I-3 and I-4 for the final recommended 6 Percent Floor and 6 Percent BTF respectively.
The model plant group that each facility is assigned to based on the existing air pollution control
system and the emissions reduction required for each HAP are contained in Tables I-5 and I-6
for the final recommended 6 Percent Floor and 6 Percent BTF respectively. These tables include
the existing APCD configuration, the emissions reduction required to meet the Floor or BTF for
each HAP, the required add-on control equipment, and the model group number.

I.2.3 Characterization of Model Plant Groups

Tables I-7 and I-8 provide a characterization of the model plant groups assigned in each
source category for the Final Recommended 6 Percent Floor and 6 Percent BTF Proposal,
respectively. These tables are sorted by the source category and model plant number. The site
I.D., facility name, size category, existing APCD configuration, actual and assigned flue gas
flowrate, equivalent HCl concentration and reported ratio are all listed. The reported ratio is the
number of total units at a site divided by the number of units for which measured emissions and
operational data were provided. In cases where there are more than one unit at a site but
information is only provided for one unit, the single unit for which emissions measurements were
performed is considered to be representative of the units for which no emissions measurements
were performed.

I.2.4 Determination of Model Plant Costs

The breakdown of estimated costs for each model plant group is given in Tables I-9 and
I-10 for the final recommended 6 Percent Floor and 6 Percent BTF, respectively. These tables
include the source category, model plant number, size category, required add-on control

equipment, number of sources and the capital, annualized O & M, andannualized total costs for
each applicable model plant group. The total number of sources in a model plant group is
determined by summing the reported ratios for all of the sites in a given source category that are
in the same size categories and model plant groups. With this methodology the units for which
emissions measurements were not performed are assigned to the same model plant/ size category

group as the unit from the same site for which emission measurements were performed.
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I.3 NATIONAL ENGINEERING COST PER HAP FOR THE FINAL RECOMMENDED 6
PERCENT FLOOR AND 6 PERCENT BTF PROPOSAL

The national engineering cost per HAP is a breakdown by HAP of the total engineering
cost for a particular regulatory option. Table I-13 contains the national engineering cost per HAP
for the Final Recommended 6 Percent Floor and 6 Percent BTF Proposal. The procedure for
calculating the total engineering cost per HAP for the 6 Percent Floor is the same as described
in Section 3-4 of the main report. The fraction of the engineering cost of each device required
for the 6 Percent Floor that is attributed to each of the HAPs that is controlled by a HAP is
shown in Table I-11.

The methodology for calculation of the incremental increase in the engineering cost to
comply with the 6 Percent BTF has been modified to provide more representative estimates of
the atual incremental engineering costs to go from the floor to the BTF. With the revised
methodology the engineering cost per HAP to comply with the BTF standards is calculated from
the floor and all HAPs are considered compositely. Composite consideration means that one
integrated control system is specified to control all HAPs simultaneously. The additional
equipment required beyond that required to comply with the 6 percent Floor standards is
apportioned to the HAPs that the specific equipment controls. It accounts for the actual cost
sharing that would occur in selection and installation of control devices for different HAPs. The
procedure for calculation of the cost per HAP to go beyond-the-floor is outlined below:

• Specify the required add-on control devices required to meet the Final Recommended 6
Percent Floor for all HAPs.

• Assign additional APCDs required to meet the BTF standard for all of the HAPs under
consideration compositely.

• Sum the reductions required (from the baseline to the BTF "design" level) to meet the
emission standard) for all of the HAPs controlled by each additional control device.

• Calculate the fraction of the cost of the control device assigned to each individual HAP
by dividing the individual HAP reduction required by the sum of all reductions required.

• Determine the cost assigned to each individual HAP by multiplying the total annual cost
of the control device by the fraction of the cost assigned to each individual HAP.

A breakdown of the incremental engineering cost for the 6 Percent BTF assigned to each HAP
for each facility is provided in Table I-12. This table includes the existing air pollution control
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system, the total additional control equipment required for the BTF and the equipment required
in addition to that required for the 6 Percent Floor.

I.4 NATIONAL EMISSIONS ESTIMATE FOR THE FINAL RECOMMENDED 6
PERCENT FLOOR AND 6 PERCENT BTF PROPOSAL

The estimates of national emissions changed for those HAPs for which the standards
changed. Two types of estimates of national emissions were calculated. The "baseline emission
estimate is the total current HAP emissions (in lb/year) from all facilities nationwide based on
measured emissions for facilities in the OSW database. The second set of estimates is of the
HAP emissions from all facilities if all facilities complied with the emission limits set for the
Final Recommended 6 Percent Floor or 6 Percent BTF Proposal respectively. The baseline
emissions estimate and emissions estimate for the final recommended 6 Percent Floor and BTF
proposal are presented in Table I-14. A detailed description of the national emissions estimation
methodology is contained in Section 3-1 of the main report.

Comparison of these emissions estimates provides the incremental benefits (in pounds
removed per year) of going from the existing baseline to the floor, going from the existing
baseline to the beyond-the-floor proposal, and going from the floor to the beyond-the-floor
proposal.

I.5 SENSITIVITY ANALYSIS

Section 7 of the main report contains a sensitivity analysis performed to determine which
assumptions made in the development of the cost models have the greatest impact on overall
engineering costs. This analysis is based on the engineering costs for the initial 6 Percent Floor
and 6 Percent BTF. This analysis remains valid for the Final Recommended 6 Percent Floor and
6 Percent BTF Proposal. Although the absolute costs have changed the costs models discussed

in Section 7 remain the most significant cost models with respect to overall engineering costs.
The FF cost model is the only cost model that has been modified since the sensitivity analysis
was performed. The changes to the FF cost model are discussed above in Section I.1.
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TABLE I-2.  EMISSION LIMITS FOR THE INITIAL AND FINAL RECOMMENDED 6 PERCENT FLOOR AND THE 6 PERCENT BTF PROPOSAL

System Type Substance Intial 6 Percent Floor Final Recommended 6 Percent Floor Final 6% BTF Proposal Limit Units
Standard "Design" Level Standard "Design" Level Standard "Design" Level

Cement Kiln Particulate 0.03 0.015 0.03 0.015 0.03 0.015 gr/dscf @ 7%O2
Cement Kiln LVM 130 67 130 67 130 67 ug/dscm @ 7%O2
Cement Kiln SVM 57 34 57 34 57 34 ug/dscm @ 7%O2
Cement Kiln Mercury 140 110 130 81 50 30 ug/dscm @ 7%O2
Cement Kiln TEQ 8 4.7 0.2 or 418°F N/A 0.2 N/A ng/dscm @ 7%O2
Cement Kiln Total Cl 630 270 630 270 630 270 ppmv @ 7%O2
Cement Kiln CO No Floor No Floor No Floor No Floor No Floor No Floor ppmv @ 7%O2
Cement Kiln CO(MHRA) No Floor No Floor No Floor No Floor No Floor No Floor ppmv @ 7%O2
Cement Kiln THC 20 10 20 10 20 10 ppmv @ 7%O2
Cement Kiln THC(MHRA) 20 10 20 10 20 10 ppmv @ 7%O2
Incinerator Particulate 0.03 0.015 0.08 0.04 0.03 0.015 gr/dscf @ 7%O2
Incinerator LVM 210 110 210 110 210 110 ug/dscm @ 7%O2
Incinerator SVM 270 120 270 120 270 120 ug/dscm @ 7%O2
Incinerator Mercury 100 53 130 57 50 30 ug/dscm @ 7%O2
Incinerator TEQ 40 20 0.2 or 400°F N/A 0.2 N/A ng/dscm @ 7%O2
Incinerator Total Cl 280 96 280 96 280 96 ppmv @ 7%O2
Incinerator CO 100 50 100 50 100 50 ppmv @ 7%O2
Incinerator CO(MHRA) 100 50 100 50 100 50 ppmv @ 7%O2
Incinerator THC 12 6.1 12 6.1 12 6.1 ppmv @ 7%O2
Incinerator THC(MHRA) 12 6.1 12 6.1 12 6.1 ppmv @ 7%O2
LWA Kiln Particulate 0.03 0.015 0.05 0.024 0.03 0.015 gr/dscf @ 7%O2
LWA Kiln LVM 340 230 340 230 340 230 ug/dscm @ 7%O2
LWA Kiln SVM 12 7.4 12 7.4 12 7.4 ug/dscm @ 7%O2
LWA Kiln Mercury 1800 910 72 36 72 36 ug/dscm @ 7%O2
LWA Kiln TEQ 8 4.7 0.2 or 400°F N/A 0.2 N/A ng/dscm @ 7%O2
LWA Kiln Total Cl 2100 1400 2100 1400 450 210 ppmv @ 7%O2
LWA Kiln CO 100 50 100 50 100 50 ppmv @ 7%O2
LWA Kiln CO(MHRA) 100 50 100 50 100 50 ppmv @ 7%O2
LWA Kiln THC 14 6.4 14 6.4 14 6.4 ppmv @ 7%O2
LWA Kiln THC(MHRA) 14 6.4 14 6.4 14 6.4 ppmv @ 7%O2
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TABLE I-9.  COST ESTIMATES FOR MODEL PLANTS FOR THE FINAL RECOMMENDED 6% FLOOR 1 OF 2

Source Group Model Plant 
Number

Size Category Required Equipment Number of 
Sources

Capital Cost Annualized 
O&M Cost

Annualized 
Total Cost

CK 1 L None 3 $K $K $K
CK 1 S None 1 $K $K $K
CK 2 L Moderate DOM on exisiting ESP 1 $3,136K $287K $699K
CK 3 L Add FF 1 $2,160K $616K $846K
CK 3 S Add FF 8 $934K $301K $401K
CK 4 S Add CI,FF 1 $1,405K $664K $826K
CK 5 L Add Q,CI,FF 1 $3,658K $1,507K $1,934K
CK 5 S Add Q,CI,FF 4 $1,937K $752K $984K
CK 7 L Moderate DOM on existing FF 1 $315K $104K $115K
CK 17 L Add Q 1 $912K $155K $275K
CK 18 L Add Q, FF 6 $3,072K $771K $1,121K
CK 18 S Add Q, FF 11 $1,467K $389K $559K
CK 20 L Moderate DOM on existing ESP, Add Q 1 $4,048K $442K $974K
CK 20 S Moderate DOM on existing ESP, Add Q 3 $2,290K $237K $538K
CK 28 S Moderate DOM on Combustor, Add CI, FF 1 $1,625K $664K $862K
CK 35 L Moderate DOM on Combustor, Add Q 1 $1,179K $155K $319K
CK 41 S Moderate DOM on Combustor, Add Q, FF 1 $2,113K $456K $719K
CK 42 L Moderate DOM on Existing FF, Add Q 1 $1,226K $259K $390K

