
February 1, 2022
Attn:  Mr. Mark Fritz, Principal Mechanical Engineer

Stanley Consultants

Subj: UAF SO2 Control Evaluation Study

Dear Mark, 

The Babcock & Wilcox Company (B&W) is pleased to offer Proposal P-082524 to perform an engineering 
review of the available SO2 control technologies (Wet Flue Gas Desulfurization (WFGD), Circulating Dry 
Scrubber (CDS), Spray Dry Absorbers (SDA), and Dry Sorbent Injection (DSI)) for the University of Alaska 
Fairbanks (UAF).  The study will consist of finding a similarly sized application in B&W’s experience for 
each technology to provide high level values for expected pricing and performance.  The results of the 
study will be presented as a summary of findings report, and this report will include the following 
information for each technology option:

Typical achievable removal efficiencies

Budgetary pricing for material scope only, which will be defined for each technology

Approximate size of enclosure for equipment

Evaluation of existing baghouse for each technology

Typical impacts to liquid or solid waste (including typical composition of waste stream for

WFGD option) and fly ash (byproduct)

Typical utility consumptions

o Power

o Reagent consumption rates

o Water

o Air

o Expected equipment pressure drop

SCHEDULE:

It is anticipated that the summary of findings report will be provided 2 weeks after acceptance of a 
purchase order

PRICING:

The above scope can be provided for a firm price of $40,000.
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VALIDITY, PAYMENT & TERMS:

This proposal is open for acceptance for 7 days from the letterhead date.  Invoices would be due Net 30 
days.  Invoices would be issued based on 100% on Receipt of an Order

Any contract would be according to the attached B&W standard terms for engineering studies

We appreciate this opportunity and if I can be of further assistance please do not hesitate to contact me 
via phone at (707) 265-1055 or via email at rtpon@babcock.com. 

Sincerely,

Ronald Pon
Account Manager
The Babcock & Wilcox Company

Cc: J. Solan – Stanley
R. D. Hensel – B&W, Akron
S. D. Perkins – B&W, Akron
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BACT DSI Email
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Jahn, Mario

From: Solan, John

Sent: Monday, July 25, 2022 10:33 AM

To: Jahn, Mario

Cc: Payne, Mark

Subject: FW: BACT File No. 2209

Attachments: BACT File No. 2209.pdf

Mario,
Here is the updated number from Bala. A couple of notes:

1) I asked him for some idea of how big the reactor was going to be. I told him that we need to know the
size/weight of the reactor so that we could estimate the amount of steel that we would need to reinforce the
building and roof. He said he would have to get back to us early next week, so we might want to find a way to
get a reasonable placeholder into the cost estimate in the mean time.

2) He said that he spoke with Solvay. They said that Healy was depositing their ash back into the coal mine as
beneficial fill. Solvay said that they would ask their contacts at the plant to see if there was any way that the
mine would accept ash from UAF. Bala said that he would get back to me with an answer when he got it.

John

From: BALA <bala@bactprocess.com>
Sent:Monday, July 25, 2022 10:40 AM
To: Solan, John <SolanJohn@stanleygroup.com>
Subject: BACT File No. 2209

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Ù±±¼ Ó±®²·²¹ Ö±¸²ô 

Ð´»¿­» ­»» ¬¸» ¿¬¬¿½¸»¼ º±® §±«® ®»ª·»©ò 

Í¸±«´¼ §±« ¸¿ª» ¿²§ ¯«»­¬·±²­ô °´»¿­» ½±²¬¿½¬ ³»ò 

Õ·²¼ ®»¹¿®¼­ô 

Þ¿´¿ 
ÞßÝÌ Ð®±½»­­ Í§­¬»³­ô ×²½ò 
øèìé÷ ëééóðçëð

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the
addressee(s) and may contain confidential and/or privileged information and may be legally protected from disclosure. If
you are not the intended recipient of this message or their agent, or if this message has been addressed to you in error,
please immediately alert the sender by reply email and then delete this message and any attachments. If you are not the
intended recipient, you are hereby notified that any use, dissemination, copying, or storage of this message or its
attachments is strictly prohibited. E mail cannot be guaranteed to be secure or error free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. Neither the sender nor Stanley
Consultants, Inc. accept liability for any errors or omissions in the contents of this message, which arise as a result of e
mail transmission.
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Jahn, Mario

From: Solan, John

Sent: Tuesday, August 9, 2022 3:44 PM

To: Jahn, Mario

Subject: FW: University of Alaska Fairbanks BACT Analysis - Budgetary Cost Estimate

Attachments: Boiler  Data.pdf; CHPP Layout.pdf; UAF Exhaust Gas Data.docx; Baghouse Info.pdf; UAF AQCS 

Options And.docx

From: Solan, John
Sent: Tuesday, March 1, 2022 2:32 PM
To: N. S. Balakrishnan (bala@bactprocess.com) <bala@bactprocess.com>
Cc: Fritz, Mark <FritzMark@stanleygroup.com>
Subject: FW: University of Alaska Fairbanks BACT Analysis Budgetary Cost Estimate

Apparently �shortly� was very short. Here is what we have collected so far. Let me know if we are missing something.

From: Fritz, Mark <FritzMark@stanleygroup.com>
Sent: Tuesday, March 1, 2022 2:29 PM
To: Solan, John <SolanJohn@stanleygroup.com>
Subject: FW: University of Alaska Fairbanks BACT Analysis Budgetary Cost Estimate
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îíèéëòîðòïð

¼ªïîê

ÐÎÑÐÑÍÛÜ ÐÎÑÜËÝÌÍ ÚÑÎÓ

ÍÛÝÌ×ÑÒ ðð ìí íí ó Þ¿¹¸±«­» ó Ð¿¹» ï

Î»ªò ð

DESCRIPTION Units SPEC DATA VENDOR DATA

GUARANTEED PREDICTED PERFORMANCE DATA

Ð¿®¬·½«´¿¬» »³·­­·±²­ô ­¬¿½µ ±«¬´»¬æ

Ð¿®¬·½«´¿¬» Ó¿¬¬»® øº·´¬»®¿¾´»÷ô ¿´´ ¾¿¹¸±«­» ³±¼«´»­

±² ´·²»
´¾ñÓÓÞ¬« ·²°«¬

Ð¿®¬·½«´¿¬» Ó¿¬¬»® øº·´¬»®¿¾´»÷ô ±²» ¾¿¹¸±«­»

³±¼«´» ±ºº ´·²»
´¾ñÓÓÞ¬« ·²°«¬ ðòðíð

Ð¿®¬·½«´¿¬» »³·­­·±²­ô ­¬¿½µ ±«¬´»¬æ

Ð¿®¬·½«´¿¬» Ó¿¬¬»® øº·´¬»®¿¾´»÷ô ¿´´ ¾¿¹¸±«­» ³±¼«´»­

±² ´·²»
¹®ñ­½º

Ð¿®¬·½«´¿¬» Ó¿¬¬»® øº·´¬»®¿¾´»÷ô ±²» ¾¿¹¸±«­»

³±¼«´» ±ºº ´·²»
¹®ñ­½º ðòðë

ÐÓïð »³·­­·±²­ô ­¬¿½µ ±«¬´»¬æ

ÐÓïð øº·´¬»®¿¾´» ¿²¼ ½±²¼»²­¿¾´»÷ô ¿´´ ¾¿¹¸±«­»

³±¼«´»­ ±² ´·²»
´¾ñÓÓÞ¬« ·²°«¬

ÐÓïð øº·´¬»®¿¾´» ¿²¼ ½±²¼»²­¿¾´»÷ô ±²» ¾¿¹¸±«­»

³±¼«´» ±ºº ´·²»
´¾ñÓÓÞ¬« ·²°«¬ ðòðïî

ÐÓîòë »³·­­·±²­ô ­¬¿½µ ±«¬´»¬æ

ÐÓîòë øº·´¬»®¿¾´» ¿²¼ ½±²¼»²­¿¾´»÷ô ¿´´ ¾¿¹¸±«­»

³±¼«´»­ ±² ´·²»
´¾ñÓÓÞ¬« ·²°«¬

ÐÓîòë øº·´¬»®¿¾´» ¿²¼ ½±²¼»²­¿¾´»÷ô ±²» ¾¿¹¸±«­»

³±¼«´» ±ºº ´·²»
´¾ñÓÓÞ¬« ·²°«¬ ðòðïî

Ñ°¿½·¬§ ±º º´«» ¹¿­ ´»¿ª·²¹ ­¬¿½µô °»®½»²¬ô êó³·²«¬»

¿ª»®¿¹»

Þ¿¹ Ô»¿µ Ü»¬»½¬·±² Í§­¬»³ ³¹ñ¿½³ ïð ±® ´»­­

Í§­¬»³ º®·½¬·±² ´±­­»­æ

Þ¿¹¸±«­» ·²½´«¼·²¹ ³¿²·º±´¼­ô ¿´´ ³±¼«´»­ ±² ´·²» ×²ò ØîÑ äë ø»­¬÷

Þ¿¹¸±«­» ·²½´«¼·²¹ ³¿²·º±´¼­ô ±²» ³±¼«´» ±ºº ´·²» ×²ò ØîÑ ê ø»­¬÷

Ü«½¬©±®µô ·²´»¬
øï÷ ×²ò ØîÑ ðòí ø»­¬÷

Ü«½¬©±®µô ±«¬´»¬
øï÷ ×²ò ØîÑ ðòí ø»­¬÷

Þ¿¹¸±«­» ¾§°¿­­ ¼«½¬ ×²ò ØîÑ í ø»­¬÷

Ð±©»® ®»¯«·®»³»²¬­æ

Ø±°°»® ¸»¿¬»®­ µÉ ë ø»­¬÷

Ø±°°»® ª·¾®¿¬±®­ µÉ Ò±¬ ×²½´«¼»¼ñÎ»½±³³»²¼»¼

Ñ¬¸»® µÉ Ò±²»

Ñ¬¸»® µÉ Ò±²»

Ý±³°®»­­»¼ ¿·® ®»¯«·®»³»²¬­æ

Þ¿¹ °«´­» ½´»¿²·²¹ ¿·®æ

Ý±²­«³°¬·±² ­½º³ ëð ø»­¬÷

Ò±®³¿´ °®»­­«®» °­·¹ ïðð

Ó·²·³«³ °®»­­«®» °­·¹ èð

×²­¬®«³»²¬ ¿·® ½±²­«³°¬·±²æ ëð ø»­¬÷

Ó¿¨·³«³ ·²­¬¿²¬¿²»±«­ ­½º³ ìð ø»­¬÷

ßª»®¿¹» ­½º³ âïð ø»­¬÷

Ñ¬¸»®

Þ§°¿­­ ¼¿³°»® ´»¿µ¿¹» û ðû ø©·¬¸ ­»¿´ ¹¿­÷

×²­¬¿´´»¼ É»·¹¸¬æ

Í«°°±®¬·²¹ ­¬»»´ ·²½´«¼·²¹ »²½´±­«®» ´¾ ×²½´«¼»¼ ×² Þ±·´»® Ì¿¾

Þ¿¹¸±«­» ´¾ ïêíôððð ´¾­ °»® ÐÖÚÚ

Þ®»»½¸·²¹ ¿²¼ ¼«½¬­ ´¾ ×²½´«¼»¼ ×² Þ±·´»® Ì¿¾

Þ¿¹¸±«­» »¯«·°³»²¬ ¼¿¬¿æ

Í»´´»®

Ò«³¾»® ±º ³±¼«´»­

ß·®ó¬±ó½´±¬¸ ®¿¬·± ©·¬¸ »ª»² ¼·­¬®·¾«¬·±²ò ø¼± ²±¬

·²½´«¼» ¿®»¿ ±º ½´±¬¸ ±ª»® ½¿¹»­ô Ê»²¬«®·­ô ¾±¬¬±³

½¿°­ô ±® ­»¿³­÷æ

PHYSICAL DATA AND SPECIFICATIONS

BAGHOUSE DATA SHEET Equipment Name: Baghouse

Tag No.:

Î»º»®»²½» Û³·­­·±²­ Ù«¿®¿²¬»»­

Î»º»®»²½» Û³·­­·±²­ Ù«¿®¿²¬»»­

Î»º»®»²½» Û³·­­·±²­ Ù«¿®¿²¬»»­

Î»º»®»²½» Û³·­­·±²­ Ù«¿®¿²¬»»­
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îíèéëòîðòïð

¼ªïîê

ÐÎÑÐÑÍÛÜ ÐÎÑÜËÝÌÍ ÚÑÎÓ

ÍÛÝÌ×ÑÒ ðð ìí íí ó Þ¿¹¸±«­» ó Ð¿¹» î

Î»ªò ð

ß´´ ³±¼«´»­ ·² ­»®ª·½» «²¼»® ³¿¨·³«³

±°»®¿¬·²¹ ½±²¼·¬·±²­ô ¹®±­­
íòç

Ñ²» ³±¼«´» ±«¬ º±® ½´»¿²·²¹ «²¼»® ³¿¨·³«³

±°»®¿¬·²¹ ½±²¼·¬·±²­ô ²»¬
îòê

Ú·´¬»® ¾¿¹­æ

Ú¿¾®·½ ³¿¬»®·¿´ñ¾¿¹ Í»´´»® ÐÐÍ ©·¬¸ »ÐÌÚÛ ³»³¾®¿²½»

É»·¹¸¬ ±¦ñ­¯ §¼ ïê

Ý±¿¬·²¹ û ¾§ ©»·¹¸¬
»ÐÌÚÛ ³»³¾®¿²»

Ð»®³»¿¾·´·¬§ ø½´»¿²÷ ½º³ñ­¯ º¬ à ïñîŒ ©¹ é ó ïî ø»­¬ò÷

Ì±¬¿´ ¾¿¹ ©»·¹¸¬ ©·¬¸±«¬ ¸¿®¼©¿®» ´¾
ìòë ø»­¬ò÷

Ý¿¹» ½±²­¬®«½¬·±²æ

É·®» ­·¦»ô ¿²¼ ³¿¬»®·¿´
ç ¹¿ô Ý¿®¾±² Í¬»»´

Ø±®·¦±²¬¿´ ©·®» ­°¿½·²¹ èþ

Ó¿¨·³«³ ±°»²·²¹ ­·¦»
ëòçþ Ü·¿

Ê»²¬«®· ³¿¬»®·¿´
Òñß

Ò«³¾»® ±º ¾¿¹­ °»® ³±¼«´»
éëî

Þ¿¹ ­·¦» ø¼·¿³»¬»® ¨ ´»²¹¬¸÷ ·²ò
êþ ¨ ïçùèþ

Þ¿¹ ­°¿½·²¹ô ½»²¬»® ¬± ½»²¬»® ·²
è

Ûºº»½¬·ª» º·´¬»® ¿®»¿ °»® ¾¿¹ô «­»¼ ·² ½±³°«¬·²¹

¿·®ó¬±ó½´±¬¸ ®¿¬·±
­¯ò º¬ò

îçòëî

Ì±¬¿´ º·´¬»® ¿®»¿ °»® ³±¼«´» ­¯ò º¬ò
éìíè

Þ¿¹ ¬»³°»®¿¬«®» ®¿¬·²¹æ

Ý±²¬·²«±«­ Ú
ííð

Ó¿¨·³«³ ­¸±®¬ ¼«®¿¬·±² Ú
íëð

Ù«¿®¿²¬»»¼ ¾¿¹ ´·º» Ø®­
Í»» Ê»²¼±®ù­ ¹«¿®¿²¬»» Í»½¬·±²

º®±³ °®±°±­¿´

Ó»¬¸±¼ ±º ¾¿¹ ®»°´¿½»³»²¬ ø¼»­½®·°¬·±² ó «­»

­»°¿®¿¬» ­¸»»¬ ·º ²»½»­­¿®§÷

Î»³±ª» ¾´±©°·°»ô °«´´ ±«¬

½¿¹»ô ¼®±° ¾¿¹ ·²¬± ¸±°°»®ô

Ý´»¿²·²¹ ½§½´» ¬·³»ô ³·²«¬»­ ø·­±´¿¬·±²ô °«´­»ô

­»¬¬´·²¹ô ±²ó´·²»÷æ
Ó·²

Ñ²ó´·²» ½´»¿²·²¹ô ½¿­·²¹ ½´»¿²»¼

»ª»®§ íð ³·²«¬»­

ß¼¶«­¬¿¾´» ½´»¿²·²¹ ½§½´» ®¿²¹» °»®

½±³°¿®¬³»²¬
Ó·²

Ý´»¿²·²¹ ¾¿­»¼ ±² ÜÐ ²±¬ ¬·³»

Û¨°»½¬»¼ ½´»¿²·²¹ °»®·±¼ °»® ½±³°¿®¬³»²¬ô

³·²«¬»­
Ó·²

í ³·² ø»­¬ò÷

Ð¸§­·½¿´ ¼¿¬¿æ

Þ¿¹¸±«­» ±ª»®¿´´ ¼·³»²­·±²­ ø²±¬ ·²½´«¼·²¹

¾®»»½¸·²¹ô ¼«½¬­÷æ

Ô»²¹¬¸ô °¿®¿´´»´ ¬± ¹¿­ º´±© º¬ó·² Í»» Ùß Ü®¿©·²¹

É·¼¬¸ô ¬®¿²­ª»®­» ¬± ¹¿­ º´±© º¬ó·²
Í»» Ùß Ü®¿©·²¹

Ø»·¹¸¬ô ¿¾±ª» ¼«­¬ ¸±°°»® º´¿²¹»

½±²²»½¬·±²
º¬ó·²

Í»» Ùß Ü®¿©·²¹

Ü·³»²­·±²­ ±º »¿½¸ ³±¼«´»æ

Ø»·¹¸¬ ø±ª»®¿´´÷ º¬ó·²
Í»» Ùß Ü®¿©·²¹

É·¼¬¸ º¬ó·² Í»» Ùß Ü®¿©·²¹

Ô»²¹¬¸ º¬ó·²
Í»» Ùß Ü®¿©·²¹

Í·¼» ½¿­·²¹ ³¿¬»®·¿´ ¿²¼ ¬¸·½µ²»­­ ·²ò
ßíê Ý¿®¾±² Í¬»»´ô íñïêþ

Ø±°°»® ³¿¬»®·¿´ ¿²¼ ¬¸·½µ²»­­ ·²
ßíê Ý¿®¾±² Í¬»»´ô ïñìþ

Ð´»²«³ ½¿­·²¹ ³¿¬»®·¿´ ¿²¼ ¬¸·½µ²»­­ ·²
ßíê Ý¿®¾±² Í¬»»´ô íñïêþ
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Scope of Work
Project: University of Alaska Fairbanks (UAF) - CHPP Plant AQCS Options forSO2 Control Cost Estimate

PROJECT UNDERSTANDING 

Stanley is preforming a study level cost estimate to retrofit 3 different desulfurization options for the UAF campus utility plant. 

» DSI

Stanley is requesting the following information to support our cost estimating effort.  Option should be sized to assuming the boiler is 
operating at MCR with the SO2 concentration in the flue gas out of the boiler at the permitted level SO2, 0.2 lb/MMBTU. 

The following information is requested.

INFORMATION REQUESTED 

1. SO2 removal efficiency.
2. Budget pricing, FOB UAF, assuming new technologies will be housed inside a new heated enclosure.  The pricing will be for

material only, installation will be estimated by others.  The costs associated with enclosure and civil work will be estimated by
others.

a. Mechanical work inside the new enclosure.  Assume reagent storage silos are include inside the enclosure and sized
for 30 day of storage except for limestone for WFGD which will be sized for 1 week (assuming bed limestone can be
used in the WFGD process.  All required tie-ins are assumed to at enclosure boundary.

b. Prepare a small write-up regarding the scope of the items estimated.
3. Electrical load and voltage  for each major load.
4. Approximation of the size of enclosure, including a length, width, and height.
5. Reagent required type and consumption rates.
6. Utility usage water, air, etc.
7. Increase in fly ash (byproduct) from the technology, if any.
8. Increase in flue gas pressure drop.

SCHEDULE 

Stanley requests the information in three weeks, if possible.  Partial release of information, such as building sizes, removal efficiency, 
etc., will allow use to start our estimating work.

INFORMATION INCLUDED 

The following information is included to support the information requested.  If additional information is required please request.

1. Performance Data for the boiler
2. Typical Exhaust gas composition
3. Baghouse Information
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Exhaust Gas Data at Tie-In 

H2O % 8.5

O2 % 3.7

N2 % 71.7 

CO2 % 16.1 

Inlet SO2 lb/MMBTU .2 

Inlet HCl lb/MMBTU 0 

Inlet PM lb/MMBTU 9.0
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Thanks!

Ô¿²½» Î±©»´´ô ÐÛô ÐÓÐô Ð®·²½·°¿´ Ó»½¸¿²·½¿´ Û²¹·²»»® 
ÍÌßÒÔÛÇÝÑÒÍËÔÌßÒÌÍô îîë ×±©¿ ßª»²«»ô Ó«­½¿¬·²»ô ×±©¿ ëîéêï 
Ìæ ëêíòîêìòêëìè ¤ ­¬¿²´»§½±²­«´¬¿²¬­ò½±³ 

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the
addressee(s) and may contain confidential and/or privileged information and may be legally protected from disclosure. If
you are not the intended recipient of this message or their agent, or if this message has been addressed to you in error,
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please immediately alert the sender by reply email and then delete this message and any attachments. If you are not the
intended recipient, you are hereby notified that any use, dissemination, copying, or storage of this message or its
attachments is strictly prohibited. E mail cannot be guaranteed to be secure or error free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. Neither the sender nor Stanley
Consultants, Inc. accept liability for any errors or omissions in the contents of this message, which arise as a result of e
mail transmission.
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Tri Mer DSI Email
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Jahn, Mario

From: Martin Schroeter <mschroeter@tri-mer.com>

Sent: Tuesday, August 23, 2022 6:57 AM

To: Jahn, Mario

Cc: Asa Halliday; Ted Hornus; Deirdre Labert; Vincent DiGiorgio

Subject: RE: P-23.182 Stanley SO2 Removal Project for UAF Fairbanks, AK

Attachments: P-23.182 Stanley SO2 Removal Project University of Alaska Fairbanks AK R2 8-23-2022 SENT.pdf

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Good morning Mario,

Enclosed please find the revised proposal P 23.182 for Stanley�s SO2 removal project for UAF in Fairbanks, AK. Based on
the recent discussion on converting the CDS model to hydrated lime, I have also updated that section of the proposal.
Besides minor editorial changes, the proposal should now be consistent with your requirement of using hydrated lime as
sorbent for the SO2.

In case of any further questions or recommendations, please let me know.

Best regards
Martin

From: Jahn, Mario <JahnMario@stanleygroup.com>
Sent:Monday, August 22, 2022 5:56 PM
To:Martin Schroeter <mschroeter@tri mer.com>
Cc: Asa Halliday <ahalliday@tri mer.com>; Ted Hornus <thornus@tri mer.com>; Deirdre Labert <dlabert@tri mer.com>;
Vincent DiGiorgio <vdigiorgio@tri mer.com>
Subject: RE: P 23.182 Stanley SO2 Removal Project for UAF Fairbanks, AK

Martin,

I wanted to double check with you on the last proposal you provided. The text in the proposal states sodium bicarbonate
for the DSI system (see page 16 of 24 in the PDF). But the consumption table at the end of the document states hydrated
lime consumption (page 21 of 24 in the PDF). Can you confirm the use of hydrated lime for the DSI system? It would be
nice if the document can be updated to avoid any confusion in the future.

Thanks,
Mario

From:Martin Schroeter <mschroeter@tri mer.com>
Sent: Tuesday, July 26, 2022 8:29 AM
To: Fritz, Mark <FritzMark@stanleygroup.com>
Cc: Asa Halliday <ahalliday@tri mer.com>; Ted Hornus <thornus@tri mer.com>; Deirdre Labert <dlabert@tri mer.com>;
Vincent DiGiorgio <vdigiorgio@tri mer.com>
Subject: P 23.182 Stanley SO2 Removal Project for UAF Fairbanks, AK

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Good morning Mark,
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Enclosed please find the revised proposal P 23.182 Stanley SO2 removal for UAF Fairbanks, AK. We have updated the
SorbSaver Pro (DSI) technology sections for hydrated lime injection (Sorbacal SPS or similar quality) and 90% SO2
removal.

We will be pleased to clarify any questions, once you have reviewed the proposal.

In case you have additional questions, please let me know.

Best regards

Martin Schroeter
Sales Ceramics Technology Group (CTG)

Tri Mer Corporation
1400 E Monroe Street
Owosso, MI 48867
Mobile Phone: (989) 627 1040
Office Phone: (989) 723 7838
Email: mschroeter@tri mer.com

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the
addressee(s) and may contain confidential and/or privileged information and may be legally protected from disclosure. If
you are not the intended recipient of this message or their agent, or if this message has been addressed to you in error,
please immediately alert the sender by reply email and then delete this message and any attachments. If you are not the
intended recipient, you are hereby notified that any use, dissemination, copying, or storage of this message or its
attachments is strictly prohibited. E mail cannot be guaranteed to be secure or error free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. Neither the sender nor Stanley
Consultants, Inc. accept liability for any errors or omissions in the contents of this message, which arise as a result of e
mail transmission.
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EXECUTIVE SUMMARY 

Tri-Mer Corporation (TMC) is delighted to have the opportunity to work with Stanley Consultants (Stanley) to 

present a range of technical solutions for reducing SO2 at the University of Alaska (UAF) CHPP plant in 

Fairbanks, Alaska. Our aim throughout this proposal is to introduce TMC and its technologies to both Stanley 

and UAF, highlighting our capabilities and experience to ensure we can be considered as a key partner for this 

project. All related scope and pricing are budgetary at this stage, and we welcome the opportunity to work 

closer with both Stanley and UAF to better detail these options with the aim of presenting the best available 

control technology for this project.  

Following the initial RFI and subsequent clarifications with Stanley, we have spent considerable time to evaluate 

the best options, with the recommendations taking into consideration a range of factors including performance 

requirements, CapEx, OpEx, commodity availability, and risk. Following this review, we present four core 

solutions for consideration: 

1. Circulating Dry Scrubber (CDS) – Adding a scrubber vessel inside the existing building, or in default of

available space at the side of the existing building, to the existing baghouse with a forced recirculation of

filtrate to the injection point of the sorbent. Turndown rate is maximized by distributing the flow from the

boiler into 2 scrubbers.

2. SorbSaver Pro Injection (DSI) – Adding TMC’s proprietary DSI injection technology at the inlet of the air

preheater that ensures a minimum residence time and mixing. The DSI technology will be capable of

handling a wide range of turndown rate.

3. Recirculating Dry Scrubber (RDS) – Adding an integrated scrubber and baghouse system in the designated

footprint area, which ties in at the outlet of the boiler and replaces the existing baghouse. Turndown ratio

is controlled by clean flue gas recirculation.

4. Caustic Soda Wet Scrubber (CSWS) – Adding a caustic soda wet scrubber in the designated footprint area,

which ties in at the outlet of the existing baghouse. Turndown ratio is maximized by distributing the flow

from the boiler into three (3) separate scrubber lines but operating only two (2) lines at reduced flow..

At TMC, we believe that selecting the right technology is only one element of the process, and as such, we 

have the capability to provide a wider range of lifecycle support options.  

1. For many clients and projects, we work in partnership early in the process to help identify and solve the

immediate need and solution. TMC have a range of pilot, mobile testing and predictive chemistry CFD

modeling solutions that can help Stanley evaluate the best technical solution

2. In partnership, we believe that TMC is best served to support Stanley with upfront engineering support to

be able to better detail the right solution. With over 60 years’ experience and with over 6,500 global

installations, TMC is unique in our focus on delivering the right solution. We can do this due to the wide

range of technologies we offer, ensuring a more holistic review is achieved, rather than a preference for

one technical solution.

3. For all of our projects, we provide our solutions from simple equipment design & supply, all the way

through to full turnkey delivery. With in-house fabrication based in Michigan, combined with experience

delivering turnkey projects throughout North America, we can work with Stanley to define the right

package that suits all parties
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4. While our aim is to offer the right solution, our initial focus is on demonstrating the lowest achievable

capital cost solution (LACC), in order to best evaluate what the lowest cost of compliance can be. From

this point, we present a wide range of value-adding options, each demonstrating tangible benefits in areas

such as lower OpEx, risk mitigation, and reduced maintenance that can be considered in their own merit.

5. The key to our lifecycle service is our continued dedication to support our clients in the long-term. TMC

have a wide range of solutions that we can offer. From simple call-out support and spare parts, through

to tailored operation & maintenance packages that are individually designed to best serve our clients.

We are confident that TMC has the right technology, can offer the right solution, and importantly is the right 

partner for both Stanley and UAF, and as such, we look forward to the opportunity to discuss this project with 

you in the near further. 
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ABOUT TRI-MER

ABOUT US

For over 60 years, Tri-Mer has developed a strong specialism in the area of air pollution control. The business 

has over 6,000 global installations for a wide range of technologies and solutions for clients that address all 

major pollutants. TMC has developed a large number of technologies in-house, and works with proven 

partners to allow for expanded scope where required. 

Based in Owosso, Michigan, TMC is primarily a full-solution-integrator for air pollution control. The company 

headquarters includes over 200,000 sq. ft. of state-of-the-art steel fabrication and manufacturing facilities.

While our wide range of technologies and solutions provide the strong foundation for the business, it is our 

dedication to exceed your needs through full and flexible lifecycle services, that help to set us apart. 

EXPERIENCE

TMC, in combination with our partners, 

have successfully delivered over 60 

sorbent injection systems across North 

America, together with over 200 systems 

worldwide. By working together, TMC and 

our partners are able to provide leading 

edge SO2 mitigation technologies with full 

emission control process understanding. 

This, together with our capability to 

deliver full turnkey and aftermarket 

support, are some of the many ways we 

aim to better support our clients
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AFTERMARKET SUPPORT

The following options present a range of solutions that TMC can provide the customer to support the 

operation and maintenance of your system. Our aim at this point is to show the range of services that can be 

provided, and then discuss building a tailored solution that can provide the customer exactly what the 

customer wants, both for this facility, but also when considering fleet-wide support. 

