
 
 
 
 

MEMORANDUM 

20819 72nd Ave S, Ste 610, Kent, WA 98032 
P 253.867.5600  /  F 253.867.5601 

To: Aaron Manley, Olympic Region Clean Air Agency 
cc: Jennifer DeMay, Olympic Region Clean Air Agency; Michael Nolan and Christine Yanik, 
Weyerhaeuser NR Company 
From: Nancy Liang and Matt Goldman, Trinity Consultants 
Date: March 15, 2024 

RE: Weyerhaeuser Raymond NOC Application Addendum (23NOC1614) – ORCAA Comments 

On March 11, 2024 and March 12, 2024, Weyerhaeuser NR Company (Weyerhaeuser) received draft 
comments from Aaron Manley of the Olympic Region Clean Air Agency (ORCAA) regarding Notice of 
Construction (NOC) application #23NOC1614. The NOC application was submitted by Weyerhaeuser to 
authorize the installation of a direct-fired continuous dry kiln (CDK) at the Raymond facility (the “Facility”).  
This memo serves as an addendum to the NOC permit application and provides Weyerhaeuser’s responses 
to ORCAA’s comments. 

ORCAA Comment 1 – Emission Capture 
ORCAA: There is concern regarding the ratio of emissions exiting the vapor extraction points. Please provide  

documentation how the '80% of emissions are extracted through the vapor extraction units' number 
was reached (HVAC calculations, computation via fluid dynamics, etc.). 

 
Response: Following Georgia Environmental Protection Division’s (EPD) procedure for modeling the 
continuous drying lumber kilns with powered vents, the total air toxic emissions are split assuming 80% exit 
through powered vents and 20% exit through doors. A copy of the referenced procedure, Guideline for 
Ambient Impact Assessment of Toxic Air Pollutant Emissions, is provided in Attachment A. This ratio is 
further confirmed based on visual observation of CDKs with and without vapor extraction points as shown in 
Figures 1 & 2 below1. Please note, the ratio of emissions existing the vapor extraction points only impacts 
the modeling results, and does not impact emissions calculation.  

ORCAA Comment 2 – BACT Cost Analysis 
ORCAA: As discussed in the meeting last week, ORCAA is still waiting on the BACT cost analysis with 

vendor-invoices/cost estimates to demonstrate economic feasibility/infeasibility of add-on controls. 
The results should be in current (2023 or 2024) dollars. 

 
Response: See the following responses for updates regarding the existing Best Available Control 
Technology (BACT) cost analysis. 
 
► Particulate Matter (PM): 

• Wet Electrostatic Precipitator (WESP) 

 
1 Based on visual observations, a small amount of emissions (<5%) exits through the doors of the CDKs while the majority of 
emissions exits through the vaport extraction points. The modeling analysis conservatively assumed 20% of total emissions 
exits through the doors of the CDKs. 
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♦ For PM BACT, Weyerhaeuser had previously submitted recent cost estimates with the BACT 
addendum, dated February 26, 2024. A vendor quote was obtained from the installation of a wet 
electrostatic precipitator (WESP) at Weyerhaeuser’s Sutton lumber mill. Using the most recent 
2023 vendor data and costs, Weyerhaeuser determined the cost effectiveness for a WESP to be 
$91,285 per ton of PM controlled (in 2023 dollars), so a WESP is not cost effective for PM 
emission control on the CDK. The cost calculations are provided again in Attachment B to this 
letter and the vendor quote has been added in Attachment C. 

• Wet Scrubber 
♦ Based on Weyerhaeuser’s communications with a prominent control device vendor on March 6, 

2024, the wet scrubber is not a feasible control option due to the small particle size of kiln 
emissions. As shared in our BACT analysis, wet scrubbers are limited to inlet concentrations 
between 1 and 115 grams per cubic meter.2 Typical dry kiln exhaust concentrations are on the 
order of 0.01 grams per cubic meter3, which is below the scrubber’s design constraint. 

 
► Volatile Organic Compounds (VOCs) 

• Regenerative Thermal Oxidation (RTO) and Regenerative Catalytic Oxidation (RCO) 
♦ Weyerhaeuser previously determined either an RTO or an RCO as cost ineffective, according to 

annualized costs ($/scfm) provided in EPA Air Pollution Control Technology Fact Sheets and 
scaling them using Chemical Engineering Plant Cost Index (CEPCI) values. Further, there is no 
proper source of natural gas near the Raymond Facility, so operation of an RTO or RCO will 
require natural gas to be transported over 30 miles to the Facility. Due to the capital and 
installation costs for the natural gas pipeline, the RTO and RCO are both cost ineffective and 
vendor quotes are not provided.  

ORCAA Comment 3 – Add-On Hoods and Fans 
ORCAA: There is still discussion regarding adding hoods to the ends of the kilns to capture emissions  

escaping the ends of the CDK. As an addendum to the BACT cost analysis described in item 2, 
please include in the BACT analysis a comparison demonstrating the feasibility of incorporating add-
on hoods with fans to vertically disperse emissions escaping the ends of the CDK as well as allow 
source testing of the CDK. 

 
Response: As demonstrated in prior addendums to the NOC Application, it is neither feasible to incorporate 
add-on hoods with fans at the CDK ends, nor conduct source testing of the CDK. Below is a summary of the 
resources that Weyerhaeuser has provided before to support this determination: 
 
Resources: 
► National Council for Air and Stream Improvement’s (NCASI) Control Device and Stack Testing Feasibility 

Assessment 
• Provided in Attachment B to the November 15, 2023 NOC Application Addendum and Attachment A 

to the February 26, 2023 Compiled BACT Analysis. 
• Describes the design constraints of CDKs and the infeasibility of add-on control devices and stack 

testing. 
► Environmental Protection Agency’s (EPA) proposed Plywood and Composite Wood Products (PCWP) 

Maximum Available Control Technology (MACT) rule amendments 
• Attached to this memo in Attachment D. 

 
2 EPA (2003). “Air Pollution Control Technology Fact Sheet: Venturi Scrubber.” 
https://www3.epa.gov/ttncatc1/dir1/fventuri.pdf 
3 The calculated exhaust PM concentration for the proposed CDK at the Raymond facility is 0.028 g/m3. 
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• Explains the technical infeasibility for emission capture, control, and testing. 
► Trinity Consultants’ CDK BACT Conditions Summary 

• Provided to ORCAA on March 8, 2024. 
• Summarizes BACT permit conditions established in Prevention of Significant Deterioration (PSD) 

permits for existing Weyerhaeuser CDKs. 
► Trinity Consultants’ Compiled BACT Analysis 

• Provided to ORCAA on February 24, 2024. 
• The Reasonably Available Control Technology (RACT)/BACT/Lowest Achievable Emission Rate (LAER) 

Clearinghouse (RBLC) database results for the CDK BACT analysis. 
 
With further research, Weyerhaeuser learned that Georgia EPD recognized the infeasibility of a full 
enclosure for a CDK in West Fraser Fitzgerald’s Section 502(b)(10) Change to its Title V Operating Permit 
No. 2421-017-0008-V-05-1, which is attached to this memo in Attachment E. Further, Georgia EPD removed 
Condition 4.2.1, which had required Method 204 testing. 
 
In addition to the above resources, visual comparisons of the exhaust exiting for setups with and without 
vapor extraction modules (VEMs) are provided in Figures 1 through 2. Figure 3 displays a CDK that has 
baffles on the ends, as well as VEMs. Please also view this “Deltech Continuous Kilns” video by BID Group 
for a video representation of CDK operation and exhaust: 
https://www.youtube.com/watch?v=3DUIJ5kOY1M. 

Figure 1. CDK Emissions with vs without VEMs 

 
 

https://www.youtube.com/watch?v=3DUIJ5kOY1M
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Figure 2. Side-by-Side Comparison of a CDK with its VEM On (Left) vs Off (Right)

     

Figure 3. CDK with a VEM and Baffles 

 
 
Jennifer DeMay of ORCAA has shared with Trinity Consultants (Trinity) that EPA and ORCAA would like 
Weyerhaeuser to consider the feasibility of extending the ends of the CDK and installing a “pressure 
balancing system” that is currently demonstrated at aluminum smelters, which uses a negative pressure to 
capture any remaining fugitive emissions. To Trinity’s knowledge, the aforementioned pressure balancing 
system is employed in smelter potrooms, which are long buildings that generate hot air exhaust, like a CDK. 
Potroom exhaust is primarily directed upward out of roof vents, but with the assistance of a pressure 
balancing system, most of the fugitive emissions can be captured and directed to an adjacent emission 
control system, also referred to as a Gas Treatment Center (GTC), which is displayed in Figure 4. 
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Figure 4. Potroom and GTC Design 

 
Source: https://advancetex.net/ad-flow-system/aluminum/ 

 
However, there are several key differences between the CDKs and smelter potrooms. As shown in Figures 5 
and 6, a smelter potroom is a significantly larger structure that does not require open doors for product to 
continuously travel in and out through. Also, potrooms are typically designed with roof vents along the 
length of the structure, where the majority of the exhaust is directed to, as well as open louvers on the 
building’s walls. Therefore, the emission profile differs from that of a CDK. Even with a pressure balancing 
system, there still remains an amount of uncaptured fugitive emissions when using the pressure balancing 
system.  

Figure 5. Smelter Potroom Design 

 
Source: https://www.verdantas.com/experience/smelter-pot-room-roof-ventilation-system 

https://advancetex.net/ad-flow-system/aluminum/
https://www.verdantas.com/experience/smelter-pot-room-roof-ventilation-system
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Figure 6. Smelter Potroom Building Configuration 

  
Source: https://www.genisim.com/website/cfd2001.htm 

 
 
Installation of a pressure balancing system will obstruct a critical CDK’s energy recovery function as 
explained in the NCASI document. In order to install a pressure balancing system, Weyerhaeuser would 
need to extend the kiln ends further out from the energy recover zones and use a negative pressure to pull 
in sufficient ambient air to capture the fugitive emissions and direct them up through a separate fan-
powered stack. However, this process would require a significant amount of outside air to be pulled in and 
blown toward a stack that it would motivate exhaust coming out from the green/positive pressure side to 
pull toward the separate stack, while inhibiting the dry/negative pressure track from receiving enough 
outside air to properly re-direct exhaust and pre-treat the green lumber. Another constraint is the fact that 
while the kiln doors are relatively large, there is minimal surface area available between the kiln door edges 
(or baffles) and the wood stacks, which would likely render the additional fans as infeasible to draw 
sufficient outside air for capturing the remaining fugitive emissions. This space is even less when baffles are 
in place on the kiln ends, which is visualized in Figure 3. 
 
Although the CDK has two counter-flow tracks, one track cannot be isolated and sealed off from the other 
track for the purposes of emission capture or testing, since that would obstruct the heat transfer between 
the green and dry lumber sides, require greater heat input, and thus, lead to higher combustion emissions. 

ORCAA Comment 4 – BACT Limit Compliance 
ORCAA: The proposed CDK BACT limits for PM, CO, NOx, and SO2 are in lb/MBF. It was asked how, until an  

approved testing method for CDK's is approved, the facility proposes to monitor/demonstrate 
compliance with the CDK BACT limits? 

 
Response: Weyerhaeuser will comply with the PM, CO, NOX, and SO2 BACT limits as follows: 
 
► PM: Compliance with the PM BACT emission limit shall be demonstrated through compliance with proper 

maintenance and operating practices. These practices will include the four work practice standards 
shared in the proposed PCWP MACT rule amendments, such as: 4 

 
 

4 Ibid. 

https://www.genisim.com/website/cfd2001.htm
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1. Operation and maintenance (O&M) plan 
2.  Burner tune-up 
3. Over-drying prevention methods: 

a. Operate below a maximum temperature setpoint (220 °F); 
b. Conduct in-kiln moisture monitoring (via the in-kiln moisture management system); or,  
c. Follow a “site-specific plan (for temperature and lumber moisture monitoring)” 

4. Set dried lumber minimum moisture content limits  
 
► CO: Compliance with the CO BACT emission limit shall be demonstrated through compliance with proper 

maintenance and operating practices. These practices will include the four work practice standards 
shared previously from the proposed PCWP MACT rule amendments. 

 
► NOX: Per the vendor’s guarantee, the green sawdust gasification burners will be designed with a 

“secondary gas burner system with [three] individual burner chambers,” as well as flue gas recirculation, 
so compliance with the NOX BACT emission limit shall be demonstrated through combustion 
modifications and compliance with proper maintenance and operating practices. These practices will 
include the four work practice standards shared previously from the proposed PCWP MACT rule 
amendments. 

 
► SO2: The CDK burner will use green sawdust (i.e., wood) as its primary fuel, which is essentially sulfur 

free, so compliance with the SO2 BACT emission limit shall be demonstrated through low sulfur fuels and 
compliance with proper maintenance and operating practices. These practices will include the four work 
practice standards shared previously from the proposed PCWP MACT rule amendments. 

 
Weyerhaeuser will also demonstrate compliance with the CDK BACT limits by monitoring and recording the 
kiln firing rate and dried lumber throughput.



Weyerhaeuser Raymond NOC Application Addendum (23NOC1614) – ORCAA Comments 
March 15, 2024         Page 8 of 12 
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Historical Background and Scope   
 
The previous Georgia Air Toxic Guideline document was approved by the Director of the 
Environmental Protection Division (EPD) on September 10, 1984 under the provisions 391-3-1.-
02(2)(a)3.(ii) of the Georgia Rules for Air Quality Control.  The 1984 guidelines were 
subsequently revised and approved for use on June 28, 1998.  The 1998 guidelines have been 
further revised as presented in this document and have been approved for use under the above 
stated provisions in May 2017.  This current version of the guidelines supersedes all previous 
versions.  
 
The guidelines will be used in the review of air quality permit applications to construct/modify 
potential sources which emit any Toxic Air Pollutant (TAP) listed in Appendix A of this 
guideline document with emissions above the Minimum Emission Rate (MER) and in other 
cases at the Director's discretion.  The Appendix A provides a list of TAPs, corresponding 
Acceptable Ambient Concentrations (AACs) and MERs.  The list of TAPs in Appendix A will 
be updated periodically as new data becomes available.  In addition, the guidelines may also be 
employed to estimate the environmental impact of TAP in any situation where approved ambient 
monitoring data is not available. 
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Section 1 Overview of Risk Assessment 

 
1.0 Introduction  
 

The purpose of this document is to provide a guide for facility owners to demonstrate to the 
Air Protection Branch of the Georgia Environmental Protection Division (EPD) that any 
toxic air pollutant (TAP) listed in Appendix A of this guideline document will comply with 
Georgia Rules for Air Quality Control 391-3-1.02(2)(a)1. and 391-3-1.02(2)(a)3. A TAP is 
defined as any substance which may have an adverse effect on public health, excluding any 
specific substance that is covered by a State or Federal ambient air quality standard.   