INC 1 L None 3 $K $K $K
INC 1 M None 6 $K $K $K
INC 1 S None 2 $K $K $K
INC 2 S Add PT 1 $57K $90K $99K
INC 4 M Add IWS 1 $680K $144K $254K
INC 4 S Add IWS 1 $215K $97K $132K
INC 5 M Add AB, IWS 1 $1,097K $677K $843K
INC 6 L Add FF 2 $331K $169K $204K
INC 6 M Add FF 7 $143K $114K $129K
INC 6 S Add FF 3 $55K $88K $94K
INC 8 L Add CI 3 $425K $224K $280K
INC 8 M Add CI 1 $397K $147K $199K
INC 9 L Add RH, CI, FF 3 $1,069K $643K $775K
INC 9 M Add RH, CI, FF 2 $780K $383K $483K
INC 9 S Add RH, CB, FF 1 $548K $239K $310K
INC 12 S Moderate DOM on Existing WS, Add FF 1 $68K $90K $100K
INC 17 S Moderate DOM on Existing ESP 1 $180K $27K $50K
INC 19 M Moderate DOM on Existing VS 1 $46K $35K $47K
INC 20 S Add Q, CB, PT 1 $619K $222K $305K
INC 21 L Add AB, FF 2 $874K $1,444K $1,551K
INC 21 S Add AB, FF 2 $320K $280K $321K
INC 22 M Moderate DOM on Existing ESP, Add PT 1 $740K $174K $277K
INC 25 M Add AB, RH, CI, FF 3 $1,197K $917K $1,071K
INC 30 L Moderate DOM on existing WS 1 $195K $41K $92K
INC 30 S Moderate DOM on existing WS 1 $13K $3K $6K
INC 33 M Moderate DOM on Combustor, Add IWS 1 $834K $144K $280K
INC 33 S Moderate DOM on Combustor, Add IWS 1 $331K $97K $151K
INC 40 S Add RH, CB, PT 1 $550K $242K $316K
INC 53 S Moderate DOM on Combustor, Add CB 1 $457K $91K $155K
INC 54 M Moderate DOM on Combustor, Add RH, CI, FF 1 $934K $383K $508K
INC 54 S Moderate DOM on Combustor, Add RH, CB, FF 1 $664K $239K $329K
INC 55 L Moderate DOM on Combustor, Add FF 3 $517K $169K $234K
INC 55 M Moderate DOM on Combustor, Add FF 2 $297K $114K $154K
INC 61 S Add RH, CB 2 $493K $152K $216K
INC 63 M Moderate DOM on existing VS, Add RH, CB 1 $1,625K $334K $554K
INC 66 L Moderate DOM on existing FF 1 $52K $17K $19K
INC 67 M Moderate DOM on existing FF, Add CI 2 $416K $153K $206K
INC 72 M Add Q 1 $278K $48K $84K
INC 81 M Add AB 2 $417K $534K $588K
INC 82 M Moderate DOM on Existing Combustor and ESP 1 $432K $48K $110K
INC 94 L Moderate DOM on Combustor 1 $186K $K $30K
INC 94 S Moderate DOM on Combustor 2 $116K $K $19K



TABLE I-9.  COST ESTIMATES FOR MODEL PLANTS FOR THE FINAL RECOMMENDED 6% FLOOR 2 OF 2

Source Group Model Plant 
Number

Size Category Required Equipment Number of 
Sources

Capital Cost Annualized 
O&M Cost

Annualized 
Total Cost

INC 95 S Small DOM on Existing VS 1 $5K $7K $8K
INC 96 M Moderate DOM on Existing Combustor and VS 1 $200K $35K $72K
INC 111 M Moderate DOM on Combustor, Add Q 1 $432K $48K $110K

INC 112 M Moderate DOM on Existing WS, Add AB 1 $488K $548K $622K
INC 112 S Moderate DOM on Existing WS, Add AB 1 $278K $195K $233K

LWAK 1 M (Lo HCl) None 2 $K $K $K
LWAK 2 M (Lo HCl) Add FF 1 $233K $140K $165K
LWAK 3 M (Lo HCl) Add CI, FF 2 $645K $330K $409K
LWAK 5 M (Hi HCl) Add ST 1 $1,229K $330K $530K
LWAK 6 M (Hi HCl) Add IWS 1 $1,016K $682K $847K
LWAK 16 M (Hi HCl) Moderate DOM on Combustor, Add FF 2 $405K $140K $193K
LWAK 16 M (Lo HCl) Moderate DOM on Combustor, Add FF 2 $405K $140K $193K
LWAK 17 M (Hi HCl) Add AB, Q, FF 1 $1,042K $1,405K $1,536K
LWAK 18 M (Lo HCl) Moderate DOM on Combustor 1 $172K $K $28K

 
 



TABLE I-10.  COST ESTIMATES FOR MODEL PLANTS FOR THE FINAL 6% BTF PROPOSAL 1OF2

Source Group Model Plant 
Number

Size Category Required Equipment Number of 
Sources

Capital Cost Annualized 
O&M Cost

Annualized 
Total Cost

CK 1 L None 3 $K $K $K
CK 1 S None 1 $K $K $K
CK 2 L Moderate DOM on exisiting ESP 1 $3,136K $287K $699K
CK 3 L Add FF 1 $2,160K $616K $846K
CK 3 S Add FF 6 $934K $301K $401K
CK 4 S Add CI, FF 5 $1,405K $664K $826K
CK 4 L Add CI,FF 1 $2,746K $1,352K $1,659K
CK 5 L Add Q,CI,FF 6 $3,658K $1,507K $1,934K
CK 5 S Add Q,CI,FF 8 $1,937K $752K $984K
CK 17 L Add Q 1 $912K $155K $275K
CK 18 L Add Q, FF 2 $3,072K $771K $1,121K
CK 18 S Add Q, FF 7 $1,467K $389K $559K
CK 20 L Moderate DOM on existing ESP, Add Q 1 $4,048K $442K $974K
CK 28 S Moderate DOM on Combustor, Add CI, FF 1 $1,625K $664K $862K
CK 33 S Moderate DOM on Existing ESP, Add Q, CB 1 $9,162K $924K $2,129K
CK 37 L Moderate DOM on Combustor, Add Q, CI, FF 1 $3,925K $1,507K $1,977K
CK 37 S Moderate DOM on Combustor, Add Q, CI, FF 1 $2,158K $752K $1,020K

INC 1 M None 3 $K $K $K
INC 1 S None 1 $K $K $K
INC 3 S Moderate DOM on Existing WS, Add RH, CB, FF 1 $561K $242K $316K
INC 4 S Add IWS 2 $215K $97K $132K
INC 6 L Add FF 2 $331K $169K $204K
INC 6 M Add FF 2 $143K $114K $129K
INC 6 S Add FF 3 $55K $88K $94K
INC 7 L Moderate DOM on Existing FF and WS 1 $247K $58K $111K
INC 8 L Add CI 2 $425K $224K $280K
INC 8 M Add CI 1 $397K $147K $199K
INC 9 S Add RH, CB, FF 1 $548K $239K $310K
INC 9 L Add RH, CI, FF 5 $1,069K $643K $775K
INC 9 M Add RH, CI, FF 9 $780K $383K $483K
INC 12 S Moderate DOM on Existing WS, Add FF 1 $68K $90K $100K
INC 13 M Add PT, RH, CI, FF 1 $985K $508K $640K
INC 19 M Moderate DOM on Existing VS 2 $46K $35K $47K
INC 20 S Add Q, CB, PT 1 $619K $222K $305K
INC 21 S Add AB, FF 1 $320K $280K $321K
INC 22 M Moderate DOM on Existing ESP, Add PT 1 $740K $174K $277K
INC 25 L Add AB, RH, CI, FF 2 $1,611K $1,919K $2,122K
INC 25 M Add AB, RH, CI, FF 4 $1,197K $917K $1,071K
INC 28 S Moderate DOM on Existing ESP, Add RH, CB 1 $673K $178K $267K
INC 32 M Add RH, CI 1 $637K $270K $354K
INC 33 M Moderate DOM on Combustor, Add IWS 1 $834K $144K $280K
INC 39 M Add AB, RH, CI, FF, PT 1 $1,401K $1,041K $1,228K
INC 42 S Add RH, CB, IWS 1 $708K $249K $348K
INC 44 M Add AB, CI 1 $1,493K $825K $1,042K
INC 49 L Add CI, FF 1 $756K $393K $484K
INC 53 S Moderate DOM on Combustor, Add CB 1 $457K $91K $155K
INC 53 M Moderate DOM on Combustor, Add CI 1 $551K $147K $225K
INC 54 S Moderate DOM on Combustor, Add RH, CB, FF 3 $664K $239K $329K
INC 54 L Moderate DOM on Combustor, Add RH, CI, FF 2 $1,254K $643K $805K
INC 54 M Moderate DOM on Combustor, Add RH, CI, FF 3 $934K $383K $508K
INC 55 L Moderate DOM on Combustor, Add FF 1 $517K $169K $234K
INC 55 M Moderate DOM on Combustor, Add FF 2 $297K $114K $154K
INC 61 L Add RH, CB 1 $3,687K $603K $1,088K
INC 61 S Add RH, CB 2 $493K $152K $216K
INC 63 M Moderate DOM on existing VS, Add RH, CB 1 $1,625K $334K $554K
INC 63 S Moderate DOM on existing VS, Add RH, CB 1 $504K $158K $226K
INC 67 L Moderate DOM on existing FF, Add CI 1 $476K $241K $299K
INC 67 M Moderate DOM on existing FF, Add CI 2 $416K $153K $206K
INC 70 S Moderate DOM on Existing WS, Add AB, RH, CB, FF 1 $826K $435K $544K
INC 93 S Moderate DOM on Combustor, Add IWS, RH, CB 1 $824K $249K $367K
INC 94 L Moderate DOM on Combustor 1 $186K $K $30K
INC 95 S Small DOM on Existing VS 1 $5K $7K $8K



TABLE I-10.  COST ESTIMATES FOR MODEL PLANTS FOR THE FINAL 6% BTF PROPOSAL 2OF2

Source Group Model Plant 
Number

Size Category Required Equipment Number of 
Sources

Capital Cost Annualized 
O&M Cost

Annualized 
Total Cost

INC 97 S Add AB, CB, FF 1 $660K $372K $457K
INC 98 M Small DOM on Existing WS, Add AB, RH, CI, FF 1 $1,237K $930K $1,091K

 

LWAK 1 M (Lo HCl) None 1 $K $K $K
LWAK 3 M (Lo HCl) Add CI, FF 2 $645K $330K $409K
LWAK 5 M (Hi HCl) Add ST 1 $1,229K $330K $530K
LWAK 5 M (Lo HCl) Add ST 1 $1,229K $261K $461K
LWAK 6 M (Hi HCl) Add IWS 1 $1,016K $682K $847K
LWAK 6 M (Lo HCl) Add IWS 1 $1,016K $449K $615K
LWAK 13 M (Hi HCl) Add AB, WQ, IWS 1 $1,825K $1,946K $2,218K
LWAK 19 M (Lo HCl) Moderate DOM on Combustor, Add ST 1 $1,401K $261K $489K
LWAK 20 M (Hi HCl) Moderate DOM on Combustor, Add IWS 2 $1,188K $682K $875K
LWAK 20 M (Lo HCl) Moderate DOM on Combustor, Add IWS 2 $1,188K $449K $643K



T
A

B
L

E
 I

-1
1.

  P
E

R
C

E
N

T
A

G
E

 O
F 

C
O

ST
 O

F 
E

A
C

H
 C

O
N

T
R

O
L

 D
E

V
IC

E
 A

T
T

R
IB

U
T

E
D

 T
O

 C
O

N
T

R
O

L
L

E
D

 H
A

PS
FO

R
 T

H
E

 F
IN

A
L

 R
E

C
O

M
M

E
N

D
E

D
 6

 P
E

R
C

E
N

T
 F

L
O

O
R

P
A

G
E

 1
 O

F
 6

T
yp

e
ID

 N
o.

C
at

eg
or

y
A

PC
D

T
em

p
G

ro
up

 
N

o.
M

od
el

 
N

o.
R

eq
ui

re
d 

A
dd

-o
n 

Fl
ue

 G
as

 C
on

tr
ol

H
g 

M
od

el
 

Fr
ac

tio
n

PM
 M

od
el

 
Fr

ac
tio

n
SV

M
 

M
od

el
 

Fr
ac

tio
n

L
V

M
 

M
od

el
 

Fr
ac

tio
n

H
C

l/C
l2

 
M

od
el

 
Fr

ac
tio

n

H
C

 M
od

el
 

Fr
ac

tio
n

C
O

 M
od

el
 

Fr
ac

tio
n

H
C

-B
yp

 
M

od
el

 
Fr

ac
tio

n

C
O

-B
yp

 
M

od
el

 
Fr

ac
tio

n

T
E

Q
 M

od
el

 
Fr

ac
tio

n

C
K

20
0

S
FF

55
0

18
2M

A
dd

 Q
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

20
0

S
FF

55
0

18
4M

A
dd

 F
F

0.
00

0.
00

0.
36

0.
64

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

20
1

S
FF

55
0

18
2M

A
dd

 Q
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

20
1

S
FF

55
0

18
4M

A
dd

 F
F

0.
00

0.
24

0.
40

0.
36

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

20
2

L
FF

44
0

42
2M

A
dd

 Q
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

20
2

L
FF

44
0

42
4E

M
od

er
at

e 
D

O
M

 o
n 

E
xi

st
in

g 
FF

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

20
3

L
E

SP
50

0
18

2M
A

dd
 Q

, 
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
C

K
20

3
L

E
SP

50
0

18
4M

A
dd

 F
F

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

20
4

L
E

SP
60

0
18

2M
A

dd
 Q

, 
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
C

K
20

4
L

E
SP

60
0

18
4M

A
dd

 F
F

0.
00

0.
34

0.
66

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

20
5

L
E

SP
50

0
3

4M
A

dd
 F

F
0.