The table below highlights the range of options available to the customer, together with the different tiers of 

service TMC can deliver depending on your individual requirements. Based on your preferences, TMC will build 

a tailored aftermarket support package to best suit your needs, 

TIER 1 LEVEL TIER 2 LEVEL TIER 3 LEVEL 

System 

Inspections, 

Reporting, and 

Instrumentation 

Calibration 

Annual System Inspections 

& report, combined with 

spare part inventory 

reviews. Pressure and 

temperature transmitter 

calibration performed by 

TMC. 

Quarterly System 

Inspections & report, 

combined with spare part 

inventory reviews. Pressure 

and temperature 

transmitter calibration 

performed by TMC. 

Monthly System Inspections 

& report, combined with 

spare part inventory 

reviews. Weigh scales, 

pressure and temperature 

transmitter calibration 

performed by TMC.

Remote 

Monitoring 

Diagnostics & 

Reporting 

Remote Monitoring 

subscription with quarterly 

performance reporting 

Remote Monitoring 

subscription with monthly 

performance reporting, plus 

proactive optimization 

analysis  

Remote Monitoring 

subscription with weekly 

performance reporting, plus 

proactive optimization 

analysis 

Critical Spare Parts 

Management

One-off spare part requests 

after Year 1, Customer 

stores all spare parts at your 

facility 

Management of spare parts 

at customer’s facility, with 

auto ordering of parts to 

maintain full set at all times 

Management of spare parts 

at TMC facility, with auto 

ordering of parts to 

maintain full set at all times 

Routine 

Maintenance & 

Consumable 

Management

All pre-defined routine 

maintenance, with 

consumables purchased by 

customer

All pre-defined routine 

maintenance, with 

consumables purchased by 

TMC  

All routine and unscheduled 

maintenance, with TMC 

purchasing specified 

consumables  

Programming & 

Automation 

Provide suggestions to 

customer for programming 

and automation upgrades 

Base support contract, 

including support during 

business hours

Upgraded support contract, 

including support 24/7 

System Operation Operator Oversight (in 

conjunction with preferred 

inspection schedule)

Full-time operation, 1 shift Full-Time operation, with 

2
nd

/3
rd

shift call-out support
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DESIGN & PERFORMANCE CRITERIA 

PROCESS CRITERIA 

UAF combined heat and power plant CHPP consists of one high efficiency CFB boiler. The boiler is of a 

circulating bed type manufactured by B&W and has heat input of 295.6 MBtu/hr at a production capacity of 

240 Mlb/hr of steam @ MCR. The boiler is fired with coal of Alaskan convenience with a higher heating value 

of 7,560 Btu/lb. Since the coal with 0.20 wt.% contains a considerable amount of sulfur the CHPP is required to 

reduce SO2 emission, Presently, the boiler is equipped with furnace sorbent injection (FSI) of limestone and a 

baghouse for PM control. The CHPP typically operates between 33 – 100% MCR. The emission control system 

has to be design handle the full range of turndown.  

EXHAUST GAS DATA AT THE FLUE TIE-IN DOWNSTREAM OF THE ECONOMIZER

The design is based on following data informed in the Request for Budgetary Quote received on 3/25/2021 as 

well as in an email dated of 4/1/2021 sent by Mr. Griffin Karr. You are kindly requested to review and confirm 

below shown design basis. In case you see any wrong information, please let us immediately know. 

Condition 100% MCR 70% MCR 40% MCR 33% MCR

Fuel Input MMBtu/hr 295.6 206 118.8 118.0

Elevation 446 446 446 446 

Flow Rate 89,832 61,165 50,217 65,748 

Temperature 289 265 288 354 

Pressure -2.0 -2.0 -2.0 -2.0

Flue Gas Composition

H2O 8.5 8.5 8.5 8.5 

N2 

O2 3.7 3.7 3.7 3.7 

Ar 0.0 0.0 0.0 0.0 

CO2 16.1 16.1 16.1 16.1

Inlet Conditions 

NOx 0.0 0.0 0.0 0.0 

SO2 0.2 0.2 0.2 0.2 

HCl 0.0 0.0 0.0 0.0 

PM 9.0 9.0 9.0 9.0 
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PERFORMANCE CRITERIA

The presented technical solutions are expected to meet following performance

SYSTEM CDS DSI RDS CSWS MEASUREMENT METHOD

at stack based on a 30-day 

rolling average

SO2, % 90 % 90 % 89% > 99% US EPA Method 6C

PM, lb/MMBtu 0.012 0.012 0.012 0.012 US EPA Method 5

Pressure drop, in WC 5 0 10 7 @ 100% MCR
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PROJECT APPROACH 

Following the initial RFI and subsequent clarifications with Stanley, we understand that Stanley and UAF are 

investigating different technologies for control of SO2 and PM emission with focus on main factors that drive 

a site-specific solution, consisting of, but not limited to, performance requirements and availability of the 

boilers, total cost of ownership (TOC) a.o.. Following this review, we present three core solutions for 

consideration: 

CIRCULATING DRY SCRUBBER (CDS)

The circulating dry scrubber solution will be installed as add-on equipment upstream of the existing PJFF. For 

optimum chemical reaction, hydrated lime-based sorbent (Sorbacal SPS or similar quality) is injected upstream 

of the economizer. Due to its high degree of integration with and short distance to existing equipment, the 

circulating dry scrubber represents the low capital cost (LCC) equipment solution for dry SO2 emission control 

technologies.  

Operational flexibility is achieved by splitting the flue gas coming from the economizer into 2 separate lines, 

each equipped with a dry scrubber. The exhaust of the dry scrubbers is recombined and returned to the inlet 

of the existing PJFF. The additional pressure drop of the added ductwork and dry scrubber equipment is 

expected to fall into the extra capacity of the existing ID-fans. 

The solid waste stream extracted from the hopper section of the existing PJFF will be pneumatically returned 

to the injection point in the bottom of the dry scrubber. A purge stream corresponding to the incoming flow 

of fly ash and fresh sorbent will be extracted from the hopper section and returned to the existing ash handling 

system of the CHPP.  

It is suggested to investigate placing the scrubber vessels inside the existing baghouse building. 
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SORBSAVER PRO INJECTION (DSI) 

The SorbSaver Pro injection solution consists of an air blower assisted injector, which is mounted on the outside 

of the duct. Since none of its parts is inserted into the gas flow, it is protected from deteriorating impact of flue 

gas constituents and allows for easy maintenance. Like in a bi-fluid nozzle the assisting blower air is atomizing 

the sorbent, while leaving the nozzle. The additional momentum contributes to distribute the sorbent over the 

complete cross section of the duct in a massive plum. This instant dispersion of the sorbent forms the basis of 

an improved inflight reaction. In comparison to conventional lance injection technology, improvement of 

inflight SO2 removal efficiency of 60-80% have been monitored and combined with baghouse a still 

considerable 20-30%.

The SorbSaver Pro allows for a wide turndown rate in excess of 1:10.

Since SorbSaver Pro does not add any further equipment in the way of the flue gas flow, no additional pressure 

drop is expected. SorbSaver Pro is capable of being combined with any separation technology, like cyclone, 

ESP, baghouse or hot gas filter, whether pre-existing or tailor designed.
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RECIRCULATING DRY SCRUBBER (RDS)

The recirculating dry scrubber solution is the most self-integrated technology and will replace all existing 

equipment from inlet of existing PJFFs to ID-fans and stack. While the recirculating dry scrubber is the most 

capital-intensive solution, it allows the use of lime-based sorbent at low fresh sorbent consumption. Although 

both the circulating as well as the recirculating scrubber technologies are based on the same principle of again 

and again exposing the sorbent material to the exhaust gas, the self-integration of the recirculating dry 

scrubber technology allows for a higher dust load. Increased recirculation rate of the sorbent material 

minimizes the consumption and subsequently allows for usage of less reactive sorbent material.

Operational flexibility is achieved by clean flue gas recycle to the inlet of the dry scrubber. New ID-fans will 

provide the energy to overcome the pressure drop of the recirculating dry scrubber and exhaust the treated 

flue gas to a new stack for each boiler.

Below drawing demonstrates the arrangement of a recirculation dry scrubber system.
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CAUSTIC SODA WET SCRUBBER (CSWS)

The caustic soda wet scrubber solution will be installed as add-on equipment downstream of the existing PJFF. 

Due to its high degree of integration into existing plant equipment, while utilizing the required existing PJFFs 

and ID-fans, as well as high performance efficiency for SO2 control at the specified temperature level. caustic 

soda wet scrubber represents a low capital cost (LCC) equipment solution. 

Flue gas from the boiler will be routed from tie-in point downstream of the PJFF. Operational flexibility is 

achieved by splitting the flue gas coming from the existing ID-fans to the designated footprint area, bridging 

the existing road between the baghouse building and the designated footprint area. The flue gas from each 

individual boiler will be split into three (3) separate lines consisting of a quench equipped to condition the flue 

gas temperature to optimal operation temperature for the downstream packed bed caustic soda scrubber unit. 

Additional booster ID-fans for each line provide the energy to overcome the pressure drop of the wet scrubber 

system and exhaust the treated flue gas to stack.

Below flow schematic demonstrates the arrangement of equipment for one individual line of the wet scrubber 

solution package.
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SCOPE OF WORK 

CIRCULATING DRY SCRUBBER (CDS) 

In order to reduce the SO2 to the required emission at stack we designed a circulating dry scrubber (CDS) 

system, which utilizes the existing baghouse (PJFF), flue gas fan and stack. The treatment takes mainly place in 

the reactor upstream of the existing baghouse. 

The flue gases coming from the boiler will enter the reactor centrally from the bottom part of two (2) reactors 

treating half flow and it will move in turbulent flow with the fresh hydrated lime (Sorbacal SPS or similar 

quality) and back-flowing lime products to the top section of the reactor. The flue gases will exit from the 

top of the absorber as a dust/gas mixture and then will enter the existing bag filter. 

Reagent injection rate will be controlled by a feedback signal for pollutants contents coming from CEMS (by 

Others). 

The dust collected in the hopper part of the baghouse will be pneumatically transported to a buffer silo. A 

large portion of the material collected in the buffer silo will feed the solids recycling system by means of a 

control valve and a pneumatic transport system. 

The by-product will be discharged from the buffer silo by pneumatic transportation to the existing dust 

handling system. 

The split of the total flue gas flow into two separate reactors allows for operation of the reaction system over 

the large span of turn-down ratio required. The exhaust of both reactors will be recombined upstream of 

the baghouse inlet. 

BASIC SCOPE 

SORBENT SUPPLY 

Hydrated lime supply consists of one (1) 3,700 cft silo with one (1) volumetric feeder. The hydrated lime will 

be pneumatically transported to the injection location upstream of the reactors. 

REACTORS 

The reactors will consist of two (2) parallel reactor vessels incl. support structure. Each reactor can be isolated 

by one (1) inlet and one (1) outlet damper. The existing duct will be equipped between tie-in point and 

return breach with one (1) pneumatic double blade damper with sealing air for bypass service.  

DUST COLLECTION AND RECIRCULATION SYSTEM 

The dust collection system will consist of one (1) screw transport system from extraction point of the hoppers 

of the baghouse to one (1) 1,100 cft buffer silo. From the buffer silo, the majority of the dust is recirculated 

by screws to the injection point of the back-flowing lime products into the reactors. A purge flow of dust is 

extracted to one (1) dense phase pneumatically transport line to connect the buffer silo with the existing dust 

handling system.  

INTERCONNECTING DUCTWORK 
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Ductwork from economizer outlet to inlet of the CDS reactors and outlet of the CDS reactors to inlet of the 

existing baghouse, consisting of in total 250 ft of 58” diameter round duct fabricated of A36, including standard 

duct supports and seven (7) expansion joints.
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SORBSAVER PRO INJECTION (DSI) 

In order to reduce the SO2 to the required emission at stack we designed a proprietary SorbSaver Pro injection 

system, which will inject the hydrated lime (Sorbacal SPS or similar quality) preferentially upstream of the 

economizer, utilizing the existing baghouse (PJFF), flue gas fan and stack. The treatment takes mainly place in 

the duct and in the filter cake of the baghouse. 

Reagent injection rate will be controlled by a feedback signal for pollutants contents coming from CEMS (by 

Others). 

The dust collected in the hopper part of the baghouse will be treated together with fly ash in the existing 

ash collection system. 

The SorbSaver Pro injection has the capability to handle the full range of expected turndown rate. 

BASIC SCOPE 

SORBENT SUPPLY 

Hydrated lime (Sorbacal SPS or similar quality)  supply consists of two (2) 3,000 cft silo, including bin activator 

and fill rotary valve, with one (1) gravimetric feeder upstream of one (1) 250 ft long rubber hose, propelled 

by one (1) fan, each. The sorbent of each line will be equally split to two (2) SorbSaver Pro injectors per air 

pre-heater (APH) inlet duct. 

SORBSAVER PRO INJECTOR 

The SorbSaver Pro injectors will be mounter on the outside of the inlet duct of the APH. The injector will be 

equipped with a blower fan supplying the atomizing air for fast distribution of the sorbent in the flue gas.  
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RECIRCULATING DRY SCRUBBER (RDS)

To reduce the pollutants’ content to the presented levels, we are offering a properly designed dry flue gas 

treatment system, with injection of hydrated lime as reagent. The treatment will be performed upstream the 

bag filter through a Reaction Tower (scrubber/absorber) and it will also take place in the bag filter thanks to 

its volume, and thanks to the cake effect. 

The flue gases coming from the boiler will enter the reactor centrally from the bottom part of the reactor 

and it will move in turbulent flow with the fresh hydrated lime and back-flowing lime products to the top 

section of the reactor. Inside the reactor, after lime injection and dust recirculation, water will be injected to 

control temperature and improve abatement performance. The flue gases will exit from the top of the 

absorber as a dust/gas mixture and then will enter the bag filter. 

Reagent injection rate will be controlled by a feedback signal for pollutants contents coming from CEMS (by 

Others). 

A large portion of the material collected in the hoppers (which act as storage bins) will feed the solids 

recycling system by means of a control valve and a fluidized slides system. 

The by-product will be discharged out through the filter hoppers by means of control valves into the new 

pneumatic dust transport system. 

A flue gas recirculation will assure the correct minimum gas flow to the reactor in case the flow from the 

process is below approx. 75% of the nominal. A modulating damper will regulate the flow recirculation 

depending on the process variations. 

BASIC SCOPE 

SORBENT SUPPLY 

Hydrated lime supply consists of one (1) 3,200 cft silo with one (1) loss in weight feeder. The hydrated lime 

will be pneumatically transported with two (2) parallel working blowers to the injection location in the 

bottom of the reaction vessel. 

REACTOR 

The reactor system is consisting of one (1) reactor vessel incl. support structure. Water will be injected for 

flue gas conditioning and agglomeration. The water injection system consists of two (2) spillback high 

pressure pumps, one (1) in service and one (1) in stand-by, feeding to spray lances downstream of the solids. 

BAGHOUSE FILTER 

The baghouse filter is consisting of two (2) parallel compartments, each of them capable to be fully isolated. 

The baghouse is equipped with a back pulse jet system allowing online filter cleaning, incl. pressurized air 

receiver tanks, solenoid valves and plow pipes (Compressed air supply Class 1/2/1, ISO 8573-1:2010, by 

customer). The baghouse contains 840 PPS Raiton bags or similar fabric quality. The dust will be collected in 

the hopper section, which is also the buffer for the recirculation material.  

DUST COLLECTION AND RECIRCULATION SYSTEM 
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The dust recirculation system is designed to allow for a max flow of 90 US short tons/hr, based on the 

performance requirements. The dust recirculation system consists of one (1) hopper air slide transporting 

the dust directly from the hopper section of the baghouse to the re-injection point of the reacted hydrated 

lime. One (1) rotary valve at hopper outlet will dose the recirculation feed rate. One (1) cut-off valve at the 

end of the air slide controls the amount of extracted dust, which will be pneumatically transported to the 

dust handling system. 

The extracted dust will be pneumatically transported to two (2) dust storage silos of a capacity of 5,300 cft, 

each. 

ID FAN 

One (1) 200 hp ID fan incl. motor and VFD

INTERCONNECTING DUCTWORK 

Ductwork upstream of RDS inlet, consisting of 200 ft of 58” diameter round duct fabricated of A36, including 

standard duct supports and seven (7) expansion joints. 

All interconnecting ductwork from outlet of the baghouse to stack, including the stack. Ductwork upstream of 

quench inlet is by others. 
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CAUSTIC SODA WET SCRUBBER (CSWS)

The caustic soda wet scrubber solution will be installed as add-on 

equipment downstream of the existing PJFF. Due to its high degree 

of integration into existing plant equipment, while utilizing the 

required existing PJFFs and ID fans, as well as high performance 

efficiency for SO2 control at the specified temperature level. caustic 

soda wet scrubber represents a low capital cost equipment 

solution. Turndown will be realized by operating two (2) of the 

three (3) quench/packed bed scrubber lines. 

BASIC SCOPE PER BOILER

QUENCH COLUMNS 

Three (3) quench columns in vertical configuration (countercurrent) 

operating in parallel to facilitate evaporative cooling of gas stream 

prior to scrubber inlet. Quench columns to be constructed of 316 

stainless steel. Liquid delivery to be supplied via downstream 

scrubber recirculation pumps. Fresh water supply should be supplied to spray header as an alternate to the re

VERTICAL FLOW (V/F) PACKED BED SCRUBBER 

Three (3) wet packed bed scrubbers in vertical configuration (countercurrent) operating in parallel. Scrubbers 

shall be constructed of white polypropylene. Random dump packing to be Tri-Packs® type in polypropylene 

material of construction.  

Mist eliminator to be mesh pad type in polypropylene material of construction. Integral recirculation system 

to consist of 100% redundant horizontal pumps, schedule 80 CPVC plumbing and internal sump. 

EXHAUST BLOWER 

(3) pressure blowers designed for operating in parallel. Exhaust blower housing and impeller to be constructed

of FRP, base and pedestal to be constructed of carbon steel.

EXHAUST STACK 

Exhaust stack to be breach-fitted type in UV-inhibited white polypropylene construction, 16-0" overall height. 

Not a freestanding assembly, guy-wire anchor points, support to be determined in design phase 

CHEMICAL FEED PUMP ASSEMBLY 

Three (3) polypropylene enclosures with clear polycarbonate doors to house 100% redundant chemical feed 

pump assemblies. Pumps to be electric metering or air-actuated type for supply of NaOH to scrubber system. 

INTERCONNECTING DUCTWORK 

Ductwork upstream of quench inlet consisting of 250 ft of 54” diameter round duct fabricated of A36, including 

standard duct supports and seven (7) expansion joints. 

Interconnecting ductwork between outlets of three (3) scrubbers and three (3) exhaust blower inlets is included, 
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contingent on exhaust blower being located on grade immediately proximal to scrubber and quench columns. 

Ductwork to be constructed of white polypropylene. 

Ductwork between three (3) exhaust blower outlets and (1) exhaust stack inlet to be constructed of white 

polypropylene, contingent on the stack being within 250 feet of the exhaust blowers. 

PRE-ASSEMBLY AT TRI-MER CORPORATION 

To include assembly and alignment of exhaust duct from scrubber outlet to exhaust fan inlet and setting of 

exhaust stack on exhaust fan. Match marking duct, exhaust stack or breech fitted exhaust stack, and pre drilling 

flanges as required. 
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SYSTEM CONSUMPTION ESTIMATES 

The proposed systems are expected to have following consumption figures: 

CDS DSI RDS CSWS

Power 120 kW
1

48 kW 244 kW 310 kW 

Water - - 16 gpm 44 gpm

Compressed air
2

62 scfm - 292 scfm - 

Hydrated lime 280 lb/hr
3

563 lb/hr
3

144 lb/hr -

Ash 2,895 lb/hr 3,195 lb/hr 2,875 lb/hr - 

50% NaOH - - - 117 gph

1
Estimated power consumption is based on booster fans to overcome the additional pressure drop 

2
Compressed air us of pre-existing PJFF is not included 

3 
Consumption figures are based on Sorbacal SPS or similar quality
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CLARIFICATIONS & EXCLUSIONS 

The basis for all pricing, design, engineering and performance requirements contained in this proposal are 

based solely on the information received from Stanley. As with any proposal of this complexity there are 

exclusions that require clarification and for this project those are listed below.   

CDS DSI RDS CSWS

Any permits X X X X

Anchor bolts X X X X

Utilities – Power, water, sorbent, and drain X X X X

Gas analyzers or CEMS X X X X

Lightning X X X X

Spare parts X X X X

Control room X X X X

Unit DCS, MCC and control panels X X X 

Compressor station and building X X X X

Compressed air piping X - X -

Electrical field material, junction boxes, cables, wiring X X X X

Dismantling of existing manifold or equipment X X X X

Thermal insulation supply and field insulation works X X X X

Civil engineering X X X X

Foundations, civil and building works X X X X

Interconnecting piping caused by fresh sorbent silo placing outside of 

designated installation area 

X X X X

Interconnecting piping to customer’s solid waste handling system X X X X

Mechanical & Electrical installation X X X X

Start-up and field services X

Duties, taxes, tariffs or insurance X X X X

Supports or catwalk assemblies X X

Supply and/or bulk storage of chemicals - - - X

CE documentation of certification - - - X

Heat tracing and thermal insulation of scrubber liquid recirculation 

system

- - - X

Freight to jobsite X X X X

Seismic calculations, wind loading, foundational loading, and center of 

gravity calls 

X X X X

All materials and services not specifically listed in this proposal are to 

be supplied by Stanley.  

X X X X 

Function tests will be performed with commissioning after equipment 

is installed to ascertain that the system is fully functional according to 

specifications. Emission tests shall be ordered and paid for by the 

client to an independent company a maximum of 30 days after 

installation to confirm the performance of the system. 

X X X X

Operator shall maintain strict adherence to the Operation and 

Maintenance manual and any sub-component maintenance manuals 

and schedules  

X X X X

Drawings are provided in standard 2-D format. 3-D modeling is 

available upon requests. Additional time and fees may apply. Pricing 

includes a maximum of two (2) revision rounds per submittal. 

X X X X 
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Additional revisions may be completed at an additional cost of $125 

per hour.

Integration to additional site equipment is not included X X X X

Any interconnecting ductwork, expansion joints, dampers, and 

supports not specified above 

X X X X

Access platforms or catwalks X X

Motor Control Center (MCC) and all required VFDs shall be provided 

by Stanley  

X

Integration of Tri-Mer supplied controls with site controls X X X X

All piping, installation, supports, anchors and hardware X X X X

Any required eyewash stations - - - X

Utilities, power, Switchgear or power distribution panels X X X

Short Circuit and Arc-Flash Analysis X X X X

All CEMS equipment, installation, utilities and calibration gases X X X X

Professional engineer seals or stamps are excluded X X X X

Installation and field wiring to the main panel, J-boxes, motors, and 

instruments

X X X X

Installation supervision and startup services X

Site safety supervision X X X X

Air permit is required to confirm engineering design and pricing X X X X

All construction permits and associated fees X X X X

All air permits and associated fees, and any third-party source testing X X X X

All applicable duties, taxes, tariffs, or insurance X X X X

Bromine treated lumber for overseas crating X X X X

To avoid unnecessary contingency due to the uncertainty of future 

trucking costs, freight will be billed at cost plus 10% 

administrative/handling fee.  

X X X X
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COMMERCIAL 

PRICING 

The following pricing is based on our current understanding of this project. All pricing is budgetary unless 

otherwise stated, and pricing is valid for 14 days from issuance of the proposal. All pricing is exclusive of 

shipping (cost plus 10% administrative fee), and taxes. 

CIRCULATING DRY SCRUBBER (CDS) 

Base Engineering & Equipment _______________________________________________________________ $3.028.950

SORBSAVER PRO INJECTION (DSI)

Base Engineering & Equipment _________________________________________________________________ $782,780

RE-CIRCULATING DRY SCRUBBER (RDS)

Base Engineering & Equipment _______________________________________________________________ $8,146,590

CAUSTIC SODA WET SCRUBBER (CSWS)

Base Engineering & Equipment _______________________________________________________________ $1,689,320

TERMS & CONDITIONS

TMC will be happy to further discuss commercial items such as payment terms, schedule implications, together 

with overall terms & conditions as the project moves to a firm status. 
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Jahn, Mario

From: Fritz, Mark

Sent: Friday, March 18, 2022 6:19 PM

To: mschroeter@tri-mer.com

Cc: Solan, John

Subject: University of Alaska Fairbanks BACT Analysis - Budgetary Cost Estimate

Attachments: Boiler  Data.pdf; UAF AQCS Options And.docx; UAF Exhaust Gas Data.docx; Baghouse Info.pdf; CHPP 

Layout.pdf

Martin,

Stanley Consultants is doing a BACT analysis for the UAF. As part of this analysis, we need to have cost estimates for
applicable technologies to reduce the SO2 emissions. Attached is some applicable data.

Information attached:
Boiler data sheet (includes coal analysis)
Plant layout (CHPP Layout)
UAF Exhaust Gas Data (for exhaust gas entering the baghouse)
Baghouse data (for existing baghouse)

Unit is a 240,000 lb/hr B&W circulating fluidized bed boiler which was installed in 2017.

After reviewing the attached information, could you please call me to discuss. We look forward to hearing from you.

Mark

Ó¿®µ Ú®·¬¦ô Ð®·²½·°¿´ Ó»½¸¿²·½¿´ Û²¹·²»»® 
ÍÌßÒÔÛÇÝÑÒÍËÔÌßÒÌÍô îîë ×±©¿ ßª»²«»ô Ó«­½¿¬·²»ô ×±©¿ ëîêëé 
Ìæ ëêíòîêìòêìéí ¤ Óæ ëêíóêðéóïìíð ¤ ­¬¿²´»§½±²­«´¬¿²¬­ò½±³ 
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CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the
addressee(s) and may contain confidential and/or privileged information and may be legally protected from disclosure. If
you are not the intended recipient of this message or their agent, or if this message has been addressed to you in error,
please immediately alert the sender by reply email and then delete this message and any attachments. If you are not the
intended recipient, you are hereby notified that any use, dissemination, copying, or storage of this message or its
attachments is strictly prohibited. E mail cannot be guaranteed to be secure or error free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. Neither the sender nor Stanley
Consultants, Inc. accept liability for any errors or omissions in the contents of this message, which arise as a result of e
mail transmission.
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Exhaust Gas Data at Tie-In 

H2O % 8.5

O2 % 3.7

N2 % 71.7 

CO2 % 16.1 

Inlet SO2 lb/MMBTU .2 

Inlet HCl lb/MMBTU 0 

Inlet PM lb/MMBTU 9.0
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îíèéëòîðòïð

¼ªïîê

ÐÎÑÐÑÍÛÜ ÐÎÑÜËÝÌÍ ÚÑÎÓ

ÍÛÝÌ×ÑÒ ðð ìí íí ó Þ¿¹¸±«­» ó Ð¿¹» ï

Î»ªò ð

DESCRIPTION Units SPEC DATA VENDOR DATA

GUARANTEED PREDICTED PERFORMANCE DATA

Ð¿®¬·½«´¿¬» »³·­­·±²­ô ­¬¿½µ ±«¬´»¬æ

Ð¿®¬·½«´¿¬» Ó¿¬¬»® øº·´¬»®¿¾´»÷ô ¿´´ ¾¿¹¸±«­» ³±¼«´»­

±² ´·²»
´¾ñÓÓÞ¬« ·²°«¬

Ð¿®¬·½«´¿¬» Ó¿¬¬»® øº·´¬»®¿¾´»÷ô ±²» ¾¿¹¸±«­»

³±¼«´» ±ºº ´·²»
´¾ñÓÓÞ¬« ·²°«¬ ðòðíð

Ð¿®¬·½«´¿¬» »³·­­·±²­ô ­¬¿½µ ±«¬´»¬æ

Ð¿®¬·½«´¿¬» Ó¿¬¬»® øº·´¬»®¿¾´»÷ô ¿´´ ¾¿¹¸±«­» ³±¼«´»­

±² ´·²»
¹®ñ­½º

Ð¿®¬·½«´¿¬» Ó¿¬¬»® øº·´¬»®¿¾´»÷ô ±²» ¾¿¹¸±«­»

³±¼«´» ±ºº ´·²»
¹®ñ­½º ðòðë

ÐÓïð »³·­­·±²­ô ­¬¿½µ ±«¬´»¬æ

ÐÓïð øº·´¬»®¿¾´» ¿²¼ ½±²¼»²­¿¾´»÷ô ¿´´ ¾¿¹¸±«­»

³±¼«´»­ ±² ´·²»
´¾ñÓÓÞ¬« ·²°«¬

ÐÓïð øº·´¬»®¿¾´» ¿²¼ ½±²¼»²­¿¾´»÷ô ±²» ¾¿¹¸±«­»

³±¼«´» ±ºº ´·²»
´¾ñÓÓÞ¬« ·²°«¬ ðòðïî

ÐÓîòë »³·­­·±²­ô ­¬¿½µ ±«¬´»¬æ

ÐÓîòë øº·´¬»®¿¾´» ¿²¼ ½±²¼»²­¿¾´»÷ô ¿´´ ¾¿¹¸±«­»

³±¼«´»­ ±² ´·²»
´¾ñÓÓÞ¬« ·²°«¬

ÐÓîòë øº·´¬»®¿¾´» ¿²¼ ½±²¼»²­¿¾´»÷ô ±²» ¾¿¹¸±«­»

³±¼«´» ±ºº ´·²»
´¾ñÓÓÞ¬« ·²°«¬ ðòðïî

Ñ°¿½·¬§ ±º º´«» ¹¿­ ´»¿ª·²¹ ­¬¿½µô °»®½»²¬ô êó³·²«¬»

¿ª»®¿¹»