 
1.1 Hazard Identification 
 

In compiling the list of toxic air pollutants, EPD looked at the approach used by other 
states. EPD found that most of the states were regulating compounds listed on the EPA’s 
list of 187 Hazardous Air Pollutants (HAPs). However, in addition to the 187 HAPs 
Georgia has historically regulated other TAPs based on IRIS, OSHA and NIOSH data.  In 
this version, EPD is providing the regulated community with a definitive list of pollutants. 
In order to compile this list of TAPs, EPD considered the following resources: 
 
 EPA list of Hazardous Air Pollutants (HAPs) which is available at 

https://www.epa.gov/haps/initial-list-hazardous-air-pollutants-modifications 
 
 EPA Integrated Risk Information System (IRIS) database which is available at 

https://www.epa.gov/iris 
 

 Occupational Safety and Health Administration (OSHA) Table Z1 thru Z3 which is 
available at https://www.osha.gov/dsg/annotated-pels/tablez-1.html 

 
In developing the final list, EPD eliminated all the duplicates and also compounds listed in 
IRIS and OSHA/NIOSH database that had no inhalation toxicity data. The final list of toxic 
air pollutants is provided in Appendix A of this document. 

 
1.2 Exposure Assessment 
 

A considerable amount of time is spent by both EPD and the regulated community in 
establishing the Allowable Ambient Concentration (AAC) during the permit review 
process.  This version provides AACs for all the TAPs listed in Appendix A. The 
procedures for establishing AAC are provided in Appendix D.  

https://www.epa.gov/haps/initial-list-hazardous-air-pollutants-modifications
https://www.epa.gov/iris
https://www.osha.gov/dsg/annotated-pels/tablez-1.html
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In addition to AAC, EPD has also provided in Appendix A of this guideline document, the 
Minimum Emission Rate (MER) for each TAP.  The MER was established by using worst 
case dispersion scenarios based on EPD experience and SCREEN3 air dispersion model. 
SCREEN3 is considered a very conservative dispersion model and is available at 
https://www3.epa.gov/ttn/scram/dispersion_screening.htm#screen3.  
 
In establishing MER, EPD considered both short term and long term exposure.  The short 
term exposure was based on 15-min AAC while the long term exposure is based on 
continuous exposure to the TAP for 8760 hours per year for 70 years.  The long term and 
short term AACs are combined with the SCREEN3 results to characterize the potential risk 
to receptors and establish MER for each TAP.    
 
If the facility-wide emissions are below the MER then no further analysis is required for 
that pollutant. The basis for establishing MER is provided in Appendix C. 
 
Note: MER does not apply when the major emissions are from volume and/or area sources.  

https://www3.epa.gov/ttn/scram/dispersion_screening.htm#screen3
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Section 2 Determination of Toxic Air Pollutant Impact 

 
 
2.1 Who is Required to Demonstrate Compliance with AAC? 
 

The applicant is required to demonstrate compliance with AAC when the facility emits any 
one of TAPs listed in Appendix A of this document.  
 
 A demonstration is required for: 
 
(a) All new facilities that require a State Implementation Plan (SIP) Permit.  

 
(b) All existing facilities that are adding new equipment that require a SIP permit and 

emit toxic air pollutant listed in Appendix A. 
   
(c) All existing facilities that are modifying existing equipment that increases the 

emission of toxic air pollutant listed in Appendix A. 
 
(d) All existing facilities that are modifying existing equipment or making process 

changes that result in emission of toxic air pollutant listed in Appendix A not 
previously emitted from the facility. 

  
(e)  In some cases a demonstration may be required for sources that have never 

demonstrated compliance with the AAC. 
 
(f) Case by case as determined by the Division. 

 
 

2.2 Procedures for Demonstrating Compliance with AAC 
 

The general procedure for determination of TAPs impact is a simple comparative method.   
 

 For a pollutant that has a facility-wide emission rate below the MER established in 
the table in Appendix A, no further analysis is required. 

 For pollutant that has a facility-wide emission rate above the MER established in the 
table in Appendix A, further analysis is required. 

 
If facility-wide emissions are mainly emitted as volume or area sources, MER should not 
be used for screening out of the modeling analysis. 
 
The maximum ground-level concentration (MGLC) found by dispersion analysis (Section 
4) is compared to the AAC (Appendix A) for the pollutant. If the MGLC is less than the 
AAC, TAP impact is determined to be insignificant. 
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If the facility wide TAP emissions are greater than MER, follow the steps below: 
  
STEP 1:   Locate the long term and/or short term AAC for the toxic air pollutant emitted 

from the facility from the list in Appendix A. 
 

STEP 2: Derive MGLC using SCREEN3 dispersion analysis. Adjust to the appropriate 
averaging time (24 hours, 15 minutes and annual). 

 
STEP 3: Compare MGLC from SCREEN3 dispersion analysis with AAC 

 
(i) If MGLC is less than AAC, proceed with application review, pollutant 

impact is determined to be insignificant. 
 
(ii)  If MGLC is greater than AAC, proceed to Step 4.  
 

STEP 4: Perform AERMOD or ISCST3 analysis for MGLC per the procedures provided 
in Section 4 and 6.  
 

STEP 5:  Compare MGLC from AERMOD or ISCST3 with AAC  
 

(i) If MGLC is less than AAC, proceed with application review, pollutant 
impact is indicated to be insignificant. 

 
(ii) If MGLC is greater than AAC, it indicates potential adverse toxic air 

pollutant impact.  Reduction in pollutant emission rate, additional controls, 
and/or increase in stack height may be considered.  If these options fail to 
demonstrate compliance then a site specific risk analysis is required. 

  
STEP 6: Perform a site specific risk analysis. The Division accepts the following 

approaches:  
 

 Model the nearest (or worst case) receptor located in a residence area and  
compare with the annual AAC value;  

 Model the nearest (or worst case) receptor located in a business area and 
compare with 8-hour AAC value (OSHA based); 

 Model all other receptors in grids and compare with 15 minute short term 
AAC value (STEL or Ceiling based).  

 
 
 
 
 
 
 
 



Georgia Guideline for Ambient Impact Assessment of TAPs 
 

Revised May 2017 Page 5 
 

In addition to demonstrating compliance with AACs, the Division reserves the right to 
request the applicant to evaluate additive/synergistic effects from multiple pollutant 
exposure. In cases when two or more pollutants are known to have the same effect (e.g. 
reproductive effects, kidney toxicity, CNS stimulant, etc.) upon the same organ system of 
the body, the impacts of simultaneous exposure are considered “additive”. The following 
formula shall be used to evaluate additive effect: 
 

MGLC1

AAC1
+

MGLC2

AAC2
+ ⋯ ⋯ +  

MGLCn

AACn
> 1 

 
Where, 
MGLC 1, 2, …, n are the maximum ground level concentration of each pollutant  
AAC 1, 2, …, n are the acceptable ambient concentration of each pollutant.    
 
If the result is greater than one, then further risk assessment would be necessary. The 
applicant should be able to demonstrate that annual air emissions from the facility would 
result in a cumulative non-cancer hazard and excess lifetime cancer risks that fall within 
the acceptable USEPA risk range/limits of 1E-06 to 1E-04 and below the cumulative 
hazard risk index of 1. 
 
After performing a site specific risk assessment, if it is infeasible for the applicant to 
comply with the AACs found in this guideline or the applicant is unable to demonstrate that 
the cumulative hazard risk index is below 1, the Director at his/her discretion may approve 
an application that includes the installation of New Source Maximum Available Control 
Technology (MACT). For the purpose of this guideline, “New Source MACT” is defined 
as the control technology which reflects the maximum degree of reduction in emissions of 
hazardous air pollutants that the Director determines is achievable by the source, provided 
that such control technology is no less effective than the level of emission control which is 
achieved in practice by the best controlled similar source. 
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YES
ES 
 

NO 
 
 

No AAC 
Demonstration 

is required. 

NO 
 
 

YES

ES 
 

 
Does the facility emit 

any pollutant listed in 

Appendix A 

NO 
 
 

YES 
 

NO 

Compliance with 
Toxic Guidelines.   

 
Director may 

require 
consideration of  

“Additive” 
Effect.  

 
 

NO 
 
 

YES 

Does the facility require a SIP Permit ? 

Does the facility emit any pollutant listed in Appendix A? 

Is the facility-wide emission >  MER?  

Derive the MGLC using SCREEN3 and compare to the 
AAC from Appendix A 

 

Is the MGLC from SCREEN3 > AAC ? 

YES 
 

Is the MGLC from AERMOD/ISCST3 > AAC ? 
NO 
 
 

Evaluate options of increasing stack height, additional 
controls and/or emission reduction and rerun the model.  

Is the MGLC >AAC? 

YES 
 

Prepare a site specific risk analysis demonstrating 
compliance with AAC  
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Section 3 Required Data for Dispersion Analysis 

 
 
The following information is needed to perform an impact assessment of toxic air pollutant: 
 
3.1 Identification of Toxic Air Pollutants to be Emitted 
 

The pollutants should be identified by the standard chemical nomenclature of the Chemical 
Abstract Service (CAS) with only a few substances that don’t have a CAS number.  Use of 
standard nomenclature provides information on elemental composition, and is the 
nomenclature most often used in reference materials on toxicity.   

 
3.2 Emission Source Parameters  
 

For required parameters for each dispersion model, please refer to Section 4, 5, and 6 for 
details. 

 
3.3. Maximum Toxic Air Pollutant Emission Rate 
 

This should be in the units of grams per second (g/s) for use in dispersion analysis (Some 
models allow lb/hr). This value should be the maximum emission rate expected under 
normal worse case conditions. This maximum emission rate is determined using the 
following methods: 

 
A. When Performing 24-hour and 15-minute Evaluations:  

 
(i) For processes whose emissions are relatively constant (continuous processes) - 

The maximum emission rate is the maximum 1-hr average emission rate during 
worse case conditions. If 1-hr average maximum emission rates are not available, 
use the shortest time period available. 

 
(ii) For processes whose emissions vary significantly over time (batch processes)   

 
a. 24-hour evaluations - The maximum emission rate is total emissions during 

the worst case batch divided by the length of the batch.  The length of the 
batch does not include down time between batches. 

 
b. 15-minute evaluations - The maximum emission rate is the emission rate 

during the highest emitting portion of the batch.  For facilities which have 
multiple batch processes, the maximum emission rate should be based on 
the batch process which has the highest emission rate.  Batch processes 
which routinely emit simultaneously should be considered together when 
determining the maximum emission rate to use in the evaluation.  When a 
process emits more than one toxic pollutant, a maximum emission rate 
should be determined for each pollutant separately. 
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B. When Performing Annual Evaluations: 
 
(i) For processes whose emissions are relatively constant (continuous processes) - the 

maximum emission rate is the total annual emission that would occur if the process is 
operating under worse case conditions for the entire year divided by 8760 hr/yr. 

 
(ii) For processes whose emissions vary significantly over time (batch processes) - the 

maximum emission rate is the total emissions from the worst case batch times the 
maximum number of batches per year divided by 8760 hr/yr. 

 
 
 

. 
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Section 4 Air Dispersion Analysis 

 
The Division accepts screening analysis using the SCREEN3 and refined modeling analysis 
using AERMOD and ISCST3. Use of models other than those referred to in this Guideline must 
be approved by the Division. In addition, if the source is located in an area with complex terrain, 
AERMOD must be used. The computer models may be obtained from the following website  
https://www.epa.gov/scram/air-quality-dispersion-modeling. The latest versions of these models 
should be used where possible.  The Division also allows the use of third party modeling 
software from Trinity Consultants (BREEZE), Lakes Environmental (AERMOD view) and Oris-
Solution (BEEST).  The Division requires the model to be run with the regulatory default 
options. If any non-default options are proposed to be used in the modeling, those options should 
be thoroughly discussed in the application.  

 
4.1 General Notes on Dispersion Modeling Analysis 

 
All guidance discussed in this document adheres to EPA guidance (U.S. Environmental 
Protection Agency, Guidelines on Air Quality Models – Appendix W to Part 51, U.S. EPA, 
Research Triangle Park, NC, 2005, and Revised, 2017) for determining the impact of any 
pollutant. The guidelines presented in this document may change at any time as new 
guidance or new air quality modeling techniques become available. 
 
A.  Building Downwash 

 
Due to safety factors built into this Guideline, the Division does not require the use of 
building downwash calculations if the ISCST3 model is used in the TAP ambient 
impact assessment, while the building downwash effect should be included when the 
AERMOD model is used. The Division reserves the right to require the inclusion of 
downwash calculations if they are warranted by specific conditions. 

  
B. Capped and Horizontal Stacks 

  
For capped and horizontal stacks that are NOT subject to building downwash 
influences, a simple screening approach can be applied, based on a procedure for 
ISCST3 that was approved by the Model Clearinghouse in July 1993. This approach is 
summarized below:  
 
(i) Set the exit velocity to 0.001 m/s  
 
(ii) Calculate an adjusted stack diameter (ds) that keeps the volume flow                 

unchanged using the equation: 
 
   ds = 31.6 d √V 
 

Where, 
 ds  =  adjusted stack diameter (m) 

https://www.epa.gov/scram/air-quality-dispersion-modeling
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 d   =  original stack diameter (m) 
 V  =  original stack exit velocity (m/s) 

  
(iii) To appropriately account for stack-tip downwash, the user should first apply the 

non-default option of no stack-tip downwash (i.e., the NOSTD option on the 
MODELOPT keyword). Then, for capped stacks, the stack release height should 
be reduced by three actual stack diameters to account for the maximum stack-tip 
downwash adjustment, while for horizontal releases no adjustment to release 
height should be made. More details can be found at 
https://www3.epa.gov/ttn/scram/7thconf/aermod/aermod_implmtn_guide_3Augus
t2015.pdf 

 
C. Non-Circular Stacks 

 
For noncircular stack, use equivalent dimensions to calculate the inner diameter (d) of 
the circular stack using the formula  
  
 A  =  (π /4)  d2   
 
Where A =  area of the noncircular stack  
 

D. Industry Specific – Lumber Kilns   
 

When modeling the continuous drying lumber kilns, the following procedures will be 
used: 
 
 For continuous kilns with powered vents, the total air toxic emissions should be split 
assuming 80 percent exit through powered vents and 20 percent exit through doors. 
 