00
0.

42
0.

58
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
20

6
L

E
SP

50
0

18
2M

A
dd

 Q
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

20
6

L
E

SP
50

0
18

4M
A

dd
 F

F
0.

00
0.

28
0.

72
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
20

7
S

M
C

 / 
E

SP
40

0
3

4M
A

dd
 F

F
0.

00
0.

28
0.

72
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
20

8
L

E
SP

42
0

2
3M

M
od

er
at

e 
D

O
M

 o
n 

E
xi

si
tin

g 
E

SP
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
22

8
S

E
SP

50
0

18
2M

A
dd

 Q
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

22
8

S
E

SP
50

0
18

4M
A

dd
 F

F
0.

00
0.

40
0.

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
30

0
S

E
SP

60
0

18
2M

A
dd

 Q
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

30
0

S
E

SP
60

0
18

4M
A

dd
 F

F
0.

00
0.

37
0.

46
0.

16
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
30

1
S

FF
40

0
28

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
57

0.
43

0.
00

C
K

30
1

S
FF

40
0

28
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

30
1

S
FF

40
0

28
4M

A
dd

 F
F

0.
35

0.
65

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

30
2

S
E

SP
42

0
5

2M
A

dd
 Q

,
0.

40
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

60
C

K
30

2
S

E
SP

42
0

5
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

30
2

S
E

SP
42

0
5

4M
A

dd
 F

F
0.

25
0.

27
0.

48
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
30

3
L

Q
C

/F
F

25
0

7
4E

M
od

er
at

e 
D

O
M

 o
n 

E
xi

st
in

g 
FF

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

30
4

L
E

SP
46

0
18

2M
A

dd
 Q

, 
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
C

K
30

4
L

E
SP

46
0

18
4M

A
dd

 F
F

0.
00

0.
44

0.
56

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

30
5

S
E

SP
73

0
18

2M
A

dd
 Q

, 
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
C

K
30

5
S

E
SP

73
0

18
4M

A
dd

 F
F

0.
00

0.
45

0.
55

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

30
6

L
M

C
/F

F
55

0
5

2M
A

dd
 Q

,
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
30

6
L

M
C

/F
F

55
0

5
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

30
6

L
M

C
/F

F
55

0
5

4M
A

dd
 F

F
0.

92
0.

08
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
30

8
S

E
SP

44
0

20
3M

M
od

er
at

e 
D

O
M

 o
n 

E
xi

si
tin

g 
E

SP
0.

00
0.

30
0.

70
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
30

8
S

E
SP

44
0

20
2M

A
dd

 Q
,

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

30
9

L
M

C
 / 

E
SP

64
0

18
2M

A
dd

 Q
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

30
9

L
M

C
 / 

E
SP

64
0

18
4M

A
dd

 F
F

0.
00

0.
29

0.
71

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

31
5

S
FF

45
0

1
0

N
on

e
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
31

6
L

FF
50

0
35

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
15

0.
85

0.
00

C
K

31
6

L
FF

50
0

35
2M

A
dd

 Q
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
C

K
31

7
L

FF
50

0
17

2M
A

dd
 Q

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

31
8

S
E

SP
42

0
3

4M
A

dd
 F

F
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
31

9
L

E
SP

54
0

18
2M

A
dd

 Q
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

31
9

L
E

SP
54

0
18

4M
A

dd
 F

F
0.

00
0.

39
0.

61
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
32

0
L

FF
48

0
1

0
N

on
e

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

32
1

S
E

SP
24

0
3

4M
A

dd
 F

F
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
32

2
S

E
SP

55
0

18
2M

A
dd

 Q
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

32
2

S
E

SP
55

0
18

4M
A

dd
 F

F
0.

00
0.

21
0.

79
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
32

3
S

E
SP

50
0

5
2M

A
dd

 Q
,

0.
44

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
56

C
K

32
3

S
E

SP
50

0
5

9M
A

dd
 C

I
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
32

3
S

E
SP

50
0

5
4M

A
dd

 F
F

0.
30

0.
13

0.
39

0.
18

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

33
5

S
E

SP
71

8
18

2M
A

dd
 Q

, 
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
C

K
33

5
S

E
SP

71
8

18
4M

A
dd

 F
F

0.
00

0.
27

0.
73

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

40
1

S
E

SP
40

0
4

4M
A

dd
 F

F
0.

04
0.

26
0.

36
0.

12
0.

00
0.

00
0.

00
0.

00
0.

00
0.

21
C

K
40

1
S

E
SP

40
0

4
9M

A
dd

 C
I

0.
17

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
83



T
A

B
L

E
 I

-1
1.

  P
E

R
C

E
N

T
A

G
E

 O
F 

C
O

ST
 O

F 
E

A
C

H
 C

O
N

T
R

O
L

 D
E

V
IC

E
 A

T
T

R
IB

U
T

E
D

 T
O

 C
O

N
T

R
O

L
L

E
D

 H
A

PS
FO

R
 T

H
E

 F
IN

A
L

 R
E

C
O

M
M

E
N

D
E

D
 6

 P
E

R
C

E
N

T
 F

L
O

O
R

P
A

G
E

 2
 O

F
 6

T
yp

e
ID

 N
o.

C
at

eg
or

y
A

PC
D

T
em

p
G

ro
up

 
N

o.
M

od
el

 
N

o.
R

eq
ui

re
d 

A
dd

-o
n 

Fl
ue

 G
as

 C
on

tr
ol

H
g 

M
od

el
 

Fr
ac

tio
n

PM
 M

od
el

 
Fr

ac
tio

n
SV

M
 

M
od

el
 

Fr
ac

tio
n

L
V

M
 

M
od

el
 

Fr
ac

tio
n

H
C

l/C
l2

 
M

od
el

 
Fr

ac
tio

n

H
C

 M
od

el
 

Fr
ac

tio
n

C
O

 M
od

el
 

Fr
ac

tio
n

H
C

-B
yp

 
M

od
el

 
Fr

ac
tio

n

C
O

-B
yp

 
M

od
el

 
Fr

ac
tio

n

T
E

Q
 M

od
el

 
Fr

ac
tio

n

C
K

40
2

S
E

SP
45

0
41

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
08

0.
92

0.
00

C
K

40
2

S
E

SP
45

0
41

4M
A

dd
 F

F
0.

00
0.

35
0.

47
0.

17
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
40

2
S

E
SP

45
0

41
2M

A
dd

 Q
,

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

40
3

S
E

SP
50

0
5

2M
A

dd
 Q

,
0.

49
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

51
C

K
40

3
S

E
SP

50
0

5
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

C
K

40
3

S
E

SP
50

0
5

4M
A

dd
 F

F
0.

63
0.

37
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
40

4
L

E
SP

50
0

20
3M

M
od

er
at

e 
D

O
M

 o
n 

E
xi

si
tin

g 
E

SP
0.

00
0.

00
0.

46
0.

54
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
40

4
L

E
SP

50
0

20
2M

A
dd

 Q
,

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

C
K

40
5

S
E

SP
25

0
3

4M
A

dd
 F

F
0.

00
0.

25
0.

42
0.

34
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
C

K
40

6
S

E
SP

25
0

3
4M

A
dd

 F
F

0.
00

0.
09

0.
40

0.
27

0.
00

0.
00

0.
00

0.
00

0.
00

0.
25



T
A

B
L

E
 I

-1
1.

  P
E

R
C

E
N

T
A

G
E

 O
F 

C
O

ST
 O

F 
E

A
C

H
 C

O
N

T
R

O
L

 D
E

V
IC

E
 A

T
T

R
IB

U
T

E
D

 T
O

 C
O

N
T

R
O

L
L

E
D

 H
A

PS
FO

R
 T

H
E

 F
IN

A
L

 R
E

C
O

M
M

E
N

D
E

D
 6

 P
E

R
C

E
N

T
 F

L
O

O
R

P
A

G
E

 3
 O

F
 6

T
yp

e
ID

 N
o.

C
at

eg
or

y
A

PC
D

T
em

p
G

ro
up

 
N

o.
M

od
el

 
N

o.
R

eq
ui

re
d 

A
dd

-o
n 

Fl
ue

 G
as

 C
on

tr
ol

H
g 

M
od

el
 

Fr
ac

tio
n

PM
 M

od
el

 
Fr

ac
tio

n
SV

M
 

M
od

el
 

Fr
ac

tio
n

L
V

M
 

M
od

el
 

Fr
ac

tio
n

H
C

l/C
l2

 
M

od
el

 
Fr

ac
tio

n

H
C

 M
od

el
 

Fr
ac

tio
n

C
O

 M
od

el
 

Fr
ac

tio
n

H
C

-B
yp

 
M

od
el

 
Fr

ac
tio

n

C
O

-B
yp

 
M

od
el

 
Fr

ac
tio

n

T
E

Q
 M

od
el

 
Fr

ac
tio

n

L
W

A
K

22
3

M
 (

H
i H

C
l)

FF
5

12
M

A
dd

 S
T

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

L
W

A
K

22
4

M
 (

L
o 

H
C

l)
FF

1
0

N
on

e
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
L

W
A

K
22

5
M

 (
L

o 
H

C
l)

FF
18

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
L

W
A

K
22

6
M

 (
L

o 
H

C
l)

FF
1

0
N

on
e

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

L
W

A
K

22
7

M
 (

H
i H

C
l)

FF
17

17
M

A
dd

 A
B

, 
0.

00
0.

00
0.

00
0.

00
0.

00
0.

34
0.

66
0.

00
0.

00
0.

00
L

W
A

K
22

7
M

 (
H

i H
C

l)
FF

17
2M

A
dd

 Q
0.

00
0.

00
0.

00
0.

00
0.

00
0.

34
0.

66
0.

00
0.

00
0.

00
L

W
A

K
22

7
M

 (
H

i H
C

l)
FF

17
4M

A
dd

 F
F

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

L
W

A
K

30
7

M
 (

L
o 

H
C

l)
FF

/V
S

3
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

L
W

A
K

30
7

M
 (

L
o 

H
C

l)
FF

/V
S

3
4M

A
dd

 F
F

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

L
W

A
K

31
0

M
 (

L
o 

H
C

l)
FF

16
14

E
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, 
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
L

W
A

K
31

0
M

 (
L

o 
H

C
l)

FF
16

4M
A

dd
 F

F
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
L

W
A

K
31

1
M

 (
L

o 
H

C
l)

FF
16

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

L
W

A
K

31
1

M
 (

L
o 

H
C

l)
FF

16
4M

A
dd

 F
F

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

L
W

A
K

31
2

M
 (

L
o 

H
C

l)
FF

16
14

E
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, 
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
L

W
A

K
31

2
M

 (
L

o 
H

C
l)

FF
16

4M
A

dd
 F

F
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
L

W
A

K
31

3
M

 (
H

i H
C

l)
FF

6
15

M
A

dd
 I

W
S

0.
00

0.
00

0.
78

0.
16

0.
06

0.
00

0.
00

0.
00

0.
00

0.
00

L
W

A
K

31
4

M
 (

L
o 

H
C

l)
FF

2
4M

A
dd

 F
F

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

L
W

A
K

33
6

M
 (

L
o 

H
C

l)
FF

16
14

E
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, 
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
L

W
A

K
33

6
M

 (
L

o 
H

C
l)

FF
16

4M
A

dd
 F

F
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00



T
A

B
L

E
 I

-1
1.

  P
E

R
C

E
N

T
A

G
E

 O
F 

C
O

ST
 O

F 
E

A
C

H
 C

O
N

T
R

O
L

 D
E

V
IC

E
 A

T
T

R
IB

U
T

E
D

 T
O

 C
O

N
T

R
O

L
L

E
D

 H
A

PS
FO

R
 T

H
E

 F
IN

A
L

 R
E

C
O

M
M

E
N

D
E

D
 6

 P
E

R
C

E
N

T
 F

L
O

O
R

P
A

G
E

 4
 O

F
 6

T
yp

e
ID

 N
o.