Þ¿¹ Ô»¿µ Ü»¬»½¬·±² Í§­¬»³ ³¹ñ¿½³ ïð ±® ´»­­

Í§­¬»³ º®·½¬·±² ´±­­»­æ

Þ¿¹¸±«­» ·²½´«¼·²¹ ³¿²·º±´¼­ô ¿´´ ³±¼«´»­ ±² ´·²» ×²ò ØîÑ äë ø»­¬÷

Þ¿¹¸±«­» ·²½´«¼·²¹ ³¿²·º±´¼­ô ±²» ³±¼«´» ±ºº ´·²» ×²ò ØîÑ ê ø»­¬÷

Ü«½¬©±®µô ·²´»¬
øï÷ ×²ò ØîÑ ðòí ø»­¬÷

Ü«½¬©±®µô ±«¬´»¬
øï÷ ×²ò ØîÑ ðòí ø»­¬÷

Þ¿¹¸±«­» ¾§°¿­­ ¼«½¬ ×²ò ØîÑ í ø»­¬÷

Ð±©»® ®»¯«·®»³»²¬­æ

Ø±°°»® ¸»¿¬»®­ µÉ ë ø»­¬÷

Ø±°°»® ª·¾®¿¬±®­ µÉ Ò±¬ ×²½´«¼»¼ñÎ»½±³³»²¼»¼

Ñ¬¸»® µÉ Ò±²»

Ñ¬¸»® µÉ Ò±²»

Ý±³°®»­­»¼ ¿·® ®»¯«·®»³»²¬­æ

Þ¿¹ °«´­» ½´»¿²·²¹ ¿·®æ

Ý±²­«³°¬·±² ­½º³ ëð ø»­¬÷

Ò±®³¿´ °®»­­«®» °­·¹ ïðð

Ó·²·³«³ °®»­­«®» °­·¹ èð

×²­¬®«³»²¬ ¿·® ½±²­«³°¬·±²æ ëð ø»­¬÷

Ó¿¨·³«³ ·²­¬¿²¬¿²»±«­ ­½º³ ìð ø»­¬÷

ßª»®¿¹» ­½º³ âïð ø»­¬÷

Ñ¬¸»®

Þ§°¿­­ ¼¿³°»® ´»¿µ¿¹» û ðû ø©·¬¸ ­»¿´ ¹¿­÷

×²­¬¿´´»¼ É»·¹¸¬æ

Í«°°±®¬·²¹ ­¬»»´ ·²½´«¼·²¹ »²½´±­«®» ´¾ ×²½´«¼»¼ ×² Þ±·´»® Ì¿¾

Þ¿¹¸±«­» ´¾ ïêíôððð ´¾­ °»® ÐÖÚÚ

Þ®»»½¸·²¹ ¿²¼ ¼«½¬­ ´¾ ×²½´«¼»¼ ×² Þ±·´»® Ì¿¾

Þ¿¹¸±«­» »¯«·°³»²¬ ¼¿¬¿æ

Í»´´»®

Ò«³¾»® ±º ³±¼«´»­

ß·®ó¬±ó½´±¬¸ ®¿¬·± ©·¬¸ »ª»² ¼·­¬®·¾«¬·±²ò ø¼± ²±¬

·²½´«¼» ¿®»¿ ±º ½´±¬¸ ±ª»® ½¿¹»­ô Ê»²¬«®·­ô ¾±¬¬±³

½¿°­ô ±® ­»¿³­÷æ

PHYSICAL DATA AND SPECIFICATIONS

BAGHOUSE DATA SHEET Equipment Name: Baghouse

Tag No.:

Î»º»®»²½» Û³·­­·±²­ Ù«¿®¿²¬»»­

Î»º»®»²½» Û³·­­·±²­ Ù«¿®¿²¬»»­

Î»º»®»²½» Û³·­­·±²­ Ù«¿®¿²¬»»­

Î»º»®»²½» Û³·­­·±²­ Ù«¿®¿²¬»»­
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îíèéëòîðòïð

¼ªïîê

ÐÎÑÐÑÍÛÜ ÐÎÑÜËÝÌÍ ÚÑÎÓ

ÍÛÝÌ×ÑÒ ðð ìí íí ó Þ¿¹¸±«­» ó Ð¿¹» î

Î»ªò ð

ß´´ ³±¼«´»­ ·² ­»®ª·½» «²¼»® ³¿¨·³«³

±°»®¿¬·²¹ ½±²¼·¬·±²­ô ¹®±­­
íòç

Ñ²» ³±¼«´» ±«¬ º±® ½´»¿²·²¹ «²¼»® ³¿¨·³«³

±°»®¿¬·²¹ ½±²¼·¬·±²­ô ²»¬
îòê

Ú·´¬»® ¾¿¹­æ

Ú¿¾®·½ ³¿¬»®·¿´ñ¾¿¹ Í»´´»® ÐÐÍ ©·¬¸ »ÐÌÚÛ ³»³¾®¿²½»

É»·¹¸¬ ±¦ñ­¯ §¼ ïê

Ý±¿¬·²¹ û ¾§ ©»·¹¸¬
»ÐÌÚÛ ³»³¾®¿²»

Ð»®³»¿¾·´·¬§ ø½´»¿²÷ ½º³ñ­¯ º¬ à ïñîŒ ©¹ é ó ïî ø»­¬ò÷

Ì±¬¿´ ¾¿¹ ©»·¹¸¬ ©·¬¸±«¬ ¸¿®¼©¿®» ´¾
ìòë ø»­¬ò÷

Ý¿¹» ½±²­¬®«½¬·±²æ

É·®» ­·¦»ô ¿²¼ ³¿¬»®·¿´
ç ¹¿ô Ý¿®¾±² Í¬»»´

Ø±®·¦±²¬¿´ ©·®» ­°¿½·²¹ èþ

Ó¿¨·³«³ ±°»²·²¹ ­·¦»
ëòçþ Ü·¿

Ê»²¬«®· ³¿¬»®·¿´
Òñß

Ò«³¾»® ±º ¾¿¹­ °»® ³±¼«´»
éëî

Þ¿¹ ­·¦» ø¼·¿³»¬»® ¨ ´»²¹¬¸÷ ·²ò
êþ ¨ ïçùèþ

Þ¿¹ ­°¿½·²¹ô ½»²¬»® ¬± ½»²¬»® ·²
è

Ûºº»½¬·ª» º·´¬»® ¿®»¿ °»® ¾¿¹ô «­»¼ ·² ½±³°«¬·²¹

¿·®ó¬±ó½´±¬¸ ®¿¬·±
­¯ò º¬ò

îçòëî

Ì±¬¿´ º·´¬»® ¿®»¿ °»® ³±¼«´» ­¯ò º¬ò
éìíè

Þ¿¹ ¬»³°»®¿¬«®» ®¿¬·²¹æ

Ý±²¬·²«±«­ Ú
ííð

Ó¿¨·³«³ ­¸±®¬ ¼«®¿¬·±² Ú
íëð

Ù«¿®¿²¬»»¼ ¾¿¹ ´·º» Ø®­
Í»» Ê»²¼±®ù­ ¹«¿®¿²¬»» Í»½¬·±²

º®±³ °®±°±­¿´

Ó»¬¸±¼ ±º ¾¿¹ ®»°´¿½»³»²¬ ø¼»­½®·°¬·±² ó «­»

­»°¿®¿¬» ­¸»»¬ ·º ²»½»­­¿®§÷

Î»³±ª» ¾´±©°·°»ô °«´´ ±«¬

½¿¹»ô ¼®±° ¾¿¹ ·²¬± ¸±°°»®ô

Ý´»¿²·²¹ ½§½´» ¬·³»ô ³·²«¬»­ ø·­±´¿¬·±²ô °«´­»ô

­»¬¬´·²¹ô ±²ó´·²»÷æ
Ó·²

Ñ²ó´·²» ½´»¿²·²¹ô ½¿­·²¹ ½´»¿²»¼

»ª»®§ íð ³·²«¬»­

ß¼¶«­¬¿¾´» ½´»¿²·²¹ ½§½´» ®¿²¹» °»®

½±³°¿®¬³»²¬
Ó·²

Ý´»¿²·²¹ ¾¿­»¼ ±² ÜÐ ²±¬ ¬·³»

Û¨°»½¬»¼ ½´»¿²·²¹ °»®·±¼ °»® ½±³°¿®¬³»²¬ô

³·²«¬»­
Ó·²

í ³·² ø»­¬ò÷

Ð¸§­·½¿´ ¼¿¬¿æ

Þ¿¹¸±«­» ±ª»®¿´´ ¼·³»²­·±²­ ø²±¬ ·²½´«¼·²¹

¾®»»½¸·²¹ô ¼«½¬­÷æ

Ô»²¹¬¸ô °¿®¿´´»´ ¬± ¹¿­ º´±© º¬ó·² Í»» Ùß Ü®¿©·²¹

É·¼¬¸ô ¬®¿²­ª»®­» ¬± ¹¿­ º´±© º¬ó·²
Í»» Ùß Ü®¿©·²¹

Ø»·¹¸¬ô ¿¾±ª» ¼«­¬ ¸±°°»® º´¿²¹»

½±²²»½¬·±²
º¬ó·²

Í»» Ùß Ü®¿©·²¹

Ü·³»²­·±²­ ±º »¿½¸ ³±¼«´»æ

Ø»·¹¸¬ ø±ª»®¿´´÷ º¬ó·²
Í»» Ùß Ü®¿©·²¹

É·¼¬¸ º¬ó·² Í»» Ùß Ü®¿©·²¹

Ô»²¹¬¸ º¬ó·²
Í»» Ùß Ü®¿©·²¹

Í·¼» ½¿­·²¹ ³¿¬»®·¿´ ¿²¼ ¬¸·½µ²»­­ ·²ò
ßíê Ý¿®¾±² Í¬»»´ô íñïêþ

Ø±°°»® ³¿¬»®·¿´ ¿²¼ ¬¸·½µ²»­­ ·²
ßíê Ý¿®¾±² Í¬»»´ô ïñìþ

Ð´»²«³ ½¿­·²¹ ³¿¬»®·¿´ ¿²¼ ¬¸·½µ²»­­ ·²
ßíê Ý¿®¾±² Í¬»»´ô íñïêþ
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Scope of Work
Ð®±¶»½¬æ Ë²·ª»®­·¬§ ±º ß´¿­µ¿ Ú¿·®¾¿²µ­ øËßÚ÷ ó ÝØÐÐ Ð´¿²¬ ßÏÝÍ Ñ°¬·±²­ º±®ÍÑî Ý±²¬®±´ Ý±­¬ Û­¬·³¿¬»

ÐÎÑÖÛÝÌ ËÒÜÛÎÍÌßÒÜ×ÒÙ 

Í¬¿²´»§ ·­ °®»º±®³·²¹ ¿ ­¬«¼§ ´»ª»´ ½±­¬ »­¬·³¿¬» ¬± ®»¬®±º·¬ ¼»­«´º«®·¦¿¬·±² ±°¬·±²­ º±® ¬¸» ËßÚ ½¿³°«­ «¬·´·¬§ °´¿²¬ò 

e Ý·®½«´¿¬·²¹ Ü®§ Í½®«¾¾»® øÝÜÍ÷

Í¬¿²´»§ ·­ ®»¯«»­¬·²¹ ¬¸» º±´´±©·²¹ ·²º±®³¿¬·±² ¬± ­«°°±®¬ ±«® ½±­¬ »­¬·³¿¬·²¹ »ºº±®¬ò  Ì¸» ±°¬·±² ­¸±«´¼ ¾» ­·¦»¼ ¬± ¿­­«³·²¹ ¬¸» ¾±·´»® 
·­ ±°»®¿¬·²¹ ¿¬ ÓÝÎ ©·¬¸ ¬¸» ÍÑî ½±²½»²¬®¿¬·±² ·² ¬¸» º´«» ¹¿­ ±«¬ ±º ¬¸» ¾±·´»® ¿¬ ¬¸» °»®³·¬¬»¼ ´»ª»´ ÍÑîô ðòî ´¾ñÓÓÞÌËò 

Ì¸» º±´´±©·²¹ ·²º±®³¿¬·±² ·­ ®»¯«»­¬»¼ò

×ÒÚÑÎÓßÌ×ÑÒ ÎÛÏËÛÍÌÛÜ 

ïò ÍÑî ®»³±ª¿´ »ºº·½·»²½§ò
îò Þ«¼¹»¬ °®·½·²¹ô ÚÑÞ ËßÚô ¿­­«³·²¹ ²»© ¬»½¸²±´±¹·»­ ©·´´ ¾» ¸±«­»¼ ·²­·¼» ¿ ²»© ¸»¿¬»¼ »²½´±­«®»ò  Ì¸» °®·½·²¹ ©·´´ ¾» º±®

³¿¬»®·¿´ ±²´§ô ·²­¬¿´´¿¬·±² ©·´´ ¾» »­¬·³¿¬»¼ ¾§ ±¬¸»®­ò  Ì¸» ½±­¬­ ¿­­±½·¿¬»¼ ©·¬¸ »²½´±­«®» ¿²¼ ½·ª·´ ©±®µ ©·´´ ¾» »­¬·³¿¬»¼ ¾§
±¬¸»®­ò

¿ò Ó»½¸¿²·½¿´ ©±®µ ·²­·¼» ¬¸» ²»© »²½´±­«®»ò  ß­­«³» ®»¿¹»²¬ ­¬±®¿¹» ­·´±­ ¿®» ·²½´«¼» ·²­·¼» ¬¸» »²½´±­«®» ¿²¼ ­·¦»¼
º±® íð ¼¿§ ±º ­¬±®¿¹»ò  ß´´ ®»¯«·®»¼ ¬·»ó·²­ ¿®» ¿­­«³»¼ ¬± ¿¬ »²½´±­«®» ¾±«²¼¿®§ò

¾ò Ð®»°¿®» ¿ ­³¿´´ ©®·¬»ó«° ®»¹¿®¼·²¹ ¬¸» ­½±°» ±º ¬¸» ·¬»³­ ·²½´«¼»¼ ·² ¬¸» »­¬·³¿¬»¼ò
íò Û´»½¬®·½¿´ ´±¿¼ ¿²¼ ª±´¬¿¹» º±® »¿½¸ ³¿¶±® ´±¿¼ò
ìò ß°°®±¨·³¿¬·±² ±º ¬¸» ­·¦» ±º »²½´±­«®»ô ·²½´«¼·²¹ ¿ ´»²¹¬¸ô ©·¼¬¸ô ¿²¼ ¸»·¹¸¬ò
ëò Ñ°·²·±² ·º »¨·­¬·²¹ ¾¿½µ¸±«­» ½¿² ¾» «­»¼ «²³±¼·º·»¼ ©·¬¸ »¿½¸ ¬»½¸²±´±¹§ò  ×º ¬»½¸²±´±¹§ ®»¯«·®»­ ²»© ¾¿¹¸±«­»ô °®±ª·¼» ¿

¾«¼¹»¬¿®§ °®·½» º±® ²»© ¾¿¹¸±«­»ò
êò ×º ¬»½¸²±´±¹§ °®±¼«½»­ ¿ ´·¯«·¼ ±® ­±´·¼ ©¿­¬»ô ¯«¿²¬·º§ ¬¸» ¿³±«²¬ò
éò Î»¿¹»²¬ ®»¯«·®»¼ ¬§°» ¿²¼ ½±²­«³°¬·±² ®¿¬»­ò
èò Ë¬·´·¬§ «­¿¹» ©¿¬»®ô ¿·®ô »¬½ò
çò ×²½®»¿­» ·² º´§ ¿­¸ ø¾§°®±¼«½¬÷ º®±³ ¬¸» ¬»½¸²±´±¹§ô ·º ¿²§ò
ïðò ×²½®»¿­» ·² º´«» ¹¿­ °®»­­«®» ¼®±°ò
ïïò ÝÜÍ Ï«¿´·º·½¿¬·±²­æ

¿ò Ô·­¬ ±º ­°»½·º·½ »¨°»®·»²½» ©·¬¸ ÝÜÍò
¾ò É¸»®» ¿®» ¬¸» ÝÜÍ ·²­¬¿´´¿¬·±²­ ·² ¬¸» ËÍá
½ò Ú±® ·²­¬¿´´¿¬·±²ô ·­ ·¬ ­¬·´´ ±°»®¿¬·²¹á
¼ò Ú±® »¿½¸ ·²­¬¿´´¿¬·±²ô ©¸¿¬ ·­ ¬¸» º«»´ ¬§°»ô ­·¦»ô ¿²¼ ¬§°» ±º ½±³¾«­¬·±² «²·¬ º®±³ ©¸·½¸ »³·­­·±²­ ¿®» ½±²¬®±´´»¼á

ÍÝØÛÜËÔÛ 

Í¬¿²´»§ ®»¯«»­¬­ ¬¸» ·²º±®³¿¬·±² ·² ¬¸®»» ©»»µ­ô ·º °±­­·¾´»ò  Ð¿®¬·¿´ ®»´»¿­» ±º ·²º±®³¿¬·±²ô ­«½¸ ¿­ ¾«·´¼·²¹ ­·¦»­ô ®»³±ª¿´ »ºº·½·»²½§ô 
»¬½òô ©·´´ ¿´´±© «­» ¬± ­¬¿®¬ ±«® »­¬·³¿¬·²¹ ©±®µò

×ÒÚÑÎÓßÌ×ÑÒ ×ÒÝÔËÜÛÜ 

Ì¸» º±´´±©·²¹ ·²º±®³¿¬·±² ·­ ·²½´«¼»¼ ¬± ­«°°±®¬ ¬¸» ·²º±®³¿¬·±² ®»¯«»­¬»¼ò  ×º ¿¼¼·¬·±²¿´ ·²º±®³¿¬·±² ·­ ®»¯«·®»¼ °´»¿­» ®»¯«»­¬ò

ïò Ð»®º±®³¿²½» Ü¿¬¿ º±® ¬¸» ¾±·´»®
îò Ì§°·½¿´ Û¨¸¿«­¬ ¹¿­ ½±³°±­·¬·±²
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íò Þ¿¹¸±«­» ×²º±®³¿¬·±²
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Jahn, Mario

From: Martin Schroeter <mschroeter@tri-mer.com>

Sent: Friday, June 24, 2022 3:27 PM

To: Jahn, Mario; Solan, John; Payne, Mark

Cc: Joe Riley; Ted Hornus; David Bennett

Subject: RE: P-23.182 Stanley UAF SO2 Control Project | List of Non - Tri-Mer References for CDS Technology

Attachments: CDS References R.2 6-24-2022.pdf

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Hello Mario,

Enclosed please find the updated reference list for the CDS applications. I will then follow up with an updated proposal
for the DSI solution with increased SO2 removal efficiency >90% during the week of July 4th.

In case of any questions, please let me know.

Best regards
Martin

From: Jahn, Mario <JahnMario@stanleygroup.com>
Sent: Friday, June 24, 2022 4:39 PM
To:Martin Schroeter <mschroeter@tri mer.com>; Solan, John <SolanJohn@stanleygroup.com>; Payne, Mark
<PayneMark@stanleygroup.com>
Cc: Joe Riley <jriley@stmecosystems.com>; Ted Hornus <thornus@tri mer.com>; David Bennett <dbennett@tri
mer.com>
Subject: RE: P 23.182 Stanley UAF SO2 Control Project | List of Non Tri Mer References for CDS Technology

Good Afternoon Martin,

I wanted to check in and see how things were going on your end with regards to the additional references that we asked
for below, as well as an updated DSI quote. We are rapidly coming to the end of our evaluation and are still awaiting
these key items. Let me know if you have run into any issues or need additional questions answered from us.

Best Regards,
Mario

From: Jahn, Mario
Sent:Wednesday, June 15, 2022 8:50 AM
To:Martin Schroeter <mschroeter@tri mer.com>; Solan, John <SolanJohn@stanleygroup.com>; Payne, Mark
<PayneMark@stanleygroup.com>
Cc: Joe Riley <jriley@stmecosystems.com>; Ted Hornus <thornus@tri mer.com>; David Bennett <dbennett@tri
mer.com>
Subject: RE: P 23.182 Stanley UAF SO2 Control Project | List of Non Tri Mer References for CDS Technology

Martin,
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Thank you very much for providing the additional references. I noticed that you have additional columns that weren�t
part of your last reference list. Is there a way you can add the additional columns to your previous reference list? I know
that there might be confidentiality issues with this, but if you can also list the name of the plant that would help as well.

Kind regards,
Mario

From:Martin Schroeter <mschroeter@tri mer.com>
Sent:Wednesday, June 15, 2022 8:16 AM
To: Jahn, Mario <JahnMario@stanleygroup.com>; Solan, John <SolanJohn@stanleygroup.com>
Cc: Joe Riley <jriley@stmecosystems.com>; Ted Hornus <thornus@tri mer.com>; David Bennett <dbennett@tri
mer.com>
Subject: P 23.182 Stanley UAF SO2 Control Project | List of Non Tri Mer References for CDS Technology

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Mario and John,

Enclosed please find a list of CDS installations during the period of late 1990 ties to early 2000 s performed by FLS
Airtech.

Best regards

Martin Schroeter
Sales Ceramics Technology Group (CTG)

Tri Mer Corporation
1400 E Monroe Street
Owosso, MI 48867
Mobile Phone: (989) 627 1040
Office Phone: (989) 723 7838
Email: mschroeter@tri mer.com
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CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the
addressee(s) and may contain confidential and/or privileged information and may be legally protected from disclosure. If
you are not the intended recipient of this message or their agent, or if this message has been addressed to you in error,
please immediately alert the sender by reply email and then delete this message and any attachments. If you are not the
intended recipient, you are hereby notified that any use, dissemination, copying, or storage of this message or its
attachments is strictly prohibited. E mail cannot be guaranteed to be secure or error free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. Neither the sender nor Stanley
Consultants, Inc. accept liability for any errors or omissions in the contents of this message, which arise as a result of e
mail transmission.

E-92

Public Review Draft August 19, 2024

Appendix III.D.7.7-2004



SO2 MITIGATION SOLUTIONS
List of Non – Tri-Mer References for CDS Technology of Relevant Size During 

Late 1990-ties to early 2000-s 

REFERENCE NUMBER: P-23.182

PREPARED FOR STANLEY CONSULTANTS

As Part of Proposal No. P-23.182

Mario Jahn

8000 S Chester St, Suite 500 PROPOSAL ISSUED: 

CENTENNIAL, CO 80112  JUNE 24, 2022

(303) 725-1361 PROPOSAL VALID TO:

JAHNMARIO@STANLEYGROUP.COM - 

TRI-MER CORPORATION

1400 E MONROE STREET PRINCIPAL CONTACT:

OWOSSO, MI 48867  MARTIN SCHROETER

WWW.TRI-MER.COM (989) 627-1040

(989) 723-7838 MSCHROETER@TRI-MER.COM
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UPDATED REFERENCES FOR CDS TECHNOLOGY > 100,000 SCFM

Industry Location Flow, 

scfm

Process Supplier Technology Year Remark

WTE Oklahoma, 

USA

100,000 Incineration Boldeco CDS 2010 Closed

Cement Italy 400,000 

– 

800,000 

Cement kiln Boldrocchi CDS 2009 operating 

Power China > 

800,000 

Coal fired 

boiler 

Boldeco CDS 2007 Closed

Hazardous 

waste 

Pennsylvania, 

USA 

100,000 

– 

400,000 

Incineration Boldeco CDS 2005 Status 

unknown 

Power Alabama, USA < 

100,000 

Coal fired 

boiler 

Boldeco CDS 2004 Converted to 

Gas

Power France 100,000 

– 

400,000 

Biomass 

fired boiler 

Boldrocchi CDS 2003 operating 

Minerals New Jersey, 

USA 

< 

100,000 

Dryer Boldeco CDS 2003 Status 

unknown 

Mining Kiruna, 

Sweden 

227,700 135 MWe 

boiler 

FLS 

Airtech 

CDS / ESP 1994 Status 

unknown 

Power Hamilton, 

USA 

146,000 80 MWe 

coal fired 

boiler 

FLS 

Airtech 

CDS 1995 Converted to 

gas 

Power Nichom 

Phatthana, 

Thailand 

2 x 

108,000 

Coal fired 

boiler 

FLS 

Airtech 

CDS 1998 Status 

unknown 

Power Xiaolong Tan, 

China 

310,000 125 MWe 

coal fired 

boiler 

FLS 

Airtech 

CDS 2000 Status 

unknown 

Biomass Elean, UK 100,000 38 MWe 

Straw fired 

boiler 

FLS 

Airtech 

CDS / FF 2000 Operational
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Mining Kiruna, 

Sweden 

150,000 Boiler FLS 

Airtech 

CDS / ESP 2004 Status 

unknown 

Power Shuaiba, 

Kuwait

221,900 Coal fired 

boiler

FLS 

Airtech

CDS / FF 2005 Status 

unknown
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MEETING NOTES

Date: Ö«²» çô îðîî

Place: É»¾ñÝ±²º»®»²½» Ý¿´´

Project/Purpose: Ë²·ª»®­·¬§ ±º ß´¿­µ¿ Ú¿·®¾¿²µ­
ÍÑî Þ»­¬ ßª¿·´¿¾´» Ý±²¬®±´ Ì»½¸²±´±¹§ Í¬«¼§

Attendees: Ó¿®µ Ð¿§²» øÍÝ×÷
Ó¿®·± Ö¿¸² øÍÝ×÷
Ö±¸² Í±´¿² øÍÝ×÷
Ó¿®¬·² Í½¸®±»¬»® øÌ®·óÓ»®÷
Ì»¼ Ø±®²«­ øÌ®·óÓ»®÷
Ö±» Î·´»§ øÍÌÓ Û½±­§­¬»³­÷

Notes By: Ö±¸² Í±´¿²

The following meeting notes set forth our understanding of the discussions and decisions made at this meeting.  If no objections, 
questions, additions, or comments are received within 5 working days from issuance of the meeting notes, we will assume that 
our understandings are correct.  We are proceeding based on the contents of these meeting notes.