 For continuous kilns without powered vent, assume all emissions exit through the 
doors.  
 
 Model the powered vent as a stack.  
 
 The emission via the kiln door can be modeled in two ways: 
 
As a volume source: Release height is set at the midpoint of the door. Initial lateral and 
vertical dimension are calculated from the actual door size plus the initial plume 
spread/rise (usually 2 ft for spread and 5 ft for rise), and divided by 4.3 and 2.15 
respectively. 
 
As a point source: Release height is set at the midpoint of the door. Effective diameter 
is the equivalent diameter calculated based on the equal area. Exit velocity is set to 
0.001 m/s, similar to horizontal discharge. 
 
Note: In addition, the default option is with stack-tip downwash. Use non-default 
option (without the stack-tip downwash) only if all gases exit through the kiln door. 
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When modeling batch kilns, assume all the emissions are exiting through the doors and 
model such release as volume source or point source adhering to same criteria as 
continuous kiln. 

  



Georgia Guideline for Ambient Impact Assessment of TAPs 
 

Revised May 2017 Page 12 
 

 
Section 5 SCREEN3 Modeling Procedures 

 
An initial simplified evaluation of air toxic impacts can be made with the SCREEN3 model. For 
merging multiple stacks in SCREEN3 see section below. 

 
Recommendations for each SCREEN3 run are as follows: 
 

 The maximum toxic pollution emission rate (expressed as a 1-hour average) for each 
pollutant should be used. 
 

 The option for flagpole receptors should generally not be used. 
 

 Choose the rural or urban dispersion option based on the procedure in EPA's "Guideline 
on Air Quality Models (2005 and Revised, 2017)" which is available at  
https://www3.epa.gov/ttn/scram/guidance_permit.htm. The rural option is appropriate for 
most locations in Georgia. 

 
 Choose the default atmospheric temperature of 293K. 

 
 For each release, exercise the automated distance array choosing as the minimum 

receptor distance the appropriate nearest fence line distance for that release.  The 
maximum concentration for that release will then be chosen as the maximum calculated 
concentration at or beyond the nearest fence line distance. 

 
 For each release, the maximum 1-hour concentration should be noted. The maximum 

ground-level concentrations produced from the Gaussian dispersion model by the 
SCREEN3 computer program are estimated to be valid for an averaging period of 1 hour.  
Factors for adjusting the 1-hour average concentrations to applicable averaging periods 
are listed below: 

            Averaging Time Multiplying Factor 
 
       15 minutes   1.32 
       24 hours    0.40 
       Annual     0.08 

 
Further information on adjusting 1-hour concentrations to different averaging periods can 
be found in Appendix D of EPA-454/R-92-024, "Workbook of Screening Techniques for 
Assessing Impacts of Toxic Air Pollutants (Revised)". 

 
 In the case where emissions occur less than 24 hours per day, an additional adjustment to 

the 24-hour concentration can be made by using the formula described below. 
 

Ce = Cc(y/1440)(1440/y)0.2 = Cc (y)0.8 (2.97 x 10-3) 
 
 

https://www3.epa.gov/ttn/scram/guidance_permit.htm
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Where, 
Ce is emission adjusted 24-hour concentration, 
Cc is calculated 24-hour concentration, and 
y is minutes of emissions per 24 hours. 

 
 Merged Sources 

These procedures are generally used during the use of SCREEN3 to minimize model runs 
for a facility that may emit two or more pollutants simultaneously from a single emission 
point. There will also be cases where the facility under review contains two or more 
emission points, each emitting two or more pollutants.  If necessary, each pollutant from 
each emission point may be assessed for toxic impact. Such a procedure will certainly be 
time consuming if the facility under review has many emission points emitting many 
different pollutants. The following abbreviated toxic impact review schemes are 
recommended to be employed as time saving measures. 

 
A single representative stack may be used to represent several sources that are identified 
as “similar”. “Similar” stacks are those that are located less than 100 m apart, emit the 
same pollutants, and have stack heights and gas exit velocities differing by less than 20 
percent. The procedure of merging sources identifies one worst case representative stack 
from which all of the emissions from the sources involved are modeled. The merged 
stack is typically located at the closest location, of all the stacks involved, to the property 
line. This location, if all other parameters were the same, would result in the maximum 
modeled off-site concentrations. Dissimilar stacks may also be merged, but the merged 
source technique will result in conservatively high off-site concentrations. Therefore, 
merging dissimilar stacks should be done with caution. To determine which stack should 
be used as the representative stack, compute the parameter, M, for each stack, using the 
following equation:  
 
 M = (Hs V Ts) / Q  
 
Where,  

M = parameter accounting for the relative influence of stack height, plume rise, 
and emission rate on concentrations;  

Hs = stack height (m);  
V = stack gas volume flow rate parameter;  
Ts = stack gas exit temperature (K); and  
Q = pollutant emission rate (g/s).  

 
  
 V = (π/4) v2d2 
Where, 

d = stack exit diameter (m); and 
v = stack gas exit velocity (m/s). 

 
Note: Since it is possible for two stacks to have the same flow rate (V) and “M” value, 
while still having a large difference in momentum flux and predicted ambient 
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concentrations, the stack exit velocity (v) is squared when calculating the stack flow rate 
(V). This is consistent with the algorithms used by the SCREEN3 model to calculate 
momentum flux and will ensure a conservative emission point is used as the 
representative stack.  
 
The stack with the lowest “M” value is used as the representative stack. The sum of the 
emissions from all merged stacks is assumed to be emitted from the representative stack; 
i.e. the merged source is characterized by Hs1, Vs1, Ts1, and Q, where subscript “1" 
indicates the representative stack and Q = Q1 + Q2 + … + Qn (the combined emissions). 
The location of the representative stack is at the actual stack location closest to the 
property line.  
 
To conservatively estimate ambient impacts using SCREEN3, the worst-case stack is 
determined using the lowest “M” factor calculated assuming a “Q” value of 1. The stack 
with the lowest “M” factor is then used as the representative stack. The sum of the 
facility-wide emissions and the parameters for the worst-case stack are then input into the 
model.  
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Section 6 Refined Modeling Procedures 

 
   

If the screening modeling evaluation results in pollutant concentrations exceeding the 
AAC, the source emissions should be modeled using a refined dispersion model. The 
refined modeling analysis using either AERMOD or ISCST3 is acceptable. Use of other 
dispersion models needs to be approved on a case-by-case basis before application is 
submitted. 
 
AERMOD is a steady-state plume model that incorporates air dispersion based on 
planetary boundary layer turbulence structure and scaling concepts, including treatment of 
both surface and elevated sources, and both simple and complex terrain. ISCST3 is a 
steady-state Gaussian plume model which can be used to assess pollutant concentrations 
from a wide variety of sources associated with an industrial complex. Effective December 
9, 2005, AERMOD is the preferred and recommended refined dispersion model by EPA. 
As of December 9, 2006, AERMOD is fully promulgated as a replacement to ISCST3. The 
applicant is encouraged to use the preferred AERMOD as the refined dispersion modeling 
tool, though application using ISCST3 is also acceptable. The user may wish to review 
the material in the individual refined model user’s guide and the EPA Guideline on Air 
Quality Models - Supplement C.  
 
Both AERMOD and ISCST3 may be obtained from the EPA website 
https://www3.epa.gov/scram001/dispersionindex.htm. The latest versions of these models 
shall be used with the regulatory default options.  Any non-default option proposed to be 
used in the modeling need to be approved by Georgia EPD before application is submitted. 
The approved use of non-default options need to be documented in the application.  
 
The following section listed the required input information and procedures for conducting 
refined modeling.  
 
A. Plant layout information 

 
Plant layout information for all facility buildings, emission sources and fence lines 
should be clearly provided within 2 meters of their actual locations.  

 
B. Emission Source information  

 
In general, industrial emission sources can be characterized in four different types: 
 
1. Point sources   
 
Examples include stacks, chimneys, exhaust fans, vents, and flares. The following input 
parameters are required:  
 
Ptemis – point source emission rate in g/s, 
Relhgt – release height above ground in meters, 

https://www3.epa.gov/scram001/dispersionindex.htm
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Stktmp – stack gas exit temperature in degrees K, 
Stkvel – stack gas exit velocity in m/s, and  
Stkdia – stack inside diameter in meters. 
 
2. Volume sources 
 
Examples include open buildings, open storage tanks, building roof monitors, multiple 
vents, and conveyor belts. The following input parameters are required: 
 
Vlemis – volume source emission rate in g/s, 
Relhgt – release height (center of volume) above ground in meters, 
Syinit – initial lateral dimension of the volume source in meters which is calculated by 

dividing the length of the side by 4.3, and 
Szinit – initial vertical dimension of the volume source in meters which is calculated by 

dividing the vertical dimension by 2.15 for surface-based sources and elevated 
sources on or adjacent to a building. For elevated sources not on or adjacent to 
a building, the vertical dimension is divided by 4.3. 

 
3. Area sources 
 
Area sources refer to sources with low level or ground level releases with no plume rise 
such as storage piles, slag dumps, open pits, and lagoons. The following input 
parameters are required: 
 
Aremis – area source emission rate in g/s/m2, 
Relhgt – release height above ground in meters, 
Xinit – length of X side of the area source (in the east-west direction if  
            Angle is 0 degrees) in meters, 
Yinit – length of Y side of the area source (in the north-south direction if  
            Angle is 0 degrees) in meters (optional), 
Angle – orientation angle for the rectangular area in degrees from North, 
              measured positive in the clockwise direction (optional), and 
Szinit – initial vertical dimension of the area source plume in meters (optional). 
 
4. Line sources  
 
Examples include roadways and streets (motor vehicle sources) or lines of roof vents or 
stacks. In many cases, the line sources can be simulated using AERMOD as multiple 
point or volume sources. The applicant should contact the EPD before choosing this 
type of source. 
 

C. Receptor Grids 
 
1.  Coordinate system 
 
The Universal Transverse Mercator (UTM) system with NAD83 datum should be used 
for all coordinates in the refined modeling such as stack emission locations, fugitive 
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emission locations, building locations, and receptors. 
 
2.  Receptor location and spacing 
 
The applicant can use a combination of coarse and refined receptor grids to determine 
the maximum ground level concentration (MGLC) for each pollutant and averaging 
period evaluated. The receptors setup should provide sufficient resolution to identify 
the maximum pollutant impact. General guidelines are: 
 
Receptors should be placed on the facility boundary and in the ambient area outside the 
facility provided that the general public does not have ready access to any portion of the 
property. Examples of areas with ready access to the public are: commonly used roads; 
rivers used by boaters or fishermen; areas with picnic tables or jogging trails, etc. 
 
Refined receptor grid should be placed at the facility fence-line and extending out to 
2km with 100 meter spacing. 
 
Coarse receptor grid should be set with 200 meter or 250 meter spacing extending from 
2km to 5km. 
 
In designing the receptor grid, emphasis should be placed on resolution and location 
and not on the total number of receptors. The MGLC must be resolved on the 100 m 
resolution grid. In addition, the refined grid should be of sufficient size to ensure that 
the refined receptor indicating the MGLC has at least one receptor on all sides showing 
a lower concentration. 
 
3.  Terrain elevations  
 
Terrain elevations for receptors should be processed from USGS National Elevation 
Dataset (NED) data by the AERMAP program. The 1 or 1/3 arc-second NED data can 
currently be retrieved from the Multi-Resolution Land Use Characteristics Consortium 
website at https://www.mrlc.gov/nlcd92_data.php.   

 
If the source is located in an area with complex terrain, AERMOD must be used. 
 

D. Meteorological data 
 
For AERMOD modeling, the EPA guidelines recommend the use of meteorological 
data from the closest and most representative NWS station. The Division has prepared 
five years meteorological data for various combinations of ASOS surface and upper air 
station pairings. The data can be located at https://epd.georgia.gov/air/georgia-aermet-
meteorological-data. Assignment of station pairings to each county was based on 
distance to the centroid of the county, climatological zone, data collection period, and 
data completeness criteria. The data online will be updated periodically. For ISCST3 
modeling analysis, five years of meteorological data from the nearest NWS station 
should be used. The data was prepared by the Division and can be downloaded via link 
https://epd.georgia.gov/air/georgia-isc-meteorological-data. Due to the fact that ISCST3 

https://www.mrlc.gov/nlcd92_data.php
https://www.mrlc.gov/nlcd92_data.php
https://epd.georgia.gov/air/georgia-aermet-meteorological-data
https://epd.georgia.gov/air/georgia-aermet-meteorological-data
https://epd.georgia.gov/air/georgia-isc-meteorological-data
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is no longer a preferred model by EPA, the Division no longer provides updated 
meteorological data for this model.  
 

E. Adjustment of Off-Property Maximum Pollutant Concentration to Correct 
Averaging Time  
 
The model concentration outputs from ISCST3 and AERMOD are usually for 
averaging periods of 1-hour and longer. The 1-hour average concentrations should 
multiply by a factor of 1.32 when they are compared with a STEL or ceiling value for 
15 minutes averaging period.  
 
When the modeled concentration outputs are based on emissions which occur less than 
24 hours per day, the modeled 24-hour concentration outputs are recommended to be 
adjusted using the following formula: 
 

Ce = Cc(y/1440) (1440/y)0.2 =  Cc (y)0.8 (2.97 x 10-3) 
   
Where;  
   Ce is the 24-hour concentration after adjustment,  
   Cc is the modeled 24-hour concentration outputs, and 
   y is minutes of emissions per 24 hours.   
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Refined Modeling Check List (including general information) 
 

 Description of New Source or Source / Process Modification: provide a short description 
of the new or modified source(s) and a brief discussion of how this change affects facility 
production or process operation. 

 Source / Pollutant Identification: provide a table of the affected pollutants, by source, 
which identifies the source type (point, area, or volume), maximum pollutant emission rates 
over the applicable averaging period(s), and, for point sources, indicate if the stack is capped 
or non-vertical (C/N). 