C
at

eg
or

y
A

PC
D

T
em

p
G

ro
up

 
N

o.
M

od
el

 
N

o.
R

eq
ui

re
d 

A
dd

-o
n 

Fl
ue

 G
as

 C
on

tr
ol

H
g 

M
od

el
 

Fr
ac

tio
n

PM
 M

od
el

 
Fr

ac
tio

n
SV

M
 

M
od

el
 

Fr
ac

tio
n

L
V

M
 

M
od

el
 

Fr
ac

tio
n

H
C

l/C
l2

 
M

od
el

 
Fr

ac
tio

n

H
C

 M
od

el
 

Fr
ac

tio
n

C
O

 M
od

el
 

Fr
ac

tio
n

H
C

-B
yp

 
M

od
el

 
Fr

ac
tio

n

C
O

-B
yp

 
M

od
el

 
Fr

ac
tio

n

T
E

Q
 M

od
el

 
Fr

ac
tio

n

IN
C

20
9

M
W

H
B

, F
F/

V
Q

/P
T

/D
M

81
17

M
A

dd
 A

B
0.

00
0.

00
0.

00
0.

00
0.

00
0.

23
0.

77
0.

00
0.

00
0.

00
IN

C
21

0
L

FF
/S

9
18

M
A

dd
 R

H
, 

0.
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
40

IN
C

21
0

L
FF

/S
9

9M
A

dd
 C

I
0.

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

40
IN

C
21

0
L

FF
/S

9
4M

A
dd

 F
F

0.
30

0.
00

0.
20

0.
30

0.
00

0.
00

0.
00

0.
00

0.
00

0.
20

IN
C

21
1

L
SS

/P
T

/V
S

6
4M

A
dd

 F
F

0.
00

0.
00

0.
50

0.
50

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

21
2

L
FF

/S
30

12
E

M
od

er
at

e 
D

O
M

 o
n 

E
xi

st
in

g 
W

S
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
21

4
M

IW
S

9
18

M
A

dd
 R

H
, 

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

21
4

M
IW

S
9

9M
A

dd
 C

I
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
21

4
M

IW
S

9
4M

A
dd

 F
F

0.
40

0.
00

0.
46

0.
14

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

21
6

L
H

E
S 

/ W
S

9
18

M
A

dd
 R

H
, 

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

21
6

L
H

E
S 

/ W
S

9
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

21
6

L
H

E
S 

/ W
S

9
4M

A
dd

 F
F

0.
22

0.
00

0.
70

0.
08

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

22
1

L
PT

1
0

N
on

e
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
22

2
L

W
H

B
/S

D
/E

SP
/Q

/P
B

S
38

3
8

9M
A

dd
 C

I
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
22

9
S

W
H

B
/A

C
S/

H
C

S/
C

S
11

2
12

E
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

W
S,

 
0.

00
0.

00
0.

00
0.

00
0.

09
0.

00
0.

00
0.

00
0.

00
0.

91
IN

C
22

9
S

W
H

B
/A

C
S/

H
C

S/
C

S
11

2
17

M
A

dd
 A

B
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
IN

C
32

4
M

?
4

15
M

A
dd

 I
W

S
0.

00
0.

00
0.

60
0.

09
0.

31
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
32

5
M

SD
/F

F/
W

S/
 I

W
S

8
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

32
7

L
SD

/F
F/

W
S/

 E
SP

8
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

32
9

L
PT

/I
W

S
9

18
M

A
dd

 R
H

, 
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
32

9
L

PT
/I

W
S

9
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

32
9

L
PT

/I
W

S
9

4M
A

dd
 F

F
0.

33
0.

00
0.

33
0.

33
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
33

0
M

Q
T

/W
S/

D
M

6
4M

A
dd

 F
F

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

33
1

L
PT

/I
W

S
55

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

IN
C

33
1

L
PT

/I
W

S
55

4M
A

dd
 F

F
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
33

2
M

W
S

81
17

M
A

dd
 A

B
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

IN
C

33
3

L
SD

/F
F

66
4E

M
od

er
at

e 
D

O
M

 o
n 

E
xi

st
in

g 
FF

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

33
4

L
W

S/
E

SP
/P

T
55

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

IN
C

33
4

L
W

S/
E

SP
/P

T
55

4M
A

dd
 F

F
0.

00
0.

00
0.

54
0.

46
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
33

7
M

W
H

B
/D

A
/D

I/
FF

41
3

67
4E

M
od

er
at

e 
D

O
M

 o
n 

E
xi

st
in

g 
FF

, 
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
33

7
M

W
H

B
/D

A
/D

I/
FF

41
3

67
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

33
8

L
Q

C
/F

F/
SS

/C
/H

E
S/

D
M

41
5

8
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

33
9

S
A

T
/P

T
/R

JS
/E

SP
61

18
M

A
dd

 R
H

,
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
33

9
S

A
T

/P
T

/R
JS

/E
SP

61
6M

A
dd

 C
B

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

34
0

M
W

H
B

/E
SP

/W
S

44
4

72
2M

A
dd

 Q
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
IN

C
34

1
M

D
A

/D
I/

FF
/H

E
PA

/C
A

11
1

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
0.

00
0.

00
0.

00
0.

00
0.

00
0.

65
0.

35
0.

00
0.

00
0.

00
IN

C
34

1
M

D
A

/D
I/

FF
/H

E
PA

/C
A

11
1

2M
A

dd
 Q

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

IN
C

34
2

S
W

H
B

/Q
C

/S
/V

S/
D

M
1

0
N

on
e

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

34
4

M
Q

C
/V

S/
PT

/D
M

9
18

M
A

dd
 R

H
, 

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

34
4

M
Q

C
/V

S/
PT

/D
M

9
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

34
4

M
Q

C
/V

S/
PT

/D
M

9
4M

A
dd

 F
F

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

34
6

M
C

/Q
C

/V
S/

PT
/D

M
1

0
N

on
e

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

34
7

M
C

/Q
C

/V
S/

S/
D

M
1

0
N

on
e

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

34
8

S
Q

C
/A

S/
IW

S
61

18
M

A
dd

 R
H

,
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
34

8
S

Q
C

/A
S/

IW
S

61
6M

A
dd

 C
B

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

34
9

S
Q

C
/F

F/
Q

C
/P

T
35

0
6

4M
A

dd
 F

F
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
35

0
M

W
H

B
/H

E
/F

F
55

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

IN
C

35
0

M
W

H
B

/H
E

/F
F

55
4M

A
dd

 F
F

0.
00

0.
00

0.
50

0.
50

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

35
1

S
G

C
/C

/ F
F

29
0

53
14

E
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, 
0.

00
0.

00
0.

00
0.

00
0.

00
0.

23
0.

30
0.

00
0.

00
0.

47
IN

C
35

1
S

G
C

/C
/ F

F
29

0
53

6M
A

dd
 C

B
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
35

3
M

Q
C

/V
S/

D
M

/ E
SP

22
3M

M
od

er
at

e 
D

O
M

 o
n 

E
xi

st
in

g 
E

SP
, 

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

35
3

M
Q

C
/V

S/
D

M
/ E

SP
22

16
M

A
dd

 P
T

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

35
4

M
Q

C
/A

S/
V

S/
D

M
/I

W
S

1
0

N
on

e
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
35

6
S

Q
C

/A
S/

FN
/D

M
94

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

IN
C

35
7

M
Q

C
/V

S/
PT

/I
W

S
19

7E
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

V
S

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00



T
A

B
L

E
 I

-1
1.

  P
E

R
C

E
N

T
A

G
E

 O
F 

C
O

ST
 O

F 
E

A
C

H
 C

O
N

T
R

O
L

 D
E

V
IC

E
 A

T
T

R
IB

U
T

E
D

 T
O

 C
O

N
T

R
O

L
L

E
D

 H
A

PS
FO

R
 T

H
E

 F
IN

A
L

 R
E

C
O

M
M

E
N

D
E

D
 6

 P
E

R
C

E
N

T
 F

L
O

O
R

P
A

G
E

 5
 O

F
 6

T
yp

e
ID

 N
o.

C
at

eg
or

y
A

PC
D

T
em

p
G

ro
up

 
N

o.
M

od
el

 
N

o.
R

eq
ui

re
d 

A
dd

-o
n 

Fl
ue

 G
as

 C
on

tr
ol

H
g 

M
od

el
 

Fr
ac

tio
n

PM
 M

od
el

 
Fr

ac
tio

n
SV

M
 

M
od

el
 

Fr
ac

tio
n

L
V

M
 

M
od

el
 

Fr
ac

tio
n

H
C

l/C
l2

 
M

od
el

 
Fr

ac
tio

n

H
C

 M
od

el
 

Fr
ac

tio
n

C
O

 M
od

el
 

Fr
ac

tio
n

H
C

-B
yp

 
M

od
el

 
Fr

ac
tio

n

C
O

-B
yp

 
M

od
el

 
Fr

ac
tio

n

T
E

Q
 M

od
el

 
Fr

ac
tio

n

IN
C

35
8

M
Q

C
/V

S/
C

/C
T

/S
/D

M
1

0
N

on
e

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

35
9

M
W

H
B

/ F
F/

S
37

5
54

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

IN
C

35
9

M
W

H
B

/ F
F/

S
37

5
54

18
M

A
dd

 R
H

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

35
9

M
W

H
B

/ F
F/

S
37

5
54

9M
A

dd
 C

I
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
35

9
M

W
H

B
/ F

F/
S

37
5

54
4M

A
dd

 F
F

0.
22

0.
00

0.
34

0.
44

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

40
0

L
SD

/F
F

40
0

6
4M

A
dd

 F
F

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

50
0

L
Q

C
/V

S/
K

O
V

/ D
M

94
14

E
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

IN
C

50
2

S
W

H
B

 /Q
C

/ P
B

C
/ V

S/
E

S
9

18
M

A
dd

 R
H

, 
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
50

2
S

W
H

B
 /Q

C
/ P

B
C

/ V
S/

E
S

9
6M

A
dd

 C
B

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

50
2

S
W

H
B

 /Q
C

/ P
B

C
/ V

S/
E

S
9

4M
A

dd
 F

F
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
50

3
S

H
T

H
E

/L
T

H
E

/F
F

28
5

21
17

M
A

dd
 A

B
,

0.
00

0.
00

0.
00

0.
00

0.
00

0.
40

0.
60

0.
00

0.
00

0.
00

IN
C

50
3

S
H

T
H

E
/L

T
H

E
/F

F
28

5
21

4M
A

dd
 F

F
0.

00
0.

00
0.

53
0.

47
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
50

4
M

V
S/

C
63

7E
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

V
S,

 
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
50

4
M

V
S/

C
63

18
M

A
dd

 R
H

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

50
4

M
V

S/
C

63
6M

A
dd

 C
B

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

60
0

L
W

H
B

/Q
C

/P
T

/I
W

S
55

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

IN
C

60
0

L
W

H
B

/Q
C

/P
T

/I
W

S
55

4M
A

dd
 F

F
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
70

0
M

SD
/R

JS
/V

S/
W

S
6

4M
A

dd
 F

F
0.

00
0.

00
0.

54
0.

46
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
70

1
M

V
S/

PT
6

4M
A

dd
 F

F
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
70

2
M

Q
T

/S
/C

6
4M

A
dd

 F
F

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

70
3

S
W

H
B

20
2M

A
dd

 Q
, 

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

70
3

S
W

H
B

20
6M

A
dd

 C
B

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

70
3

S
W

H
B

20
16

M
A

dd
 P

T
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
70

4
S

N
O

N
E

2
16

M
A

dd
 P

T
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
70

5
M

Q
T

/V
S/

E
SP

/P
T

82
14

E
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

 
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
IN

C
70

5
M

Q
T

/V
S/

E
SP

/P
T

82
3M

M
od

er
at

e 
D

O
M

 o
n 

E
xi

st
in

g 
E

SP
0.

00
0.

00
0.

56
0.