Topics:

BACT Study Process:
ÍÝ× ¾®·»º´§ ®»ª·»©»¼ ¬¸» ÞßÝÌ Í¬«¼§ °®±½»­­ ·²½´«¼·²¹ ¬¸» «²¼»®´§·²¹ ®»¿­±²·²¹ ¿²¼ ¬¸» °®±¬±½±´ º±®
½±²¼«½¬·²¹ ¬¸» ­¬«¼§ò
ÍÝ× »³°¸¿­·¦»¼ ¬± Ì®·óÓ»® ¬¸¿¬ ¿²§ ±°·²·±²­ ¬¸¿¬ ¬¸»§ ¸¿¼ ®»¹¿®¼·²¹ ¬¸» ¬»½¸²±´±¹§ ¬¸¿¬ ³·¹¸¬ ¾» �¾»­¬Œ
±® �´»­¬ »¨°»²­·ª»Œ ±® �³±­¬ ½±­¬ »ºº»½¬·ª»Œ ©»®» ·®®»´»ª¿²¬ò Ì¸» ÞßÝÌ °®±½»­­ ©¿­ ¼»ª»´±°»¼ ¬± °®±ª·¼»
¿ ­¬®«½¬«®»¼ º®¿³»©±®µ ¬± ¼»¬»®³·²» ©¸·½¸ ¬»½¸²±´±¹·»­ ©»®» ¬»½¸²·½¿´´§ º»¿­·¾´» ¿²¼ ¬¸»² ¬± ­»´»½¬ ¬¸»
¾»­¬ ¿ª¿·´¿¾´» ½±²¬®±´ ¬»½¸²±´±¹§ º®±³ ¬¸» ¬»½¸²·½¿´´§ º»¿­·¾´» ±°¬·±²­ò
ÍÝ× º«®¬¸»® »³°¸¿­·¦»¼ ¬¸¿¬ô ¾¿­»¼ ±² ¬¸» ÞßÝÌ ­¬«¼§ °®±¬±½±´ò Ì¸» ­»´»½¬»¼ ­±´«¬·±² ©·´´ ¾» ¬¸»
¬»½¸²±´±¹§ ¬¸¿¬ ¿½¸·»ª»­ ¬¸» ¹®»¿¬»­¬ ®»¼«½¬·±² ·² ÍÑî »³·­­·±²­ ©¸·´» ­¬·´´ ¾»·²¹ ½±­¬ »ºº»½¬·ª»ò

References:
Í¬¿²´»§ ®»¯«»­¬»¼ ¿¼¼·¬·±²¿´ ®»º»®»²½»­ ¬± °®±ª·¼» ¿¼¼·¬·±²¿´ô ±´¼»® ®»º»®»²½»­ ¬¸¿¬ ·²¼·½¿¬» ¬¸¿¬ ¬¸»
¬»½¸²±´±¹§ ·­ º«´´§ ³¿¬«®» ¿²¼ ­«·¬¿¾´» º±® ¿ íðó§»¿® ¼»­·¹² ´·º»ò
± Ì®·óÓ»® ­¬¿¬»¼ ¬¸¿¬ ¬¸»§ ©±«´¼ ¬®§ ¬± º·²¼ ®»º»®»²½»­ ±º ±´¼»® °´¿²¬­ô ¸±©»ª»® ¬¸»§ ³¿§ ¾» º®±³

°®±¶»½¬­ ¬¸¿¬ °®»ó¼¿¬» Ì®·óÓ»®ò
± Ì¸»§ ¬¿´µ»¼ ¿¾±«¬ ¿² ÛÐÎ× ­¬«¼§ ½±²¼«½¬»¼ ¿¬ ¿² ß´¿¾¿³¿ Ð±©»® °´¿²¬ò  Ì¸·­ ©¿­ ¿² ÎúÜ ­¬«¼§

¬± ¬»­¬ ±«¬ ¿ ³«´¬·ó°±´´«¬¿²¬ ­§­¬»³ º±® °®±±º ±º ½±²½»°¬ò Ì¸·­ ©¿­ ±²´§ ¿ ì ÓÉô ïêôððð ÝÚÓ
­·¼»ó­¬®»¿³ ¬»­¬ò

± ß¼¼·¬·±²¿´ ·²º±®³¿¬·±² ±² °®±ª·¼»¼ ®»º»®»²½»­ ­¸¿´´ ·²½´«¼» ©¸»¬¸»® ¬¸» ¬»½¸²±´±¹§ ©¿­ º«´´
­½¿´» ±® ­´·°­¬®»¿³ò

± ÝÜÍ »¨°»®·»²½» ·­ ´¿½µ·²¹ ·² ½±¿´ °±©»® °´¿²¬­ò  Ì¸»§ ¸¿ª» ­±³» ±² ²±²ó½±¿´ ¹´¿­­ °´¿²¬­ò Ì®·ó
Ó»® ³¿¼» ¬¸» ½±³³»²¬ ¬¸»§ ®»¿´´§ ¼± ²±¬ ¸¿ª» ¿²§ ®»º»®»²½»­ º±® ½±¿´ °±©»® °´¿²¬­

± ÍÝ× ¿´­± ®»¯«»­¬»¼ ¿¼¼·¬·±²¿´ ·²º±®³¿¬·±² ®»¹¿®¼·²¹ °®»ª·±«­´§ °®±ª·¼»¼ ®»º»®»²½» ­± ¬¸¿¬
°»®º±®³¿²½» ¿²¼ ±°»®¿¬·²¹ ­¬¿¬«­ ½¿² ¾» ª»®·º·»¼ò

Dry Sorbent Injection
Ì®·óÓ»® ­¬¿¬»¼ ¬¸¿¬ ¬¸»§ ©»®» ½±²º·¼»²¬ ¬¸¿¬ ¬¸»§ ½±«´¼ ¿½¸·»ª» ¹®»¿¬»® ¬¸¿² çðû »ºº·½·»²½§ øÍÑî ½¿°¬«®»÷
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©·¬¸ ¬¸»·® Í±®¾Í¿ª»® Ð®± Ü®§ Í±®¾»²¬ ×²¶»½¬·±² Í§­¬»³ò Ì± ¿½½±³°´·­¸ ¬¸·­ »ºº·½·»²½§ô ¸±©»ª»®ô ¬¸»§ 
©±«´¼ ²»»¼ ¬± ·²­¬¿´´ ¬¸» ·²¶»½¬·±² °±·²¬ «°­¬®»¿³ ±º ¬¸» »¨·­¬·²¹ ¬«¾«´¿® ¿·® ¸»¿¬»®­ò 
Ì®·óÓ»® ®»¯«»­¬»¼ ¬¸¿¬ ÍÝ× °®±ª·¼» º´«» ¹¿­ ¬»³°»®¿¬«®» ¼¿¬¿ ·³³»¼·¿¬»´§ ¼±©²­¬®»¿³ ±º ¬¸»
»½±²±³·¦»®­ ¿²¼ ¿´­± ¾±·´»® ¼®¿©·²¹­ò Ì¸·­ ·²º±®³¿¬·±² ©·´´ ¿´´±© ¬¸»³ ¬± ½±²º·®³ ¬¸»·® °®»¼·½¬»¼
°»®º±®³¿²½» ²«³¾»®­ò
± ÍÝ× ­¬¿¬»¼ ¬¸¿¬ ¬¸»§ ©±«´¼ ®»¯«»­¬ ¬¸» ¬»³°»®¿¬«®» ¼¿¬¿ º®±³ ¬¸» °´¿²¬ ¿²¼ ©±«´¼ °®±ª·¼» ¬¸» ¼¿¬¿

¿´±²¹ ©·¬¸ ¬¸» ¼®¿©·²¹­ ©¸»² ·¬ ©¿­ ¿ª¿·´¿¾´»ò

Tri-Mer Circulating Dry Scrubber
Ì®·óÓ»® ­¬¿¬»¼ ¬¸¿¬ ¬¸»·® Ý·®½«´¿¬·²¹ Ü®§ Í½®«¾¾»® øÝÜÍ÷ ­§­¬»³ ¼·ºº»®»¼ º®±³ ¬®¿¼·¬·±²¿´ ÝÜÍ ­§­¬»³­
·² ¬¸¿¬ ¬¸»·® ­§­¬»³ ®»½·®½«´¿¬»­ ¿ °±®¬·±² ±º ¬¸» ¿­¸ ½±´´»½¬»¼ ¾§ ¬¸» ¾¿¹¸±«­» ¾¿½µ ¬± ¬¸» ÝÜÍ ®»¿½¬±®ø­÷
ª·¿ °²»«³¿¬·½ ¬®¿²­°±®¬ò Ì¸·­ ¿°°®±¿½¸ »´·³·²¿¬»­ ¬¸» ²»»¼ º±® ¿² »´»ª¿¬»¼ ¾¿¹¸±«­»ô ¿­ ·­ ­»»² ©·¬¸
¬®¿¼·¬·±²¿´ ÝÜÍ ­§­¬»³­ò Ì¸·­ ©±«´¼ ¿´´±© ¬¸» ËßÚ °´¿²¬ ¬± µ»»° ¬¸»·® »¨·­¬·²¹ ¾¿¹¸±«­»ò
Ì¸» ±²´§ ª»®·º§¿¾´

Tri-Mer Recirculating Dry Scrubber
Ì®·óÓ»® ­¬¿¬»¼ ¬¸¿¬ ¬¸»·® Î»½·®½«´¿¬·²¹ Ü®§ Í½®«¾¾»® øÎÜÍ÷ ­§­¬»³ ·­ ª»®§ ­·³·´¿® ¬± ¬¸¿¬ ±º ¿ ¬®¿¼·¬·±²¿´
ÝÜÍ ­§­¬»³ò Ì¸·­ ­§­¬»³ ©±«´¼ ®»¯«·®» ¬¸¿¬ ¬¸» »¨·­¬·²¹ °´¿²¬ ¾¿¹¸±«­» ¾» ®»°´¿½»¼ ©·¬¸ ¿² »´»ª¿¬»¼
¾¿¹¸±«­» ¬± º¿½·´·¬¿¬» ¬¸» ®»¬«®² ±º ¿­¸ ¿²¼ ­±®¾»²¬­ º®±³ ¬¸» ¾¿¹¸±«­» ¬± ¬¸» ®»¿½¬±®­ ª·¿ ¿² ¿·® ­´·¼»ò

Tri-Mer Caustic Soda Wet Scrubber
Ì®·óÓ»® ­¬¿¬»¼ ¬¸¿¬ ¬¸»·® Ý¿«­¬·½ Í±¼¿ É»¬ Í½®«¾¾»® ­§­¬»³ ©¿­ ¿² ±ºº»®·²¹ ¬¸¿¬ ¬¸» °®±ª·¼»¼ º±® ±¬¸»®
·²¼«­¬®·¿´ º´«» ¹¿­ ¿°°´·½¿¬·±²­ô ¾«¬ ±²» ¬¸¿¬ ¼±»­ ²±¬ ±º¬»² ¹»¬ »³°´±§»¼ ±² °±©»® °®±¶»½¬­ò
Ì¸»§ ­¬¿¬»¼ ¬¸¿¬ ·¬ ¼·ºº»®­ º®±³ ¬®¿¼·¬·±²¿´ É»¬ Ú´«» Ù¿­ Ü»­«´º«®·¦¿¬·±² ­§­¬»³­ ·² ¬¸¿¬ ·¬ «­»­ ¿ ½¿«­¬·½
­±¼¿ ´·¯«·¼ ·²­¬»¿¼ ±º ¬¸» ¬®¿¼·¬·±²¿´ ®»¿¹»²¬ ­´«®®§ò
Ì®·óÓ»® º«®¬¸»® ­¬¿¬»¼ ¬¸¿¬ô ©¸·´» ¬¸» ­§­¬»³ ©±®µ­ ©»´´ ±² ­»ª»®¿´ ·²¼«­¬®·¿´ °®±½»­­»­ô ·¬ ½¿² ¾» ª»®§
­»²­·¬·ª» ¬± ½¸¿²¹»­ ·² ¬¸» °®±½»­­ò Ì¸»®»º±®»ô ©¸·´» ¬»½¸²·½¿´´§ ¿ª¿·´¿¾´» º±® ·²­¬¿´´¿¬·±²ô ·¬ ³¿§ ²±¬ ¾»
¬¸» ½±®®»½¬ ­±´«¬·±² º±® ¬¸·­ °®±¶»½¬ ¼«» ¬± ¬¸» ª¿®·¿¾´» ²¿¬«®» ±º °´¿²¬ ±°»®¿¬·±²­ò

Distribution:

º·´»
Þ±®»¿´
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Courtney Kimball

From: Solan, John <SolanJohn@stanleygroup.com>

Sent: Friday, November 18, 2022 10:48

To: Courtney Kimball

Subject: FW: P-23.182 Stanley SO2 Removal Project for UAF Fairbanks, AK

Follow Up Flag: Follow up

Flag Status: Flagged

Here is the email.

From:Martin Schroeter <mschroeter@TRI MER.COM>
Sent: Thursday, August 25, 2022 10:38 AM
To: Jahn, Mario <JahnMario@stanleygroup.com>
Cc: Asa Halliday <ahalliday@tri mer.com>; Ted Hornus <thornus@tri mer.com>; Deirdre Labert <dlabert@tri mer.com>;
Vincent DiGiorgio <vdigiorgio@tri mer.com>; Solan, John <SolanJohn@stanleygroup.com>
Subject: RE: P 23.182 Stanley SO2 Removal Project for UAF Fairbanks, AK

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Good morning Mario,

With respect to hydrated lime suppliers I have reached out to Carmeuse, Mississippi Lime and Graymont, while
Graymont seems to be a good candidate with HQ in British Columbia, Canada, which at least has a border with Alaska.
Unfortunately, I could not find any local champion in Alaska. That said, we will have to re start the design process for
each of the mentioned companies in order to get their injection rates. I suggest that Stanley Consultants and TMC team
up, in order to cover the technical data with economic considerations. From our earlier experience, Lhoist�s highly
engineered products and the location of their hubs in relation to our project locations were the most cost effective
choice considering both supply and disposal cost. But for Alaska we are talking major impact of shipping cost on top of
that the fast rising energy costs that seem to minimize TCO advantages of highly engineered products, because their
production is rather energy intensive.

For the enclosure of the unloading station, would it be possible to include the unloading station in the building /
enclosure of the silos? It seems to be a logic step to place the silos between the rail track and the boiler building. If that
solution would be considered, I will ask for GA drawing to show the dimensions of the rail car unloading station.

Let me know, what you think.

Best regards
Martin

From: Jahn, Mario <JahnMario@stanleygroup.com>
Sent:Wednesday, August 24, 2022 5:08 PM
To:Martin Schroeter <mschroeter@TRI MER.COM>
Cc: Asa Halliday <ahalliday@tri mer.com>; Ted Hornus <thornus@tri mer.com>; Deirdre Labert <dlabert@tri mer.com>;
Vincent DiGiorgio <vdigiorgio@tri mer.com>; Solan, John <SolanJohn@stanleygroup.com>
Subject: RE: P 23.182 Stanley SO2 Removal Project for UAF Fairbanks, AK

Thanks Martin. A couple of follow up questions in red below.
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From:Martin Schroeter <mschroeter@TRI MER.COM>
Sent:Wednesday, August 24, 2022 10:44 AM
To: Jahn, Mario <JahnMario@stanleygroup.com>
Cc: Asa Halliday <ahalliday@tri mer.com>; Ted Hornus <thornus@tri mer.com>; Deirdre Labert <dlabert@tri mer.com>;
Vincent DiGiorgio <vdigiorgio@tri mer.com>; Solan, John <SolanJohn@stanleygroup.com>
Subject: RE: P 23.182 Stanley SO2 Removal Project for UAF Fairbanks, AK

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Good morning Mario,

Please find below our answers to your questions:

1. The two 3,000 ft3 silos will cover about 14 days of continuous usage, which is about the same capacity of one
rail car, which is loaded with about 95 100 tons of hydrated lime. That said, we would need 10 railcars to cover
for 3 months of continuous usage. If rail cars are the means of choice to transport the hydrated lime, there will
however be conditions to check with the supplier (Lhoist) as well as rail track capacity (blockage of track, parking
of rail cars a.o.). According to Lhoist, storage of Sorbacal SPS in rail cars up to 6 month should not deteriorate
their product as long as the internal of the rail car is kept dry. The 3 month storage capacity is something that
the University has requested. Rail car storage would not be preferred. I noticed that your reagent consumption
increased by 4x from Sodium Bicarb to Hydrated Lime. Can the lime usage be reduced by humidification or other
means? We�ve received hydrated lime pricing from L�hoist and it was pretty high. Do you know of any other bulk
hydrated lime suppliers in Alaska that we can reach out to? Or in the lower 48 like Washington?

2. For dimensions, please refer to enclosed drawing. The shipping weight of one silo is approximately 17,000 lbs.
Thank you.

3. No, since trucks have an onboard blower solution, a typical hydrated lime storage and delivery design does not
include any separate unloading. Rail cars however do not have any onboard solution and would need an
unloading station. Tri Mer has designs for unloading station of a rail car, which however should be limited in
distance to the silo (< 100 ft) and considering the local weather conditions should be housed in a heated
enclosure. Can you provide pricing for an unloading enclosure?

4. For demonstration purpose, please refer to enclosed generic P&ID drawings. Unfortunately, we did not yet have
a project specific P&ID, hence please keep in mind that the displayed numbers are not related to our project. For
project related values please refer to the PDF (cf. enclosed Excel file). Thank you.

5. Yes, this is a requirement for all injection points for maintenance. Thank you.

Best regards
Martin

From: Jahn, Mario <JahnMario@stanleygroup.com>
Sent: Tuesday, August 23, 2022 10:13 AM
To:Martin Schroeter <mschroeter@tri mer.com>
Cc: Asa Halliday <ahalliday@tri mer.com>; Ted Hornus <thornus@tri mer.com>; Deirdre Labert <dlabert@tri mer.com>;
Vincent DiGiorgio <vdigiorgio@tri mer.com>; Solan, John <SolanJohn@stanleygroup.com>
Subject: RE: P 23.182 Stanley SO2 Removal Project for UAF Fairbanks, AK

Thanks Martin.

A couple of questions on the DSI system.
1. Based on feed rates are the two 3,000 ft3 silos large enough for 3 months of continued usage?
2. Do you have general sizes and weights of each silo?
3. Does the price involve any unloading blowers to move material from the truck or rail car to each silo?
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4. Do you have a general PFD or P&ID that you can provide to show how this system works?
5. Does the injection system at the duct need steel and access platforms?

Thanks,
Mario

From:Martin Schroeter <mschroeter@tri mer.com>
Sent: Tuesday, August 23, 2022 6:57 AM
To: Jahn, Mario <JahnMario@stanleygroup.com>
Cc: Asa Halliday <ahalliday@tri mer.com>; Ted Hornus <thornus@tri mer.com>; Deirdre Labert <dlabert@tri mer.com>;
Vincent DiGiorgio <vdigiorgio@tri mer.com>
Subject: RE: P 23.182 Stanley SO2 Removal Project for UAF Fairbanks, AK

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Good morning Mario,

Enclosed please find the revised proposal P 23.182 for Stanley�s SO2 removal project for UAF in Fairbanks, AK. Based on
the recent discussion on converting the CDS model to hydrated lime, I have also updated that section of the proposal.
Besides minor editorial changes, the proposal should now be consistent with your requirement of using hydrated lime as
sorbent for the SO2.

In case of any further questions or recommendations, please let me know.

Best regards
Martin

From: Jahn, Mario <JahnMario@stanleygroup.com>
Sent:Monday, August 22, 2022 5:56 PM
To:Martin Schroeter <mschroeter@tri mer.com>
Cc: Asa Halliday <ahalliday@tri mer.com>; Ted Hornus <thornus@tri mer.com>; Deirdre Labert <dlabert@tri mer.com>;
Vincent DiGiorgio <vdigiorgio@tri mer.com>
Subject: RE: P 23.182 Stanley SO2 Removal Project for UAF Fairbanks, AK

Martin,

I wanted to double check with you on the last proposal you provided. The text in the proposal states sodium bicarbonate
for the DSI system (see page 16 of 24 in the PDF). But the consumption table at the end of the document states hydrated
lime consumption (page 21 of 24 in the PDF). Can you confirm the use of hydrated lime for the DSI system? It would be
nice if the document can be updated to avoid any confusion in the future.

Thanks,
Mario

From:Martin Schroeter <mschroeter@tri mer.com>
Sent: Tuesday, July 26, 2022 8:29 AM
To: Fritz, Mark <FritzMark@stanleygroup.com>
Cc: Asa Halliday <ahalliday@tri mer.com>; Ted Hornus <thornus@tri mer.com>; Deirdre Labert <dlabert@tri mer.com>;
Vincent DiGiorgio <vdigiorgio@tri mer.com>
Subject: P 23.182 Stanley SO2 Removal Project for UAF Fairbanks, AK
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*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Good morning Mark,

Enclosed please find the revised proposal P 23.182 Stanley SO2 removal for UAF Fairbanks, AK. We have updated the
SorbSaver Pro (DSI) technology sections for hydrated lime injection (Sorbacal SPS or similar quality) and 90% SO2
removal.

We will be pleased to clarify any questions, once you have reviewed the proposal.

In case you have additional questions, please let me know.

Best regards

Martin Schroeter
Sales Ceramics Technology Group (CTG)

Tri Mer Corporation
1400 E Monroe Street
Owosso, MI 48867
Mobile Phone: (989) 627 1040
Office Phone: (989) 723 7838
Email: mschroeter@tri mer.com

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the
addressee(s) and may contain confidential and/or privileged information and may be legally protected from disclosure. If
you are not the intended recipient of this message or their agent, or if this message has been addressed to you in error,
please immediately alert the sender by reply email and then delete this message and any attachments. If you are not the
intended recipient, you are hereby notified that any use, dissemination, copying, or storage of this message or its
attachments is strictly prohibited. E mail cannot be guaranteed to be secure or error free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. Neither the sender nor Stanley
Consultants, Inc. accept liability for any errors or omissions in the contents of this message, which arise as a result of e
mail transmission.
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EPA Spreadsheet
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(1)

(2)

(3)

This spreadsheet can be used to estimate capital and annualized costs for three types of acid gas scrubbers:

Wet flue gas desulfurization (WFGD) systems used to control SO2 emissions from coal fired utility boilers over 100 MW.

Spray dryer absorber (SDA) used to control SO2 emissions from coal fired utility boilers of equal to or greater than 50 MW.

Wet packed bed scrubbers used to control acid gases from industrial emission sources of any size.

Packed Bed Scrubbers

The cost methodology for wet packed bed scrubbers can be used for estimating costs for any size of packed tower absorber used to control flue gas containing any

acidic pollutants (e.g., HCl and HF). The capital and operating costs are based on the waste gas composition and properties of the pollutant and sorbent. The waste

gas is assumed to comprise a two component waste gas mixture (pollutant/air), where the pollutant consists of a single compound present in dilute quantities. The

waste gas is assumed to behave as an ideal gas and the solvent is assumed to behave as an ideal solution. Heat effects associated with absorption are considered to

be minimal due to the low pollutant concentration. The procedures also assume that, in chemical absorption, the process is not reaction rate limited, i.e., the

reaction of the pollutant with the solvent is considered fast compared to the rate of absorption of the pollutant into the solvent.

Users should complete the PB Scrubber Data Inputs tab to estimate costs for packed bed scrubbers.

The calculations provide study level estimates (±30%) of capital and annual costs. Default values included in the spreadsheet are taken from the Control Cost

Manual and other sources, such as the U.S. Energy Information Administration (EIA), and are included only as an example of how to complete the data inputs

sheets. The actual costs may vary from those calculated here due to site specific conditions. Selection of the most cost effective control option should be based on

a detailed engineering study and cost quotations from control system suppliers.

Step 2: Complete the cells highlighted in yellow. The highlighted cells are pre populated with example or default values. Users should replace the pre populated

values with current values for each parameter that are specific to the facility. All data entry fields in the PB Scrubber Data Inputs tab should be completed. While

most fields in the FGD Data Inputs tab apply to both WFGD and SDA systems, a few data entry fields are specific to the type of control system and may be left

blank if the user does not wish to estimate costs for both systems. References documenting the source of each value should be documented in the Data Sources

for Default Values Used in Calculations located on the FGD Data Inputs and PB Scrubber Data Inputs tabs.

Step 3: Once all of the data fields are complete, select the SDA Design Parameters, WFGD Design Parameters, or PB Scrubber Design Parameters tab (as

applicable) to see the calculated design parameters. Select the SDA Cost Estimate, WFGD Cost Estimate, or PB Scrubber Cost Estimate tabs to view the calculated

cost data for the installation and operation of the scrubber.

Air Pollution Control Cost Estimation Spreadsheet
For Wet and Dry Scrubbers for Acid Gas Control

This spreadsheet allows users to estimate the capital and annualized costs for installing and operating scrubbers for reducing sulfur dioxide and acidic gas emissions

from fossil fuel fired combustion units and other industrial sources of acid gases.

The calculation methodologies used in this spreadsheet are those presented in the U.S. EPA's Air Pollution Control Cost Manual. This spreadsheet is intended to be

used in combination with the acid gas absorber chapter and cost estimation methodology in the Control Cost Manual. For a detailed description of acid gas

absorbers and the cost methodologies, see Section 5, Chapter 1 (Wet and Dry Scrubbers for Acid Gas Control) of the Air Pollution Control Cost Manual (as updated

in 2021). A copy of the Control Cost Manual is available on the U.S. EPA's "Technology Transfer Network" website at: https://www.epa.gov/economic and cost

analysis air pollution regulations/cost reports and guidance air pollution.

Step 1: Please select the FGD Data Inputs or PB Scrubber Data Inputs tab. Click he Reset Form button at the top of the sheet to reset all parameters to default

values.

U.S. Environmental Protection Agency

Air Economics Group

Health and Environmental Impacts Division

Office of Air Quality Planning and Standards

(May 2021)

Instructions

WFGD and SDA Control Systems

The methodologies for WFGD and SDA systems are based on those from the U.S. EPA Clean Air Markets Division (CAMD)'s Integrated Planning Model (IPM version

6). The size and costs of a WFGD and SDA are based primarily on the size of the combustion unit and the sulfur content of the coal burned. The WFGD methodology

include cost algorithms for capital and operating cost for wastewater treatment consisting of chemical pretreatment, low hydraulic residence time biological

reduction and ultrafiltration to treat wastewater generated by the WFGD system. The IPM equations estimate the purchased equipment cost and the direct and

indirect installation costs based on cost data for multiple lump sum contracts. Turnkey contracts where the price is fixed at the time the contract is signed and the

contractor undertakes responsibility for the completion of the project, are generally 10 to 15% higher than the multiple lump sum contracts. For additional

information regarding the IPM, see the EPA Clean Air Markets webpage at http://www.epa.gov/airmarkets/power sector modeling.

Users should complete the Wet & Dry FGD Data Inputs tab to estimate costs for WFGD and SDA systems.
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Is the FGD for a new boiler or retrofit of an existing boiler?

1

Directions: Enter data in highlighted data fields.

What is the gross MW rating at full load capacity (A)? 29.50 MW

Select type of coal burned:

Enter the sulfur content (%S) percent by weight OR 0.20 lb/MMBtu

Oulet SO2 Emissions (SO2out) 0.01 lb/MMBtu

What is the higher heating value of the fuel (HHV)? Btu/lb

What is the estimated actual annual MWh output? 258,463 MWh

Waste from a WFDG system disposed in an onsite or offsite

landfill?

Gross heat input rate (GHR) 10.02 MMBtu/MWh

SO2 Emissions (SO2in)

*HHV is the weighted average value calculated using the values entered in the coal blend composition table.

*Note: You do not need to enter a value for

the HHV since you entered SO2 emissions in

lb/MMBtu above

Data Inputs for Spray Dryer Absorber and Wet FGD

Enter the following data for your combustion unit:

Provide the following information for the coal burned:

Please enter a retrofit factor. Enter 1 for projects of average difficulty. Enter values >1 for more difficult retrofits and

enter <1 for less difficult retrofits.
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Enter the following design parameters for the proposed FGD System:

Number of hours the scrubber operates (tABS) 8760 Hours 446

Number of hours the boiler operates (t plant) 8760 Hours

Number of Full Time Operators (FT):

SDA System

WFGD system 6

Estimated equipment life:

SDA System Years

Wet FGD System 30 Years

Estimated equipment life for mercury monitor for wastewater

treatment system for Wet FGD Systems 6 Years

Enter the cost data for the proposed FGD System:

Desired dollar year for Capital Costs 2022

CEPCI for 2022 708 Enter the CEPCI value for 2022 541.7 2016 CEPCI*

Annual Interest Rate (i) 7.5 Percent

Sorbent Cost:

Lime (for SDA) $/ton of Lime

Limestone (for Wet FGD) 288.00 $/ton of Limestone

Water (Costwater) 0.0122 $/gallon

Electricity (Costelect) 0.2050 $/kWh

Waste Disposal cost (Costwaste) 257.00 $/ton

Labor Rate 49.00 $/hour

Purchase Equipment Cost for Mercury Monitor for

wastewater treatment System (MMCost) $/monitor

*Note: CEPCI = Chemical Engineering Plant Cost Index. The use of CEPCI in this spreadsheet is not an endorsement of the index, but is there merely to allow for

availability of a well known cost index to spreadsheet users. Use of other well known cost indexes (e.g., M&S) is acceptable.

Feet above sea levelPlant Elevation
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Data Sources for Default Values Used in Calculations:

Data Element Default Value Recommended data sources for site specific information

Lime ($/ton) 125 N/A

Limestone ($/ton) 30 Check with reagent vendors for current prices.

Water Cost ($/gallon) 0.00420 Plant's utility bill or Black & Veatch's "50 Largest Cities

Water/Wastewater Rate Survey." Available at

http://www.saws.org/who_we_are/community/RAC/docs/2

014/50 largest cities brochure water wastewater rate

survey.pdf. .
Electricity Cost ($/kWh) 0.0361 Plant's utility bill or use U.S. Energy Information

Administration (EIA) data for most recent year. Available at

http://www.eia.gov/electricity/data.cfm#sales.

Waste Disposal Cost ($/ton) 30 Check with reagent vendors for current prices.

Higher Heating Value (HHV) (Btu/lb) 8,826 Fuel supplier or use U.S. Energy Information Administration

(EIA) data for most recent year. Available at

http://www.eia.gov/electricity/data/eia923/.

Average Sulfur Content (%) 0.41 Fuel supplier or use U.S. Energy Information Administration

(EIA) data for most recent year. Available at

http://www.eia.gov/electricity/data/eia923/.

Interest Rate 3.25 Use current bank prime rate available at

https://www.federalreserve.gov/releases/h15/.

Hourly Labor Rate ($/hour) 60 Plant data.

$288/ton was used. This information was provided by UAF personnel for the limestone

currently delivered to site and being burned in the boiler. Additional refinement needs

to be accounted for as the current limestone particle sizes are too big for the a WFGD

slurry feed stream. It is assumed that any particle refinement is being accounted for in

the Reagent Preparation Equipment Costs that are calculated in the "WFGD Cost

Estimate" tab. It is not fully understood what equipment is included in the EPA provided

costs. If additional milling is not part of the Reagent Preparation Equipment Costs, then

additional pricing of a mill should be included. For this scenario, additional pricing for a

mill was not included.

Sulfur content is not being used because inlet SO2 emissions are provided instead. The

inlet SO2 emission rate is 0.20 lb/MMBtu per Condition 13.1 of Permit AQ0316MSS06

Revision 2. That emission rate is the basis of the SO2 PTE for EU 113 (258.9 tpy per

Condition 13 of Permit AQ0316MSS06 Revision

Average sulfur content based on U.S. coal data for 2016 compiled by the U.S. Energy Information

Administration (EIA) from data reported on EIA Form EIA 923, Power Plant Operations Report.

Available at http://www.eia.gov/electricity/data/eia923/.

U.S. Environmental Protection Agency (EPA). Documentation for EPA's Power Sector Modeling

Platform v6 Using the Integrated Planning Model. Office of Air and Radiation. January 2017. Available

at: https://www.epa.gov/airmarkets/documentation epas power sector modeling platform v6.

$49/hour. Value provided by Frances Isgrigg (UAF). This is a burdened rate of an

individual who would be working on this equipment at the plant.

Not applicable

$0.0122/gallon of water pricing was provided by UAF Facility Services Utility Rates for

2022

7.50%. Updated prime rate as of December 27, 2022.Default bank prime rate March 2, 2021 (available as the rates listed under 'bank prime loan' at

https://www.federalreserve.gov/releases/h15/).

N/A. Value was not needed as SO2 content was specified as lb/MMBtu.

$0.2050/kWh electricity pricing was provided by UAF Facility Services Utility Rates for

2022

$257/ton.

Ash hauling rates provided by UAF personnel ranged from $220 $293/ton. The variance

is mostly attributed to the moisture content in the ash as well as the water added prior

to load out to mitigate dust during transportation. $257 was used as it was an average of

the low and high value. Email dated 7/8/22 from Frances Isgrigg (UAF) to Mark Payne

(SCI) and Courtney Kimball (Boreal). It should be noted that the ash disposal does not

include any additional costs for regulated or hazardous waste pollutants that may be

captured during the WFGD process. The ash hauling rates being used in the spreadsheet

may or may not increase due to additional pollutants in the ash. We believe that using

the current average ash hauling rate will provide a conservatively low effective cost for

SO2 removal per year.

U.S. Environmental Protection Agency (EPA). Documentation for EPA's Power Sector Modeling

Platform v6 Using the Integrated Planning Model. Office of Air and Radiation. January 2017. Available

at: https://www.epa.gov/airmarkets/documentation epas power sector modeling platform v6.

U.S. Environmental Protection Agency (EPA). Documentation for EPA's Power Sector Modeling

Platform v6 Using the Integrated Planning Model. Office of Air and Radiation. January 2017. Available

at: https://www.epa.gov/airmarkets/documentation epas power sector modeling platform v6.

Average HHV based 2016 coal data compiled by the Office of Oil, Gas, and Coal Supply Statistics, U.S.