 Pollutant Emission Rate Calculations: indicate how the pollutant emission rates were 
derived (e.g., AP-42, mass balance, etc.) and where applicable, provide the calculations. 

 Site / Facility Diagram: provide a diagram or drawing showing the location of all existing 
and proposed emission sources, buildings or structures, public right-of-ways, and the facility 
property (toxics) / fence line boundaries. The diagram should also include a scale, true north 
indicator, and the UTM or latitude/longitude of at least one point. 

 Topographic Map: A topographic map covering approximately 5km around the facility 
must be submitted. The facility boundaries should be annotated on the map as accurately as 
possible. 

 Model: The latest version of AERMOD or ISCST3 should be used. 
 Source / Source Emission Parameters: Provide a table listing the sources modeled and the 

applicable source emission parameters.  
 Terrain: Use digital elevation data from the USGS NED database. 
 Coordinate System: Specify the coordinate system used to identify the source, building, and 

receptor locations.   A North American Datun of 1983 (NAD83) is recommended to use in 
AERMAP input file. 

 Receptors: The receptor grid should be of sufficient size and resolution to identify the 
maximum pollutant impact.  

 Meteorology: Indicate the Division pre-processed, 5-year dataset used in the modeling 
demonstration. 

 Modeling Results: For each affected pollutant and averaging period, modeling results should 
be summarized and presented in tabular format indicating compliance status with the 
applicable AAC.  

 Modeling Files: Submit input and output files for AERMOD, AERMAP or ISCST3.  Also 
include the plot files and raw meteorological data. 
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Basis for Minimum Emission Rate Determination 
 

The minimum emission rate (MER) was developed using 50% of AAC and dilution factor (DF) 
based on SCREEN3 modeling. Use of the 50% of AAC indicated a violation occurred when 
modeled Maximum Ground Level Concentration (MGLC) was greater than 50% of AAC. This 
assumption can ensure extra safety margin for MER. 
 
Calculation of Dilution Factor 
 
The following criteria were used to perform a SCREEN3 modeling to calculate DF. These 
criteria provide poor dispersion and hence a worst case ground level concentration. 

 Stack Height =   20 ft 
 Stack Gas Velocity  = 10 ft/sec 
 Stack Gas Temperature = 77 degrees F 
 Stack Inside Diameter = 1 ft 
 No Downwash 

 
The MGLC modeled by SCREEN3 with the above parameters and a 1 lb/hr emission rates is 225 
µg/m3. DF was calculated as the ratio of emission rate and MGLC adjusted with respective 
factors for different average periods in accordance with the SCREEN3 guidance.  
DF 1hr  = 1 lb/hr / 225 µg/m3 
DF 15-min = 1 lb/hr / (225 x 1.32)  µg/m3 
DF 24-hr = 1 lb/hr / (225 x 0.40)  µg/m3 
DF Annual = 1 lb/hr / (225 x 0.08)  µg/m3 
 
Calculating the MER   
 
The MER for each averaging period was calculated by multiplying 50% of the established AAC 
for each averaging period with their respective dilution factors. 
 
Based on a 15-minute AAC  
MER  (lb/yr)      =  50% x (15-min AAC) x (DF 15-min) x 8760 hr/yr 

=  (15-min AAC) x 14.75 
 

Based on a 24-hour AAC  
MER  (lb/yr)        =   50%  x (24-hour AAC) x (DF 24-hr) x 8760 hr/yr  

=   (24-hour AAC) x 48.67 
 
Based on an Annual AAC 
MER (lb/yr)    =   50% x (Annual AAC) x (DF Annual) x 8760 hr/yr 
      =   (Annual AAC) x 243.33 
 
The lowest of the MERs for different averaging periods was selected as the MER for a TAP. The 
MER was rounded to one significant digit. 
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The list of Toxic Air Pollutants in Appendix A will be updated periodically as new data becomes 
available.  
 
An acceptable ambient concentration (AAC) must be developed for each toxic air pollutant 
added or revised. It is recommended that toxicity data should be used according to the following 
priority schedule.  The reviewer should use the most recent version of each reference that is 
available at the time of the review. 
 
STEP 1:  Acquisition of Pollutant Toxicity Data 
 

 IRIS – Inhalation Unit Risk (IUR) presented as the upper bound estimate of the 
probability of cancer formation per unit concentration of chemical, expressed in risk per 
microgram of TAP in a cubic meter of air ( /m3)-1 and/or reference concentration 
(RfC) that is not likely to cause deleterious health effects during a chronic exposure 
period, expressed in mg-TAP/m3 air (mg/m3).  IUR estimates are used to calculate the 
RBAC that provides a cancer risk of 1 in 1,000,000 for pollutants with an IRIS weight-
of-evidence classification of A, 1 in 100,000 for pollutants with an IRIS weight-of-
evidence classification of B, and 1 in 10,000 for pollutants with an IRIS weight-of-
evidence classification of C.  The RBAC is calculated by dividing the cancer risk by the 
IUR.  The results of this calculation are generally presented in IRIS.  Both the RfC and 
RBAC are given an annual average. If both values exist, use the lower one. 

 
 Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits 

(PEL) – PELs should be converted to units of mg/m3.  These are found in 29 CFR Part 
1910 Subpart Z.  Ceiling limits should be used for acute sensory irritant and toxic 
evaluations based on a 15-minute average.  Eight-hour Time Weighted Average (TWA) 
are used for chronic effect evaluations based on a 24-hour average.   
 

 American Conference of Governmental Industrial Hygienist (ACGIH) - Recommended 
Threshold Limit Values (TLV's) should be converted to units of mg/m3.  Use short term 
exposure limits (STEL) or ceiling limits (CL) for acute sensory irritant and toxic 
evaluations based on a 15-minute average.  Eight-hour TWA are used for chronic effect 
evaluations based on a 24-hour average.   
 

 National Institute of Occupational Safety and Health (NIOSH) - Recommended 
Standards (REL's) - The 8-hour TWAs should be converted to units of mg/m3.  Use 
STEL or CL for acute sensory irritant and toxic evaluations based on a 15-minute 
average.  Some of the NIOSH TWAs are available in the NIOSH Pocket Guide to 
Chemical Hazards (NPG).  EPD did not consider any LD50 data since we are setting the 
standards for Inhalation exposure.  All of the NIOSH TWAs are available in the Registry 
of Toxic Effects of Chemical Substances (RTECS) Database. 
 

 The recommended conversion formula to be used when the limit is given in units of parts 
per million (ppm) is: 
 

  C (mg/m3) = C (ppm) x (MW) ÷ 24.45 
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Where: 
 

C = Concentration of pollutant in air in units of mg/m3or ppm 
MW = Molecular weight of the pollutant in units of gram/mole 
24.45 = Molar volume at 25°C and 760 mmHg 

 
STEP 2: Adjustment of Toxicity Data for Potential Public Exposure in Excess of 

Occupational Exposure 
 

The pollutant toxicity data acquired from RBAC and/or RfC has already been determined as 
an annual average pollutant exposure limit.  For purposes of evaluating the pollutant impact 
using these estimates, the toxicity data acquired does not need to be converted. 
 
The TWA data acquired from OSHA, NIOSH or ACGIH are usually based on a 40 hour per 
week pollutant exposure.  Many sources operate more than 40 hours per week subjecting the 
public exposure to toxic pollutant emissions for more than 40 hours per week. 
 
Therefore, it is required that this type of toxicity data be adjusted to account for emissions 
that occur more than 40 hours per week.  The adjustment accounts for potential public 
pollutant exposure and uptake in excess of that exposure (40 hours per week) upon which the 
TWA's are based.  The recommended adjustment formula is: 
 
  TA = TO (40/X) 
 
Where: 
 

X = Number of hours per week emissions occur. Use 168 for all initial 
analysis (24 hours per day x 7 days per week). Use actual hours 
when performing a site specific risk analysis. 

TO = TWA data 
TA = Toxicity data adjusted for exposure greater than 40 hours per week 

 
The toxicity data should not be adjusted in cases where emissions occur less than 40 hours 
per week or when using a STEL or ceiling limit. 

 
        
STEP 3:  Applying Safety Factor to Establish AAC   
 

A Safety factor is applied to account for pollutant exposure to members of the public who 
may be more sensitive to pollutant effects (persons with respiratory maladies, suppressed 
immune systems, and/or genetic susceptibilities, young children or the elderly) than the 
average citizen. No safety factors are applied to toxicity data acquired from IRIS (IUR and/or 
RfC) since RfC account for effects  to the sensitive population over 70 year period; and in 
case of IUR safety factor is already accounted for. Therefore, the acceptable ambient 
concentration (AAC) is the same value as the RBAC or RfC. 
 
The exposure adjusted toxicity data acquired from TWA as calculated in Step 2, is further 
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adjusted by application of a safety factor. The recommended formula for application of the 
safety factor is: 

 
 AAC = TA / safety factor 
 

Where, 
 

AAC - acceptable ambient pollutant concentration 
TA - exposure adjusted toxicity data from Step 2 of this Part. 

 
The following safety factor are used  
 
 For pollutants which are not known human carcinogen (From IRIS database) - 100.  
 For known human carcinogens (From IRIS database) - 300.   
 For acute sensory irritants (those pollutants with ceiling limits or STELs) -10. 

 
The averaging period for the AAC using TWA will be 24 hours.  The averaging period for 
the AAC is defined to be 15 minutes when using a STEL or ceiling limit value. 

   
SUMMARY 

 
An AAC is developed for each toxic air pollutant.  Toxicity data is acquired from a priority 
list of references (Step 1).  The toxicity data is adjusted for potential public exposure if the 
emissions are emitted in excess of 40 hours per week (Step 2) when using the pollutant 
toxicity data acquired from an 8-hour TWA.  A further adjustment is made by application of 
a safety factor (Step 3.) when using the pollutant toxicity data acquired from TWA's, STEL's, 
and ceiling limits.  This results in the AAC.  A safety factor is not necessary when using 
pollutant toxicity data acquired from RBAC and/or RfC data since safety factors have 
already been incorporated (the AAC has the same value as the RBAC or RfC).  The result of 
the Step 3 is the AAC.    
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LIST OF ACRONYMS 
 
AAC:    Acceptable Ambient Concentration  
ACGIH:   American Conference of Governmental Industrial Hygienist 
AERMOD:  AMS/EPA Regulatory Model 
CAS:    Chemical Abstract Service 
BACT:   Best Available Control Technology 
CL:     Ceiling Limit 
EPD:    Georgia Environmental Protection Division 
HAP:    Hazardous Air Pollutant 
ISC:      Industrial Source Complex 
IRIS:    Integrated Risk Information System 
MACT:    Maximum Available Control Technology 
MGLC:    Maximum Ground Level concentration 
MER:    Minimum Emission Rate 
NED:    National Elevation Database 
NIOSH:   National Institute for Occupational Safety and Health 
NWS:    National Weather Service 
OSHA:    Occupational Safety and Health Administration 
PEL:     Permissible Exposure Limit 
PSD:     Prevention of Significant Deterioration 
RBAC:    Risk Based Air Concentration 
RfC:     Reference Inhalation Concentration 
STEL:    Short Term Exposure Limit 
TAP:    Toxic Air Pollutant 
TWA:    Time Weighted Average 
USEPA:   United States Environmental Protection Agency  
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Attachment B 
 

Wet ESP Vendor-based Cost Calculation 



Parameter Value Unit Notes
CDK Total Exhaust Flow Rate 100,000 acfm Value obtained from KDS (50,000 ACFM/end).
Installation Cost $17,000,000 Value obtained from the Weyerhaeuser Sutton WESP for 360,000 acfm (2023).
Rough Cost Estimate for 2 WESPs $10,401,104 Applying a 6/10ths power cost scaling factor.

Expected Equipment Life 15 years
Cost of Capital $9,360,993 Assuming 12% per year.
Annual Maintenance and Operating 
Costs $520,055 per yr Assuming 5% per year.
Annual Electricity Cost $201,600 per yr Assuming 400 hp total motors, $0.08/kWhr, 8,400 hrs/yr operation.
Total Operating Costs Over Equipment 
Life Span $10,824,828
Total Annualized Cost $2,039,128 per yr Capital, Cost for Capital, Operating and Maintenance

CDK PM Emission Rate 24.82 tpy
Removal Efficiency 90% Assumed value.
PM Emissions Removed 22.3 tpy

Total WESP Cost Effectiveness $91,285
per ton PM 
removed

Additional Notes:
Actual construction costs would likely be higher because the Raymond site has specific challenges due to being on a river and a swampy area.
Obtaining sufficient electricity will likely be an additional significant cost ($15MM).
Total CDK construction cost - $62MM.



 

 

 

 

 
 
 
 
Mr. Ferrel, 
 
LDX Solutions is pleased to submit our revised proposal for the supply of a Geoenergy® E-Tube® 
Wet ESP system to control emissions from the existing dryers at the Weyerhaeuser facility in the 
Sutton, WV. 
This proposal revision reflects the changes that have been discussed in the site meeting and the 
latest erection pricing. We have also reviewed the differences in the SOW in this proposal and 
what was in the original estimate and included that in the clarifications section. 
As we discussed, the Electrical Installation is the largest item where the engineering is not 
complete to the extent that we believe the pricing is as accurate as possible.  If Weyerhaeuser 
wishes, LDX would be willing to do this scope for a Cost-Plus arrangement. 
We look forward to working with you as the project moves forward. Thank you for this 
opportunity. 
 
Sincerely, 
 
 
 
 
Brian Kalata 
LDX Solutions 
  

February 6, 2023 
Reference: P-223010 Rev 09 
Attention:   Mr. Bob Ferrel 
Subject: Dryer Wet ESP Replacement 

Project 

Weyerhaeuser, Sutton Mill 
Heaters, WV 
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Attachment C 
 

Weyerhaeuser Sutton WESP Vendor Quote 
  



 

    

 
  

P-223010, Rev. 09 
February 6, 2023 
PROPOSAL 
Weyerhaeuser – Sutton Mill 
Dryer Wet ESP System 
Heaters, WV 

 

Your contact: 
Brian Kalata 

404-387-5115 
bkalata@ldxsolutions.com 

 

Application Engineer: 
Brook Eagleson 
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PRICING 
LDX Solutions offers to the following pricing per the described scope of work as described within: 

Item 
No. 