44
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
70

6
M

Q
T

/H
S/

C
1

0
N

on
e

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

70
7

L
Q

T
/W

S
21

17
M

A
dd

 A
B

,
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
IN

C
70

7
L

Q
T

/W
S

21
4M

A
dd

 F
F

0.
00

0.
00

0.
50

0.
50

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

70
8

S
W

S/
E

SP
17

3M
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

E
SP

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

70
9

S
N

O
N

E
40

16
M

A
dd

 P
T

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

70
9

S
N

O
N

E
40

18
M

A
dd

 R
H

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

70
9

S
N

O
N

E
40

6M
A

dd
 C

B
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
71

0
M

Q
T

/O
S/

C
/S

33
14

E
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, 
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
IN

C
71

0
M

Q
T

/O
S/

C
/S

33
15

M
A

dd
 I

W
S

0.
00

0.
00

0.
50

0.
00

0.
50

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

71
1

L
C

/V
S/

A
S

1
0

N
on

e
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
71

2
L

N
O

N
E

1
0

N
on

e
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
71

3
S

V
S/

PT
94

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

IN
C

71
4

M
W

S
6

4M
A

dd
 F

F
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
72

5
S

W
S/

Q
T

30
12

E
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

W
S,

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

72
6

S
Q

C
/C

S/
D

M
/V

S
54

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

IN
C

72
6

S
Q

C
/C

S/
D

M
/V

S
54

18
M

A
dd

 R
H

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

72
6

S
Q

C
/C

S/
D

M
/V

S
54

6M
A

dd
 C

B
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
72

6
S

Q
C

/C
S/

D
M

/V
S

54
4M

A
dd

 F
F

0.
00

0.
00

0.
50

0.
50

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

72
7

S
G

C
/C

/F
F

21
17

M
A

dd
 A

B
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
50

0.
50

0.
00

0.
00

0.
00

IN
C

72
7

S
G

C
/C

/F
F

21
4M

A
dd

 F
F

0.
00

0.
00

0.
60

0.
40

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

72
8

S
Q

T
/P

T
/V

S
1

0
N

on
e

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

78
4

S
N

O
N

E
4

15
M

A
dd

 I
W

S
0.

00
0.

00
0.

35
0.

23
0.

42
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
80

5
M

Q
T

/Q
S/

V
S/

E
S/

PB
S

11
2

5E
Sm

al
l D

O
M

 o
n 

E
xi

st
in

g 
W

S
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
80

5
M

Q
T

/Q
S/

V
S/

E
S/

PB
S

11
2

17
M

A
dd

 A
B

0.
00

0.
00

0.
00

0.
00

0.
00

0.
19

0.
81

0.
00

0.
00

0.
00

IN
C

80
6

M
C

/V
S

25
17

M
A

dd
 A

B
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
50

0.
50

0.
00

0.
00

0.
00

IN
C

80
6

M
C

/V
S

25
18

M
A

dd
 R

H
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
80

6
M

C
/V

S
25

9M
A

dd
 C

I
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
80

6
M

C
/V

S
25

4M
 A

dd
 F

F
0.

44
0.

00
0.

56
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
80

7
M

C
/W

H
B

/V
Q

/P
T

/H
S/

D
M

96
14

E
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

 
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00



T
A

B
L

E
 I

-1
1.

  P
E

R
C

E
N

T
A

G
E

 O
F 

C
O

ST
 O

F 
E

A
C

H
 C

O
N

T
R

O
L

 D
E

V
IC

E
 A

T
T

R
IB

U
T

E
D

 T
O

 C
O

N
T

R
O

L
L

E
D

 H
A

PS
FO

R
 T

H
E

 F
IN

A
L

 R
E

C
O

M
M

E
N

D
E

D
 6

 P
E

R
C

E
N

T
 F

L
O

O
R

P
A

G
E

 6
 O

F
 6

T
yp

e
ID

 N
o.

C
at

eg
or

y
A

PC
D

T
em

p
G

ro
up

 
N

o.
M

od
el

 
N

o.
R

eq
ui

re
d 

A
dd

-o
n 

Fl
ue

 G
as

 C
on

tr
ol

H
g 

M
od

el
 

Fr
ac

tio
n

PM
 M

od
el

 
Fr

ac
tio

n
SV

M
 

M
od

el
 

Fr
ac

tio
n

L
V

M
 

M
od

el
 

Fr
ac

tio
n

H
C

l/C
l2

 
M

od
el

 
Fr

ac
tio

n

H
C

 M
od

el
 

Fr
ac

tio
n

C
O

 M
od

el
 

Fr
ac

tio
n

H
C

-B
yp

 
M

od
el

 
Fr

ac
tio

n

C
O

-B
yp

 
M

od
el

 
Fr

ac
tio

n

T
E

Q
 M

od
el

 
Fr

ac
tio

n

IN
C

80
7

M
C

/W
H

B
/V

Q
/P

T
/H

S/
D

M
96

7E
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

V
S

0.
00

0.
00

0.
64

0.
36

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

80
8

M
Q

T
/P

B
S/

E
SP

55
14

E
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, 
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
IN

C
80

8
M

Q
T

/P
B

S/
E

SP
55

4M
A

dd
 F

F
0.

00
0.

00
0.

50
0.

50
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
80

9
L

V
S

21
17

M
A

dd
 A

B
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

IN
C

80
9

L
V

S
21

4M
A

dd
 F

F
0.

00
0.

00
0.

50
0.

50
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
81

0
M

Q
/V

S/
PB

S
6

4M
A

dd
 F

F
0.

00
0.

00
0.

53
0.

47
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
82

4
S

Q
T

/V
S/

PT
/D

M
95

6E
Sm

al
l D

O
M

 o
n 

E
xi

st
in

g 
V

S
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
82

5
M

C
C

S/
Q

C
/E

SP
25

17
M

A
dd

 A
B

, 
0.

00
0.

00
0.

00
0.

00
0.

00
0.

50
0.

50
0.

00
0.

00
0.

00
IN

C
82

5
M

C
C

S/
Q

C
/E

SP
25

18
M

A
dd

 R
H

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

82
5

M
C

C
S/

Q
C

/E
SP

25
9M

A
dd

 C
I

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

82
5

M
C

C
S/

Q
C

/E
SP

25
4M

 A
dd

 F
F

1.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

90
2

M
Q

T
/V

S/
PT

1
0

N
on

e
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
90

4
S

?
33

14
E

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, 

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

IN
C

90
4

S
?

33
15

M
A

dd
 I

W
S

0.
00

0.
00

0.
50

0.
00

0.
50

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

90
5

S
Q

T
/V

S/
A

S/
C

S
6

4M
A

dd
 F

F
0.

00
0.

00
0.

72
0.

28
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
90

6
S

Q
T

/P
T

12
12

E
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

W
S,

 
0.

00
0.

00
0.

00
0.

00
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
90

6
S

Q
T

/P
T

12
4M

A
dd

 F
F

0.
00

0.
00

0.
40

0.
60

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

91
4

M
?

5
17

M
A

dd
 A

B
, 

0.
00

0.
00

0.
00

0.
00

0.
00

1.
00

0.
00

0.
00

0.
00

0.
00

IN
C

91
4

M
?

5
15

M
A

dd
 I

W
S

0.
00

0.
00

0.
00

0.
57

0.
43

0.
00

0.
00

0.
00

0.
00

0.
00

IN
C

91
5

M
Q

C
/V

S/
C

25
17

M
A

dd
 A

B
, 

0.
00

0.
00

0.
00

0.
00

0.
00

0.
42

0.
58

0.
00

0.
00

0.
00

IN
C

91
5

M
Q

C
/V

S/
C

25
18

M
A

dd
 R

H
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
91

5
M

Q
C

/V
S/

C
25

9M
A

dd
 C

I
1.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
IN

C
91

5
M

Q
C

/V
S/

C
25

4M
A

dd
 F

F
0.

22
0.

00
0.

41
0.

37
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00



T
A

B
L

E
 I

-1
2.

  A
PP

O
R

T
IO

N
M

E
N

T
 O

F 
C

O
ST

 F
O

R
 C

O
N

T
R

O
L

L
E

D
 H

A
PS

 F
O

R
 A

D
D

IT
IO

N
A

L
 C

O
N

T
R

O
L

 E
Q

U
IP

M
E

N
T

 R
E

Q
U

IR
E

D
 T

O
 M

E
E

T
 

T
H

E
 F

IN
A

L
 6

 P
E

R
C

E
N

T
 B

T
F 

PR
O

PO
SA

L
1 

O
F

 4

 E
E

R
 

So
ur

ce
Si

ze
C

ur
re

nt
 A

PC
D

C
on

tr
ol

le
d 

H
A

Ps
M

od
el

T
ot

al
 R

eq
ui

re
d 

A
dd

-o
n 

Fl
ue

 G
as

 C
on

tr
ol

 
In

cr
em

en
ta

l C
ha

ng
e 

in
 C

on
tr

ol
 E

qu
ip

m
en

t
T

ot
al

 N
o.

In
cr

em
en

ta
l C

os
t 

T
ot

al
 A

nn
ua

l C
os

t P
er

 C
on

tr
ol

le
d 

H
A

P
 to

 g
o 

B
T

F
 

ID
 N

o.
T

yp
e

H
g

PM
H

C
l/ 

C
l2

A
PC

D
 

T
em

p
T

E
Q

G
ro

up
 

N
o.