Energy Information Administration (EIA) from data reported on EIA Form EIA 923, Power Plant

Operations Report. Available at http://www.eia.gov/electricity/data/eia923/.

Sources for Default Value

U.S. Energy Information Administration. Electric Power Annual 2016, Table 8.4, Published December

2017. Available at: https://www.eia.gov/electricity/annual/pdf/epa.pdf

Average water rates for industrial facilities (compiled by Black & Veatch. See '50 Largest Cities

Water/Wastewater Rate Survey 2018 2019.'Available at www.bv.com/sites/default/files/2019

10/50_Largest_Cities_Rate_Survey_2018_2019_Report.pdf.

U.S. Environmental Protection Agency (EPA). Documentation for EPA's Power Sector Modeling

Platform v6 Using the Integrated Planning Model. Office of Air and Radiation. January 2017. Available

at: https://www.epa.gov/airmarkets/documentation epas power sector modeling platform v6.

If you used your own site specific values, please enter the value used and the

reference source . . .
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Data Element Default Value Recommended data sources for site specific information

Cell C10

Gross MW rating at full load capacity N/A

C17

Oulet SO2 Emissions (SO2out) (lb/mmbtu) N/A

Cell C34

Annual MWH output N/A

Cell C38

Gross heat input rate N/A

Cell C44

Number of hours of Scrubber Operation N/A

Cell C45

Number of hours of Boiler Operation N/A

Cell C47

SDA System Full Time Operators 8

Cell C48

WFDG System Full Time Operators 12

Cell C57

CEPCI for 2022 N/A Provide latest Chemical Engineering Plant Cost Index (CEPCI) Value used: 708

Value was taken from Chemical Engineering magazine, August 2022 Issue. Value was

provided as a final 2021 index number.

EPA recommended default value of 12 operators for WFGD system (<500MW plant size) Value used: 6

The EPA default value is 12 for a plant that is between 100 MW and 500 MW. The

theoretical electrical capacity of the UAF CHPP is 29.5 MW. Based on the size of the

equipment and the EPA recommendation, the value was set at 6 operators. The plant

operates and staff's the plants operation for Monday thru Sunday, 24 hours per day. The

plant has a total of 4 shifts available during the week (2 weekly sections, with each

weekly section staffed during the day and separately at night). WFGD's are material

handling intensive and require support during material offloading, material transfer,

material batching and during operational hours. 6 Full time operators averages to 1.25

fulltime equivalents during each shift. It should be noted that the sensitivity of operators

on a WFGD cost effectiveness result is some what small. The difference in effectiveness

between the currently used 6 operators and using no new additional operators is

roughly $2,500/ton of SO2 removed ($28,500 to $26,000).

Value set at total hours that Scrubber can operate per year, but no more than Boiler operation. 8,760 hours in one year.

Value set at total hours that Boiler can operate per year. 8,760 hours in one year.

EPA recommended default value of 8 operators for SDA system. Not applicable

This calculates the total amount of heat input into the boiler by the coal per MW electrical capacity.

Values of the equation include: Permitted Maximum Heat Input into the Boiler (MMBtu/hr) / MW

capacity

10.02 MMBTU/MWh

Gross Heat Input Rate (GHIR) = Max Heat Input / MW capacity

GHIR = 295.6 MMBtu/hr / 29.5 MW

GHIR = 10.02 MMBTU/MWh

The facility at UAF was designed and constructed as a Combined Heat Power facility which serves the

University in two ways; providing distribution steam for campus heating and other processes, and

electricity for electrical demand on the campus. The Boiler and Steam Turbine at UAF were design as

a bottoming cycle facility which means that the boiler is ramped as needed to meet the amount of

steam heating that is required on campus. The left over steam is sent to the steam turbine to convert

the remaining energy to electricity. This differs to a traditional power plant that uses all of it's

generated steam to generate electricity with little to no distribution of steam for processes or users.

In order to utilize the EPA spreadsheet, a theoretical MW value needed to be calculated for the CHP

facility. To calculate an electrical generation power plant equivalency, we used the BTU input of the

Boiler (total coal flow into the boiler), then using the Boiler efficiency which equates the amount of

BTU's that the boiler captures in the steam cycle. These BTU's were then divided by the Steam

Turbine efficiency, also know has Heat Rate (BTU/kW) which yields a theoretical MW value based on

how the steam turbine can convert BTU's to kW. The resultant was used as a electrical "equivalent"

in the spreadsheet. It should be noted that the facility has no way of generating the calculated

theoretical MW value as the existing Steam Turbine cannot operate beyond it's 17MW nameplate.

Value used: 29.5 MW

"CHPP MW Equivalent" = Boiler BTU Input x Boiler Efficiency / Steam Turbine Heat Rate.

Boiler input: 295,600,000 lb/hr (Provided by B&W)

Boiler efficiency: 85.73% (Provided by B&W)

Steam Turbine efficiency: 8,589 Btu/kWh (Provided by Shin Nippon)

Sources for Default Value

If you used your own site specific values, please enter the value used and the

reference source . . .

SO2 output emissions 0.01 lb/mmbtu was entered to show the WFGD efficiency at 95%

This calculates the total MWh produced by the boiler. This was calculated using electrical capacity

equivalent MW (rating) and multiplying by 8,760 hours per year for an annual MWh output

258,463 MWh

Annual MWh output = Capacity x hours of operation/year

Annual MWh output = 29.50MW x 8,760 hours/year
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Parameter Equation Calculated Value Units

Maximum Annual Heat Input Rate (QB) = A x GHR = 296 MMBtu/hour

Maximum Annual MWh Output (BMW) = A x 8760 = 258,463 MWh

Estimated Actual Annual MWh Output (Boutput) = Value entered by user 258,463 MWh

Heat Rate Factor (HRF) = Gross Plant Heat Rate/10 = 1.00

Total System Capacity Factor (CFtotal) = (Boutput/Bmw)*(tABS/tplant) =
1.000 fraction

Total effective operating time for the scrubber (top) = CFtotal x 8760 = 8,760 hours

SO2 Removal Efficiency (EF) = (SO2in SO2out)/SO2in =
95 percent

SO2 removed per hour = SO2in x EF x QB = 56 lb/hour

Total SO2 removed per year = (SO2in x EF x QB x top)/2000 = 246.00 tons/year

Coal Factor (CoalF) =
1 for bituminous; 1.05 for sub bituminous; 1.07 for lignite (weighted average

is used for coal blends)
1.05

Inlet SO2 Emissions (SO2in) = Value entered by user 0.20 lb/MMBtu

Elevation Factor (ELEVF) = 14.7 psia/P =

Atmospheric pressure at 446 feet above sea level (P) = 2116 x [(59 (0.00356xh)+459.7)/518.6]5.256 x (1/144)* = 14.5 psia

Retrofit Factor (RF) =
Retrofit to existing boiler

1.00

* Equation is from the National Aeronautics and Space Administration (NASA), Earth Atmosphere Model. Available at

https://spaceflightsystems.grc.nasa.gov/education/rocket/atmos.html.

Wet FGD Design Parameters

The following design parameters for the wet FGD system were calculated based on the values entered on the FGD Data Inputs tab. These values were used to prepare the costs shown on the Wet

Not applicable;

elevation factor

does not apply to

plants located at
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Capital Recovery Factor:

Parameter Equation Calculated Value

Capital Recovery Factor (CRF) = i (1+ i)n/(1+ i)n 1 = 0.0847
Where n = Equipment Life and i= Interest Rate

0.2130

Parameter Equation Calculated Value Units

Electricity Usage:

Electricity Consumption (P) = 0.0112e0.155xS x CoalF x HRF x A x 1,000 = 359 kW

Water Usage:

Water consumption (qwater) = [(1.674 x S + 74.68) x A x CoalF x HRF]/1,000 2.3 kgallons/hour

Limestone Usage:

Limestone consumption rate (QLimestone) = [17.52 x A x S x HRF]/2,000] x (EF/0.98) = 0.05 tons/hour

Waste Generation:

Waste generation rate (qwaste) = [1.811 x QLimestone x (EF/0.98) = 0.1 tons/hour

Wastewater Flow Rate:
Wastewater flow rate (F) = A x (0.4 gallons/min/MW) = 12 gallons/minute

Wet FGD System

Mercury Monitor

for Wastewater

Treatment

F-
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Capital costs for the absorber (ABScost) = $8,478,739

Reagent Preparation Equipment Costs (RPEcost) = $1,839,172

Waste Handling Equipment (WHECost) = $758,320

Balance of Plant Costs (BOPcost) = $16,102,837

Wastewater Treatment Facility Costs (WWTcost) = $13,565,812

Total Capital Investment (TCI) = $52,968,345

Wet FGD Capital Costs (ABScost) = $8,478,739

Reagent Preparation (RPEcost) = $1,839,172

Waste Recycling/Handling (WHEcost) = $758,320

Balance of Plant Costs (BOPcost) = $16,102,837

Waste Handling Equipment (WHECost)

WHEcost = 106,000 x A0.716 x (S x HRF)0.45 x RF

in 2022 dollars

in 2022 dollars

BOPcost = 1,070,000 x (A)0.716 x (CoalF x HRF)0.4 x ELEVF x RF

Reagent Preparation Costs (RPEcost)

RPEcost = 202,000 x A0.716 x (S x HRF)0.3 x RF

in 2022 dollars

Balance of Plant Costs (BOPcost)

in 2022 dollars

in 2022 dollars with disposal at offsite landfill

Wet FGD Capital Costs (ABScost)

ABScost = 584,000 x (A)0.716 x (CoalF x HRF)0.6 x (S/2)0.02 x ELEVF x RF

Wet FGD Cost Estimate

Total Capital Investment (TCI)

TCI = 1.3 x (ABScost + RPEcost + WHECost + BOPcost) + WWTCost

F-
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Wastewater Treatment Facility Costs (WWTcost) = $13,565,812

Direct Annual Costs (DAC) = $3,075,590
Indirect Annual Costs (IDAC) = $4,514,299
Total annual costs (TAC) = DAC + IDAC $7,589,888

Annual Maintenance Cost = 0.015 x TCI = $794,525
Annual Operator Cost = FT × 2,080 × Hourly Labor Rate $611,520

Annual Reagent Cost = Qlimestone x CostLimestone x top = $126,658

Annual Electricity Cost = P x Costelect x top = $643,921

Annual Make up Water Cost = qwater x Costwater x top = $248,219

Annual Waste Disposal Cost = qwaste x Costfuel x top = $198,422

Annual Wastewater Treatment Cost = (6.3225F + 472,080) x 0.958 x CFtotal x ESC = $452,324 (with disposal at offsite landfill)

Replacement Cost for Mercury Monitor = CFmm x MMCost = $0 (replaced once every 6 years.)

Direct Annual Cost = $3,075,590 in 2022 dollars

Administrative Charges (AC) = 0.03 x (Annual Operator Cost + 0.4(Annual Maintenance Cost)) = $27,880
Capital Recovery Costs (CR)= CRF x TCI = $4,486,419
Indirect Annual Cost (IDAC) = AC + CR = $4,514,299 in 2022 dollars

Total Annual Cost (TAC) = $7,589,888

SO2 Removed = 246 tons/year

Cost Effectiveness = $30,853 per ton of SO2 removed in 2022 dollars

Cost Effectiveness = Total Annual Cost/ SO 2 Removed/year

per year in 2022 dollars

Wastewater Treatment Facility Costs (WWTcost)

in 2022 dollars

Direct Annual Costs (DAC)
DAC = Annual Maintenance Cost + Annual Operator Cost + Annual Reagent Cost + Annual Make up Water Cost + Annual Waste Disposal Cost + Annual Auxiliary Power Cost + Annual Wastewater

Indirect Annual Cost (IDAC)
IDAC = Administrative Charges + Capital Recovery Costs

Cost Effectiveness

Total Annual Cost (TAC)
TAC = Direct Annual Costs + Indirect Annual Costs

Wastewater Treatment Facility Costs with Onsite Landfill

WWTcost = (41.36 F + 11,157,588) x RF x 0.898

Wastewater Treatement Facility Costs with Offsite Landfill

WWTcost = (41.16 F + 11,557,843) x RF x 0.898

in 2022 dollars with disposal at offsite landfill
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Input Data for EPA Spreadsheet

F-11

Public Review Draft August 19, 2024

Appendix III.D.7.7-2025



F-12

Ò±¬»­æ
ïò Ë­»¼ ¿­ ·²°«¬ ·² ÛÐß ­°®»¿¼­¸»»¬ ·² þÉ»¬ ú Ü®§ ÚÙÜ Ü¿¬¿ ×²°«¬­þ ¬¿¾ô Ý»´´ Ýïð ¬± ½¿´½«´¿¬» ¿ ¬¸»±®»¬·½¿´ »´»½¬®·½¿´ ½¿°¿½·¬§
»¯«·ª¿´»²¬ º±® ¬¸» ÝØÐÐ ¿¬ ËßÚò
îò Ë­»¼ ¿­ ·²°«¬ ·² ÛÐß ­°®»¿¼­¸»»¬ ·² þÉ»¬ ú Ü®§ ÚÙÜ Ü¿¬¿ ×²°«¬­þ ¬¿¾ô Ý»´´ Ýíè ¬± ½¿´½«´¿¬» Ù®±­­ Ø»¿¬ ×²°«¬ Î¿¬» øÙØ×Î÷ò
íò Ë­»¼ ¿ª»®¿¹» ±º ¬¸» ËßÚ °®±ª·¼»¼ ®¿²¹» º±® ¸¿«´·²¹ ¿­¸ò Ì¸·­ ©¿­ «­»¼ ¿­ ¿² ·²°«¬ ·² ÛÐß ­°®»¿¼­¸»»¬ ·² þÉ»¬ ú Ü®§ ÚÙÜ
Ü¿¬¿ ×²°«¬­þ ¬¿¾ò Ý»´´ Ýêì º±® É¿­¬» Ü·­°±­¿´ Ý±­¬ò
ìò Ë­»¼ ¿² ·²°«¬ ·² ÛÐß ­°®»¿¼­¸»»¬ ·² þÉ»¬ ú Ü®§ ÚÙÜ Ü¿¬¿ ×²°«¬­þ ¬¿¾ò Ý»´´ Ýêí º±® Û´»½¬®·½·¬§ Ý±­¬ò
ëò Ë­»¼ ¿² ·²°«¬ ·² ÛÐß ­°®»¿¼­¸»»¬ ·² þÉ»¬ ú Ü®§ ÚÙÜ Ü¿¬¿ ×²°«¬­þ ¬¿¾ò Ý»´´ Ýêî º±® É¿¬»® Ý±­¬ò
êò Ë­»¼ ¿² ·²°«¬ ·² ÛÐß ­°®»¿¼­¸»»¬ ·² þÉ»¬ ú Ü®§ ÚÙÜ Ü¿¬¿ ×²°«¬­þ ¬¿¾ò Ý»´´ Ýêï º±® Ô·³»­¬±²» Ý±­¬ º±® ÉÚÙÜò
éò Ý¸»³·½¿´ Û²¹·²»»®·²¹ Ð´¿²¬ Ý±­¬ ×²¼»¨ º®±³ ß«¹«­¬ îðîî Û¼·¬·±²ò Ò«³¾»® ©¿­ º·²¿´ îðîï ·²¼»¨ ²«³¾»®ò ×²°«¬ «­»¼ º±® Ý»´´
Ýëé

Í»» ²±¬» ï

Í»» ²±¬» î

Í»» ²±¬» ï

Public Review Draft August 19, 2024

Appendix III.D.7.7-2026



Jahn, Mario

From: Payne, Mark

Sent: Friday, July 8, 2022 10:56 AM

To: Jahn, Mario

Cc: Solan, John

Subject: FW: Ash Disposal

fyi

Mark Payne, PE, PMP, Senior Project Manager 
STANLEYCONSULTANTS, 8000 South Chester St, Suite 500, Centennial,CO 80112 
T: 303.925.8375 | M: 720.240.3271 | stanleyconsultants.com 

From: Frances Isgrigg <fisgrigg@alaska.edu>
Sent: Friday, July 8, 2022 10:43 AM
To: Courtney Kimball <ckimball@boreal services.com>; Payne, Mark <PayneMark@stanleygroup.com>
Subject: Ash Disposal

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Below is information regarding the current cost of ash disposal. Since we are moving forward with limestone instead of
bicarb there is no longer concern regarding sodium salts.

From: Ciara Villalobos <cdvillalobos@alaska.edu>
Date: Thu, Jul 7, 2022 at 11:58 AM
Subject: Re: Cost for ash disposal
To: Frances Isgrigg <fisgrigg@alaska.edu>
Cc: Karen Mallette <kamallette@alaska.edu>

Hi Frances,

Currently we are paying $880.00 per 20 cubic yard truckloads. I believe that is about 3 4 tons per truckload, so about
$220.00 $293.33 per ton. We also pay about $65.00 per hour for standby time.

Let me know if you need any more information on that, or need invoices as well.

Cheers,
Ciara

Frances M. Isgrigg, PE
Division of Design and Construction
907 590 5809
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Jahn, Mario

From: Solan, John

Sent: Wednesday, July 20, 2022 4:08 PM

To: Jahn, Mario

Subject: FW: Limestone $

From: Courtney Kimball <ckimball@boreal services.com>
Sent:Wednesday, July 20, 2022 1:58 PM
To: Solan, John <SolanJohn@stanleygroup.com>
Subject: FW: Limestone

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Courtney

From: Frances Isgrigg <fisgrigg@alaska.edu>
Sent: Thursday, January 6, 2022 08:40
To: Courtney Kimball <ckimball@boreal services.com>; Mark Fitz <FritzMark@stanleygroup.com>
Subject: Limestone

Courtney, Mark

Limestone is $287.63 per ton along with $180.42 for standby unloading time.

Frances

Frances M. Isgrigg, PE
Division of Design and Construction
907 590 5809

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the
addressee(s) and may contain confidential and/or privileged information and may be legally protected from disclosure. If
you are not the intended recipient of this message or their agent, or if this message has been addressed to you in error,
please immediately alert the sender by reply email and then delete this message and any attachments. If you are not the
intended recipient, you are hereby notified that any use, dissemination, copying, or storage of this message or its
attachments is strictly prohibited. E mail cannot be guaranteed to be secure or error free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. Neither the sender nor Stanley
Consultants, Inc. accept liability for any errors or omissions in the contents of this message, which arise as a result of e
mail transmission.
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Trend lines for Effectiveness verses MW Capacity
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Unit Megawatt

(MW)

Total Capital Investment

(TCI)

Total Annual Cost

(TAC)

Tons removed per year

(tons/year)

Cost Effectiveness

($/ton)

10 33,917,925$ 4,343,112$ 83 52,092$

15 39,402,865$ 5,010,021$ 125 40,061$

20 44,381,890$ 5,634,443$ 167 33,790$

25 49,015,643$ 6,229,869$ 208 29,889$

29.5 52,968,127$ 6,747,657$ 246 27,430$

40 61,570,313$ 7,903,060$ 333 23,698$

50 69,181,860$ 8,954,844$ 417 21,481$

60 76,369,968$ 9,971,068$ 500 19,932$

70 83,224,041$ 10,959,240$ 584 18,778$

80 89,804,563$ 11,924,439$ 667 17,878$

90 96,154,909$ 12,870,308$ 750 17,152$

100 102,307,543$ 13,799,573$ 834 16,551$

125 116,976,601$ 16,062,897$ 1042 15,413$

150 130,829,612$ 18,257,690$ 1251 14,599$

160 136,183,107$ 19,119,843$ 1334 14,333$

174 143,521,272$ 20,313,695$ 1451 14,003$

200 156,720,948$ 22,494,878$ 1667 13,490$

250 180,816,881$ 26,581,288$ 2084 12,753$

275 192,341,712$ 28,580,560$ 2293 12,465$

300 203,572,358$ 30,555,126$ 2501 12,216$

350 225,270,396$ 34,440,161$ 2918 11,802$

400 246,102,469$ 38,252,472$ 3335 11,470$

450 266,205,883$ 42,003,590$ 3752 11,195$

500 285,683,414$ 45,702,147$ 4169 10,963$

550 304,614,572$ 49,354,819$ 4586 10,763$

600 323,062,497$ 52,966,909$ 5002 10,588$

Wet Flue Gas Desulfurization (WFGD)

29.5 MW, $27,430

$

$10,000

$20,000

$30,000

$40,000

$50,000

$60,000

0 100 200 300 400 500 600

WFGD Cost Effectiveness
($/ton) vs. Electrical Capacity (MW)
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Total Capital Investment CDS (Circulating Dry Scrubber) Date: 12/28/2022

Project: UAF BACT Analysis Prepared By: M. Jahn

Vendor: Andritz Updated By: C. Kimball

Rev: B

DIRECT COSTS QTY UNIT UNIT COST TOTAL MATERIALS COST TOTAL LABOR COST

(1) Purchased equipment and material costs
(a) Basic equipment

CDS System 1 EA 16,950,000.00$

ID Fan 1 EA 567,879.00$

Fire System 1 EA 134,000.00$

HVAC 1 EA 445,000.00$

Demo of existing Water Treatment Building 1 EA 500,000.00$

Total CDS System TOTAL = 18,596,879$

(b) Instrumentation
Total Instrumentation 1 EA 760,000.00$

TOTAL = 760,000$

(c) Freight
ID Fan System Freight 1 LOT 112,000.00

TOTAL = 112,000$

(d) Extended Outage Costs
Additional days beyond a typical 3 week outage 21 days 48,028.00$

TOTAL = 1,008,588$

(e) Vendor representatives fees
Onsite Vendor Representatives fees (enter no. of days and daily rate) 7 Days 2000 14,000$

TOTAL = 14,000$

Purchased Equipment and Material Cost (PEMC) PEMC = 20,491,467$

(2) Direct Installation Costs
(a) Concrete (CDS Building, Duct Supports) 1 LOT 800,000.00$ 800,000$

(b) Site Vibro Compaction (CDS Building, Supports) 1 LOT 423,000.00$ 423,000$

(c) Structural Steel (CDS Building, Supports, Duct) 1 LOT 3,064,000.00$ 3,064,000$

(d) Electrical 1 LOT 883,000.00$ 883,000$

(e) Insulation 1 LOT 66,000.00$ 66,000$

(f) Abovegrade piping 1 LOT 442,000.00$ 442,000$

(g) Golden Heart Utility Relocation 1 LOT 856,212.16$ 856,212$

Direct Installation Costs (DIC) Estimate for new building, foundation, piping, electrical, etc. DIC = 6,534,212$

Total Direct Costs (TDC) TDC = (PEMC) + (DIC) = 27,025,679$

INDIRECT COSTS
(3) Engineering, Procurement & Construction Support Services 10% % TDC 2,702,568$

(4) Performance tests 1 EA 75,000$ 75,000$

Total Indirect Costs (TIC) TIC = 2,777,568$

MANAGEMENT AND CONTINGENCY COSTS
(5) Contingency 10% % TDC 2,702,568$

Total Management and Contingency Costs (TM&CC) TM & CC = 2,702,568$

TOTAL CAPITAL INVESTMENT (TCI) TCI = (TDC)+(TIC)+(TM&CC) = 32,505,815$

Line Number/Description

Line Number 1a

Line Number 1a

Line Number 1a

Line Number 1a

Line Number 1a

Line Number 1b

Line Number 1c

Line Number 1d

Line Number 1e

Line Number 2a thru 2g

Line Number 3

Line Number 4

Line Number 5

Capital Costs

Shaded cells indicate user inputs.

Title

Total CDS System

CDS price provided by OEM Vendor. Cost includes equipment supply and installation costs.

Andritz provided a rough installation factor based on material supply. Assumed installation

costs were the same as equipment supply.

Comment

ID Fan

Fire System

HVAC

Pricing provided by Clarage for new ID Fan. Fan shipping is provided in line number 1c.

Fire System costs for the new CDS Building. Costs were derived from the original UAF estimate

and scaled based on a cost/square foot and escalated using CEPCI.

HVAC costs for the new CDS Building. Costs were derived from the original UAF estimate and

scaled based on a cost/square foot and escalated using CEPCI.

Water Treatment Building

Demolition

Total Instrumentation

ID Fan Shipping Costs

Water Treatment Building Demolition costs to demolish the existing water treatment building.

The new CDS building will be built in it's place. Estimated costs were derived on a level of effort

basis

Total costs for new cabinets and integrating CDS I/O into existing UAF DCS.

Costs to ship ID fan to site.

Costs for Preliminary Engineering costs to assist the University in soliciting bidders with

specifications, preliminary drawings and procurement support for the AQCS system. Additional

services include home office support for shop drawing review and occasional site support

during construction for potential issues. Engineering is a percentage of the Total Direct Costs of

the Project.

Costs for a 3rd party performance testing company to validate emissions and performance

guarantees by CDS vendor during operation

Construction Contingency is an allottment for additonal or unexpected costs during the project.

RS Means defines contingency allowances and ranges between 3 20% depending on what

design stage the project is in. A 10% contingency is a project that is in Design Development,

wheras a Conceptual Design phase allows for a 20% contingency. A 10% contingency for this

cost estimate is considered low as the project is still in a Development phase.

Construction Contingency

Direct Install Costs

Engineering Services

Performance Test

Extended Outage Costs

UAF typically schedules for a 3 week outage on Boiler #5. A CDS outage will take 6 weeks and

University will incur 3 additional weeks of outage costs that include purchasing electric power

and running additional boilers for steam generation. Costs per day were provided by UAF

personnel. The daily outage cost calculations are presented in the last section of Appendix G

beginning on page G 73.

Vendor Representative Costs

Costs incurred for OEM to send a Field Technician to the field to confirm installation and

provide technical guidance if needed. Cost per day includes hourly burdened rate for employee

daily allowances and travel expenses. Based on general engineering and project experience.

Costs broken down into individual disciplines for balance of plant equipment, materials and

labor for the CDS System. Cost estimate basis for each discipline are provided as attachments.

University of Alaska Fairbanks

BACT Analysis December 2022
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Total Annualized Costs CDS (Circulating Dry Scrubber) Date: 12/28/2022

Project: UAF BACT Analysis Prepared By: M. Jahn

Vendor: Andritz Updated By: C. Kimball

Rev: B

DIRECT ANNUAL COSTS QTY UNIT UNIT COST TOTAL MATERIALS COST TOTAL LABOR COST TOTAL

(1) Operating Labor 8,864 MH 49.09 Excluded 435,134$ 435,134$

(2) Supervisory Labor MH Excluded Excluded Excluded

(3) Maintenance Labor 520 MH 49.09 Excluded 25,527$ 25,527$

(4) Maintenance Materials 1 LOT 25,527 25,527$ Excluded 25,527$

(5) Utilities

(a) Reagent: TON N/A N/A N/A

(b) Electricity: 5,452,399 kWh 0.205 1,117,742$ Excluded 1,117,742$

(c) Water: 8,935 (K) Gallons 11.30 100,968$ Excluded 100,968$

Total Direct Annual Costs (TDAC) TDAC = 1,704,897$

INDIRECT ANNUAL COSTS
(6) Overhead 1% % 325,058$ 325,058$

(7a) Administrative Charges, Insurance 3% % total capital 975,174$ 975,174$

(7b) Capital Recovery Factor [see inputs below] 0.0847

(8) Capital Recovery CRF * TCI = 2,752,308$

Total Indirect Annual Costs (TIAC) TIAC = 4,052,540$

TOTAL ANNUALIZED COSTS (TAC) TAC = (TDAC) + (TIAC) = 5,757,437$

Data Inputs for Capital Recovery Factor:

Annual Interest Rate (EPA OAQPS Control Cost Manual) 7.50 %

Project Life (EPA OAQPS Control Cost Manual) 30 years

Shaded cells indicate user inputs

Title CommentLine Number/Description

Operating/Maintenance Labor

Maintenance Material

Provided by UAF. Rate is burdoned rate for level of personnel operating and performing

maintenance on this type of equipment. Additional FT operations person is assumed per shift.

Four total shifts per week. Quarter FT maintenance persons is assumed for the new CDS system.

Allotment for maintenance materials. Item is equal to the maintenance labor allotment in line 3.

Annualized Costs

Line Number 1 and 3

Line Number 4

Overhead

Admin Charges, etc

Pricing provided by UAF for published utility rates on campus. Electical consumption rate provided

by CDS vendor. Additional consumption by larger ID Fan was also included.

Calculated as percent of Total Capital Investment

Calculated as percent of Total Capital Investment

Water
Pricing provided by UAF for published utility rates on campus. Water consumption rate provided

by CDS vendor.

Annual Interest Rate

Project Life

Capital Recovery Factor

Capital Recovery

EPA calculated factor using Interest Rate and Project Life Span

Capital Recovery Factor times Total Capital Investment.

Latest federal prime rate. https://www.federalreserve.gov/releases/h15/

Project Life expectancy in years.

Line Number 6

Project Life (EPA OAQPS Control Cost Manual)

Line Number 7a

Line Number 7b

Line Number 8

Annual Interest Rate (EPA OAQPS Control Cost Manual)

Line Number 5a Reagent CDS vendor will not require injection of reagent for SO2 reduction.

Line Number 5b

Line Number 5c

Electricity

University of Alaska Fairbanks

BACT Analysis December 2022
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Quotation

No: 24257DM22 

Date: 06/07/2022 

Validity: 30 days 

Page: 1 of  7 

A Twin City Fan Company ~ 5959 Trenton Lane ~ Minneapolis ~ MN 55442 ~ Tel (763) 551-7600 ~ Fax (763) 551-7601 

To: Mario Jahn, Mechanical Engineer 

From: Darren Miller, Senior Sales Application Engineer

Project: Feasibility Study - Replacement of Clarage S0# 711053-3-1. 

Customer Reference:  University of Alaska Fairbanks (UAF), I.D. Fan System Upgrade 

Clarage Proposal: 24257DM22

We refer to our above and are pleased to offer the attached pricing and construction of the Clarage Fan. 
This proposal is good for 30 days from date above for placement of order. 