Description Price 

1 – 13, 
16, 17 

Dryer Emission Control System:  Supply of engineering 
and fabrication of one (1) Wet ESP with ancillary systems as 
described. Includes commissioning, start-up, and training 
services.  
 

$11,097,000 

Deduct Wetted materials of construction fabricated from 316L SS in 
lieu of 2205 duplex SS $(1,000,000) 

 Engineering Breakout $280,000 
Adder Addition of 2nd centrifuge including ancillary equipment and 

installation $390,000 

Adder Redundant recycle and flush pump/piping systems including 
installation $167,000 

Adder Spare T/R set $53,000 
 Total Contracted to Date: Equipment supply and 

engineering $10,987,000 

Freight Estimated freight DDP site (pre pay and add) $395,000 
 Additional Scope for Revision 6  

14 Mechanical Demolition of Existing Equipment $520,000 
15A Mechanical Installation of New Equipment $2,336,185 
15B Electrical Installation of New Equipment $1,171,905 
16 Foundation work for Stack and around enclosure $135,070 
17 Materials and Installation for Enclosure of work area and 

centrifuge $315,195 

18 Wet ESP lower enclosure room and ancillary equipment w/ 17 
19 Centrifuge enclosure room and ancillary equipment w/ 17 
20 Heat Tracing for external water lines $23,500 
21 LDX Erection Supervision $59,200 
 Total: Mechanical and electrical installation $4,561,055 

 The pricing is freight, DDP site, Pre pay and add  
• Above pricing excludes all local, state, federal, VAT or other associated taxes.  The Purchaser 

assumes liability for payment to the county/state/country of any Sales or Use tax if he uses 
or consumes the property herein purchased in such a way as to render the sale subject to 
tax. 
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In addition, the following are optional item to the project scope: 
 

Item 
No. 

Description Price 

OP-1 Dedicated Fire watch and Confined space during the 
mechanical Erection $143,620 

OP-2 Dedicated Fire Watch during the Demolition Stage $100,875 
OP-3 Supply of New Smart MCC (ethernet IP) $136,925 
OP-4 Add Man-safe Outlet damper to Biofilter $42,000 
OP-5 Not Used  
OP-6 Remove HMI and HMI programming from LDX scope ($15,000) 

 
VALIDITY OF THE PROPOSAL 

This proposal is presented for your consideration for a period of thirty (30) days from date of 
proposal, and thereafter will be subject to review of price and delivery. 

ESCALATION 
All quotations are made on the basis of the best current pricing available from our suppliers 
at the time of quoting.  We will endeavor to hold our quoted prices and deliveries as firmly as 
possible.  We must, however, reserve the right to renegotiate when we find ourselves subject 
to uncontrollable price and delivery situations. 

TERMS OF PAYMENT  
The terms of payment for the supply shall be: 

10% With purchase order (Net 0 days) 
15% With submittal of approval drawings: PFD, General Arrangement and Elevation 

Drawings (due net 30 days) 

30% With delivery of material to fabrication shop (due net 30 days) 
25% Upon readiness to ship equipment (due net 30 days) 
15% Delivery (due net 30 days) 
5% Upon satisfaction of performance guarantee, not to exceed six (6) months from 

first shipment (due net 30 days) 
The terms of payment for the installation shall be: 

15% 
10% 

Down payment for Install Material Purchase 
At mobilization at site (due net 0) 

65% Progress payments through installation period – billed monthly (net 30 days) 

10% At completion of mill outage (net 30 days) 
The terms of payment for the demolition shall be: 

50% At mobilization at site (due net 30) 
50% Upon completion of demolition (net 30 days) 
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DRYER SYSTEM – WET ESP PROCESS DESCRIPTION  

Exhaust Quench System  
The dryers will exhaust into the inlet quench ducts before reaching the inlet quench plenum at 
the bottom of the wet ESP unit.  Here the gas stream will be sprayed with recycled water to:  

1) Saturate the gas stream with water vapor. 
2) Remove (scrub) large particulate and fiber from the gas stream. 
3) Keep the internal duct areas clean (prevents organic buildup).  
4) Provide a buffer between the dryer system and the abatement equipment in the case 

of a dryer fire. 
 

Up-flow Design with Tube Cooling and Condensation  
The gas stream leaving the quench ducts and entering the wet ESP collection sections is saturated 
with water vapor.  This saturated gas stream has small water droplets entrained in it.   In the up-flow 
mode, the wet ESP preferentially removes the water droplets prior to removing the smaller sub-micron 
particles.  This occurs in the lower portion of the collecting tube.  In order to wet the entire length of 
the collection tube, ambient air is pulled across the outside surface of the tube bundle in the manner 
of a shell and tube, air-to-air, heat exchanger.   
Cooling the collection tube walls promotes condensation of water vapor from the saturated gas 
stream onto the internal surface of the tubes thus keeping the tubes wet.  The “sticky” organic 
particulate that is collected is now collected on wetted tube walls.  This wetting of the collection 
tube wall allows the collected material to be easily washed off with automatic flush sprays. 

In addition to wetting the tube walls, the condensation mechanism enhances the particulate 
removal efficiency by creating a net flux of vapor in the direction of the collection tube surface.  
The forces of this flux will assist in moving fine particulate towards the tube wall and ultimate 
collection.  This mechanism is referred to as diffusiophoresis.   
The upflow design also provides the most efficient method of mist and droplet elimination 
available.  No droplets will exit the collection section.  Any mist or droplets that are entrained in 
the gas stream will be collected by the electrostatic forces in the collection tube section. 
Finally, the upflow design has significantly less pressure drop than downflow designs.  
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DRYER SYSTEM – WET ESP FEATURES 

Collection Tube Flushing 
Each electrostatic collection section will be periodically and independently flushed with clean 
water to remove the collected particulate matter.  A flush tank is fabricated as part of, and 
immersed within, the recycle tank for heat transfer purposes. 
The flush water is sprayed onto the collection section through an overhead spray header and 
then cascades from the collection tubes to flush the inlet gas distribution devices.  The spent 
flush water then gravity flows into the recirculation tank below.  The flush system will be equipped 
with facilities to add sodium hydroxide to the flush water on a periodic basis to aid in cleaning.  
A de-foaming system is also offered to counteract periodic foaming incidents. 

 

Star II Electrode 
Extensive research culminated with the development of the Star II discharge electrode.  The high 
performance discs increase the corona discharge to maximize the particle charging capacity.  This 
ability to discharge more current at voltage results in less required collection surface or increased 
particulate collection.  This greater discharging capacity is coupled with ability to deliver more 
power to the Star II discharge electrode. 
The high voltage power supply, discussed further below, delivers significantly more power to the 
discharge electrodes.  
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DRYER SYSTEM – WET ESP FEATURES (CONTINUED) 
Round Tubes 
The collection electrodes are round tubes.  The 
discrete, round-tube construction offers distinct 
advantages over a hex-tube or a square-tube 
arrangement.   
First, the round tube has the most uniform and 
strongest electrical field of any wet or dry 
precipitator design currently available.  This 
results in the highest efficiency. 
Second, round tubes are easier to clean and not 
prone to build up in corners as are hex or square 
tube designs.   
 
 
 
 
Energy-Saving Purge Air System 
Heated purge air is provided to each of the insulators 
supporting the power grid.  The heating of the purge 
air is required to maintain the dryness and cleanliness 
of the insulators.  The purge air is heated by drawing 
ambient air through the outside of the wet ESP tube 
bundle.  Auxiliary electric heaters are also included 
for start-up.  After the system reaches temperature, 
the 1.5 kW auxiliary heaters are shut off.   
We have significant experience with the design of the 
compartments holding the insulators.  They are 
outboard of the wet ESP unit, designed to avoid any 
aspirating of dirty gas back into the compartment to 
provide long life on the insulators.   
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DRYER SYSTEM – WET ESP FEATURES – CONTINUED 
Water Recycle and Treatment System 
The key features of this system are 
discussed below: 
 
Recycle Tank  
Each recycle tank is a cylindrical 
cone bottom tank with an integral 
flush tank that is heated by the 
surrounding recycle water.  
The cone bottom design, tank 
agitation nozzles, and recycle 
pump suction location all work to 
prevent solids accumulation 
within the tank.  
The recycle pump for The wet 
ESP will be used to supply water 
to the quench spray nozzles, 
centrifuge, and tank agitation 
nozzles. 
 
Multi-Basket Strainer 
Multi-basket strainers are included for final protection of the quench spray nozzles. The strainer 
baskets are located downstream of the recycle pump and housed in a 
large cylindrical vessel. The vessel features a quick opening lid that is 
attached to a davit arm.  
In order to prevent spray nozzle plugging, the strainer baskets are 
sized to collect anything larger than 3/16” (0.1875”). The free passage 
of the quench spray nozzles is 3/8” or larger.  
 
 
  



 

Page 7 of 38 
            

 

DRYER SYSTEM – WET ESP FEATURES – CONTINUED 
Sweco Decanter Centrifuge 
A new Sweco centrifuge will be supplied for 
The wet ESP.  The centrifuge unit will 
produce discharge solids with approximately 
50% solids by weight.  These solids can be 
burned in a grate burner or sent to landfill.  
The centrifuge centrate (cleaned recycle 
water) will gravity drain into the blowdown 
section of the recycle tank.   
 
Shell and Tube Heat Exchanger 
A cooling loop with an indirect water/water 
shell and tube heat exchanger will be 
provided for the in-feed of the centrifuge.  
The cooling loop is designed to cool the centrifuge in-feed to a temperature between 110°F and 
140°F.  The reduction in supply water temperature will improve the tar separation efficiencies of 
the centrifuge.  The necessary cooling water will be used as pre-heated wet ESP system flush 
water and make-up quench water.   Depending upon makeup water temperature and demand, 
an additional heat sink such as a cooling tower may be required (by others).  
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DRYER SYSTEM – SUMMARY OF BENEFITS 

E-Tube® Wet ESP System 
1.  Up-flow configuration with tube cooling causes condensation that self-irrigates the collection 

tubes and improves particulate removal. 
2. Up-flow configuration provides superior mist elimination in the collection tube bundle. 
3. Up-flow design has less pressure drop. 
4. Round tubes for the collection surface provide the best performance and cleanability. 
5. The power supply provides the highest voltage to the system to maximize the efficiency. 
6. The Star II discharge probes maximize the corona discharge and thus the particle charging 

capacity of the system. 
7. Purged insulator compartments are specifically designed to avoid the entry of contaminated 

process gases and the fouling of the insulators. 
8. Heating of the insulator compartment purge air with the thermal energy in the process gas 

stream saves energy. 
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DRYER SYSTEM – DESIGN BASE 
The dryer system wet ESP is designed to operate within the design conditions specified in RFP 
documents from by Weyerhaeuser.  The principal design parameters are summarized below. 

QUENCH DUCT INLET STREAM CONDITIONS 

Flow Rate (design) 360,000 ACFM 

 268,762 SCFM (wet) 

Temperature 230 ºF 

Moisture 0.251 lb H2O/lb dry air 

 

WET ESP INLET STREAM CONDITIONS 

Flow Rate (design) 331,172 ACFM 

 276,492 SCFM (wet) 

Temperature 157 ºF 

Moisture 0.276 lb H2O/lb dry air 

PM Loading (maximum) 213.4 lb/hr (total) 

 0.130 gr/dscf 

 221.9 mg/Nm3 (wet) 

EXPECTED WET ESP OUTLET CONDITIONS  

Flow Rate (design) 335,780 ACFM 

 280,338 SCFM (wet) 

Temperature 157 ºF 

Moisture 0.262 lb H2O/lb dry air (saturated) 

PM Loading 13.6 lb/hr* 

 0.008 gr/dscf* 

 19.7 mg/Nm3 (dry)* 

*Front half emissions as measured by US EPA Method 5 

CENTRIFUGE SOLIDS COLLECTION 

Centrifuge Solids (maximum) 400 / 200 lb/hr (wet /dry basis) 
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DRYER SYSTEM – DESIGN BASE (CONTINUED) 

SYSTEM REQUIREMENTS 

Evaporation Rate: 46.7 gpm 

Blowdown Rate: 4.6 gpm; with centrifuge 

Make-up Rate (Evap. + Blowdown): 18.8 gpm  

Make-up Water Requirements   

Total Hardness: < 50 mg/L 

pH: 7.0  

Chlorides: < 10 mg/L* 

TSS and TDS: < 200 mg/L 

Estimated Electrical Consumption: 688 kW (Includes PA Heaters at Start-up)  

 652 kW (Normal Operation)  

Centrifuge Discharge water Temp In/Out: 157 / 130 °F at 50 gpm 

Centrifuge Supply Temp In/Out: 70 / 112 °F at 35 gpm 

NaOH Consumption: 124.6 gal/day of 50% solution** 

Compressed Air Supply: 100 psig 
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DRYER SYSTEM – MOTOR/LOAD LIST  

MOTOR/DEVICE QTY RATING TYPE VOLTS RPM PHASES 

Recycle Pump 2 200 HP TEFC / FVNR 480 1800 3 

Flush Pump 2 40 HP TEFC / FVNR 480 1800 3 

Caustic Pump 1 1 HP TEFC / FVNR 480 1800 3 

Defoamer Pump 1 1 HP TEFC / FVNR 480 1800 3 

Tube Cooling Fans 6 25 HP TEFC/FVNR 480 1800 3 

Purge Air Fan 1 20 HP TEFC / FVNR 480 1800 3 

Purge Air Heaters 24 1.5 kVA/kW each N/A 480 N/A 3 

Caustic Tank Heater 1 5 kVA /5 KW N/A 480 N/A 3 

Transformer Rectifiers (TR Sets) 6 117.2 kVA/105 KW N/A 480 N/A 3 

Centrifuge Main Drive 2 50 HP TEFC / FVNR 480 1800 3 

Centrifuge Back Drive 2 15 HP TEFC / FVNR 480 1800 3 

Enclosure Heaters 2 30-50kw N/A 480  3 
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DRYER SYSTEM – SCOPE OF SUPPLY  

ITEM QUANTITY DESCRIPTION  

1 One (1) lot System Engineering 

2 One (1) lot Wet ESP Quench Duct System 

3 One (1) lot E-Tube Wet ESP, Model 1013-1584 

4 One (1) lot Wet ESP Water Recirculation System 

5 One (1) lot Wet ESP Solids Removal System 

6 One (1) lot Wet ESP Chemical Injection System  

7 Six (6) total Wet ESP High-Voltage Power Supplies 

8 One (1) lot Wet ESP Purge Air System 

9 One (1) lot Wet ESP Flush System 

10 One (1) lot Wet ESP Instrumentation 

11 One (1) lot Wet ESP PLC Controls 

12 One (1) lot Wet ESP Outlet Ductwork with Abort Stack 

13 One (1) lot Wet ESP Access and Structural Facilities 

14 One (1) lot Mechanical Demolition of Existing Equipment 

15 One (1) lot Mechanical and Electrical Installation of New Equipment 

16 One (1) lot Wet ESP On Site Services 

17 One (1) lot Wet ESP Training 
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ENGINEERING SPECIFICATIONS  

ITEM NO. 1: SYSTEM ENGINEERING  

The delivery of the following engineering submittals shall be made as part of this offer.  The engineering supply is the same for 
both options. 