 R
eq

ui
re

d 
to

 M
ee

t t
he

 6
 P

er
ce

nt
 B

T
F 

 R
eq

ui
re

d 
to

 M
ee

t t
he

 6
 P

er
ce

nt
 B

T
F 

of
 U

ni
ts

 
R

ep
re

se
nt

ed
fo

r 
A

dd
-O

n 
E

qu
ip

m
en

t F
or

 
B

T
F

H
g

T
E

Q
PM

H
C

l/C
L

2

 
20

0
C

K
S

FF
0

0
0

55
0

50
18

A
dd

 Q
, F

F
2

20
1

C
K

S
FF

0
58

0
55

0
75

18
A

dd
 Q

, F
F

2
20

2
C

K
L

FF
0

0
0

44
0

75
 

A
dd

 Q
,C

I,
FF

A
dd

 C
I,

 F
F 

; R
em

ov
e 

M
od

 D
O

M
 o

n 
FF

1
$1

,5
44

,2
18

$1
,5

44
,2

18
20

3
C

K
L

E
SP

0
0

0
50

0
96

5
A

dd
 Q

,C
I,

FF
A

dd
 C

I
1

$8
13

,0
43

$8
13

,0
43

20
4

C
K

L
E

SP
0

47
0

60
0

74
18

A
dd

 Q
, F

F
1

20
5

C
K

L
E

SP
0

70
0

50
0

0
3

A
dd

 F
F

1
20

6
C

K
L

E
SP

0
34

0
50

0
83

18
A

dd
 Q

, F
F

1
20

7
C

K
S

M
C

 / 
E

SP
0

35
0

40
0

0
3

A
dd

 F
F

1
20

8
C

K
L

E
SP

0
0

0
42

0
0

2
M

od
er

at
e 

D
O

M
 o

n 
ex

is
iti

ng
 E

SP
1

22
8

C
K

S
E

SP
50

50
0

50
0

18
5

A
dd

 Q
,C

I,
FF

A
dd

 C
I

1
$4

25
,4

66
$

4
2

5
,4

6
6

30
0

C
K

S
E

SP
0

79
0

60
0

98
18

A
dd

 Q
, F

F
2

30
1

C
K

S
FF

74
57

0
40

0
50

28
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, A
dd

 C
I,

 F
F

1
30

2
C

K
S

E
SP

50
55

0
42

0
75

4
A

dd
 C

I,
FF

2
30

3
C

K
L

Q
C

/F
F

37
36

0
25

0
0

4
A

dd
 C

I,
FF

A
dd

 C
I,

 F
F 

;  
R

em
ov

e 
M

od
 D

O
M

 F
F

1
$1

,5
44

,2
18

$
1

,5
4

4
,2

1
8

30
4

C
K

L
E

SP
28

74
0

46
0

89
5

A
dd

 Q
,C

I,
FF

A
dd

 C
I

1
$8

13
,0

43
$

4
0

6
,5

2
2

$4
06

,5
22

30
5

C
K

S
E

SP
0

79
0

73
0

10
0

5
A

dd
 Q

,C
I,

FF
A

dd
 C

I
2

$8
50

,9
32

$8
50

,9
32

30
6

C
K

L
M

C
/F

F
95

8
0

55
0

0
5

A
dd

 Q
,C

I,
FF

1
30

8
C

K
S

E
SP

0
27

0
44

0
75

20
A

dd
 Q

,C
I,

FF
A

dd
 C

I,
 F

F 
; R

em
ov

e 
M

od
 D

O
M

 o
n 

E
SP

3
$1

,3
38

,9
93

$1
,3

38
,9

93
30

9
C

K
L

M
C

 / 
E

SP
30

39
0

64
0

10
0

5
A

dd
 Q

,C
I,

FF
A

dd
 C

I
1

$8
13

,0
43

$
4

0
6

,5
2

2
$4

06
,5

22
31

5
C

K
S

FF
0

0
0

45
0

0
1

N
on

e
1

31
6

C
K

L
FF

50
0

0
50

0
25

37
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, A
dd

 Q
, C

I,
 F

F
A

dd
 C

I,
 F

F
1

$1
,6

58
,9

18
$

1
,6

5
8

,9
1

8
31

7
C

K
L

FF
0

0
0

50
0

84
17

A
dd

 Q
1

31
8

C
K

S
E

SP
0

0
0

42
0

0
3

A
dd

 F
F

4
31

9
C

K
L

E
SP

46
60

0
54

0
97

5
A

dd
 Q

,C
I,

FF
A

dd
 C

I
1

$8
13

,0
43

$
4

0
6

,5
2

2
$4

06
,5

22
32

0
C

K
L

FF
0

0
0

48
0

0
1

N
on

e
3

32
1

C
K

S
E

SP
50

93
0

24
0

0
4

A
dd

 C
I,

FF
A

dd
 C

I
1

$4
25

,4
66

$
4

2
5

,4
6

6
32

2
C

K
S

E
SP

0
21

0
55

0
95

18
A

dd
 Q

, F
F

1
32

3
C

K
S

E
SP

75
32

0
50

0
96

5
A

dd
 Q

,C
I,

FF
1

33
5

C
K

S
E

SP
50

36
0

71
8

99
5

A
dd

 Q
,C

I,
FF

A
dd

 C
I

1
$4

25
,4

66
$

4
2

5
,4

6
6

 
40

1
C

K
S

E
SP

67
72

0
40

0
58

4
A

dd
 C

I,
FF

1
40

2
C

K
S

E
SP

15
74

0
45

0
50

37
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, A
dd

 Q
, C

I,
 F

F
A

dd
 C

I
1

$4
25

,4
66

$
4

2
5

,4
6

6
40

3
C

K
S

E
SP

97
55

0
50

0
95

33
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

E
SP

, A
dd

 Q
, C

B
A

dd
 C

B
, M

od
 D

O
M

 E
SP

;  
R

em
ov

e 
C

I,
 F

F
1

$1
,1

44
,8

14
$

1
,1

4
4

,8
1

4
40

4
C

K
L

E
SP

0
0

0
50

0
80

20
M

od
er

at
e 

D
O

M
 o

n 
ex

is
tin

g 
E

SP
, A

dd
 Q

1
40

5
C

K
S

E
SP

0
58

0
25

0
0

3
A

dd
 F

F
1

40
6

C
K

S
E

SP
0

21
0

28
0

60
4

A
dd

 C
I,

 F
F

A
dd

 C
I

1
$4

25
,4

66
$4

25
,4

66



T
A

B
L

E
 I

-1
2.

  A
PP

O
R

T
IO

N
M

E
N

T
 O

F 
C

O
ST

 F
O

R
 C

O
N

T
R

O
L

L
E

D
 H

A
PS

 F
O

R
 A

D
D

IT
IO

N
A

L
 C

O
N

T
R

O
L

 E
Q

U
IP

M
E

N
T

 R
E

Q
U

IR
E

D
 T

O
 M

E
E

T
 

T
H

E
 F

IN
A

L
 6

 P
E

R
C

E
N

T
 B

T
F 

PR
O

PO
SA

L
2 

O
F

 4

E
E

R
 

So
ur

ce
Si

ze
C

ur
re

nt
 A

PC
D

C
on

tr
ol

le
d 

H
A

Ps
M

od
el

T
ot

al
 R

eq
ui

re
d 

A
dd

-o
n 

Fl
ue

 G
as

 C
on

tr
ol

 
In

cr
em

en
ta

l C
ha

ng
e 

in
 C

on
tr

ol
 E

qu
ip

m
en

t
T

ot
al

 N
o.

In
cr

em
en

ta
l C

os
t 

T
ot

al
 A

nn
ua

l C
os

t P
er

 C
on

tr
ol

le
d 

H
A

P
 to

 g
o 

B
T

F
 

ID
 N

o.
T

yp
e

H
g

PM
H

C
l/ 

C
l2

A
PC

D
 

T
em

p
T

E
Q

G
ro

up
 

N
o.

 R
eq

ui
re

d 
to

 M
ee

t t
he

 6
 P

er
ce

nt
 B

T
F 

 R
eq

ui
re

d 
to

 M
ee

t t
he

 6
 P

er
ce

nt
 B

T
F 

of
 U

ni
ts

 
R

ep
re

se
nt

ed
fo

r 
A

dd
-O

n 
E

qu
ip

m
en

t F
or

 
B

T
F

H
g

T
E

Q
PM

H
C

l/C
L

2

22
3

L
W

A
K

M
 (

H
i H

FF
5

0
90

0
4

A
dd

 C
I,

 F
F,

 S
T

A
dd

 C
I,

 F
F

1
$4

09
,0

30
$

4
0

9
,0

3
0

22
4

L
W

A
K

M
 (

L
o 

HF
F

0
0

0
0

1
N

on
e

1
22

5
L

W
A

K
M

 (
L

o 
HF

F
0

0
67

0
19

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, A

dd
 S

T
A

dd
 S

T
1

$4
61

,0
60

$4
61

,0
60

22
6

L
W

A
K

M
 (

L
o 

HF
F

0
0

75
0

5
A

dd
 S

T
A

dd
 S

T
1

$4
61

,0
60

$4
61

,0
60

22
7

L
W

A
K

M
 (

H
i H

FF
0

0
84

0
13

A
dd

 A
B

, W
Q

, I
W

S
A

dd
 I

W
S 

; R
em

ov
e 

FF
1

$6
81

,8
97

$6
81

,8
97

30
7

L
W

A
K

M
 (

L
o 

HF
F/

V
S

94
0

0
0

3
A

dd
 C

I,
 F

F
2

31
0

L
W

A
K

M
 (

L
o 

HF
F

0
18

82
0

20
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, A
dd

 I
W

S
A

dd
 I

W
S 

; R
em

ov
e 

FF
1

$4
49

,3
89

$4
49

,3
89

31
1

L
W

A
K

M
 (

H
i H

FF
0

0
83

0
20

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, A

dd
 I

W
S

A
dd

 I
W

S 
; R

em
ov

e 
FF

1
$6

81
,8

97
$6

81
,8

97
31

2
L

W
A

K
M

 (
H

i H
FF

0
0

83
0

20
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, A
dd

 I
W

S
A

dd
 I

W
S 

; R
em

ov
e 

FF
1

$6
81

,8
97

$6
81

,8
97

31
3

L
W

A
K

M
 (

H
i H

FF
0

0
86

0
6

A
dd

 I
W

S
 

1
31

4
L

W
A

K
M

 (
L

o 
HF

F
0

33
75

0
6

A
dd

 I
W

S
A

dd
 I

W
S 

; R
em

ov
e 

FF
1

$4
49

,3
89

$4
49

,3
89

33
6

L
W

A
K

M
 (

L
o 

HF
F

0
0

75
0

20
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, A
dd

 I
W

S
A

dd
 I

W
S 

; R
em

ov
e 

FF
1

$4
49

,3
89

$4
49

,3
89



T
A

B
L

E
 I

-1
2.

  A
PP

O
R

T
IO

N
M

E
N

T
 O

F 
C

O
ST

 F
O

R
 C

O
N

T
R

O
L

L
E

D
 H

A
PS

 F
O

R
 A

D
D

IT
IO

N
A

L
 C

O
N

T
R

O
L

 E
Q

U
IP

M
E

N
T

 R
E

Q
U

IR
E

D
 T

O
 M

E
E

T
 

T
H

E
 F

IN
A

L
 6

 P
E

R
C

E
N

T
 B

T
F 

PR
O

PO
SA

L
3 

O
F

 4

E
E

R
 

So
ur

ce
Si

ze
C

ur
re

nt
 A

PC
D

C
on

tr
ol

le
d 

H
A

Ps
M

od
el

T
ot

al
 R

eq
ui

re
d 

A
dd

-o
n 

Fl
ue

 G
as

 C
on

tr
ol

 
In

cr
em

en
ta

l C
ha

ng
e 

in
 C

on
tr

ol
 E

qu
ip

m
en

t
T

ot
al

 N
o.

In
cr

em
en

ta
l C

os
t 

T
ot

al
 A

nn
ua

l C
os

t P
er

 C
on

tr
ol

le
d 

H
A

P
 to

 g
o 

B
T

F
 

ID
 N

o.
T

yp
e

H
g

PM
H

C
l/ 

C
l2

A
PC

D
 

T
em

p
T

E
Q

G
ro

up
 

N
o.