Pricing is based on fans being ordered within the above time frame. Shipping terms are. FCA - Point of 
Manufacture Pulaski TN for fans & supplier's works for buy outs per INCOTERMS 2010. No freight is included 
unless otherwise stated in this proposal. Export boxing if required is by others unless otherwise stated in this 
proposal. All products are subject to a weekly storage fee of $0.025/pound starting 5 business days after 
notification of readiness to ship. 

Price quoted is valid for 30 days from the date above for placement of order and is good for shipment of 
the product within 6 months of order.  Shipment after 6 months from order date is subject to pricing 
escalation.

General Arrangement Approval Drawings: 3 – 4 weeks after receipt of approved Purchase Order. Fan 
Manufacturing: 22 – 24 weeks after drawing approval and subject to motor lead time if supplied by Clarage. 
Add another two weeks for Mechanical Run and / or Performance Testing if required. Delivery dates above are 
subject to motor and other vendor lead times.  Delivery does not reflect customer approval time. 

Clarage proposes the following contract payment terms subject to Clarage’s Credit department’s approval: 

Clarage proposes the following progress payments for quotations over $75,000.00 subject to credit approval: 
10% Invoiced Upon Customer Receipt of Approval Drawings 
40% Invoiced Upon Customer Release to Production 
30% Invoiced Upon Notification of Clarage's Readiness to Ship 
20% Invoiced Upon Shipment 
- See Exceptions and clarifications for deviations.

Scope of fan supply and pricing is as listed in the following pages.

This quotation is per Clarage’s attached terms and conditions. 

We trust this information is complete. Should you require additional information, contact undersigned at 

Darren Miller
Senior Sales Application Engineer |  Clarage 
202 Commerce Way  | Pulaski, TN 38478 
Cell: 931.787.2921  |  Main: 931.424.2500  
Web: clarage.com |   Email: dmiller@clarage.com
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Quotation

No: 24257DM22 

Date: 06/07/2022 

Validity: 30 days 

Page: 2 of  7 

A Twin City Fan Company ~ 5959 Trenton Lane ~ Minneapolis ~ MN 55442 ~ Tel (763) 551-7600 ~ Fax (763) 551-7601 

Clarage Fan Selection: 

Input Parameters: 

Static Pressure: 54 inches w.g. 
Volume:  120,000 cfm 
Density: 0.0536 lb/ft3 
Temperature:  170°F
Elevation: 450 ft above sea level 

Fan Model:  5123-AF 
Fan Size: 102.75” Airfoil 
Design Speed:  1200 RPM 
Design Temperature: 400°F

Features: 
- Fan housing constructed of: 0.5 in. ASTM A-36
- Fan housing discharge: 90 deg.  (Customer to determine at later date)
- Inlet piece of: ASTM A-36
- Inlet box constructed of: 0.5 in. ASTM A-36
- Inlet box inlet angle: 360 deg.  (Customer to determine at later date)
- Impeller material: ASTM A-514S or equal.
- Shaft material: SAE 1045 Forge or equal
- Hub material: SAE 1026 Forge or equal
- Impeller rotation: CW.  (Customer to determine at later date)
- Sandblast and Paint entire fan

- Surface Prep: SSPC-SP-2 – Hand Tool Cleaning
- Paint: One coat of Stabler 4559A heat resistant dark gray primer at 2.0 - 3.0 mils per coat DFT.

- Housing & inlet box split for wheel removal (split location to be determined after order)
- Access doors, drain w/plugs (1 per inlet box, and 1 per housing), inlet box and outlet flanges.
- Outlet area: 26.3 ft2
- Motor and Bearing support pedestal. Arrangement: 7
- Volume control: SPD  (Speed control by others)
- OSHA approved guards
- Sandblast and Paint entire fan
- Bearings: Dodge Sleevoil RTL.
- Coupling: Renold/Holset Series PM size 60 or equivalent.
- Shaft seal: single

Price for one (1) fan with above features: $425,808.00

Option features and pricing: 

Motor
- Motor: Frame: 500C, 1250hp, 1200rpm. Motor is designed for full voltage starting only unless
otherwise stated. To confirm reduced voltage starting capability, please consult factory.

Price for one (1) motor with above features: $142,071.00
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Quotation

No: 24257DM22 

Date: 06/07/2022 

Validity: 30 days 

Page: 3 of  7 

A Twin City Fan Company ~ 5959 Trenton Lane ~ Minneapolis ~ MN 55442 ~ Tel (763) 551-7600 ~ Fax (763) 551-7601 

Project Reference:

1. Fan Details:
Quantity Price Each Extended Price 

1 $425,808.00 $425,808.00

Fan Type: 5123-AF SWSI Volume: 120000 cfm 
Blade Design: Airfoil Static Pressure 54 in.wg
Diameter: 102.75 in Density: 0.0536 lb/ft3
Width: 100 % Temperature: 170 F 
Speed: 1180 rpm Elevation: 450 ft 
Brake Horsepower: 1231 hp Outlet Area: 26.3 ft2 
Static Efficiency: 83 %

2. Fan Configuration:

Rotation: CW Inlet Angle: 360 deg.
Volume Control: SPD Discharge Angle: 90 deg.
Arrangement: 7

3. Construction Details:

Impeller Material: ASTM A-514S or equal. Liners: No blade liners 
Housing Material: 0.5 in. ASTM A-36 Shaft Material: SAE 1045 Forge or equal 
Bearings: Dodge Sleevoil RTL. Coupling: Renold Series PM size 60 

Optional Motor: Frame: 500C, 1250hp, 1200rpm 

4. Performance Ratings

Ratings Rating Point

Volume: 120000 cfm
Static Pressure: 54 in.wg
Density: 0.0536 lb/ft3
Temperature: 170 F
Speed: 1180 rpm
Brake Horsepower: 1231 hp 
Static Efficiency: 83 %
Noise Level: 111 dBA
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Quotation

No: 24257DM22 

Date: 06/07/2022 

Validity: 30 days 

Page: 4 of  7 

A Twin City Fan Company ~ 5959 Trenton Lane ~ Minneapolis ~ MN 55442 ~ Tel (763) 551-7600 ~ Fax (763) 551-7601 
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Quotation

No: 24257DM22 

Date: 06/07/2022 

Validity: 30 days 

Page: 5 of  7 

A Twin City Fan Company ~ 5959 Trenton Lane ~ Minneapolis ~ MN 55442 ~ Tel (763) 551-7600 ~ Fax (763) 551-7601 
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Quotation

No: 24257DM22 

Date: 06/07/2022 

Validity: 30 days 

Page: 6 of  7 

A Twin City Fan Company ~ 5959 Trenton Lane ~ Minneapolis ~ MN 55442 ~ Tel (763) 551-7600 ~ Fax (763) 551-7601 

7. Fan Noise Levels:

Fan sound power levels are certified by Clarage to have been tested and rated in accordance with AMCA 
Standard 300. Sound pressure levels are estimates based on the installation conditions and attenuations as 
shown with noise from all other sources such as fan drives, duct radiation, etc. considered to be more than 8 db 
lower, and that on-job sound measurements are made off-axis of any air system inlet or outlet. Exception is 
taken to specifications requiring guarantee of sound pressure level because on-site conditions beyond Clarage 
control may deviate from the conditions below.

Noise levels based on Free Field conditions. 
Directivity = 1, Measurement Distance = 3 ft

Point dBA Sound Type 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 

Sound Pwr. (Lw dB) 125 123 125 116 114 111 104 99 

Rating 
Point 

111 Sound Pres. (Lp dB) 112 112 115 106 104 101 94 89 

P1 0 Sound Pres. (Lp dB) 0 0 0 0 0 0 0 0

P2 0 Sound Pres. (Lp dB) 0 0 0 0 0 0 0 0

P3 0 Sound Pres. (Lp dB) 0 0 0 0 0 0 0 0

P4 0 Sound Pres. (Lp dB) 0 0 0 0 0 0 0 0

P5 0 Sound Pres. (Lp dB) 0 0 0 0 0 0 0 0

P6 0 Sound Pres. (Lp dB) 0 0 0 0 0 0 0 0

P7 0 Sound Pres. (Lp dB) 0 0 0 0 0 0 0 0

P8 0 Sound Pres. (Lp dB) 0 0 0 0 0 0 0 0

P9 0 Sound Pres. (Lp dB) 0 0 0 0 0 0 0 0

P10 0 Sound Pres. (Lp dB) 0 0 0 0 0 0 0 0
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Quotation

No: 24257DM22 

Date: 06/07/2022 

Validity: 30 days 

Page: 7 of  7 

A Twin City Fan Company ~ 5959 Trenton Lane ~ Minneapolis ~ MN 55442 ~ Tel (763) 551-7600 ~ Fax (763) 551-7601 

A. Exceptions and Clarifications:

Clarage standard welding is to AWS standards including the allowances for weld splatter per AWS.  Any 
additional requirements not included unless expressly mentioned as an alternative in the proposal.  
Standard paint is a Stabler 4559A heat resistant dark gray primer. which provides good adhesion and 
toughness to ferrous metal surfaces.  This primer is weldable which renders it an ideal coating for field 
erected equipment. Alternative coatings must be expressly mentioned as an alternative in the proposal. 

B. Optional Extended Warranty:

Clarage offers to extend the Standard Parts Only warranty for up to 48 months from delivery at an 
additional cost of ¼ % of the contract price per month of requested extension period (3% per year). 

Additional warranty coverage for costs beyond the Clarage Standard Parts Only warranty is also available 
for purchase:

1. Site labor for the repair or replacement (excluding equipment rentals and access charges such as
a crane and any costs for plant or closures), - add 5% to the proposal price.

2. All costs of the warranty repair or replacement, - add 10% to the proposal price.

TERMS AND CONDITIONS OF SALE:

Twin City Clarage, LLC’s offer is expressly limited to the express terms of this offer, which are located at 
https://clarage.com/terms-conditions
and any purported acceptance that that modifies, omits, or alters the terms of this offer regardless of 
whether the change is material or immaterial shall be not be a valid acceptance. 
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Ú·®» Í§­¬»³ ¬±¬¿´ ·² îðïé ¼±´´¿®­

37,932.00$

Ú·®» Í§­¬»³ ¬±¬¿´ ­¯«¿®» º±±¬¿¹»

3,538.00

Ì±¬¿´ Ú·®» Í§­¬»³ ½±­¬­ñ ­¯«¿®» º±±¬ ·² îðïé ¼±´´¿®­
ïðòéî

îðîï ÝÛÐÝ× ×²¼»¨
éðè

îðïé Þ¿­» Ý¿­» ÝÛÐÝ× ×²¼»¨
ëêéòë

ÝÛÐÝ× Ú¿½¬±® º®±³ îðïë ¬± îðîï
ïòîë

Ë°¼¿¬»¼ îðîï Ú·®» Í§­¬»³ üñ­¯º¬

13.38$

Ò»© ÝÜÍ ­¯«¿®» º±±¬¿¹»

10,000.00

Ò»© Ú·®» Í§­¬»³ Ð®·½» º±® ÝÜÍ
ïííôéëêòêíü

PROBABLE CONSTRUCTION COSTS

134,000$

Fire System Cost Estimate Basis: 

ìò ß ²»© ­¯«¿®» º±±¬¿¹» ©¿­ ½¿´½«´¿¬»¼ º±® ¬¸» ²»© ÝÜÍ ­§­¬»³ ¾«·´¼·²¹
¾¿­»¼ ±² °®»´·³·²¿®§ ¿®®¿²¹³»²¬ °®±ª·¼»¼ ¾§ ÝÜÍ ª»²¼±®ò

ëò Ì¸» ²»© ÝÜÍ ­¯«¿®» º±±¬¿¹» ©¿­ ³«´¬·°´·»¼ ¾§ ¬¸» ÝÛÐÝ× ·²¼»¨ ®¿¬·±
¬± ±¾¬¿·² ¿ Ú·®» ß´¿®³ ½±­¬ º±® ¬¸» ÝÜÍ ¾«·´¼·²¹ ·² îðîï ¼±´´¿®­ò

Fire System Equipment Supply and Installation

ïò Ú·®» Í§­¬»³ ½±­¬­ º®±³ îðïé ©»®» ±¾¬¿·²»¼ º®±³ ¬¸» ±®·¹·²¿´ ËßÚ ½±­¬
»­¬·³¿¬» ¿²¼ ¾®±µ»² ¼±©² ·²¬± ¿ °®·½»ñ­¯«¿®» º±±¬ò Ì¸» Ó¿¬»®·¿´ Ø¿²¼´·²¹
Þ«·´¼·²¹ ©¿­ «­»¼ ¿­ ¬¸» ¾¿­·­ º±® ¬¸» üñ­¯º¬ò

îò îðïé Ú·®» Í§­¬»³ °®·½»ñ­¯«¿®» º±±¬ ©¿­ »­½¿´¿¬»¼ «­·²¹ ¬¸» ÝÛÐÝ×
½±­¬ ·²¼»¨ ®¿¬·± ²«³¾»® ¾»¬©»»² îðïé ¿²¼ îðîï §»¿® »²¼ò

íò Ì¸» îðïé üñ­¯º¬ ½±­¬ ©¿­ ³«´·¬°´·»¼ ¾§ ¬¸» ÝÛÐÝ× ·²¼»¨ ®¿¬·± ¬± ±¾¬¿·²
îðîï Ú·®» Í§­¬»³ ½±­¬­ñ ­¯«¿®» º±±¬ò
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NSE Estimate No.: N1412075

Date: 01/22/2015
Customer: Stanley Consultants

Location: University of Alaska Fairbanks

Fairbanks, AK

ESTIMATE SUMMARY: Electronic Safety and Security

Revision: ____03/06/2017_

ÜÛÍÝÎ×ÐÌ×ÑÒ    ÏËßÒÌ×ÌÇ ÛÏË×ÐÓÛÒÌ ÓßÌÛÎ×ßÔ

ËÒ×Ì ÛÏË×Ð ÐÎ×ÝÛ ÓßÌÛÎ×ßÔ ØÎÍñ ÓËÔÌ ÌÑÌßÔ ÔßÞÑÎ ÔßÞÑÎ       ËÒ×Ì ÌÑÌßÔ

ÐÎ×ÝÛ ÝÑÍÌ  ÐÛÎ ËÒ×Ì ÝÑÍÌ ËÒ×Ì ÚßÝÌ ØÎÍò ÎßÌÛ ÝÑÍÌ ÝÑÍÌ ÝÑÍÌ

ÔßÞÑÎ

 Ò±ò ËÒ×ÌÍ

DA - Material Handling

FIRE ALARM SYSTEM

ØßÆò ÓßÒËßÔ ÐËÔÔ ÍÌßÌ×ÑÒ ê Û¿½¸ óü óü          ëððòððü íôðððü îòðð ï ïîòðð èèòìíü      ïôðêïü êéêòèíü ìôðêïü

ØßÆò ØÑÎÒ é Û¿½¸ óü óü          ïôîëðòððü èôéëðü îòðð ï ïìòðð èèòìíü      ïôîíèü ïôìîêòèêü çôçèèü

ØßÆò ÍÌÎÑÞÛ ç Û¿½¸ óü óü          ïôðððòððü çôðððü îòðð ï ïèòðð èèòìíü      ïôëçîü ïôïéêòèçü ïðôëçîü

ØÑÎÒñ ÍÌÎÑÞÛ ï Û¿½¸ óü óü          ïððòððü ïððü ïòðð ï ïòðð èèòìíü èèü ïèèòððü ïèèü

Úß ÝÑÒÜË×Ì ú ÝÑÒÜËÝÌÑÎÍ

íñìþ ÎòÍòÝò ëðð Ô·²òÚ¬ óü óü éòëîü íôéêðü êòðð ïðð íðòðð èèòìíü îôêëíü ïîòèíü êôìïíü

       Ú×ÌÌ×ÒÙÍ ú ßÍÍÛÓÞÔÇ ï Ó¿¬´ óü óü íôéêðü ðòëð Ô¿¾ ïëòðð üèèòìí ïôíîêü ëôðèêü

ïèñî ÍÌÐ ÍÔÝ ÝÑÒÜËÝÌÑÎÍ íðð Ô·²òÚ¬ óü óü ðòíëü ïðëü ïðòðð ïððð íòðð èèòìíü      îêëü ïòîíü íéðü

ïî ßÉÙ ÌØØÒ ïððð Ô·²òÚ¬ óü óü ðòíëü íëðü ïðòðð ïððð ïðòðð èèòìíü      èèìü ïòîíü ïôîíìü

­¯º¬ íëíè

DA - Bridge íéôçíîü

ËßÚ ÝÑÓÞ×ÒÛÜ ØÛßÌ ßÒÜ ÐÑÉÛÎ ÎÛÐÔßÝÛÓÛÒÌ ÐÎÑÖÛÝÌ

ËßÚ Ð®±¶»½¬ Ò«³¾»® Š îðïîðíï ÝÐØÎ Ü·ª îè Ð¿¹» ï ±º ï
G-15

Ì±¬¿´ ½±­¬ º±® Ú·®»
ß´¿®³ Í§­¬»³ ·²
Ó¿¬»®·¿´ Ø¿²¼´·²¹
Þ«·´¼·²¹ ·² îðïé
¼±´´¿®­ò

îðïé üñ­¯º¬ º±®
ØÊßÝ ·­æ ïðòéî
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

ØÊßÝ ÞßÝÕËÐ ÝÑÍÌÍ 
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ØÊßÝ ¬±¬¿´ ·² îðïé ¼±´´¿®­ º±® Ó¿¬»®·¿´ Ø¿²¼´·²¹ Þ«·´¼·²¹

126,069.03$

Ó¿¬»®·¿´ Ø¿²¼´·²¹ Þ«·´¼·²¹ Í¯«¿®» Ú±±¬¿¹»

3,538.00

Ì±¬¿´ ØÊßÝ ½±­¬­ñ ­¯«¿®» º±±¬ ·² îðïé ¼±´´¿®­ º±® Ó¿¬»®·¿´ Ø¿²¼´·²¹ Þ«·´¼·²¹
íëòêí

îðîï ÝÛÐÝ× ×²¼»¨
éðè

îðïé Þ¿­» Ý¿­» ÝÛÐÝ× ×²¼»¨
ëêéòë

ÝÛÐÝ× Ú¿½¬±® º®±³ îðïé ¬± îðîï
ïòîë

Ë°¼¿¬»¼ îðîï ØÊßÝ Ý±­¬­  üñ­¯º¬

44.45$

Ò»© ÝÜÍ ­¯«¿®» º±±¬¿¹»

10,000.00

Ò»© ØÊßÝ Ý±­¬­ º±® ÝÜÍ Þ«·´¼·²¹
ìììôëìéòíðü

PROBABLE CONSTRUCTION COSTS

445,000$

HVAC Cost Estimate Basis: 

ïò ØÊßÝ ½±­¬­ º®±³ îðïé ©»®» ±¾¬¿·²»¼ º®±³ ¬¸» ±®·¹·²¿´ ËßÚ ½±­¬
»­¬·³¿¬» ¿²¼ ¾®±µ»² ¼±©² ·²¬± ¿ °®·½»ñ­¯«¿®» º±±¬ò Ì¸» Ó¿¬»®·¿´ Ø¿²¼´·²¹
Þ«·´¼·²¹ ©¿­ «­»¼ ¿­ ¬¸» ¾¿­·­ º±® ¬¸» üñ­¯º¬ò

îò îðïé ØÊßÝ °®·½»ñ­¯«¿®» º±±¬ ©¿­ »­½¿´¿¬»¼ «­·²¹ ¬¸» ÝÛÐÝ× ½±­¬
·²¼»¨ ®¿¬·± ²«³¾»® ¾»¬©»»² îðïé ¿²¼ îðîï §»¿® »²¼ò

íò Ì¸» îðïé üñ­¯º¬ ½±­¬ ©¿­ ³«´·¬°´·»¼ ¾§ ¬¸» ÝÛÐÝ× ·²¼»¨ ®¿¬·± ¬± ±¾¬¿·²
îðîï ØÊßÝ ½±­¬­ñ ­¯«¿®» º±±¬ò

ìò ß ²»© ­¯«¿®» º±±¬¿¹» ©¿­ ½¿´½«´¿¬»¼ º±® ¬¸» ²»© ÝÜÍ ­§­¬»³ ¾«·´¼·²¹
¾¿­»¼ ±² °®»´·³·²¿®§ ¿®®¿²¹³»²¬ °®±ª·¼»¼ ¾§ ÝÜÍ ª»²¼±®ò

ëò Ì¸» ²»© ÝÜÍ ­¯«¿®» º±±¬¿¹» ©¿­ ³«´¬·°´·»¼ ¾§ ¬¸» ÝÛÐÝ× ·²¼»¨ ®¿¬·±
¬± ±¾¬¿·² ¿² ØÊßÝ ½±­¬ º±® ¬¸» ÝÜÍ ¾«·´¼·²¹ ·² îðîï ¼±´´¿®­ò

HVAC Equipment Supply and Installation
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NSE Estimate No.: N1412075
Date: 01/22/2015

Customer: Stanley Consultants
Location: University of Alaska Fairbanks

Fairbanks, AK

ESTIMATE SUMMARY: HVAC

Revision: ____03/06/2017_

ÜÛÍÝÎ×ÐÌ×ÑÒ    ÏËßÒÌ×ÌÇ ÛÏË×ÐÓÛÒÌ ÓßÌÛÎ×ßÔ

ËÒ×Ì ÛÏË×Ð ÐÎ×ÝÛ ÓßÌÛÎ×ßÔ ØÎÍñ ÓËÔÌ ÌÑÌßÔ ÔßÞÑÎ ÔßÞÑÎ       ËÒ×Ì ÌÑÌßÔ

ÐÎ×ÝÛ ÝÑÍÌ  ÐÛÎ ËÒ×Ì ÝÑÍÌ ËÒ×Ì ÚßÝÌ ØÎÍò ÎßÌÛ ÝÑÍÌ ÝÑÍÌ ÝÑÍÌ

ÔßÞÑÎ

 Ò±ò ËÒ×ÌÍ

DA - Material Handling

ØÇÜÎÑÒ×Ý ÍÇÍÌÛÓ

ÙÔÇÝÑÔ

ØÇÜÎÑÒ×Ý Ð×Ð×ÒÙ

ïþ ÌÇÐÛ ùÔù ÝÑÐÐÛÎ ïðð Ô·²òÚ¬ üðòðð üðòðð üéòèé üéèéòðð ðòïî ïòðð ïîòðð èçòíèü üïôðéîòëê üïèòêð üïôèëçòëê

          Ú×ÌÌ×ÒÙÍ ï Û´¾±©ñîðù üðòðð üïéòðí üèëòïë ðòëð ïòðð îòëð èçòíèü üîîíòìë üíðèòêð

          ×ÒÍËÔßÌ×ÑÒ ïðð Ô·²òÚ¬ üðòðð üðòðð üïòîð üïíèòðð ðòðé ïòðð éòðð èîòïèü üëéëòîê üéòïí üéïíòîê

ï ïñìþ ÌÇÐÛ ùÔù ÝÑÐÐÛÎ ìð Ô·²òÚ¬ üðòðð üðòðð üïïòîé üìëðòèð ðòïì ïòðð ëòêð èçòíèü üëððòëí üîíòéè üçëïòíí

          Ú×ÌÌ×ÒÙÍ ï Û´¾±©ñîðù üðòðð üîëòëë üëïòïð ðòëí ïòðð ïòðê èçòíèü üçìòéì üïìëòèì

          ×ÒÍËÔßÌ×ÑÒ ìð Ô·²òÚ¬ üðòðð üðòðð üïòíð üëçòèð ðòðè ïòðð íòîð èîòïèü üîêîòçè üèòðé üíîîòéè

ï ïñîþ ÌÇÐÛ ùÔù ÝÑÐÐÛÎ éì Ô·²òÚ¬ üðòðð üðòðð üïìòíè üïôðêìòïî ðòïë ïòðð ïïòïð èçòíèü üççîòïî üîéòéç üîôðëêòîì

          Ú×ÌÌ×ÒÙÍ ï Û´¾±©ñîðù üðòðð üìðòëè üïëðòïë ðòêî ïòðð îòîè èçòíèü üîðíòéç üíëíòçì

          ×ÒÍËÔßÌ×ÑÒ éì Ô·²òÚ¬ üðòðð üðòðð üïòìï üïïçòçç ðòðè ïòðð ëòçî èîòïèü üìèêòëï üèòîð üêðêòëð

îþ ÌÇÐÛ ùÔù ÝÑÐÐÛÎ ïïð Ô·²òÚ¬ üðòðð üðòðð üîîòðì üîôìîìòìð ðòïç ïòðð îðòçð èçòíèü üïôèêèòðì üíçòðî üìôîçîòìì

          Ú×ÌÌ×ÒÙÍ ï Û´¾±©ñîðù üðòðð üéîòêë üíççòëè ðòéí ïòðð ìòðî èçòíèü üíëçòíï üéëèòèç

          ×ÒÍËÔßÌ×ÑÒ ïïð Ô·²òÚ¬ üðòðð üðòðð üïòëî üïçîòîè ðòðè ïòðð èòèð èîòïèü üéîíòïè üèòíî üçïëòìê

î ïñîþ ÞÔßÝÕ ÍÌÛÛÔ íð Ô·²òÚ¬ üðòðð üðòðð üïïòëí üíìëòçð ðòíì ïòðð ïðòîð èçòíèü üçïïòêè üìïòçî üïôîëéòëè

          Ú×ÌÌ×ÒÙÍ ï Û´¾±©ñîðù üðòðð üîéòëê üìïòíì îòðð ïòðð íòðð èçòíèü üîêèòïì üíðçòìè

          ×ÒÍËÔßÌ×ÑÒ íð Ô·²òÚ¬ üðòðð üðòðð üïòéí üëçòêç ðòðè ïòðð îòìð èîòïèü üïçéòîí üèòëê üîëêòçî

ÝØ×ÔÔÛÜ ÉßÌÛÎ Ð×Ð×ÒÙ

ÙßÌÛ ÊßÔÊÛÍ

ïþ ÙßÌÛ ÊßÔÊÛ ì Û¿½¸ üðòðð üðòðð üéëòïë üíððòêð ðòìî ïòðð ïòêè çïòìðü üïëíòëë üïïíòëì üìëìòïë

ïóïñìþ ÙßÌÛ ÊßÔÊÛ ì Û¿½¸ üðòðð üðòðð üïïëòîí üìêðòçî ðòëí ïòðð îòïî çïòìðü üïçíòéé üïêíòêé üêëìòêç

ï ïñîþ ÙßÌÛ ÊßÔÊÛ ì Û¿½¸ üðòðð üðòðð üïîçòîê üëïéòðì ðòêî ïòðð îòìè çïòìðü üîîêòêé üïèëòçí üéìíòéï

îþ ÙßÌÛ ÊßÔÊÛ î Û¿½¸ üðòðð üðòðð üïèîòíê üíêìòéî ðòéí ïòðð ïòìê çïòìðü üïííòìì üîìçòðè üìçèòïê

ÙÔÑÞÛ ÊßÔÊÛÍ

ÝØÛÝÕ ÊßÔÊÛÍ

ÞßÔßÒÝ×ÒÙ ÝÑÝÕÍ

ïþ ÞßÔßÒÝ×ÒÙ ÝÑÝÕ î Û¿½¸ üðòðð üðòðð üçêòïç üïçîòíè ðòìì ïòðð ðòèè çïòìðü üèðòìí üïíêòìï üîéîòèï

ÚÔÑÉ ÝÑÒÌÎÑÔ ÊßÔÊÛÍ

ïþ ÚÝÊ î Û¿½¸ üðòðð üðòðð üïêëòíí üííðòêê ðòìî ïòðð ðòèì çïòìðü üéêòéè üîðìòïì üìðèòîè

ï ïñìþ ÚÝÊ î Û¿½¸ üðòðð üðòðð üîððòìð üìððòèð ðòëí ïòðð ïòðê çïòìðü üçêòèè üîìçòíé üìçèòéì

ï ïñîþ ÚÝÊ î Û¿½¸ üðòðð üðòðð üìïëòèí üèíïòêê ðòêî ïòðð ïòîí çïòìðü üïïîòìî üìéîòêê üçìëòíï

ÝÑÒÌÎÑÔ ÊßÔÊÛÍ

ïþ Ó×È×ÒÙ ÊßÔÊÛ î Û¿½¸ üðòðð üðòðð üèìêòêç üïôêçíòíè ðòëð ïòðð ïòðð çïòìðü üçïòìð üèçîòíç üïôéèìòéè

ïóïñìþ ÝÑÒÌÎÑÔ´ ÊßÔÊÛ î Û¿½¸ üðòðð üðòðð üïôïëîòíð üîôíðìòêð ðòêî ïòðð ïòîì çïòìðü üïïíòíì üïôîðèòçé üîôìïéòçì

ïóïñîþ ÝÑÒÌÎÑÔ ÊßÔÊÛ î Û¿½¸ üðòðð üðòðð üïôìðîòèð üîôèðëòêð ðòèð ïòðð ïòêð çïòìðü üïìêòîì üïôìéëòçî üîôçëïòèì

ÍÌÎß×ÒÛÎÍ

ïóïñìþ ÍÌÎß×ÒÛÎ î Û¿½¸ üðòðð üðòðð üïíðòðð üîêðòðð ðòêî ïòðð ïòîì çïòìðü üïïíòíì üïèêòêé üíéíòíì

ïóïñîþ ÍÌÎß×ÒÛÎ î Û¿½¸ üðòðð üðòðð üïèïòðð üíêîòðð ðòêé ïòðð ïòíì çïòìðü üïîîòìè üîìîòîì üìèìòìè

ËÒ×Ì ØÛßÌÛÎÍ ø²»© ²¿³»÷

êðóÍ øêðóÍ÷ ð Û¿½¸ üðòðð üðòðð üéïðòðð üðòðð îòîç ïòðð ðòðð çïòìðü üðòðð üðòðð

ËØóì øßôÞ÷  ÔÖ É×ÒÙ ØËóîê ð Û¿½¸ üðòðð üðòðð üéïðòðð üðòðð îòîç ïòðð ðòðð çïòìðü      üðòðð üðòðð