System Engineering  

Includes:  Process/Project Engineering 

 Project schedule 

 Process flow diagram 

 Piping and instrumentation diagram 

 General arrangement drawings 

 Equipment loads at the support locations (weights) 

 Ladder logic narrative/Functional description 

o Includes alarm list/trip set points 

 System I/O list 

 Equipment list/data sheets 

 Instrument index/list/data sheets 

 Instrument and control valve specifications 

 Valve list/data sheets 

 Motor list/data sheets 

 Spare parts list 

 Operation and maintenance manual 

Electrical Detailed Design Engineering 

 Electrical schematics (single line diagrams) 

 Preliminary major cable tray routing drawings (within wet ESP area 
only) 

 Cable schedules 
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM 

ITEM NO. 2: WET ESP QUENCH DUCT SYSTEM 

Inlet quench ducting will be provided from the dryer to the wet ESP.   

Quantity: One (1) lot 

Material of Construction:  316L SS process wetted parts 

 304L stainless steel external stiffening, saddle and supports are mild steel 
epoxy coated 

Description:  The quench ductwork supply includes 56”/92” ductwork with cleaning sprays 
to connect all exhaust gas sources to shared 118” diameter quench duct. 
Quench ductwork connections to the wet ESP inlet. 

 Spray bars, nozzles, and piping will be provided. 
 Access to the irrigating/quench nozzles is provided for approx. 86’ of quench 

ductwork before the wet ESP inlet.  All other spray lances and manways are 
to be accessed using temporary means provided by others. 

 See the general arrangement drawings issued with the proposal for 
preliminary routing. 
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM (CONTINUED) 

ITEM NO. 3: E-TUBE WET ESP, MODEL 1013-1584 

One (1) Model 1013-1584 E-Tube® Wet ESP units will be provided. The E-Tube® units offered will be complete with collecting electrodes, 
discharge electrodes, and a suspended power grid.  Further specifications for the E-Tube® units are given below. 

Number Required: One (1) lot 

Design Pressure: +15 in to -30 in w.c. 

Collection Electrodes  

Type: Cylindrical tubes 

Materials: 316L SS; 14-gauge 

Quantity: 1,584  

Discharge Electrodes  

Type: Rigid mast with discs 

Materials: 316L SS; 16-gauge 

Quantity: 1,584  

Support: Power grid suspended from outboard porcelain insulators  

Collection Sections  

Quantity: Six (6) 

Materials of Construction:  316L SS tube sheets 
 304L stainless steel supports and external stiffening 
 304L stainless steel external skin 

Features: Fully seal-welded top and bottom tube sheets  

Power Grid Housing  

Number Required: One (1)  

Materials of Construction:  316L SS 
 304L stainless steel external stiffening 

Features:  Internal flush spray header with nozzles 
 Quick-opening doors for access to the electrodes 
 Segregated power grid house for isolated flushing 

Purged Insulator Compartments  

Quantity: Twenty-four (24)  

Materials of Construction: Type 304 stainless steel with 316L SS process wetted shroud 

Features:  Integrated purge air system 
 Suspension bracket for high-voltage insulator 
 Quick-opening access hatch for easy access to each insulator 

Overall Wet ESP Features:  Tube cooling system (6 tube cooling fans) 
 Includes six (6) pneumatic isolation dampers, allowing for field isolation 

during flushing. See General Arrangement drawing for more details 
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM (CONTINUED) 

ITEM NO. 4: WET ESP WATER RECIRCULATION SYSTEM 

The wet ESP will have a water recirculation system that will be used to treat and store process water. A recirculation pump will provide 
process water to the quench duct spray nozzles. The recirculation water passes through an inline strainer to prevent nozzle plugging. The 
recirculation tank level is maintained with a level controller and make-up water.   

Number Required: One (1) lot 

Level Control  

Type: Bubble tube 

Recycle Tank  

Type: Cone-bottom 

Number Included: One (1)  

Volume: 21,000 gallons (preliminary) 

Material:  316L SS 
 304L stainless steel external stiffeners  

Recycle Pump  

Number: Two (2) (redundant option taken)   

Type: Centrifugal 

Material of Construction: 316L wetted parts 

Motor: 200 hp TEFC, 480 VAC / 3-phase / 60 Hz 

Basket Strainer  

Number:  One (1)   

Type: Multi-basket strainer with quick release lid and davit arm. 

Material of Construction: 316L SS wetted parts 

Included: All valves, piping, and fittings required for the recycle system. All process piping is 
316L SS.  Piping with a diameter of 2” or less is schedule 40; piping with a diameter 
of 2.5” or greater is schedule 10. 
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM (CONTINUED) 

ITEM NO. 5: WET ESP SOLIDS REMOVAL SYSTEM 

A solids removal system to separate the collected solids from the recirculated water will be provided for the wet ESP.  The system will include 
one (1) operating and one (1) standby decanter-style centrifuge unit.  The centrifuge will produce discharge solids with approximately 50% 
solids by weight.  The centrifuge centrate (cleaned recycle water) will gravity drain back to the recycle tank.   

Further information on the centrifuge system offered is given below. 

Number Required:  One (1) lot 

Centrifuge1)  

Number Required: Two (2)  

Type: Decanter 

Capacity: 100 gpm 

Material: Type 304L stainless steel wetted parts 

Motors  

Drive: 50 hp, TEFC, 480 VAC / 3-phase / 60 Hz 

Back Drive: 15 hp, TEFC, 480 VAC / 3-phase / 60 Hz 

Centrifuge Heat Exchanger*  

Number required One (1) 

Type: Shell and tube 

Hot Side Capacity: 35 gpm 

Material: 316L SS stainless steel wetted parts 

*Heat Exchanger is provided to install a future closed circuit cooling water loop if needed. 
1) Centrifuge system has two units ; one operating and one standby 
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM (CONTINUED) 

ITEM NO. 6: WET ESP CHEMICAL INJECTION SYSTEM  

The wet ESP system will utilize a shared chemical injection system.  The chemical injection system is designed to periodically inject sodium 
hydroxide (NaOH) directly into the flush pump suction to aid in the cleaning of the wet ESP collection tubes and defoamer directly into the 
recycle tank to control foam.  

Number Required: One (1) lot 

Caustic Tank:  

     Number: One (1) total 

     Type: Round, flat bottom 

     Material of Construction: LHDPE double wall 

     Capacity: 5,000 gal 

     Features: Heat-traced, insulated, FRP ladder, 16” manway 

NaOH Pump  

     Number: One (1) total 

     Type: Gear pump 

     Material of Construction: Ductile iron 

     Capacity: 3 – 5 gpm 

     Motor: 1 hp TEFC, 480 VAC / 3-phase / 60 Hz 

Defoamer Pump  

     Number: One (1) total 

     Type: Gear pump 

     Material of Construction: Ductile iron 

     Capacity: 3 – 5 gpm 

     Motor: 1 hp TEFC, 480 VAC / 3-phase / 60 Hz 
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM (CONTINUED) 

ITEM NO. 7: WET ESP HIGH-VOLTAGE POWER SUPPLIES 

Number Required: Six (6) 

Type: Kraft, Conventional 3-phase  

Output Rating: 70 kV, 1500 mA 

Input Power: 117.2 kVA, 480 V / 3-phase / 60 Hz  

Location:  On wet ESP insulator platform 
 Selected for outdoor installation 

HV Transmission: Buss Duct to insulator 

Features:  Modbus communications, remote start/stop function, grounding switch, safety 
key interlock system. 

 Power supplies to be located on Wet ESP platform 

 

ITEM NO. 8: WET ESP PURGE AIR SYSTEM 

A complete purge air system will be provided for the wet ESP system.  The purge system will be designed to provide clean, warm purge air 
to all support insulators to prevent fouling and short-circuiting by process gas.  The purge air system will also be equipped with a ducting 
network that uses the tube bundle for pre-heating the purge air after start-up.   

Number Required: One (1) lot 

Purge Air Fan  

Quantity: One (1)   

Type: Centrifugal  

Material of Construction: Carbon steel 

Fan Rating: 6,000 ACFM  

Fan Motor Size: 20 hp, 480 VAC / 3-phase / 60 Hz 

Purge Air Heaters: (For start-up only) 

Quantity: Twenty-four (24)  

Type: Electric resistance 480 VAC / 3-phase / 60 Hz 

Heater Rating: 1.5 kW each 

Features: Includes hot galvanized ducting network and dampers  
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM (CONTINUED) 

ITEM NO. 9: WET ESP FLUSH SYSTEM  

Number Required: One (1) lot 

Flush Tank  

Number Included: One (1)  

Volume: 2,000 gal (preliminary) 

Material: 316L SS  

Configuration: Located within the recycle tank. 

Flush Pump  

Number Included: Two (2) (one operating and one standby)  

Type: ANSI centrifugal 

Material: Cast Iron (wetted parts) 

Capacity: 530 gpm 

Motor: 40 hp TEFC, 480 VAC / 3-phase / 60 Hz  

Seal: Single mechanical seal (John Crane or equal) 

Features: All required nozzles and internal headers are provided.  Includes all external 
automatic and manual valves, piping, fitting, and supports. External piping will be 
schedule 40 304L stainless steel; internal headers will be schedule 10 316L SS. 
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM (CONTINUED) 

ITEM NO. 10: WET ESP INSTRUMENTATION 

The following instrumentation will be provided for the wet ESP system.  All field-mounted instrumentation necessary for effective system 
control will be included.  Details of each instrument are shown below. 

Number Required One (1) lot 

 Analog Input Analog 
Output 

Discrete 
Input 

Discrete 
Output 

Wet ESP 

Flush on/off control valve    3 

Process gas temperature 3    

Process gas pressure 2    

Wet ESP sump level switch   1  

Quench on/off supply control valve    1 

Area sump level switch   1  

Blowdown flow meter 1    

Blowdown flow control valve  1   

Caustic on/off control valve    1 

Defoamer on/off control valve    1 

Centrifuge 

Centrifuge supply on/off control valve    1 

Centrifuge wash on/off control valve    1 

Centrifuge vibration switch   1  

Centrifuge over torque switch   1  

Centrifuge supply flow meter 1    

Heat exchanger temperature (inlet/outlet) 2    

Tanks 

Flush tank level  1    

Flush tank make-up water on/off control valve    1 

Recycle tank level  1    

Recycle tank make-up water on/off control valve    1 

Caustic tank level  1    

Note: I/O count does not include redundant Centrifuge  
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM (CONTINUED) 

ITEM NO. 11:  WET ESP OUTLET DUCTWORK WITH ABORT STACK 

Inlet ductwork will be provided from the wet ESP discharge to the existing ductwork 

Number Required: One (1) lot 

Wet ESP Outlet Ductwork  

Size:  118” diameter ductwork from the wet ESP discharge to tie-in point on the existing 
ductwork 

Material of Construction  

 Exposed Parts: 316L SS 

 Wall Thickness: 3/16”  minimum thick, adequately stiffened to withstand maximum internal pressures.   

Description: Includes six (6) butterfly style isolation dampers for field flushing. 

Wet ESP Isolation Dampers  

Quantity:  Six (6)  

Type: Butterfly 

Material of construction  

 Exposed Parts: 316L SS 

Size: 66” diameter  

Actuator:  Pneumatic type by Rotork or equal. 

Wet ESP Abort Stack (stand alone)  

      Material of Construction  

 Exposed Parts: Carbon steel 

 Wall Thickness: 3/16” thick, adequately stiffened to withstand maximum internal pressures.   

      Description:  Discharge height 125’ above grade 
 Includes isolation damper and actuator 
 LDX to supply sample ports with test platform, to be accessed vie ladder or 

Manlift. 
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM (CONTINUED) 

ITEM NO. 12: WET ESP PLC CONTROLS  

A complete control system will be provided.  The control system will be capable of interfacing with the plant’s control system.  This 
system will consist of a PLC panel and a user interface system for the wet ESP.  Field wiring will be routed from the PLC cabinet to 
the field devices.  All I/O interface cards are included for the wet ESP system. 

Quantity: One (1) lot 

Basic Control System  

      Processor: Allen Bradley ControlLogix 

Ladder Logic Program: RS Logix 5000 (programming software not provided) 

HMI: By Weyerhaeuser 

Control Panel Location: Indoors within MCC room (by others) 

Features: The I/O rack will have 25% spare capacity, and a minimum of 10% spare 
I/O points will be provided. UL 508 listed.  Cabinet will be NEMA 12 rated. 
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM (CONTINUED) 

ITEM NO. 13:  WET ESP ACCESS AND STRUCTURAL FACILITIES  

Complete access and structural facilities will be provided for the wet ESP, ductwork, and ancillary systems.   

Quantity: One (1) lot 

Access Description: Wet ESP 

 Upper tubesheet platform for access to the T/Rs, PIC boxes, upper 
tubesheet manways 

 Purge air platform for access to the purge air fan 
 Centrifuge stand and inlet plenum for access to the centrifuge and inlet 

plenum manway 
 Damper platform for access to the outlet damper assembly 

Access to the upper tubesheet platform and centrifuge stand will be via stair tower 
and access to the purge air and damper platforms will be via ladder.  