 R
eq

ui
re

d 
to

 M
ee

t t
he

 6
 P

er
ce

nt
 B

T
F 

 R
eq

ui
re

d 
to

 M
ee

t t
he

 6
 P

er
ce

nt
 B

T
F 

of
 U

ni
ts

 
R

ep
re

se
nt

ed
fo

r 
A

dd
-O

n 
E

qu
ip

m
en

t F
or

 
B

T
F

H
g

T
E

Q
PM

H
C

l/C
L

2

20
9

IN
C

M
W

H
B

, F
F/

V
Q

/P
T

/D
M

0
0

0
75

44
A

dd
 A

B
, C

I
A

dd
 C

I
1

$1
99

,4
53

$1
99

,4
53

21
0

IN
C

L
FF

/S
75

0
0

50
9

A
dd

 R
H

, C
I,

 F
F

1
21

1
IN

C
L

SS
/P

T
/V

S
0

0
0

0
6

A
dd

 F
F

1
21

2
IN

C
L

FF
/S

0
33

28
0

7
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

FF
 a

nd
 W

S
A

dd
 M

od
 D

O
M

 F
F

1
$1

8,
84

8
$1

8,
84

8
21

4
IN

C
M

IW
S

84
30

0
0

9
A

dd
 R

H
, C

I,
 F

F
1

21
6

IN
C

L
H

E
S 

/ W
S

61
51

0
0

9
A

dd
 R

H
, C

I,
 F

F
1

22
1

IN
C

L
PT

0
0

0
52

9
A

dd
 R

H
, C

I,
 F

F
A

dd
 R

H
, C

I,
 F

F
1

7
7

4
9

1
6

$7
74

,9
16

22
2

IN
C

L
W

H
B

/S
D

/E
SP

/Q
/P

B
S

50
0

0
38

3
81

8
A

dd
 C

I
1

22
9

IN
C

S
W

H
B

/A
C

S/
H

C
S/

C
S

0
21

10
97

70
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

W
S,

 A
dd

 A
B

, R
H

, C
B

, F
F

A
dd

 R
H

, C
B

, F
F

1
3

1
0

4
4

9
$2

16
,4

30
$9

4,
01

9
32

4
IN

C
M

?
25

28
50

75
13

A
dd

 P
T

, R
H

, C
I,

 F
F

A
dd

 R
H

, C
I,

 F
F,

 P
T

 ; 
R

em
ov

e 
IW

S
1

3
8

5
5

7
3

$
9

6
,3

9
3

$2
89

,1
80

32
5

IN
C

M
SD

/F
F/

W
S/

 I
W

S
52

0
0

91
8

A
dd

 C
I

1
32

7
IN

C
L

SD
/F

F/
W

S/
 E

SP
97

0
0

98
61

A
dd

 R
H

, C
B

A
dd

 R
H

, C
B

 ; 
R

em
ov

e 
C

I
1

$8
07

,8
01

$
8

0
7

,8
0

1
32

9
IN

C
L

PT
/I

W
S

75
52

0
50

9
A

dd
 R

H
, C

I,
 F

F
1

33
0

IN
C

M
Q

T
/W

S/
D

M
0

63
0

99
9

A
dd

 R
H

, C
I,

 F
F

A
dd

 R
H

, C
I

1
3

5
3

5
2

2
$3

53
,5

22
33

1
IN

C
L

PT
/I

W
S

23
0

0
0

54
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, A
dd

 R
H

, C
I,

 F
F

A
dd

 R
H

, C
I

1
5

7
1

0
7

3
$

5
7

1
,0

7
3

33
2

IN
C

M
W

S
0

87
0

75
25

A
dd

 A
B

, R
H

, C
I,

 F
F

A
dd

 R
H

, C
I,

 F
F

1
4

8
2

5
8

6
 

$4
82

,5
86

33
3

IN
C

L
SD

/F
F

50
0

0
0

67
M

od
er

at
e 

D
O

M
 o

n 
ex

is
tin

g 
FF

, A
dd

 C
I

A
dd

 C
I

1
$2

79
,8

73
$

2
7

9
,8

7
3

33
4

IN
C

L
W

S/
E

SP
/P

T
0

75
0

90
54

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, A

dd
 R

H
, C

I,
 F

F
A

dd
 R

H
, C

I
1

5
7

1
0

7
3

$5
71

,0
73

33
7

IN
C

M
W

H
B

/D
A

/D
I/

FF
84

0
0

41
3

0
67

M
od

er
at

e 
D

O
M

 o
n 

ex
is

tin
g 

FF
, A

dd
 C

I
2

33
8

IN
C

L
Q

C
/F

F/
SS

/C
/H

E
S/

D
M

49
0

0
41

5
0

8
A

dd
 C

I
1

33
9

IN
C

S
A

T
/P

T
/R

JS
/E

SP
75

0
0

0
61

A
dd

 R
H

, C
B

1
34

0
IN

C
M

W
H

B
/E

SP
/W

S
0

0
0

44
4

75
8

A
dd

 C
I

A
dd

 C
I

1
$1

99
,4

53
$1

99
,4

53
34

1
IN

C
M

D
A

/D
I/

FF
/H

E
PA

/C
A

0
0

0
50

53
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, A
dd

 C
I

A
dd

 C
I

1
$1

99
,4

53
$1

99
,4

53
34

2
IN

C
S

W
H

B
/Q

C
/S

/V
S/

D
M

0
0

0
0

1
N

on
e

1
34

4
IN

C
M

Q
C

/V
S/

PT
/D

M
50

0
0

0
9

A
dd

 R
H

, C
I,

 F
F

1
34

6
IN

C
M

C
/Q

C
/V

S/
PT

/D
M

0
0

0
0

1
N

on
e

1
34

7
IN

C
M

C
/Q

C
/V

S/
S/

D
M

0
0

0
0

1
N

on
e

1
34

8
IN

C
S

Q
C

/A
S/

IW
S

75
0

0
75

61
A

dd
 R

H
, C

B
1

34
9

IN
C

S
Q

C
/F

F/
Q

C
/P

T
0

0
0

35
0

0
6

A
dd

 F
F

2
35

0
IN

C
M

W
H

B
/H

E
/F

F
0

0
0

0
55

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, A

dd
 F

F
1

35
1

IN
C

S
G

C
/C

/ F
F

0
0

0
29

0
50

53
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, A
dd

 C
B

1
35

3
IN

C
M

Q
C

/V
S/

D
M

/ E
SP

0
32

50
0

22
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

E
SP

, A
dd

 P
T

1
35

4
IN

C
M

Q
C

/A
S/

V
S/

D
M

/I
W

S
0

0
0

0
1

N
on

e
1

35
6

IN
C

S
Q

C
/A

S/
FN

/D
M

0
54

0
75

54
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, A
dd

 R
H

, C
B

, F
F

A
dd

 R
H

, C
B

,F
F

1
3

1
0

4
4

9
$2

16
,4

30
$9

4,
01

9
35

7
IN

C
M

Q
C

/V
S/

PT
/I

W
S

0
40

0
0

19
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

V
S

1
35

8
IN

C
M

Q
C

/V
S/

C
/C

T
/S

/D
M

50
53

0
0

9
A

dd
 R

H
, C

I,
 F

F
A

dd
 R

H
, C

I,
 F

F,
 

1
4

8
2

5
8

6
$

4
3

5
,2

5
5

$4
7,

33
1

35
9

IN
C

M
W

H
B

/ F
F/

S
75

39
0

37
5

0
54

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, A

dd
 R

H
, C

I,
 F

F
 

1
 

40
0

IN
C

L
SD

/F
F

0
0

0
40

0
50

49
A

dd
 C

I,
 F

F
A

dd
 C

I
1

$2
79

,8
73

$2
79

,8
73

 
50

0
IN

C
L

Q
C

/V
S/

K
O

V
/ D

M
0

0
0

0
94

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
1

50
2

IN
C

S
W

H
B

 /Q
C

/ P
B

C
/ V

S/
E

S
50

58
0

0
9

A
dd

 R
H

, C
B

, F
F

1
50

3
IN

C
S

H
T

H
E

/L
T

H
E

/F
F

0
47

0
28

5
75

97
A

dd
 A

B
, C

B
, F

F
A

dd
 C

B
1

$1
35

,9
90

$1
35

,9
90

50
4

IN
C

M
V

S/
C

98
28

0
0

63
M

od
er

at
e 

D
O

M
 o

n 
ex

is
tin

g 
V

S,
 A

dd
 R

H
, C

B
1



T
A

B
L

E
 I

-1
2.

  A
PP

O
R

T
IO

N
M

E
N

T
 O

F 
C

O
ST

 F
O

R
 C

O
N

T
R

O
L

L
E

D
 H

A
PS

 F
O

R
 A

D
D

IT
IO

N
A

L
 C

O
N

T
R

O
L

 E
Q

U
IP

M
E

N
T

 R
E

Q
U

IR
E

D
 T

O
 M

E
E

T
 

T
H

E
 F

IN
A

L
 6

 P
E

R
C

E
N

T
 B

T
F 

PR
O

PO
SA

L
4 

O
F

 4

E
E

R
 

So
ur

ce
Si

ze
C

ur
re

nt
 A

PC
D

C
on

tr
ol

le
d 

H
A

Ps
M

od
el

T
ot

al
 R

eq
ui

re
d 

A
dd

-o
n 

Fl
ue

 G
as

 C
on

tr
ol

 
In

cr
em

en
ta

l C
ha

ng
e 

in
 C

on
tr

ol
 E

qu
ip

m
en

t
T

ot
al

 N
o.

In
cr

em
en

ta
l C

os
t 

T
ot

al
 A

nn
ua

l C
os

t P
er

 C
on

tr
ol

le
d 

H
A

P
 to

 g
o 

B
T

F
 

ID
 N

o.
T

yp
e

H
g

PM
H

C
l/ 

C
l2

A
PC

D
 

T
em

p
T

E
Q

G
ro

up
 

N
o.