ÔÖ É×ÒÙ ØËóîí í Û¿½¸ üðòðð üðòðð üîôéððòðð üèôïððòðð ëòðð ïòðð ïëòðð çïòìðü      üïôíéïòðð üíôïêîòðð üçôìèêòðð

ËßÚ ÝÑÓÞ×ÒÛÜ ØÛßÌ ßÒÜ ÐÑÉÛÎ ÎÛÐÔßÝÛÓÛÒÌ ÐÎÑÖÛÝÌ

ËßÚ Ð®±¶»½¬ Ò«³¾»® Š îðïîðíï ÝÐØÎ Ü·ª îí Ð¿¹» ï ±º í
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NSE Estimate No.: N1412075
Date: 01/22/2015

Customer: Stanley Consultants
Location: University of Alaska Fairbanks

Fairbanks, AK

ESTIMATE SUMMARY: HVAC

Revision: ____03/06/2017_

ÜÛÍÝÎ×ÐÌ×ÑÒ    ÏËßÒÌ×ÌÇ ÛÏË×ÐÓÛÒÌ ÓßÌÛÎ×ßÔ

ËÒ×Ì ÛÏË×Ð ÐÎ×ÝÛ ÓßÌÛÎ×ßÔ ØÎÍñ ÓËÔÌ ÌÑÌßÔ ÔßÞÑÎ ÔßÞÑÎ       ËÒ×Ì ÌÑÌßÔ

ÐÎ×ÝÛ ÝÑÍÌ  ÐÛÎ ËÒ×Ì ÝÑÍÌ ËÒ×Ì ÚßÝÌ ØÎÍò ÎßÌÛ ÝÑÍÌ ÝÑÍÌ ÝÑÍÌ

ÔßÞÑÎ

 Ò±ò ËÒ×ÌÍ

ÔÖ É×ÒÙ ØËóîê î Û¿½¸ üðòðð üðòðð üìôðððòðð üèôðððòðð êòèð ïòðð ïíòêð çïòìðü      üïôîìíòðì üìôêîèòíî üçôîëêòêì

ÝßÞ×ÒÛÌ ËÒ×Ì ØÛßÌÛÎÍ

ß×Î Ü×ÍÌÎ×ÞËÌ×ÑÒ ÍÇÍÌÛÓ óó ÍËÐÐÔÇ ÚßÒÍ É×ÌØ ÝÑ×ÔÍ øÍÛÛ ÐÔËÓÞ×ÒÙ ÍÛÝÌ×ÑÒ÷

ÊÛÒÌ ÚßÒÍ

íïóØÊßÝóÊÚóððïßñÞñÝ í Û¿½¸ üïòðð üíòðð üíôëððòðð üïðôëððòðð ïëòðð ïòðð ìëòðð çïòìðü üìôïïíòðð ìèéî üïìôêïêòðð

íïóØÊßÝóÊÚóððî ï Û¿½¸ üïòðð üïòðð üïôëððòðð üïôëððòðð ïëòðð ïòðð ïëòðð çïòìðü üïôíéïòðð îèéî üîôèéîòðð

ÎÛÝÌßÒÙËÔßÎ ÜËÝÌ

îðþ ÍÛÓ×óÐÛÎ×ÓÛÌÛÎ ìð Ô·²òÚ¬ üðòðð üðòðð üîòïê üèêòìð ðòìð ïòðð ïêòðð çïòìðü üïôìêîòìð íèòéî üïôëìèòèð

íîþ ÍÛÓ×óÐÛÎ×ÓÛÌÛÎ éð Ô·²òÚ¬ üðòðð üðòðð üíòìè üîìíòêð ðòëí ïòðð íéòïð çïòìðü üíôíçðòçì ëïòçîî üíôêíìòëì

íêþ ÍÛÓ×óÐÛÎ×ÓÛÌÛÎ îë Ô·²òÚ¬ üðòðð üðòðð üíòçð üçéòëð ðòëç ïòðð ïìòéë çïòìðü üïôíìèòïë ëéòèîê üïôììëòêë

êðþ ÍÛÓ×óÐÛÎ×ÓÛÌÛÎ îð Ô·²òÚ¬ üðòðð üðòðð üèòíì üïêêòèð ïòëí ïòðð íðòêð çïòìðü üîôéçêòèì ïìèòïèî üîôçêíòêì

éðþ ÍÛÓ×óÐÛÎ×ÓÛÌÛÎ ïë Ô·²òÚ¬ üðòðð üðòðð üïïòèî üïééòíð ïòéç ïòðð îêòèë çïòìðü üîôìëìòðç ïéëòìîê üîôêíïòíç

ÜßÓÐÛÎÍ

ÓÑÌÑÎ×ÆÛÜ ÜßÓÐÛÎÍ

È ñ Èþ ëð ÍÏÚÌ üðòðð üðòðð üïîðòðð üêôðððòðð îòðð ïòðð ïððòðð çïòìðü üçôïìðòðð íðîòè üïëôïìðòðð

ÔÑËÊÛÎÍ

øÞßÕÛÜ ÛÒßÓÛÔ÷

ìð È íð í Û¿½¸ üðòðð üðòðð üíëðòðð üïôðëðòðð ðòîç ïòðð ðòèé çïòìðü üéçòëî íéêòëðêêêêé üïôïîçòëî

ÝßÒÒÛÜ ÎÑÌÑÎ

øÙÎËÒÜÚÑÛÍ÷

ËÐ ïëóìî Þ ó ÎßÜ×ßÒÌ ÍÔßÞ î Û¿½¸ üðòðð üðòðð üëðêòðï üïôðïîòðî îòêé ïòðð ëòíì çïòìðü üìèèòðè üéëðòðë üïôëððòïð

ÎßÜ×ßÒÌ ÍÔßÞ ØÛßÌ×ÒÙ

íñìþ ÎßËÐÛÈ ðî ÞßÎÎ×ÛÎ Ð×ÐÛ

êþ Ñ² Ý»²¬»® ïîêð Í¯òÚ¬ò üðòðð üðòðð üçòíì üïïôéêèòìð ðòðð ïòðð ðòðð çïòìðü üðòðð üçòíì üïïôéêèòìð

ÓßÒ×ÚÑÔÜ ÝÑÍÌ ÐÛÎ ÍÏÚÌ

êþ Ñ² Ý»²¬»® ïîêð Í¯òÚ¬ò üðòðð üðòðð üðòéë üçìëòðð ðòðð ïòðð ðòðð çïòìðü üðòðð ðòéë üçìëòðð

ÍÌÛßÓ ØÛßÌ×ÒÙ ÍÇÍÌÛÓ

ÍÌÛßÓ Ð×Ð×ÒÙ

ÝÑÒÜÛÒÍßÌÛ Ð×Ð×ÒÙ

ÍÌÛßÓ ÍÐÛÝ×ßÔÌ×ÛÍ

ÝÑÒÌÎÑÔÍ

ÊÚóï ì Û¿½¸ üðòðð üðòðð üíëðòðð üïôìððòðð éòðð ïòðð îèòðð çðòïëü üîôëîìòîð üçèèòðë üíôçëîòîð

ÝËØñËØ ÌØÛÎÓÑÍÌßÌ ì Û¿½¸ ï °¬­ üïëðòðð üêððòðð ëòðð ïòðð îðòðð çðòïëü üïôèðíòðð üêððòéë üîôìðíòðð

ÍÚ ð Û¿½¸ üðòðð üðòðð üïëðòðð üðòðð ëòðð ïòðð ðòðð çðòïëü üðòðð üðòðð

ÎÚ ð Û¿½¸ üðòðð üðòðð üïëðòðð üðòðð ëòðð ïòðð ðòðð çðòïëü üðòðð üðòðð

ÍÔßÞ î Û¿½¸ ë °¬­ üíëðòðð üíôëððòðð éòðð ïòðð éðòðð çðòïëü üêôíïðòëð üìôçðëòîë üçôèïðòëð

ØÛßÌ×ÒÙ ÐËÓÐ ð Û¿½¸ üðòðð üðòðð üíëðòðð üðòðð éòðð ïòðð ðòðð çðòïëü üðòðð üðòðð

ØÈ ð Û¿½¸ üðòðð üðòðð üíëðòðð üðòðð éòðð ïòðð ðòðð çðòïëü üðòðð üðòðð

ÛÚñÊÚ ð Û¿½¸ üðòðð üðòðð üíëðòðð üðòðð éòðð ïòðð ðòðð çðòïëü üðòðð üðòðð

ËßÚ ÝÑÓÞ×ÒÛÜ ØÛßÌ ßÒÜ ÐÑÉÛÎ ÎÛÐÔßÝÛÓÛÒÌ ÐÎÑÖÛÝÌ

ËßÚ Ð®±¶»½¬ Ò«³¾»® Š îðïîðíï ÝÐØÎ Ü·ª îí Ð¿¹» î ±º í
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NSE Estimate No.: N1412075
Date: 01/22/2015

Customer: Stanley Consultants
Location: University of Alaska Fairbanks

Fairbanks, AK

ESTIMATE SUMMARY: HVAC

Revision: ____03/06/2017_

ÜÛÍÝÎ×ÐÌ×ÑÒ    ÏËßÒÌ×ÌÇ ÛÏË×ÐÓÛÒÌ ÓßÌÛÎ×ßÔ

ËÒ×Ì ÛÏË×Ð ÐÎ×ÝÛ ÓßÌÛÎ×ßÔ ØÎÍñ ÓËÔÌ ÌÑÌßÔ ÔßÞÑÎ ÔßÞÑÎ       ËÒ×Ì ÌÑÌßÔ

ÐÎ×ÝÛ ÝÑÍÌ  ÐÛÎ ËÒ×Ì ÝÑÍÌ ËÒ×Ì ÚßÝÌ ØÎÍò ÎßÌÛ ÝÑÍÌ ÝÑÍÌ ÝÑÍÌ

ÔßÞÑÎ

 Ò±ò ËÒ×ÌÍ

ÍÛ×ÍÓ×Ý ÛÏË×ÐÓÛÒÌ ÞÎßÝ×ÒÙ ­¯º¬ íôëíè

ËÒ×Ì ØÛßÌÛÎÍ ë Û¿½¸ üðòðð üðòðð üïððòðð üëððòðð êòðð ïòðð íðòðð çëòêîü      üîôèêèòêð üêéíòéî üíôíêèòêð üïîêôðêçòðí

ËßÚ ÝÑÓÞ×ÒÛÜ ØÛßÌ ßÒÜ ÐÑÉÛÎ ÎÛÐÔßÝÛÓÛÒÌ ÐÎÑÖÛÝÌ

ËßÚ Ð®±¶»½¬ Ò«³¾»® Š îðïîðíï ÝÐØÎ Ü·ª îí Ð¿¹» í ±º í
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

ÉßÌÛÎ ÌÎÛßÌÓÛÒÌ ÞË×ÔÜ×ÒÙ ÜÛÓÑÔ×Ì×ÑÒ ÞßÝÕËÐ
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Cost Estimate Basis for Water Treatment Building Demo costs were not obtained thru bidders.

A high level estimation was used to come up with demo costs based on estimated project duration and level of effort

Demo Personnel

Demo Crew size consists of 5 people

1 Superintendent, 1 Foreman, 1 Equipment Operator, 2 Craft

Duration of Demo was estmated for 3 months.

Labor rates from the original UAF estimate ranged between $88 and $94/hour.

$88/hr was used to be on the conservative side. We used the CEPCI index ratio between 2017 and 2021 of 1.25 for escalaction of the labor rate.

Total hours for crew over 3 months is calculated as follows:

5 personnel, 12 weeks, 50 hours per week

Total hours for demo duration of water treatment building is: 3,000

Labor costs for 3 month duration is hours times labor rate times CEPCI ratio: (3000*88*1.25)

Total labor costs $ 330,000

Demo Equipment

Demo Equipment includes, 20 Ton Crane, 60 foot boom lift and a JLG Telehandler

25T Crane Costs: $9,750/month
Crane Operator Costs: $1,150/day

Total duration for crane onsite is 1.5 month:
Crane Costs: $14,625
Crane Operator Costs: 1.5 month, 5 days per week, total of 30 operator days: $3 ,500

Total Crane Costs: $ 4 ,125

60 Foot Boom Lift Costs: $3,875/month

Operator Costs are inc uded in the base crew

Total duration for boom lift onsite is 2 months:

Total Boom Lift Costs: $ 7,750

60' JLG Telehandler Costs: $2,750/month

Operator Costs are inlcuded in the base crew

Total duration for  onsite is 2 months:

5,500Total  Costs: $

Total Equipment Costs: $       ,375

Sub-Total $ 3 ,375

Inflation - 5.4% $ 3, 6 .25 (Inflation was only calculated on equipment costs)
Contractor Overhead - 10% $ 39, . 3

Contracto  Profit - 15% $ 6 , .

Total 500,000$      

Total Estimate Demolition Costs for Water Treatment Building is approximately: $500,000

Water Treatment Building Demo
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

ÝÑÒÌÎÑÔ ÍÇÍÌÛÓ ÞßÝÕËÐ ÝÑÍÌÍ 
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  Ö±¾ Ò±ò íðìíïòðïòðð   Ð¿¹» Ò±ò
  Í«¾¶»½¬ ËßÚ ó ÞßÝÌ ß²¿´§­·­ Ý±²¬®±´ Í§­¬»³

 Ý±³°«¬»¼ ¾§ ßò Í¦¿´¿¶    Ü¿¬» ïçóÖ«´óîî
 Ý¸»½µ»¼ ¾§    Ü¿¬»
 ß°°®±ª»¼ ¾§    Ü¿¬»   Í¸»»¬ Ò±ò ï ±º ï

Ò±ò ±º Ë²·¬ ËÑÓ
Control System

Ð®±½»­­±® Ý¿¾·²»¬ ïòð »¿ îïéôïððòððü îïéôïððü           
Î»³±¬» ×ñÑ Ý¿¾·²»¬ ïòð »¿ îïéôïððòððü îïéôïððü           

Ú·»´¼ Ì·³» º±® ×²¬»¹®¿¬·±² îïê ¸®­ ìîîòë çïôîêðü             

ëîëôìêðü           

Ô±½¿¬·±² Ú¿½¬±® ïìòíû éëôïìïü             
Ý±²¬®¿½¬±® Ñª»®¸»¿¼ ó ïðû êðôðêðü             

Ý±²¬®¿½¬±® Ð®±º·¬ ó ïëû ççôðççü             

Í«¾¬±¬¿´ éëçôéêðü           

TOTAL COST 759,760$           

PROBABLE CONSTRUCTION COST 760,000$           

Ý±­¬ Û­¬·³¿¬» Þ¿­·­æ 
ïò Ý¿¾·²»¬ °®·½·²¹ ©¿­ ¬¿µ»² º®±³ ¿ °®±¶»½¬ Í¬¿²´»§ ¼»­·¹²»¼ ·² îðïêò Ð´¿²¬ ©¿­ ´±½¿¬»¼ ·² ×±©¿
îò Ñ²­·¬» º·»´¼ °»®­±²²»´ °®·½·²¹ ©¿­ ¬¿µ»² º®±³ ¿ °®±¶»½¬ Í¬¿²´»§ ¼»­·¹²»¼ ·² îðïêò Ð´¿²¬ ©¿­ ´±½¿¬»¼ ·² ×±©¿
íò Ý¿¾·²»¬ ¿²¼ Ð»®­±²²»´ ½±­¬­ ©»®» »­½´¿¬»¼ ¾§ íðû ¬± ½±·²½·¼» ©·¬¸ ¬¸» ÝÛÐÝ× ®¿¬·± ¾»¬©»»² îðîï ¿²¼ îðïê øéðèñëìïòé ã ïòí÷

×¬»³ Ü»­½®·°¬·±²
Ï«¿²¬·¬§

Ë²·¬ Ý±­¬ Ì±¬¿´ Ý±­¬

ìò Ô±½¿¬·±² º¿½¬±® ©¿­ ·²½´«¼»¼ º±® Ú¿·®¾¿²µ­ ß´¿­µ¿ ¿­ ¬¸» ®»º»®»²½» °´¿²¬ ½±­¬­ ©»®» ¬¿µ»² º®±³ ¿ °´¿²¬ ·² ×±©¿ò Ô±½¿¬·±² Ú¿½¬±® ·­ ·²
¿½½±®¼¿²½» ©·¬¸ ÎÍ Ó»¿²­ Ý·¬§ Ý±­¬ ×²¼»¨

G-25

Public Review Draft August 19, 2024

Appendix III.D.7.7-2059



Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

×Ü ÚßÒ ÍØ×ÐÐ×ÒÙ ÞßÝÕËÐ ÝÑÍÌÍ
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Jahn, Mario

From: Darren Miller <DMiller@clarage.com>

Sent: Friday, June 24, 2022 7:30 AM

To: Jahn, Mario

Subject: RE: QUOTE:  Upgrade Feasibility Study on Existing Clarage ID Fan - - Clarage Quote 24257DM22

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Mario,

Sorry for the delay. We will need at least 2 stepdecks for these pieces. They will cost around $56,000 per truck.
At least one escort will be required in the US and at least 2 escorts once they cross into Canada for the width.

This is just a budgetary estimate at this time.

Regards,

Darren Miller
Senior Sales Application Engineer | Clarage
202 Commerce Way | Pulaski, TN 38478
Cell: 931.787.2921 | Main: 931.424.2500
Web: clarage.com | Email: dmiller@clarage.com

All quotes are valid for 30 days unless otherwise noted and Clarage�s offer is expressly limited to the express terms of this offer, which are located at
https://www.clarage.com/terms and conditions/ and any purported acceptance that modifies, omits, or alters the terms of this offer regardless of whether the
change is material or immaterial shall be not be a valid acceptance.

From: Darren Miller
Sent: Thursday, June 16, 2022 3:32 PM
To: Jahn, Mario <JahnMario@stanleygroup.com>
Subject: RE: QUOTE: Upgrade Feasibility Study on Existing Clarage ID Fan Clarage Quote 24257DM22

Mario,

I have your request out for quote. I�ll quote once I have feedback.

Regards,

Darren Miller
Senior Sales Application Engineer | Clarage
202 Commerce Way | Pulaski, TN 38478
Cell: 931.787.2921 | Main: 931.424.2500
Web: clarage.com | Email: dmiller@clarage.com
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All quotes are valid for 30 days unless otherwise noted and Clarage�s offer is expressly limited to the express terms of this offer, which are located at
https://www.clarage.com/terms and conditions/ and any purported acceptance that modifies, omits, or alters the terms of this offer regardless of whether the
change is material or immaterial shall be not be a valid acceptance.

From: Jahn, Mario <JahnMario@stanleygroup.com>
Sent: Tuesday, June 14, 2022 5:45 PM
To: Darren Miller <DMiller@clarage.com>
Subject: RE: QUOTE: Upgrade Feasibility Study on Existing Clarage ID Fan Clarage Quote 24257DM22

EXTERNAL EMAIL

Darren,

Any luck on shipping prices yet?

Thanks,
Mario

From: Darren Miller <DMiller@clarage.com>
Sent: Thursday, June 9, 2022 10:53 AM
To: Jahn, Mario <JahnMario@stanleygroup.com>
Subject: RE: QUOTE: Upgrade Feasibility Study on Existing Clarage ID Fan Clarage Quote 24257DM22

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Mario,

I was out a little and will get shipping pricing for you. Do you have an address or port you want shipping to?

Regards,

Darren Miller
Senior Sales Application Engineer | Clarage
202 Commerce Way | Pulaski, TN 38478
Cell: 931.787.2921 | Main: 931.424.2500
Web: clarage.com | Email: dmiller@clarage.com
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All quotes are valid for 30 days unless otherwise noted and Clarage�s offer is expressly limited to the express terms of this offer, which are located at
https://www.clarage.com/terms and conditions/ and any purported acceptance that modifies, omits, or alters the terms of this offer regardless of whether the
change is material or immaterial shall be not be a valid acceptance.

From: Jahn, Mario <JahnMario@stanleygroup.com>
Sent:Wednesday, June 8, 2022 9:34 AM
To: Darren Miller <DMiller@clarage.com>
Subject: RE: QUOTE: Upgrade Feasibility Study on Existing Clarage ID Fan Clarage Quote 24257DM22

EXTERNAL EMAIL

Darren,

Thank you very much for putting this together. I�m assuming this does not include shipping to Fairbanks? Would you be
able to find a rough estimate number we can plug in for shipping?

Thanks,
Mario

From: Darren Miller <DMiller@clarage.com>
Sent: Tuesday, June 7, 2022 11:03 AM
To: Jahn, Mario <JahnMario@stanleygroup.com>
Subject: QUOTE: Upgrade Feasibility Study on Existing Clarage ID Fan Clarage Quote 24257DM22

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Mario,

Per our conversation, please see attached budgetary quote for you upgrade project. The drawing provided is for
proposal use only and not for construction.

If you have any questions or need additional information please let me know.

Regards,

Darren Miller
Senior Sales Application Engineer | Clarage
202 Commerce Way | Pulaski, TN 38478
Cell: 931.787.2921 | Main: 931.424.2500
Web: clarage.com | Email: dmiller@clarage.com

All quotes are valid for 30 days unless otherwise noted and Clarage�s offer is expressly limited to the express terms of this offer, which are located at
https://www.clarage.com/terms and conditions/ and any purported acceptance that modifies, omits, or alters the terms of this offer regardless of whether the
change is material or immaterial shall be not be a valid acceptance.
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From: Jahn, Mario <JahnMario@stanleygroup.com>
Sent: Tuesday, June 7, 2022 10:30 AM
To: Darren Miller <DMiller@clarage.com>
Cc: Clarage Sales <sales@clarage.com>
Subject: RE: Existing Clarage ID Fan

EXTERNAL EMAIL

Darren,

This is just a feasibility study at the moment, and we don�t have a lot of hard numbers that I can share with you. We
definitely know that the fan would need to be able to handle another 30� W.C. Based on the drawing I sent you earlier I
don�t believe that the fan can do the dP given its current configuration. Are there options for a larger rotor that would
get us that dP?

As far as temperature is concerned, we do know that the flue gas temperature will be lower than the design for the
original fan. I would guess it would be closer to 170 degF. Same flows.

Would this be enough information to see if the existing fan can be retrofitted or would need to be replaced by a new
fan?

Thanks,
Mario

From: Darren Miller <DMiller@clarage.com>
Sent: Tuesday, June 7, 2022 7:58 AM
To: Jahn, Mario <JahnMario@stanleygroup.com>
Cc: Clarage Sales <sales@clarage.com>
Subject: RE: Existing Clarage ID Fan

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Mario,

I can�t answer that question until we know what the performance requirements will be. Depending on what is required,
we could determine what possible options we might have.

Do you know the new flow, pressure, operating temp etc�? I assume you are adding negative pressure resistance that
the fan needs to overcome. Need to determine as this impacts density.

You will also be limited by your existing 650 HP 1200 RPM motor potentially depending on your new requirements.

Anything you can provide will help.

Regards,

Darren Miller
Senior Sales Application Engineer | Clarage
202 Commerce Way | Pulaski, TN 38478
Cell: 931.787.2921 | Main: 931.424.2500
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Web: clarage.com | Email: dmiller@clarage.com

All quotes are valid for 30 days unless otherwise noted and Clarage�s offer is expressly limited to the express terms of this offer, which are located at
https://www.clarage.com/terms and conditions/ and any purported acceptance that modifies, omits, or alters the terms of this offer regardless of whether the
change is material or immaterial shall be not be a valid acceptance.

From: Jahn, Mario <JahnMario@stanleygroup.com>
Sent: Tuesday, June 7, 2022 9:31 AM
To: Darren Miller <DMiller@clarage.com>
Cc: Clarage Sales <sales@clarage.com>
Subject: RE: Existing Clarage ID Fan

EXTERNAL EMAIL

Good Morning Darren,

I�ve attached the drawing that I have for the fan. The fan is installed at the University of Alaska Fairbanks (UAF). We are
in the process of evaluating additional backend emission controls for the power generation unit which means there
would be additional pressure drop that the fan would need to make up for new ducting and equipment. Can this fan
handle an increase in pressure drop with a impeller changeout?

Thanks,

Mario Jahnô Ó»½¸¿²·½¿´ Û²¹·²»»® 
STANLEYÝÑÒÍËÔÌßÒÌÍô èððð Í±«¬¸ Ý¸»­¬»® Í¬®»»¬ Í«·¬» ëððô Ý»²¬»²²·¿´ô ÝÑ èðïïî 
Ìæ íðíòêìçòéèçë ¤ Óæ íðíòéîëòïíêï ¤ ­¬¿²´»§½±²­«´¬¿²¬­ò½±³ 

From: Darren Miller <DMiller@clarage.com>
Sent: Tuesday, June 7, 2022 6:26 AM
To: Jahn, Mario <JahnMario@stanleygroup.com>
Cc: Clarage Sales <sales@clarage.com>
Subject: RE: Existing Clarage ID Fan

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Mario,

I have one reference for a fan in Fairbanks, AK. It is for an ID fan on our SO 711053 (713845). You can confirm this is the
correct SO by the information in the fan nameplate.

How can we assist?
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Regards,

Darren Miller
Senior Sales Application Engineer | Clarage
202 Commerce Way | Pulaski, TN 38478
Cell: 931.787.2921 | Main: 931.424.2500
Web: clarage.com | Email: dmiller@clarage.com

All quotes are valid for 30 days unless otherwise noted and Clarage�s offer is expressly limited to the express terms of this offer, which are located at
https://www.clarage.com/terms and conditions/ and any purported acceptance that modifies, omits, or alters the terms of this offer regardless of whether the
change is material or immaterial shall be not be a valid acceptance.

From: Jahn, Mario <JahnMario@stanleygroup.com>
Sent:Monday, June 6, 2022 4:45 PM
To: Clarage Sales <sales@clarage.com>
Subject: Existing Clarage ID Fan
Importance: High

EXTERNAL EMAIL

To whom it may concern,

I�m looking to get in touch with somebody with regards to an existing Clarage ID Fan installed in Fairbanks Alaska. Can
somebody please reach out to me as soon as they can?

Thank you in advance.