Quench Ductwork 

 Platforming will be provided to access 118” ID ductwork, spray lance 
assemblies, and piping 

 Access to quench duct platforming will be via ladder 

Material and Finish  

     Structural Members, Handrails, Kickplates: A-36 carbon steel, Galvanized 

Handrail Type: 1.5” x 1.5” x 0.12” square tubing  

     Grating: A-36 carbon steel, galvanized 

Wet ESP Enclosure Lower section of the wet ESP structure will be enclosed on the side walls and roof 

- Internal will be lighting and fan ventilation to function as a work space 
and parts storage 
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM (CONTINUED) 

ITEM NO. 14: MECHANICAL DEMOLITION OF EXISTING EQUIPMENT 

Seller’s proposal includes mechanical demolition of existing equipment after installation of the new wet ESP system. Details are described 
below: 

Description: Seller will supply materials, manpower, lifting and hoisting equipment, welding and 
cutting equipment, travel and living expenses, and all consumables required to 
carry out the mechanical installation of the existing wet ESP system, including 
ductwork, quench chambers, structural steel, piping, and stacks. All demolished 
equipment will be cut to size and disposed in dumpsters. Dumpsters to be supplied 
by others and located adjacent to the demolition area. 

 

ITEM NO. 15:  MECHANICAL AND ELECTRICAL INSTALLATION OF NEW EQUIPMENT 

Seller’s proposal includes mechanical and electrical installation of the wet ESP system as described above.  

Description of LDX Solutions provided 
mechanical installation services 

Seller will supply materials, manpower, lifting and hoisting equipment, welding and 
cutting equipment, travel and living expenses, and all consumables required to carry out 
the mechanical installation of the wet ESP system, including structural steel, access 
facilities, recycle water system, flush system, inlet/outlet ductwork, and outlet isolation 
dampers.   

The mechanical installation begins at the tie-in points for the sources of exhaust gas and 
terminates at the tie-in point between the wet ESP outlet duct and existing biofilter 
ductwork. It is assumed that all utilities (gas, water, compressed air) will be brought to 
the boundaries of the concrete foundation.   

Description of LDX Solutions provided electrical 
installation services 

Seller will supply materials, manpower, lifting and hoisting equipment, welding and 
cutting equipment, travel and living expenses, and all consumables required to carry out 
the electrical installation of the wet ESP system as described. 

Electrical installation includes field wiring and termination of all required I/O to the 
control panel, instruments, and actuated items (dampers, valves, etc). Motor starters 
and VFDs are included as part of the MCC option to supply a new Smart MCC in the 
electric room to allow equipment to be tested before the shutdown. 

Description of LDX Solutions provided safety 
attendant services 

Seller will supply a dedicated safety person during the duration of installation as part of 
the base bid. If a dedicated hole and fire watch is required, that can be provided for the 
adder provided. 
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EQUIPMENT SPECIFICATIONS – DRYER SYSTEM (CONTINUED) 

ITEM NO. 16: WET ESP ON-SITE SERVICES 

Seller’s proposal includes the services of a qualified service technician to oversee the commissioning and start-up of the supplied wet ESP.  
This will include assuring electrode mechanical alignment and run-in checks of all equipment, including electrical and control function checks.  
After start-up, Seller’s technician will verify operation and make final field adjustments as required for optimum performance. 

Quantity: One (1) lot  

Service Provided:  Checkout and calibration of all equipment provided, supervision during initial 
start-up 

 Complete commissioning of the system 

 Start-up 

On-site Time Included: One (1) person for up to twenty (20) days; includes all travel and living expenses. 

 

ITEM NO. 17: WET ESP TRAINING 

Seller’s proposal includes the services of a qualified service technician to provide classroom and hands-on training for the plant personnel.  
This will include discussion of safety procedures, theory of operation, routine operating procedures recommended maintenance and 
troubleshooting.  

Also included will be a complete Operation and Maintenance Manual.  Included in the manual will be a description of safety, operation and 
maintenance procedures and all drawings, catalogue cuts, control system ladder logic and electrical schematics necessary to operate the 
equipment. 

Quantity: One (1) lot  

Service Provided: Two (2) days of classroom training 

Two (2) days of field training 

Included Items: One (1) hard copy and one (1) CD of a complete Operation and Maintenance 
Manual 
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SUPPLY DELINEATION TABLE 

   

In addition to the proposed supply by LDX Solutions detailed above in this proposal, the following items may be required and are to 
be designed and supplied by LDX Solutions or the purchaser as designated in the table below. 

 
 Provided By Comments 

Item  LDX Purchaser  

Equipment Supply:    

 Abatement equipment as described in the Equipment Specifications 
section above in this proposal 

X  
 

 Ductwork expansion joints (beginning at quench duct inlet flange) X   

 Continuous emissions monitoring system  X If required 

 Spare parts (pricing provide upon request) X  List Only 
Civil:    

 Geotechnical survey (soils report, underground survey, site elevation 
survey) 

 X 
 

 Site preparation & earthwork  X  
 Foundations X X See clarifications 
 Anchor bolts  

X  
Into existing 
foundation 

 Concrete embedments (piping, conduit, etc.)   NA 
Mechanical:    

 Receipt and safe storage of all material and equipment at the job site  X   
 Temporary utilities, secured on-site storage area within 100’ of work 

area, unobstructed work area,  
 X  

 Mechanical installation, installation materials (hardware, gaskets, 
sealants, shims, first fill lubricants, etc.), and mobile equipment rentals 

X  
 

 Dedicated Confined space and fire watch safety attendant services X  Included option 
 Touch up paint application X   
 External insulation and cladding   NA 
 Evaluation of and modification to existing structural members to verify 

load capacity 
X  

If required 

 Modifications to any existing building/structures including opening/re-
installing sections for installation, sealing around penetrations, etc. 

X  
 

 Demolition of existing equipment as required to remove interferences 
with the new equipment 

X  
 

Electrical:    

 Electrical detailed design/supply of the following:  single-line diagram, 
cable schedules, electrical layout drawings (conduit/cable tray routing, 
electrical device locations), connection drawings for motors and 
instruments.   

X  
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SUPPLY DELINEATION TABLE – CONTINUED  

    

 Electrical installation and installation materials X   

 Confined space and fire watch safety attendant services X  Included Option 
 PLC control system X   
 Uninterruptible power supply/emergency backup  X  
 Integration of controls with plant control system  X  
 Electrical room/controls building  X  
 Switch gear  X If required 
 Motor control centers X  Included Option 
 Variable frequency drives X  Existing 
 Motors  X   

 Cable trays  X   
 Cable tray supports X   
 Field cabling and wiring X   
 Local disconnects X   
 Grounding of equipment and structures to grid X  See Clarification 
 Grounding grid   X  
 Area lighting and convenience receptacles X  See Clarification 
 Heat tracing and insulation for cold weather protection X  If Required 

Safety Systems:    

 Fire detection system   NA 

 Fire suppression system   NA 

 Explosion vents   NA 

 Safety showers and eyewash stations   NA 

 OSHA compliant safety guards X   

 Noise attenuation  X If Required 
Miscellaneous:    

 Building permits, environmental permits, and professional engineer 
fees (other than structural PE stamps) 

 X 
 

 Performance testing and compliance testing  X  
 Taxes, duties, insurance, bonding  X  
 Disposal of existing equipment, construction debris, or other material  X  
 Handling of asbestos, lead, or contaminated soils  X  
 Utilities (compressed air, water, gas, etc. to boundary of equipment 

foundation) 
 X 

 

 Containment areas/pans  X  
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BOUNDARY LIMITS TABLE  

   

The following form the major boundary limits of the proposed LDX Solutions equipment package: 

Item Start of LDX Supply End of LDX Supply 

Process Equipment Inlet flange of the quench duct tie-ins to 
exhaust sources 

Wet ESP outlet ductwork tie-in to 
existing biofilter ductwork 

Support Steel Top of foundation N/A 

Piping   

 Make-up Water Perimeter of wet ESP equipment 
foundation  

Make-up water flanges on LDX Solutions  
supplied recycle tank and flush tank 

 Blowdown Water 
N/A 

Within 50’ of wet ESP equipment 
foundation  

 Caustic Fill connection on caustic storage tank Caustic injection location 

 Defoamer Defoamer tote discharge (tote by others) Defoamer injection location 

Compressed Air Edge of equipment foundation  Supplied instruments, valves, dampers 

Electrical  

 Motors/loads Motor or load (see ‘Motor/Load List’)  Terminal box on each motor/load 

 Instruments Instrument (see ‘Instrumentation List’) Terminal on each instrument 

 Control cabinets PLC (see ‘PLC Control System’) Terminals in each control cabinet 
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CLARIFICATIONS 
General  

 The provided equipment will be fabricated per The LDX Solutions standard weld and 
fabrication procedures. Welding procedures to be provided that meet the intent of AWS 
D1.1 and ASME codes, however no UT or RT testing is to be required. Fabrication for this 
equipment includes internal and external seal welding (partial joint penetration) and Zyglo 
dye penetrant testing.  No radiographic testing will be performed. LDX welding procedures 
are available for review. 

 The equipment will be shop-fabricated to the maximum extent possible with consideration 
made to optimize freight costs. 

 External carbon steel surfaces will be painted, per the following: 
o Surface preparation for most pieces per SSPC-SP3 power tool cleaning to remove rust 

and scale. 
o First coat is to be iron oxide primer. 
o Top finish coat is to be alkyd enamel. 
o Supports will receive a primer and topcoat only 

 The noise levels of some components may exceed 85 dBA at a distance of 3’.  We have 
not included any sound attenuation equipment. 

 A compressor has not been included. It is assumed plant air is available as a local utility. 
Based on the specified availability of plant air at 100 psig at -40oF dew point. 

 Mechanical installation pricing assumes that installation and demolition will occur right 
after one another and only one (1) initial contractor mobilization will be required. 

 Foundation pricing is based on a shallow neat dug foundation for the stack and ductwork, 
and an 8” slab at grade around the workshop area.  We have not allowed for any grading 
or backfilling, or the installation of a new footer around the building extension.  

 Optional MCC will allow Weyerhaeuser to have the system operational before the 
shutdown. 

 Grounding grid is by Others, however LDX will provide the bonding of the wet ESP 
structure and the stack to the pig tails provided 

 Basic area lighting is included as part of the electrical scope of supply. 
 Option 1 and 2 are for dedicated Fire and Confined space personnel.  With Option 1, we 

have provided for 2 additional personnel to be dedicated to fire watch for the entire 
installation time, and 4 people during the shutdown.  If less fire watch is acceptable this 
can be adjusted.  

 LDX will allow for concrete removal utilizing a backhoe mounted breaker in the demo 
pricing provided that the concrete being removed is of a normal and customary design for 
this type of application. No finishing work is included.   

 Weyerhaeuser will identify all existing electrical in the Demolition area to determine what 
must remain in place and what can be safely removed and render circuits safe for removal 
by LDX personnel.  

 LDX will provide electrical demolition of existing WetESP electrical components, conduit 
and wiring back to the MCC panels where practical. Conduits/Cabling/Raceways/Cable 
Trays. This assumes there are no power circuits which will still be in use in these supports. 
If powered circuits are still being used in these supports, they will be exempt from 
demolition. 

 All structural bolts shall be A325. Per Weyerhaeuser request, LDX will look to make all 
other bolted connections with grade 8 bolts  
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Wet ESP System 
 The supplied piping will be provided in the form of fittings and random lengths.  Piping 

will not be spooled. 
 The proposed equipment has not been designed to meet ANSI/ASME Codes for B31.1 &  

31.3 for piping.  We have assumed standard LDX Solutions welding procedures will be 
followed.  

 Warning, chloride concentrations in the make-up water exceeding 10 mg/L can cause 
severe corrosion of the stainless-steel components in the downstream equipment, 
including any downstream equipment such as a stack 

 The cooling water source for the centrifuge heat exchanger is assumed to be provide by 
others.  The recirculation pump, piping, all other associated piping accessories, insulation, 
etc. to/from this source are to be provided by others 

Added Scope in this revision 
 Add the install of the new MCC sections 
 Added lighting and heating for the enclosures 
 Added window disconnects at all motors with aux contact switch 
 Added sidings, girts and roofing for the enclosures for the centrifuge and under the wet 

ESP.  
 Provide option pricing for dedicated fire watch. 
 Provide option to supply new MCC to allow advance testing of the system. 
 Option price to remove the included HMI and associated programming from the control 

system. 
 Added heat tracing to the external piping  

 
TECHNICAL/PROJECT ENGINEER 

Commissioning services are those provided for complex equipment and systems requiring a 
high degree of training and experience.  These services include but are not limited to: overall 
system troubleshooting, system start-up and commissioning, retro-fit site surveys. 
The additional services of a technical engineer for purposes of process consultation, system 
audits, start-up services, training, etc. can be made available at a rate of $1,800.00 per man 
day (man day being eight (8) hours) or portion thereof, plus expenses at cost.  Charges after 
eight (8) hours will be billed at $250.00 per hour.  Expenses are to include first-class food and 
lodging, economy travel to and from the project and the normal domicile of the engineer, and 
travel to and from the plant site and lodging. 
There is no premium for working weekends; however, travel time to and from the plant site 
and the normal domicile of the engineer is billed at the daily rate. 
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FIELD SERVICE ENGINEER 
Field services are provided by experienced engineers in performing equipment installation, 
installation supervision, acceptance testing, equipment maintenance and repair. 
The services of a field service technician can be made available at a rate of $2,000.00 per 
man day (man day being ten (10) hours) or portion thereof, plus expenses at cost.  Charges 
after ten (10) hours will be billed at $300.00 per hour.  Expenses are to include first-class 
food and lodging, economy travel to and from the project and the normal domicile of the 
technician, and travel to and from the plant site and lodging. 
There is no premium for working weekends; however, travel time to and from the plant site 
and the normal domicile of the technician is billed at the daily rate. 
It should be emphasized that this is field service supervision and technical assistance, not 
field service labor.  The LDX Solutions employee involved in field service will not be carrying 
tools to repair or correct any difficulty but will have the expertise to supervise the customer’s 
labor force and to analyze technical difficulties.   
For start-up service, arrangements should be made well in advance of required start-up with 
the Service Department.  Assurances that equipment is ready to be started (all related 
equipment connected, proper electrical service provided, compressed air, etc.) are the 
customer’s responsibility. 
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PERFORMANCE GUARANTEE 

LDX Solutions will provide the equipment and process engineering as specified in this proposal 
for the air pollution control system described and guarantee the following items when the 
systems are operated in and supplied with the service conditions in accordance with the 
DESIGN BASE of this proposal. 

 The emission control system is guaranteed to reduce the front half (filterable) 
particulate emissions in the exhaust gas stream to 0.008 gr/dscf or less using US EPA 
Method 5. 