 R
eq

ui
re

d 
to

 M
ee

t t
he

 6
 P

er
ce

nt
 B

T
F 

 R
eq

ui
re

d 
to

 M
ee

t t
he

 6
 P

er
ce

nt
 B

T
F 

of
 U

ni
ts

 
R

ep
re

se
nt

ed
fo

r 
A

dd
-O

n 
E

qu
ip

m
en

t F
or

 
B

T
F

H
g

T
E

Q
PM

H
C

l/C
L

2

60
0

IN
C

L
W

H
B

/Q
C

/P
T

/I
W

S
0

0
0

0
55

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, A

dd
 F

F
1

70
0

IN
C

M
SD

/R
JS

/V
S/

W
S

0
66

0
0

6
A

dd
 F

F
1

70
1

IN
C

M
V

S/
PT

0
65

0
50

9
A

dd
 R

H
, C

I,
 F

F
A

dd
 R

H
, C

I
1

3
5

3
5

2
2

$3
53

,5
22

70
2

IN
C

M
Q

T
/S

/C
0

82
0

75
9

A
dd

 R
H

, C
I,

 F
F

A
dd

 R
H

, C
I

1
3

5
3

5
2

2
$3

53
,5

22
70

3
IN

C
S

W
H

B
75

0
73

0
20

A
dd

 Q
, C

B
, P

T
1

70
4

IN
C

S
N

O
N

E
0

20
49

0
4

A
dd

 I
W

S
A

dd
 I

W
S 

; R
em

ov
e 

PT
1

$3
2,

73
2

$3
2,

73
2

70
5

IN
C

M
Q

T
/V

S/
E

SP
/P

T
0

63
0

75
54

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, A

dd
 R

H
, C

I,
 F

F
A

dd
 R

H
, C

I,
 F

F 
; R

em
ov

e 
M

od
 D

O
M

 E
SP

1
3

6
2

5
6

6
$3

62
,5

66
70

6
IN

C
M

Q
T

/H
S/

C
0

65
0

0
19

M
od

er
at

e 
D

O
M

 o
n 

E
xi

st
in

g 
V

S
A

dd
 M

od
 D

O
M

 V
S

1
$4

7,
33

1
$4

7,
33

1
70

7
IN

C
L

Q
T

/W
S

0
94

0
50

25
A

dd
 A

B
, R

H
, C

I,
 F

F
A

dd
 R

H
, C

I
1

5
7

1
0

7
3

$5
71

,0
73

70
8

IN
C

S
W

S/
E

SP
0

43
0

75
28

M
od

er
at

e 
D

O
M

 o
n 

E
xi

st
in

g 
E

SP
, A

dd
 R

H
, C

B
A

dd
 R

H
, C

B
1

2
1

6
4

3
0

$2
16

,4
30

70
9

IN
C

S
N

O
N

E
50

70
25

0
42

A
dd

 R
H

, C
B

, I
W

S
A

dd
 I

W
S 

; R
em

ov
e 

PT
1

$3
2,

73
2

$3
2,

73
2

71
0

IN
C

M
Q

T
/O

S/
C

/S
0

44
75

0
33

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, A

dd
 I

W
S

1
71

1
IN

C
L

C
/V

S/
A

S
0

53
0

75
9

A
dd

 R
H

, C
I,

 F
F

A
dd

 R
H

, C
I,

 F
F

1
7

7
4

9
1

6
$6

47
,8

63
$1

27
,0

53
71

2
IN

C
L

N
O

N
E

0
50

0
0

6
A

dd
 F

F
A

dd
 F

F
1

$2
03

,8
43

$2
03

,8
43

71
3

IN
C

S
V

S/
PT

0
77

0
75

54
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, A
dd

 R
H

, C
B

, F
F

A
dd

 R
H

, C
B

, F
F

1
3

1
0

4
4

9
$2

16
,4

30
$9

4,
01

9
71

4
IN

C
M

W
S

0
18

0
50

9
A

dd
 R

H
, C

I,
 F

F
A

dd
 R

H
, C

I
2

7
0

7
0

4
4

$7
07

,0
44

72
5

IN
C

S
W

S/
Q

T
0

30
20

0
12

M
od

er
at

e 
D

O
M

 o
n 

E
xi

st
in

g 
W

S,
 A

dd
 F

F
A

dd
 F

F
1

$9
4,

01
9

$9
4,

01
9

72
6

IN
C

S
Q

C
/C

S/
D

M
/V

S
75

0
0

0
54

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, A

dd
 R

H
, C

B
, F

F
1

72
7

IN
C

S
G

C
/C

/F
F

0
82

0
0

21
A

dd
 A

B
, F

F
1

72
8

IN
C

S
Q

T
/P

T
/V

S
0

66
0

75
63

M
od

er
at

e 
D

O
M

 o
n 

ex
is

tin
g 

V
S,

 A
dd

 R
H

, C
B

A
dd

 R
H

, C
B

, M
od

 D
O

M
 V

S
1

2
2

6
2

6
9

$2
16

,4
30

$9
,8

39
78

4
IN

C
S

N
O

N
E

0
63

91
0

4
A

dd
 I

W
S

1
80

5
IN

C
M

Q
T

/Q
S/

V
S/

E
S/

PB
S

0
72

10
75

98
Sm

al
l D

O
M

 o
n 

E
xi

st
in

g 
W

S,
 A

dd
 A

B
, R

H
, C

I,
 F

F
A

dd
 R

H
, C

I,
 F

F
1

4
8

2
5

8
6

$4
35

,2
55

$4
7,

33
1

80
6

IN
C

M
C

/V
S

79
65

0
0

25
A

dd
 A

B
, R

H
, C

I,
 F

F
1

80
7

IN
C

M
C

/W
H

B
/V

Q
/P

T
/H

S/
D

M
0

47
0

50
54

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, A

dd
 R

H
, C

I,
 F

F
A

dd
 R

H
, C

I,
 F

F 
; R

em
ov

e 
M

od
 D

O
M

 V
S

1
$4

35
,2

55
$4

35
,2

55
80

8
IN

C
M

Q
T

/P
B

S/
E

SP
0

22
0

0
55

M
od

er
at

e 
D

O
M

 o
n 

C
om

bu
st

or
, A

dd
 F

F
1

80
9

IN
C

L
V

S
0

0
0

75
25

A
dd

 A
B

, R
H

, C
I,

 F
F

A
dd

 R
H

, C
I

1
5

7
1

0
7

3
$5

71
,0

73
81

0
IN

C
M

Q
/V

S/
PB

S
0

75
0

0
6

A
dd

 F
F

1
82

4
IN

C
S

Q
T

/V
S/

PT
/D

M
0

0
0

0
95

Sm
al

l D
O

M
 o

n 
E

xi
st

in
g 

V
S

1
82

5
IN

C
M

C
C

S/
Q

C
/E

SP
50

77
0

50
25

A
dd

 A
B

, R
H

, C
I,

 F
F

1
90

2
IN

C
M

Q
T

/V
S/

PT
37

30
0

0
9

A
dd

 R
H

, C
I,

 F
F

A
dd

 R
H

, C
I,

 F
F

1
4

8
2

5
8

6
$4

35
,2

55
 

$4
7,

33
1

90
4

IN
C

S
?

50
0

75
0

93
M

od
er

at
e 

D
O

M
 o

n 
C

om
bu

st
or

, A
dd

 R
H

, C
B

, I
W

S
A

dd
 R

H
, C

B
1

2
1

6
4

3
0

$2
06

,5
91

 
$9

,8
39

90
5

IN
C

S
Q

T
/V

S/
A

S/
C

S
0

50
0

0
6

A
dd

 F
F

1
90

6
IN

C
S

Q
T

/P
T

0
79

38
75

3
M

od
er

at
e 

D
O

M
 o

n 
E

xi
st

in
g 

W
S,

 A
dd

 R
H

, C
B

, F
F

A
dd

 R
H

, C
B

1
2

1
6

4
3

0
$2

16
,4

30
91

4
IN

C
M

?
0

0
58

95
39

A
dd

 A
B

, R
H

, C
I,

 F
F,

 P
T

A
dd

 R
H

, C
I,

 F
F,

 P
T

 ; 
R

em
ov

e 
IW

S
1

3
8

5
5

7
3

$3
85

,5
73

91
5

IN
C

M
Q

C
/V

S/
C

75
74

0
56

25
A

dd
 A

B
, R

H
, C

I,
 F

F
1



T
A

B
L

E
 I

-1
3.

 E
N

G
IN

E
E

R
IN

G
 C

O
ST

 B
R

E
A

K
D

O
W

N
 P

E
R

 H
A

P 
FO

R
 T

H
E

 F
IN

A
L

 R
E

C
O

M
M

E
N

D
E

D
 6

 P
E

R
C

E
N

T
 F

L
O

O
R

 A
N

D
 B

T
F 

PR
O

PO
SA

L

T
ot

al
 C

os
t f

or
 F

in
al

 R
ec

om
m

en
de

d 
6 

Pe
ce

nt
 F

lo
or

Sy
st

 T
yp

e
H

g
P

M
SV

M
L

V
M

H
C

L
/C

L
2

H
C

C
O

D
/F

T
O

T
A

L
C

K
5,

06
3,

45
6

5,
12

3,
52

6
11

,3
90

,2
86

1,
74

9,
76

9
0

29
,9

60
0

6,
01

5,
09

0
29

,3
72

,0
87

IN
C

21
,2

96
,0

59
0

8,
37

1,
90

1
6,

11
2,

00
3

2,
86

4,
44

8
6,

00
1,

63
9

16
,1

50
,2

29
1,

27
2,

13
2

62
,0

68
,4

10
L

W
A

K
81

8,
06

0
0

1,
65

2,
28

9
13

7,
44

0
57

8,
02

9
48

9,
13

0
1,

02
1,

52
6

0
4,

69
6,

47
4

T
O

T
A

L
27

,1
77

,5
76

5,
12

3,
52

6
21

,4
14

,4
76

7,
99

9,
21

2
3,

44
2,

47
6

6,
52

0,
72

9
17

,1
71

,7
54

7,
28

7,
22

2
96

,1
36

,9
71

In
cr

em
en

ta
l C

os
t f

or
 6

 P
er

ce
nt

 B
T

F 
Pr

op
os

al

Sy
st

 T
yp

e
H

g
P

M
SV

M
L

V
M

H
C

L
/C

L
2

H
C

C
O

D
/F

T
O

T
A

L
C

K
7,

26
9,

37
9

0
0

0
0

0
0

6,
91

2,
21

7
13

,4
61

,5
96

IN
C

7,
96

5,
67

9
2,

81
3,

30
4

0
0

0
0

0
27

,0
19

,1
95

37
,7

98
,1

78
L

W
A

K
0

0
0

0
4,

31
5,

97
8

0
0

0
4,

31
5,

97
8

T
ot

al
15

,2
35

,0
58

2,
81

3,
30

4
0

0
4,

31
5,

97
8

0
0

33
,2

11
,4

12
55

,5
75

,7
52



T
ab

le
 I

-1
4.

  N
A

T
IO

N
A

L
 E

M
IS

SI
O

N
S 

E
ST

IM
A

T
E

 F
O

R
 T

H
E

 F
IN

A
L

 R
E

C
O

M
M

E
N

D
E

D
 6

 P
E

R
C

E
N

T
 F

L
O

O
R

 A
N

D
 6

 P
E

R
C

E
N

T
 B

T
F 

PR
O

PO
SA

L

S
ys

te
m

 T
yp

e
S

u
b

st
an

ce
B

as
el

in
e

F
in

al
 R

ec
o

m
m

en
d

ed
 

6 
P

er
ce

n
t 

F
lo

o
r

6 
P

er
ce

n
t 

B
T

F
 

P
ro

po
sa

l
U

n
it

C
em

en
t 

K
iln

P
a

rt
ic

u
la

te
7

.9
0

E
+

0
6

3
.5

0
E

+
0

6
3

.5
0

E
+

0
6

lb
/y

r
C

em
en

t 
K

iln
LV

M
6

.3
2

E
+

0
3

3
.2

5
E

+
0

3
3

.2
5

E
+

0
3

lb
/y

r
C

em
en

t 
K

iln
S

V
M

5
.7

6
E

+
0

4
3

.4
3

E
+

0
3

3
.4

3
E

+
0

3
lb

/y
r

C
em

en
t 

K
iln

M
er

cu
ry

1
.1

6
E

+
0

4
4

.8
5

E
+

0
3

2
.8

6
E

+
0

3
lb

/y
r

C
em

en
t 

K
iln

TE
Q

1
.7

6
E

+
0

0
6

.1
8

E
-0

2
2

.0
5

E
-0

2
lb

/y
r

C
em

en
t 

K
iln

T
ot

al
 C

l
4

.9
8

E
+

0
6

4
.9

8
E

+
0

6
4

.9
8

E
+

0
6

lb
/y

r
C

em
en

t 
K

iln
CO

1
.3

2
E

+
0

8
N

o 
F

lo
or

N
o 

F
lo

or
lb

/y
r

C
em

en
t 

K
iln

C
O

(M
H

R
A

)
1

.6
0

E
+

0
8

N
o 

F
lo

or
N

o 
F

lo
or

lb
/y

r
C

em
en

t 
K

iln
TH

C
8

.8
3

E
+

0
6

2
.3

4
E

+
0

6
2

.3
4

E
+

0
6

lb
/y

r
C

em
en

t 
K

iln
T

H
C

(M
H

R
A

)
1

.1
3

E
+

0
7

2
.2

0
E

+
0

6
2

.2
0

E
+

0
6

lb
/y

r

In
ci

n
e

ra
to

r
P

a
rt

ic
u

la
te

3
.3

1
E

+
0

6
3

.3
1

E
+

0
6

1
.5

8
E

+
0

6
lb

/y
r

In
ci

n
e

ra
to

r
LV

M
5

.6
4

E
+

0
4

4
.8

2
E

+
0

3
4

.8
2

E
+

0
3

lb
/y

r
In

ci
n

e
ra

to
r

S
V

M
1

.0
8

E
+

0
5

4
.7

1
E

+
0

3
4

.7
1

E
+

0
3

lb
/y

r
In

ci
ne

ra
to

r
M

e
rc

ur
y

9
.4

8
E

+
0

3
2

.0
9

E
+

0
3

1
.3

1
E

+
0

3
lb

/y
r

In
ci

n
e

ra
to

r
TE

Q
1

.7
4

E
-0

1
9

.5
8

E
-0

2
8

.7
7

E
-0

3
lb

/y
r

In
ci

n
e

ra
to

r
T

ot
al

 C
l

3
.5

3
E

+
0

6
2

.3
1

E
+

0
6

2
.3

1
E

+
0

6
lb

/y
r

In
ci

n
e

ra
to

r
CO

2
.9

0
E

+
0

7
1

.8
1

E
+

0
6

1
.8

1
E

+
0

6
lb

/y
r

In
ci

n
e

ra
to

r
C

O
(M

H
R

A
)

1
.1

9
E

+
0

7
3

.9
9

E
+

0
6

3
.9

9
E

+
0

6
lb

/y
r

In
ci

n
e

ra
to

r
TH

C
4

.9
3

E
+

0
5

3
.9

3
E

+
0

5
3

.9
3

E
+

0
5

lb
/y

r
In

ci
n

e
ra

to
r

T
H

C
(M

H
R

A
)

1
.4

0
E

+
0

6
7

.8
3

E
+

0
5

7
.8

3
E

+
0

5
lb

/y
r

LW
A

 K
iln

P
a

rt
ic

u
la

te
7

.9
8

E
+

0
4

7
.9

8
E

+
0

4
7

.3
1

E
+

0
4

lb
/y

r
LW

A
 K

iln
LV

M
3

.7
6

E
+

0
2

3
.5

7
E

+
0

2
3

.5
7

E
+

0
2

lb
/y

r
LW

A
 K

iln
S

V
M

1
.1

6
E

+
0

3
2

.4
2

E
+

0
1

2
.4

2
E

+
0

1
lb

/y
r

LW
A

 K
iln

M
er

cu
ry

5
.4

5
E

+
0

2
7

.9
3

E
+

0
1

7
.9

3
E

+
0

1
lb

/y
r

LW
A

 K
iln

TE
Q

1
.7

6
E

-0
4

1
.7

6
E

-0
4

1
.7

6
E

-0
4

lb
/y

r
LW

A
 K

iln
T

ot
al

 C
l

5
.1

7
E

+
0

6
4

.8
5

E
+

0
6

9
.9

8
E

+
0

5
lb

/y
r

LW
A

 K
iln

CO
1

.2
7

E
+

0
6

2
.4

0
E

+
0

5
2

.4
0

E
+

0
5

lb
/y

r
LW

A
 K

iln
C

O
(M

H
R

A
)

6
.5

9
E

+
0

6
2

.5
7

E
+

0
5

2
.5

7
E

+
0

5
lb

/y
r

LW
A

 K
iln

TH
C

7
.6

3
E

+
0

4
5

.1
8

E
+

0
4

5
.1

8
E

+
0

4
lb

/y
r

LW
A

 K
iln

T
H

C
(M

H
R

A
)

1
.0

3
E

+
0

5
5

.1
8

E
+

0
4

5
.1

8
E

+
0

4
lb

/y
r