Acceptance tests must be performed within three (3) months after initial start-up of the 
equipment, not to exceed six (6) months of final shipment.   
The guarantee shall be fully satisfied and LDX Solutions discharged therefrom upon the earlier 
of: (a) obtaining guaranteed performance by the testing described above, (b) the expiration 
of three (3) months from initial start-up with no testing being made, (c) the expiration of six 
(6) months from final shipment without a test being made. 
If the guaranteed performance is not obtained, then LDX Solutions shall have the right, and 
if required by the Owners, the obligation, to visit the installation to determine the cause of 
such failure.  It is a condition of this guarantee that the Owner will cooperate with LDX 
Solutions in the making of further tests and make available necessary personnel, feed and 
operating conditions to enable LDX Solutions to conduct such tests.  The tests will be paid for 
by the Purchaser. 
If failure to obtain guaranteed performance on the above is due to defect in LDX Solutions-
supplied equipment, design, or engineering, then LDX Solutions will, at its expense, supply 
the equipment or process engineering it deems necessary until such performance is met, up 
to a limit of the contract price.  Any remedy includes an equivalent scope of installation as 
outlined elsewhere in this proposal. 

 

MATERIAL AND WORKMANSHIP 
We guarantee every part of the apparatus delivered in accordance with this proposal will be 
of proper material and workmanship, and agree to replace any part or parts which may prove 
defective in material or workmanship within two (2) years from start-up, but not to exceed 
thirty months from shipping. It is agreed that such replacement is the full extent of our liability 
in this connection.  Scope of supply of such replacement shall be identical to the scope of 
supply in the original project.  Corrosion or wear from abrasion shall not be considered as 
defective materials unless it is the result of misapplication of material and/or service.  The 
best engineering practice will always be followed, and materials used will be clearly specified.  
We shall not be held liable or responsible for work done or expense incurred in connection 
with repairs, replacements, alterations, or additions made, except on our written authority. 
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CONFIDENTIALITY OF PROPOSAL INFORMATION 
This document contains confidential information and remains the property of LDX Solutions 
and is conditionally loaned.  The information contained herein is not to be shared with any 
party except those within the Buyer’s company who are involved in its evaluation or outside 
consultants who are assisting the Buyer with this specific project.  Specifically prohibited is 
the distribution of such information to any individual or business deemed to be a competitor 
by LDX Solutions. 

ENCLOSURES 
Commercial Terms of Sale 
General Arrangement Drawings 
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COMMERCIAL TERMS OF SALE  
THESE TERMS OF SALE IS SUBJECT TO ALL PROVISIONS AND CONDITIONS ON THIS PAGE AND 
THE BACK PAGE OF THIS TERMS OF SALE, INCLUDING THOSE WHICH LIMIT WARRANTIES, ALL 
OF WHICH ARE INCORPORATED HEREIN BY THIS REFERENCE. 
The conditions stated below shall constitute a part of the agreement resulting from the acceptance 
of an order unless expressly accepted in writing on our acknowledgement. 

1. Acceptance and Binding:  All purchase orders are subject to acceptance at our factory, 
and Seller shall have no liability until and unless they are so accepted.  Sales 
representatives are not authorized to bind us.  Clerical errors are subject to correction.  
The Seller shall not be bound by any representations which are not expressly set forth in 
writing. 

2. Prices and Taxes: Unless otherwise acknowledged in writing:  All prices and quotations 
are subject to change without notice.  Goods will be billed at the prices in effect at the 
time of shipment.  Prices are quoted F.O.B. factory.  Taxes of any kind levied against the 
Seller with reference to this transaction, excepting only taxes imposed upon the net 
income of Seller, shall be the account of Purchaser and be added to the price quoted. 

3. Terms and Credit:  Terms of payment shall be as stated on our order acknowledgement.  
In the event payment is not made promptly when due, Buyer agrees to pay interest at 
the rate of 1½% per month, or as limited by individual state laws, from the due date.  
Partial shipments on quantity orders shall be deemed a separate and independent contract 
for billing and payment.  Terms are subject to the continuing review of the Purchaser's 
credit by the Seller. 

4. Attorney's Fees:  Purchaser(s) agree(s) to pay to Seller the reasonable costs of 
collection of any past due amount, including but not limited to Seller's reasonable 
attorney's fees in the amount of fifteen percent (15%) of the past due amount, and any 
out of pocket filing and court charges. 

5. Returned Checks:  Purchaser(s) agree(s) to pay to Seller a handling fee of $20.00 on 
any returned check. 

6. Shipment:  Shipping dates are approximate and may be contingent upon the prompt 
receipt from the Purchaser of drawing and data approval, or written release for 
procurement and fabrication.  Seller shall not be liable for any delay caused by strikes, 
accidents, delay in receipt of raw materials, or any other cause beyond the Seller's control.  
If the Seller is prepared to make shipment, and the Purchaser delays delivery, terms of 
payment shall apply as though delivery had been affected as of that date.  All costs 
associated with handling, care and custody of the material shall be to the account of the 
Purchaser.  The acceptance of the material by the Purchaser shall constitute a waiver of 
all claims for delay. 

7. Cancellation and Changes:  Orders shall not be subject to cancellation unless 
cancellation charges are borne by the Purchaser for all work done by the Seller, and for 
any other obligations incurred by the Seller in connection with the order.  Acceptance of 
change orders is contingent upon price renegotiation.  Scheduling changes requested by 
the Purchaser are subject to renegotiation of price and terms of payment. 

8. Save Harmless:  The Purchaser agrees to save the Seller, harmless from any and all 
liability, and to pay all costs and attorney fees for injury or damage to persons or property 
caused in any manner by said material while in possession of the Purchaser or the 
Purchaser's successor in interest. 
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COMMERCIAL TERMS OF SALE – CONTINUED 
9. Corrosion, Allowance and Anti-Corrosive Materials:  The Seller shall have no 

responsibility for the determination of any corrosion allowance for anti-corrosive materials 
of construction in any equipment which it builds or quotes, with no exception.  This 
decision is left to the good judgement, experience in operation and discretion of the 
Purchaser.  Seller shall not be liable for loss or damage resulting from any failure to provide 
corrosion allowance or anti-corrosive materials. 

10. Installation, Initial Operation and Service:  All material shall be installed by and at 
the expense of the Purchaser.  Should the Purchaser request the services of the Seller, 
such service shall be rendered and charged at the established rate at the time of 
performing said service, plus all other expenses including travel, hotel bills and living 
expenses. 
All such field services shall be considered advisory and Seller's personnel shall endeavor 
to guard against deficiencies in the work and erection techniques but Seller does not 
guarantee the performance of Purchaser's field labor and is not liable for quality or 
timeliness of performance or damages arising out of such performance or delays 
encountered. 

11. Warranty:  The equipment and/or services will be warranted against defects in materials 
and workmanship for a period of one year after delivery to Buyer in accordance with the 
following statement of warranty. 
Seller warrants that the equipment and/or services to be delivered will be of the kind and 
quality described in the agreement and will be free from defects in workmanship and 
material. 
If any failure to conform to this warranty appears within one year after the date of 
delivery, the Seller will upon notification thereof, if the equipment has been stored, 
installed, maintained, and operated in accordance with the Seller's recommendations and 
standard industry practice, correct such failure by suitable repair or replacement of 
materials, at its election, and the Purchaser shall incur costs for reinstallation. Seller shall 
not be responsible for damage caused by defective material nor for any corrective action 
initiated by the Purchaser without Seller's written authorization.  Finish materials and 
accessories purchased from other manufacturers are warranted only to the extent of the 
original manufacturer's warranty. 
Seller does not make and shall not be responsible for any expressed or implied warranties 
and, as to Seller, Purchaser(s) purchase(s) the goods and equipment in its "as is" 
condition.  No agent, employee, or representative of Seller has any authority to bind Seller 
to any affirmation, representation, or warranty concerning the goods and equipment sold 
under this written Terms of Sale and, unless as affirmation, representation, or warranty 
made by an agent, employee, or representative of Seller is specifically included within this 
written Terms of Sale, it shall not be relied upon, or enforceable, against Seller by 
Purchaser(s).  It is agreed that NO WARRANTY OF MERCHANT-ABILITY OR FITNESS FOR 
A PARTICULAR PURPOSE IS MADE BY SELLER, AND ANY SUCH WARRANTY HEREBY 
EXPRESSLY IS EXCLUDED BY THE PARTIES FROM THIS TERMS OF SALE. 
Except as otherwise agreed to by the Seller in writing, THIS WARRANTY IS EXCLUSIVE 
AND IS IN LIEU OF ANY WARRANTY OF MERCHANT-ABILITY FITNESS FOR PURPOSE OR 
OTHER WARRANTY OF QUALITY, WHETHER EXPRESSED OR IMPLIED. 
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COMMERCIAL TERMS OF SALE – CONTINUED 
12. Limitation of Remedies:  In the event of any breach of warranty, the exclusive remedy 

of the Buyer shall be the correction of non-conformities in the manner and for the period 
of time as provided for in the "WARRANTY" section above. 

13. Limitation of Liability: Except as otherwise agreed to by the Seller in writing: 
a) The liability of the Seller with respect to this agreement or anything done in connection 

herewith such as the performance of breach of this agreement, or in connection with 
the manufacture, sale, delivery, installation or technical direction of installation, repair 
or use of any equipment or services covered by or furnished under this agreement, 
whether such liability is based upon contract, tort, negligence, "strict liability", or other 
basis, shall not exceed the price of the equipment or part as to which such liability is 
asserted. 

b) The Seller shall not be liable for special, incidental, or consequential damages, such 
as (but not limited to damage or loss of other property or equipment, loss of profits 
or revenue, loss of use of other property or equipment, or claims of customers of the 
Buyer for interruptions in the Buyer's operations. 

c) Seller shall not be liable for damages resulting from any inadequacy in Purchaser's 
specifications relating to design conditions such as (but not limited to) air volume, 
temperature, gas chemistry, dust loading, and particle size, unless the Seller has 
agreed in writing to review such specifications and to approve them as being suitable 
for Purchaser's intended use, or fit for a particular purpose, as specified in such writing, 
and even where the Seller has made such an agreement, its liability under that 
agreement shall not exceed the price of the equipment or parts described in those 
specifications, unless the Seller has agreed otherwise in such writing. 
This limitation of liability is independent of any warranty provisions in the agreement 
and will apply regardless of what remedy or remedies the Buyer may be held entitled 
to pursue. 

14. Explosion Atmosphere and Pressure Relief Designs and Devices - Limited 
Warranty:  Explosions and other excess pressure conditions within equipment are not 
predictable as to timing, intensity, total energy capacity, location, rate or rise, and the 
like.  In addition, they are frequently a function of a process or operation totally dependent 
upon the user.  We affirm our best knowledge as being applied to any normal or any 
special requirement for safety venting protection of equipment to be supplied.  Our 
designs and/or devices are totally subject to the approval and acceptance of the 
Purchaser.  Therefore, we make NO GUARANTEE OR WARRANTY, EXPRESSED OR 
IMPLIED, as to the degree of protection such designs, and devices will provide.  Our 
warranty, limitation of remedy and limitation of liability are set forth in paragraphs 9, 10, 
and 11 above. 
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COMMERCIAL TERMS OF SALE – CONTINUED 
15. Explosion and/or Fire Hazard:  Explosion and/or fire hazard may be present with any 

type of dust.  The potential of either is dependent on the type of dust, its concentration, 
method of dust storage, and the potential for an ignition source to be present.  The 
determination of the need for and supply of auxiliary equipment for the venting of 
explosions or the sensing and suppression of fire are the total responsibility of the 
owner/user.  LDX Solutions makes no guarantee, expressed or implied, that its equipment 
will not be subject to fire or explosion damage and accepts no liability for direct or indirect 
consequences of such events. 

16. Waiver:  Waiver of any provisions of this Terms of Sale by any party hereto shall 
constitute a waiver of that provision on that occasion only, and it shall not constitute a 
waiver of any other provisions herein with respect to any other occasion or party. 

17. Severability:  Should any provision of this Terms of Sale be declared to be invalid for 
any reason or have ceased to be binding upon the parties hereto, such provision shall be 
severed, and all other provisions shall continue to be effective and binding. 

18. Entire Agreement:  This Terms of Sale contains the entire agreement of the parties, 
and there are no representations, inducements, or provisions other than those expressed 
herein in writing.  All changes, additions, or deletions hereto must be in writing signed by 
all of the parties.  This Terms of Sale is the joint undertaking of the parties hereto and 
results from their common enterprise and negotiations. 

19. Conflict of Laws:  Law of the Agreement:  Jurisdiction:  The Purchase Order has been 
accepted by Seller, and this Terms of Sale is deemed to have been executed in, Kent 
County, Delaware, and shall be construed, interpreted, and enforced pursuant to and 
under the laws of the State of Delaware.  Purchaser is a _____ corporation.  This Terms 
of Sale has been accepted in the State of Delaware, and it will be governed by and 
construed in accordance with the laws of the State of Delaware.  In light of the possible 
conflict of state laws which might apply to this Terms of Sale, the parties knowingly and 
intentionally intend to, and do, adopt the laws of the State of Delaware to govern the 
validity, construction, effectiveness, and performance of their obligations under this Terms 
of Sale, including the contractual rights and obligations of the parties hereunder, and all 
third parties in every respect.  The parties request that full faith and credit be given to the 
law of the State of Delaware, in connection with any construction, interpretation, and 
enforcement of this Terms of Sale.  Furthermore, the parties agree to accept service of 
process and to litigate any dispute between or among them arising out of or connected 
with this Terms of Sale, or Seller in any other respect, in the District or Superior Court 
Division of the General Court of Justice of the State of Delaware, in Kent County, Delaware, 
submitting to the jurisdiction of such court, and they waive any right to object to or contest 
service of process or such jurisdiction and to litigate elsewhere, as well as any right to a 
trial by jury. 

20. Drawings Limitation: Subsequent use of LDX Solutions’ design drawings and/or 
information for the purpose of building air pollution control equipment is expressly 
prohibited without the written authorization by, and payment to, LDX Solutions.  
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EPA Proposed PCWP MACT Rule Amendments  
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West Fraser Fitzgerald’s Section 502(b)(10) Change to its Title V 
Operating Permit No. 2421-017-0008-V-05-1 
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