Regards,

Ó¿®·± Ö¿¸² 
Ó»½¸¿²·½¿´ Û²¹·²»»® 
Í¬¿²´»§ Ý±²­«´¬¿²¬­ô ×²½ò 
Ð¸±²»æ øíðí÷ êìçóéèçë 

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the
addressee(s) and may contain confidential and/or privileged information and may be legally protected from disclosure. If
you are not the intended recipient of this message or their agent, or if this message has been addressed to you in error,
please immediately alert the sender by reply email and then delete this message and any attachments. If you are not the
intended recipient, you are hereby notified that any use, dissemination, copying, or storage of this message or its
attachments is strictly prohibited. E mail cannot be guaranteed to be secure or error free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. Neither the sender nor Stanley
Consultants, Inc. accept liability for any errors or omissions in the contents of this message, which arise as a result of e
mail transmission.
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

ÍÌÎËÝÌËÎßÔ ÞßÝÕËÐ ÝÑÍÌÍ 
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  Ö±¾ Ò±ò íðìíïòðïòðð   Ð¿¹» Ò±ò

  Í«¾¶»½¬ ËßÚ ó ÞßÝÌ ß²¿´§­·­ Í¬®«½¬«®¿´

 Ý±³°«¬»¼ ¾§ ÔòÙò Ö»²­»²    Ü¿¬» ïçóÖ«´óîî
 Ý¸»½µ»¼ ¾§    Ü¿¬»
 ß°°®±ª»¼ ¾§    Ü¿¬»   Í¸»»¬ Ò±ò ï ±º ï

Ò±ò ±º Ë²·¬ ËÑÓ

Concrete
ÝÜÍ Þ«·´¼·²¹ Ú±«²¼¿¬·±² êéê ÝÇ éððòððü ìéíôîððü           
Í«°°´§ Ü«½¬ Í«°°±®¬ Ú±«²¼¿¬·±²­ ìí ÝÇ éððòððü íðôïððü             
Î»¬«®² Ü«½¬ Í«°°±®¬ Ú±«²¼¿¬·±²­ íï ÝÇ éððòððü îïôéððü             

ëîëôðððü           

Ô±½¿¬·±² Ú¿½¬±® ïìòíû éëôðéëü             
×²º´¿¬·±² ó ëòìû íîôìðìü             

Ý±²¬®¿½¬±® Ñª»®¸»¿¼ ó ïðû êíôîìèü             
Ý±²¬®¿½¬±® Ð®±º·¬ ó ïëû ïðìôíëçü           

Í«¾¬±¬¿´ èððôðèêü           

TOTAL COST 800,086$           

PROBABLE CONSTRUCTION COST 800,000$           

Ý±­¬ Û­¬·³¿¬» Þ¿­·­æ 
ïò Ó¿¬»®·¿´ ¯«¿²¬·¬·»­ ©»®» ½¿´½«´¿¬»¼ ¾¿­»¼ ±² °®»´·³·²¿®§ ¼»­·¹² °®±ª·¼»¼ ¾§ ß²¼®·¬¦ º±® ÝÜÍ ­§­¬»³ò
îò Ó¿¬»®·¿´ ¿²¼ Ô¿¾±® ½±­¬­ ¿®» º®±³ îðîî ÎÍ Ó»¿²­
íò Ô±½¿¬·±² Ú¿½¬±® º±® Ú¿·®¾¿²µ­ ß´¿­µ¿ ©¿­ «­»¼ ·² ¿½½±®¼¿²½» ©·¬¸ îðîî ÎÍ Ó»¿² Ý·¬§ Ý±­¬ ×²¼»¨

×¬»³ Ü»­½®·°¬·±²
Ï«¿²¬·¬§

Ë²·¬ Ý±­¬ Ì±¬¿´ Ý±­¬

ìò ×²º´¿¬·±² ©¿­ ½¿´½«´¿¬»¼ «­·²¹ ±²´·²» ÝÐ× ×²º´¿¬·±² Ý¿´½«´¿¬±® ¿­ °«¾´·­¸»¼ ¾§ ËòÍò Þ«®»¿« ±º Ô¿¾±® Í¬¿¬·­·¬·½­ò Ì¸» ·²º´¿¬·±² ¿½½±«²¬­ º±®
¬¸» ·²½®»¿­» ·² °®·½» ¾»¬©»»² îðîî ÎÍ Ó»¿²­ ½±­¬­ øÖ¿²«¿®§÷ ¿²¼ Ö«´§ ©¸»² ¬¸·­ »­¬·³¿¬» ©¿­ ¿­­»³¾´»¼ò
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  Ö±¾ Ò±ò íðìíïòðïòðð   Ð¿¹» Ò±ò

  Í«¾¶»½¬ ËßÚ ó ÞßÝÌ ß²¿´§­·­ Í¬®«½¬«®¿´

 Ý±³°«¬»¼ ¾§ ÔòÙò Ö»²­»²    Ü¿¬» ïçóÖ«´óîî
 Ý¸»½µ»¼ ¾§    Ü¿¬»
 ß°°®±ª»¼ ¾§    Ü¿¬»   Í¸»»¬ Ò±ò ï ±º ï

Ò±ò ±º Ë²·¬ ËÑÓ
Steel

ÝÜÍ Þ«·´¼·²¹ 
Ø»¿ª§ øâìð´¾ñº¬÷ îìòí               ÌÑÒ ëôðððòððü       ïîïôëððü           

Ó»¼·«³ øâîðó ìð´¾ñº¬÷ ïîíòð             ÌÑÒ êôðððòððü       éíèôðððü           

Ô·¹¸¬ ø îð´¾ñº¬÷ íòì ÌÑÒ éôðððòððü       îíôèððü             

Ù®¿¬·²¹ èôììð             ÍÚ ëðòððü            ìîîôðððü           
Î±´´ó«° ¼±±® øïðù ¨ ïðù÷ î Ûß ìôëððòððü       çôðððü  
Ó¿² ¼±±® øíù ¨ éù÷ ì Ûß ïôðððòððü       ìôðððü  
Ù·®¬­ ïëòð               ÌÑÒ íôðððòððü       ìëôðððü             
Ð«®´·²­ ëòê ÌÑÒ íôðððòððü       ïêôèððü             
Î±±º·²¹ ëôêîë             ÍÚ çòððü              ëðôêîëü             
Í·¼·²¹ ïðôèðð           ÍÚ êòððü              êìôèððü             

Í«°°´§ Ü«½¬ Í«°°±®¬­
Ø»¿ª§ øâìð´¾ñº¬÷ éòé ÌÑÒ ëôðððòððü       íèôëððü             

Ó»¼·«³ øâîðó ìð´¾ñº¬÷ îòè ÌÑÒ êôðððòððü       ïêôèððü             

Ô·¹¸¬ ø îð´¾ñº¬÷ íòë ÌÑÒ éôðððòððü       îìôëððü             

Î»¬«®² Ü«½¬ Í«°°±®¬­
Ø»¿ª§ øâìð´¾ñº¬÷ ëòë ÌÑÒ ëôðððòððü       îéôëððü             

Ó»¼·«³ øâîðó ìð´¾ñº¬÷ îòð ÌÑÒ êôðððòððü       ïîôðððü             

Ô·¹¸¬ ø îð´¾ñº¬÷ îòë ÌÑÒ éôðððòððü       ïéôëððü             

Í«°°´§ Ü«½¬­

Ô·¹¸¬ ø îð´¾ñº¬÷ îêòë               ÌÑÒ éôðððòððü       ïèëôïëðü           

Î»¬«®² Ü«½¬­

Ô·¹¸¬ ø îð´¾ñº¬÷ îéòê               ÌÑÒ éôðððòððü       ïçíôîððü           

îôðïðôêéëü        

Ô±½¿¬·±² Ú¿½¬±® ïìòíû îèéôëîéü           
×²º´¿¬·±² ó ëòìû ïîìôïðíü           

Ý±²¬®¿½¬±® Ñª»®¸»¿¼ ó ïðû îìîôîíðü           
Ý±²¬®¿½¬±® Ð®±º·¬ ó ïëû íççôêèðü           

Í«¾¬±¬¿´ íôðêìôîïëü        

TOTAL COST 3,064,215$        

PROBABLE CONSTRUCTION COST 3,064,000$        

Ý±­¬ Û­¬·³¿¬» Þ¿­·­æ 

îò Ó¿¬»®·¿´ ¿²¼ Ô¿¾±® ½±­¬­ ¿®» º®±³ îðîî ÎÍ Ó»¿²­
íò Ô±½¿¬·±² Ú¿½¬±® º±® Ú¿·®¾¿²µ­ ß´¿­µ¿ ©¿­ «­»¼ ·² ¿½½±®¼¿²½» ©·¬¸ îðîî ÎÍ Ó»¿² Ý·¬§ Ý±­¬ ×²¼»¨

ìò ×²º´¿¬·±² ©¿­ ½¿´½«´¿¬»¼ «­·²¹ ±²´·²» ÝÐ× ×²º´¿¬·±² Ý¿´½«´¿¬±® ¿­ °«¾´·­¸»¼ ¾§ ËòÍò Þ«®»¿« ±º Ô¿¾±® Í¬¿¬·­·¬·½­ò Ì¸» ·²º´¿¬·±² ¿½½±«²¬­ ¬¸»
·²½®»¿­» ·² °®·½» ¾»¬©»»² îðîî ÎÍ Ó»¿²­ ½±­¬­ øÖ¿²«¿®§÷ ¿²¼ Ö«´§ ©¸»² ¬¸·­ »­¬·³¿¬» ©¿­ ¿­­»³¾´»¼ò

×¬»³ Ü»­½®·°¬·±²
Ï«¿²¬·¬§

Ë²·¬ Ý±­¬ Ì±¬¿´ Ý±­¬

ïò Ó¿¬»®·¿´ ¯«¿²¬·¬·»­ ©»®» ½¿´½«´¿¬»¼ ¾¿­»¼ ±² °®»´·³·²¿®§ ¼»­·¹² °®±ª·¼»¼ ¾§ ß²¼®·¬¦ º±® ÝÜÍ ­§­¬»³ò
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Ê·¾®± ½±³°¿½¬·±² ¬±¬¿´ ·² îðïë ¼±´´¿®­
ïôéíðôðððòððü

Ê·¾®± ½±³°¿½¬·±² ¬±¬¿´ ­¯«¿®» º±±¬¿¹»
éïôíððòðð         

Ì±¬¿´ Ê·¾®± Ý±³°¿½¬·±² ½±­¬­ñ ­¯«¿®» º±±¬ ·² îðïë ¼±´´¿®­
îìòîêíêéìêï

îðîï ÝÛÐÝ× ×²¼»¨
éðè

îðïë Þ¿­» Ý¿­» ÝÛÐÝ× ×²¼»¨
ëëêòè

ÝÛÐÝ× Ú¿½¬±® º®±³ îðïë ¬± îðîï
ïòîéïëëïéîì

Ë°¼¿¬»¼ îðîï Ê·¾®± Ý±³°¿½¬·±² üñ­¯º¬
íðòèëü              

Ò»© ÝÜÍ ­¯«¿®» º±±¬¿¹»
ïíôéððòðð         

Ò»© Ê·¾®± Ð®·½» º±® ÝÜÍ
ìîîôêéçòìçü     

PROBABLE CONSTRUCTION COSTS

423,000$          

Ý±­¬ Û­¬·³¿¬» Þ¿­·­æ 

ïò Ê·¾®± Ý±³°¿½¬·±² ½±­¬­ º®±³ îðïë ©»®» ±¾¬¿·²»¼ º®±³ ¬¸» ±®·¹·²¿´ ËßÚ ½±­¬ »­¬·³¿¬» ¿²¼
¾®±µ»² ¼±©² ·²¬± ¿ °®·½»ñ­¯«¿®» º±±¬ò

îò îðïë ª·¾®± ½±³°¿½¬·±² °®·½»ñ­¯«¿®» º±±¬ ©¿­ »­½¿´¿¬»¼ «­·²¹ ¬¸» ÝÛÐÝ× ½±­¬ ·²¼»¨ ®¿¬·±
²«³¾»® ¾»¬©»»² îðïë ¿²¼ îðîï §»¿® »²¼ò

íò Ì¸» îðïë ²«³¾»® ©¿­ ³«´·¬°´·»¼ ¾§ ¬¸» ÝÛÐÝ× ·²¼»¨ ®¿¬·± ¬± ±¾¬¿·² îðîï ª·¾®± ½±³°¿½¬·±²
½±­¬­ñ ­¯«¿®» º±±¬ò

ìò ß ¼®¿©·²¹ ±º ¬¸» ­·¬» ©¿­ ³¿®µ»¼ «° ¬± ±¾¬¿·² ¬¸» ­¯«¿®» º±±¬¿¹» ±º ¬¸» ÝÜÍ ­§­¬»³ ¬¸¿¬
®»¯«·®»­ ª·¾®± ½±³°¿½¬·±²ò Ì¸» ¿®»¿ ·²½´«¼»­ ¬¸» ÝÜÍ ¾«·´¼·²¹ ¿²¼ ¿®»¿ ¬± ¬¸» »¿­¬ ©¸·½¸
½±²¬¿·²­ ¬¸» ¼«½¬ ­«°°±®¬ º±«²¼¿¬·±²­ò

ëò Ì¸» ²»© ÝÜÍ ­¯«¿®» º±±¬¿¹» ©¿­ ³«´¬·°´·»¼ ¾§ ¬¸» ÝÛÐÝ× ·²¼»¨ ®¿¬·± ¬± ±¾¬¿·² ¿ ª·¾®±
½±³°¿½¬·±² ½±­¬ º±® ¬¸» ÝÜÍ ­§­¬»³ò

G-36

Public Review Draft August 19, 2024

Appendix III.D.7.7-2070



1 View Name
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0

1

NAME

NUMBER

SHEET LOCATION

SCALE

TRUE NORTH

GRID LINE

PLAN NORTH

REVISION

SEE DISCIPLINES FOR SPECIFIC SYMBOLS

PROJECT
LOCATION

UNIVERSITY PARK
BUILDING

WEST VALLEY
HIGH SCHOOL

PACIFIC OCEAN

ARCTIC OCEAN

BERING SEA

KODIAK

SEWARD

SITKA

JUNEAU

HAINES

WHITEHORSE YT

DAWSON YT

HAINES JCT

HOMER

ANCHORAGE

EAGLE

CORDOVA

VALDEZ

GLENNALLEN

TOK

NORTH
POLE

FAIRBANKS

NENANA

TANANA
CIRCLE

NOME

KOTZEBUE

BARROW

PRUDHOE BAY

PROJECT
LOCATION

UNIVERSITY OF ALASKA FAIRBANKS COMBINED
HEAT AND POWER PLANT - WORK PACKAGE 1

FAIRBANKS, ALASKA; PROJECT NO.: 2012031 CPHR

IMC 2009 INTERNATIONAL MECHANICAL CODE
NEC 2011 NATIONAL ELECTRICAL CODE

AUTHORITY HAVING JURISDICTION (AHJ) :
UAF FIRE MARSHAL

OWNER REPRESENTATIVE
UNIVERSITY OF ALASKA FAIRBANKS
MIKE RUCKHAUS
907-474-5797
MORUCKHAUS@ALASKA.EDU

LEAD DESIGNER
STANLEY CONSULTANTS, INC.
JEREMY SCHMIDT
303-925-8328
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TBM-B

TBM-F

TBM-A

MIRL
BUILDING

RAT LAB
BUILDING

PETROLEUM
RESEARCH
BUILDING

POWER
PLANT

WATER
TANK

FF=
440.54'

WATER
TREATMENT

BUILDING

CTRIC
STATION

EL.=440.36'

TANK

C.M.P.

INV.=
434.68'

=
1'
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203203

300

301

302

303

304305

306

307

308

309

310

311

312

313

314

315

316

317

COMPACTION

GROUTING MAY BE
NECESSARY WITHIN 50

FEET OF UTILIDOOR TO

AVOID SETTLEMENT

MONITOR UTILIDOR H FOR

SETTLEMENT DURING
VIBROCOMPACTION WITHIN 100'

OF UTILIDOR

POINT TABLE

POINT #

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

NORTHING

3970746.72

3970723.82

3970685.46

3970667.36

3970518.80

3970523.09

3970481.63

3970510.47

3970551.93

3970564.85

3970530.30

3970543.27

3970612.17

3970616.89

3970685.13

3970680.40

3970708.47

3970690.45

EASTING

1357299.36

1357440.52

1357434.29

1357545.83

1357521.73

1357495.32

1357488.60

1357310.85

1357317.58

1357237.94

1357232.33

1357152.38

1357163.56

1357134.44

1357145.51

1357174.63

1357179.18

1357290.23

1

CG400

EXCAVATION STAKING PLAN

SCALE: 1" = 40'

NOTE:
BOTTOM OF EXCAVATION VARIES AS DEPTH OF
UNSUITABLE SOILS TO BE REMOVED CHANGES
ACROSS SITE. SEE GEOTECHNICAL REPORT.

INFORMATION FOR BID PREPARERS
1. ASSUME  VIBROCOMPACTION WILL BE PREFORMED FROM A

UNIFORM WORKING PLATFORM AT AN ELEVATION 5' ABOVE
WATER TABLE TO THE SCHIST LAYER AS DESCRIBED IN THE
BORE LOGS PROVIDED IN THE GEO-TECHNICAL REPORT.
ACTUAL WORKING PLATFORM ELEVATION DEPENDS ON
GROUND WATER LEVEL AT THE TIME OF EXCAVATION.

2. ASSUME A 10' CENTER-TO-CENTER VIBROCOMPACTION HOLE
SPACING ACROSS ENTIRE BASE OF EXCAVATION.

3. REPORT ACTUAL DEPTH PER HOLE FOR BID RECONCILIATION
AT END OF JOB.

4. ASSUME COMPACTION GROUTING WILL BE REQUIRED WITHIN
50 OF UTILIDOR H

Nils J. Degerlund

No. CE8064
29-May-2015
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5+701+00

1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50

MIRL
BUILDING

WATER
TREATMENT

BUILDING

ARR PROPERTY LINE

ARR 50' OFFSET

FF= 440.54'

FF=438.94' AT
WEST DOOR

FF=439.60'

ADMIN.
BUILDING

RELOCATED
HAZMAT

STORAGE

UTILIDOR
'H-W'

UTILIDOR 'H-E'

NEW HYDRANT

1
CU220 NEW UTILIDOR Q-S

1
CU220

NEW ELECTRICAL

DUCT BANK

1
CU220

NEW DIRECT
BURY NG

1
CU220

FUTURE UTILIDOR

415

420

425

430

435

440

445

450

415

420

425

430

435

440

445

450

1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 5+70

1

1

DESIGN WATER TABLE

EXISTING GRADE, TYP

ROLLER-COMPACTED

STRUCTURAL FILL TO BOTTOM

OF FOUNDATION ELEVATION

WATER TREATMENT BUILDING

FF = 440.54

VIBRO-COMPACTED STRUCTURAL FILL AT LEAST 5' ABOVE WATER TABLE5' MIN ABOVE WATER TABLE, TYP

1

1

1

1
1

1

1

1

1

1
ROLLER-COMPACTED STRUCTURAL FILL
TO BOTTOM OF FOUNDATION ELEVATION

COMMON FILL
COMMON FILL

EXCAVATE AS REQUIRED TO

REMOVE UNSUITABLE SOILS

FOUNDATION AREAS TO BE RE-EXCAVATED AS NEEDED FOR FOUNDATION
CONSTRUCTION AFTER VIBROCOMPACTION WORK HAS BEEN COMPLETED

FILL WITH STRUCTURAL FILL

TO UNIFORM WORKING

SURFACE AT LEAST 5' ABOVE
WATER TABLE FOR

VIBROCOMPACTION WORK

BOTTOM OF EXCAVATION VARIES AS

DEPTH OF UNSUITABLE SOILS TO BE
REMOVED CHANGES ACROSS SITE

VIBROCOMPACT (STONE COLUMN DENSIFICATION)

TO BEDROCK

2

CG501

EAST-WEST SITE PLAN

SCALE: 1" = 30'

1

CG501

EAST-WEST SITE PROFILE

SCALE: 1" = 20' HORIZONTAL, 1" = 10' VERTICAL

Nils J. Degerlund

No. CE8064
29-May-2015

GENERAL NOTE
1. DEPTH AND LIMITS OF COMPACTED STRUCTURAL FILL

UNDER FOUNDATION AREAS ARE SHOWN AS
APPROXIMATE.  ACTUAL DEPTHS AND LIMITS TO BE
DETERMINED BY FOUNDATION DESIGN AT A LATER DATE.

G-3
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5+601+00

1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50

RAT LAB
BUILDING
FF=440.04'

UTILIDOR
'H-W'

UTILIDOR 'H-E'

NEW UTILIDOR Q-S

1
CU220

NEW DIRECT BURY NG

NEW
ELECTRICAL

DUCT BANK

NEW HYDRANT

1
CU220

420

425

430

435

440

445

450

420

425

430

435

440

445

450

1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 5+60

DESIGN WATER TABLE

EXISTING GRADE, TYP
ALASKA RAILROAD

ALUMNI DRIVE

UTILIDOR 'H'

APPROXIMATE

FF = 427.25
FIELD VERIFY

1

1

1

1

1

1

1

1
1

1

5' MIN ABOVE WATER TABLE, TYP

VIBRO-COMPACTED STRUCTURAL FILL

AT LEAST 5' ABOVE WATER TABLE

10' FOUNDATION WALL SETBACK, TYP
COMMON FILL1

1

1

1

COMMON FILL

EXCAVATE AS REQUIRED TO REMOVE UNSUITABLE

SOILS FROM VIBROCOMPACTION AREA

FOUNDATION AREAS TO BE RE-EXCAVATED AS NEEDED FOR FOUNDATION
CONSTRUCTION AFTER VIBROCOMPACTION WORK HAS BEEN COMPLETED

FILL TO UNIFORM WORKING
SURFACE AT LEAST 5' ABOVE

WATER TABLE FOR

VIBROCOMPACTION WORK

BOTTOM OF EXCAVATION VARIES AS DEPTH OF
UNSUITABLE SOILS TO BE REMOVED CHANGES

ACROSS SITE. SEE GEOTECHNICAL REPORT.
VIBROCOMPACT TO BEDROCK

1

1

2

CG502

NORTH-SOUTH SITE PLAN

SCALE: 1" = 30'

1

CG502

NORTH-SOUTH SITE PROFILE

SCALE: 1" = 20' HORIZONTAL, 1" = 10' VERTICAL

Nils J. Degerlund

No. CE8064
29-May-2015

GENERAL NOTE
1. DEPTH AND LIMITS OF COMPACTED STRUCTURAL FILL

UNDER FOUNDATION AREAS ARE SHOWN AS
APPROXIMATE.  ACTUAL DEPTHS AND LIMITS TO BE
DETERMINED BY FOUNDATION DESIGN AT A LATER DATE.

G
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7+55

0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50

A A

NEW UTILIDOR Q

ARR PROPERTY LINE

50' ARR CLEAR ZONE

FUTURE ADDITIONAL

ASH HANDLINGFUTURE

BIOMASS

SILO

FUTURE
LIME

STONE
HANDLING

BASEMENT FFE = 431.5

DESIGN WATER
TABLE = 426.5

415
420
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435
440
445
450
455

415
420
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435
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445
450
455

-0+120+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+12

WATER TREATMENT

BUILDING  FFE = 440.54

EXISTING GROUND

BOTTOM OF EXCAVATION FOR VIBRO-COMPACTION

VARIES.  SEE NOTES ON CG501 AND CG502

BOILER BUILDING

(E) UTILITY PIPES

UPPER FFE = 443.5

EG ELEV = 437.29

EG ELEV
= 436.32

LOWER FFE = 439.5 LOWER FFE = 439.5

FINISH GRADEFINISH
GRADE

16" DIAMETER FOUNDATION PILES ON

3X5 PATTERN WITH LONG AXIS

NORTH-SOUTH

BAGHOUSE

BUILDING
STG BUILDING

2

CG505

SECTION A-A

1" = 40'

1

CG505

SITE PLAN

1" = 40'

G-
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

ÛÔÛÝÌÎ×ÝßÔ ÞßÝÕËÐ ÝÑÍÌÍ 
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  Ö±¾ Ò±ò íðìíïòðïòðð   Ð¿¹» Ò±ò

  Í«¾¶»½¬ ËßÚ ó ÞßÝÌ ß²¿´§­·­ Û´»½¬®·½¿´

 Ý±³°«¬»¼ ¾§ Üò ßµ­»´®±¼    Ü¿¬» ïçóÖ«´óîî
 Ý¸»½µ»¼ ¾§    Ü¿¬»
 ß°°®±ª»¼ ¾§    Ü¿¬»   Í¸»»¬ Ò±ò ï ±º ï

Ò±ò ±º Ë²·¬ ËÑÓ

Labor for Equipment Installation
ÓÊ ÊÚÜ ó ïîëð ¸°å ïîìéð ·²°«¬ñìïêð ±«¬°«¬ îðð ¸®­ ïïðòíîü          îîôðêëü             
ÓÊ ½¿¾´» îñðå ïëµÊå ÝËå ÓÊóïðë ïêð ¸®­ ïïðòíîü          ïéôêëîü             
ÓÊ ÊÚÜ ½¿¾´» îñðå ëµÊå ÝËå ÓÊóïðë êð ¸®­ ïïðòíîü          êôêïçü  
ÔÊ ½¿¾´» îëð ÓÝÓå êððÊå ÝË ïðð ¸®­ ïïðòíîü          ïïôðíîü             
ìèðÊ °¿²»´ ¾±¿®¼å îîë ¿³°å ìî °±´» èð ¸®­ ïïðòíîü          èôèîêü  
ìèðóïîðñîðèÊ ¬®¿²­º±®³»®å ìë µÊß èð ¸®­ ïïðòíîü          èôèîêü  
ïîðñîðè ª±´¬ °¿²»´ ¾±¿®¼ èð ¸®­ ïïðòíîü          èôèîêü  
Ó·­½ °±©»® ½¿¾´» íðð ¸®­ ïïðòíîü          ííôðçéü             
Þ¿®» ½±°°»® ¹®±«²¼ ½¿¾´» îñð ïèð ¸®­ ïïðòíîü          ïçôèëèü             
Ù®±«²¼ ®±¼­ çð ¸®­ ïïðòíîü          çôçîçü  
Ó·­½ò Ý±²²¼«·¬ íðð ¸®­ ïïðòíîü          ííôðçéü             
Ó·­½ò Ý¿¾´» ¬®¿§ îðð ¸®­ ïïðòíîü          îîôðêëü             
Ó·­½ò Ø¿®¼©¿®» ø¬®¿§ ¸¿²¹»®­ô º·¬¬·²¹­ô »¬½ò÷ ×²½´«¼»¼ ¿¾±ª» ¸®­ ïïðòíîü          óü
Ô·¹¸¬·²·²¹ °®±¬»½¬·±² ­§­¬»³ ø¿´«³·²«³÷ ïîð ¸®­ ïïðòíîü          ïíôîíçü             
Ü«½¬ Þ¿²µ èð ¸®­ ïïðòíîü          èôèîêü  
Ô·¹¸¬­ ¿²¼ ®»½»°¬¿½´»­ îðð ¸®­ ïïðòíîü          îîôðêëü             

îìêôðîïü           

Ý±²¬®¿½¬±® Ñª»®¸»¿¼ ó ïðû îìôêðîü             
Ý±²¬®¿½¬±® Ð®±º·¬ ó ïëû ìðôëçíü             

Í«¾¬±¬¿´ íïïôîïêü           

TOTAL COST 311,216$           

PROBABLE CONSTRUCTION COST 311,000$           

Ý±­¬ Û­¬·³¿¬» Þ¿­·­æ 
ïò Ø±«®­ º±® ´¿¾±® ©»®» »­¬·³¿¬»¼ ¾¿­»¼ ±² »¯«·°³»²¬ ¾»·²¹ ·²­¬¿´´»¼ ¿²¼ ¸·­¬±®·½¿´ ¼¿¬¿ò
îò Ô¿¾±® ½±­¬­ ©»®» »­½¿´¿¬»¼ º®±³ îðïé ËßÚ ½±­¬ »­¬·³¿¬» ¾§ îëû ¾¿­»¼ ±² ÝÛÐÝ× ®¿¬·± º±® îðîï ¿²¼ îðïé øéðèñëêéòë÷

×¬»³ Ü»­½®·°¬·±²
Ï«¿²¬·¬§

Ë²·¬ Ý±­¬ Ì±¬¿´ Ý±­¬

G-
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  Ö±¾ Ò±ò íðìíïòðïòðð   Ð¿¹» Ò±ò
  Í«¾¶»½¬ ËßÚ ó ÞßÝÌ ß²¿´§­·­ Û´»½¬®·½¿´

 Ý±³°«¬»¼ ¾§ Üò ßµ­»´®±¼    Ü¿¬» ïçóÖ«´óîî
 Ý¸»½µ»¼ ¾§    Ü¿¬»
 ß°°®±ª»¼ ¾§    Ü¿¬»   Í¸»»¬ Ò±ò ï ±º ï

Ò±ò ±º Ë²·¬ ËÑÓ

Equipment Costs
ÓÊ ÊÚÜ ó ïîëð ¸°å ïîìéð ·²°«¬ñìïêð ±«¬°«¬ ï »¿ íððôðððòððü íððôðððü           
ÓÊ ½¿¾´» îñðå ïëµÊå ÝËå ÓÊóïðë ëðð º»»¬ ëðòððü            îëôðððü             
ÓÊ ÊÚÜ ½¿¾´» îñðå ëµÊå ÝËå ÓÊóïðë ïîë º»»¬ ëëòððü            êôèéëü  
ÔÊ ½¿¾´» îëð ÓÝÓå êððÊå ÝË ëðð º»»¬ îçòððü            ïìôëððü             
ìèðÊ °¿²»´ ¾±¿®¼å îîë ¿³°å ìî °±´» ï »¿ íôðððòððü       íôðððü  
ìèðóïîðñîðèÊ ¬®¿²­º±®³»®å ìë µÊß ï »¿ íôðððòððü       íôðððü  
ïîðñîðè ª±´¬ °¿²»´ ¾±¿®¼ ï »¿ íôðððòððü       íôðððü  
Ó·­½ °±©»® ½¿¾´» ìðð º»»¬ ïîòððü            ìôèððü  
Þ¿®» ½±°°»® ¹®±«²¼ ½¿¾´» îñð ëðð º»»¬ êòððü              íôðððü  
Ù®±«²¼ ®±¼­ ïð »¿ ëèòððü            ëèðü  
Ó·­½ò Ý±²²¼«·¬ îëð º»»¬ îëòððü            êôîëðü  
Ó·­½ò Ý¿¾´» ¬®¿§ îëð º»»¬ îëòððü            êôîëðü  
Ó·­½ò Ø¿®¼©¿®» ø¬®¿§ ¸¿²¹»®­ô º·¬¬·²¹­ô »¬½ò÷ ï ´±¬ ïëôðððòððü     ïëôðððü             
Ô·¹¸¬·²·²¹ °®±¬»½¬·±² ­§­¬»³ ø¿´«³·²«³÷ ï ´±¬ ïëôðððòððü     ïëôðððü             
Ü«½¬ Þ¿²µ éë º»»¬ ëðòððü            íôéëðü  
Ô·¹¸¬­ ¿²¼ ®»½»°¬¿½´»­ ï ´±¬ ïëôðððòððü     ïëôðððü             
Ø»¿¬ Ì®¿½·²¹ ï ´±¬ îéôìððòððü     îéôìððü             

ìëîôìðëü           

Ý±²¬®¿½¬±® Ñª»®¸»¿¼ ó ïðû ìëôîìïü             
Ý±²¬®¿½¬±® Ð®±º·¬ ó ïëû éìôêìéü             

Í«¾¬±¬¿´ ëéîôîçîü           

TOTAL COST 572,292$           

PROBABLE CONSTRUCTION COST 572,000$           

Ý±­¬ Û­¬·³¿¬» Þ¿­·­æ 
ïò ÊÚÜ ½±­¬­ ©»®» »­¬·³¿¬»¼ ¾¿­»¼ ±² ·²¬»®²»¬ ®»­»¿®½¸ ¿²¼ ´·²»¿® ·²¬»®°±´¿¬·±² ±º ¸·­¬±®·½¿´ °®±¶»½¬ ¼¿¬¿
îò Ï«¿²¬·¬·»­ ©»®» »­¬·³¿¬»¼ ¾¿­»¼ °®»´·³·²¿®§ ÝÜÍ ´¿§±«¬ò
íò Û¯«°·³»²¬ ¿²¼ Ó¿¬»®·¿´ ½±­¬­ ©»®» »­½¿´¿¬»¼ º®±³ îðïé ËßÚ ½±­¬ »­¬·³¿¬» ¾§ îëû ¾¿­»¼ ±² ÝÛÐÝ× ®¿¬·± º±® îðîï ¿²¼ îðïé øéðèñëêéòë÷

×¬»³ Ü»­½®·°¬·±²
Ï«¿²¬·¬§

Ë²·¬ Ý±­¬ Ì±¬¿´ Ý±­¬

G-
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

×ÒÍËÔßÌ×ÑÒ ÞßÝÕËÐ ÝÑÍÌÍ 
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  Ö±¾ Ò±ò íðìíïòðïòðð   Ð¿¹» Ò±ò
  Í«¾¶»½¬ ËßÚ ó ÞßÝÌ ß²¿´§­·­ Ó»½¸¿²·½¿´

 Ý±³°«¬»¼ ¾§ Óò Ö¿¸²    Ü¿¬» ïçóÖ«´óîî
 Ý¸»½µ»¼ ¾§    Ü¿¬»
 ß°°®±ª»¼ ¾§    Ü¿¬»   Í¸»»¬ Ò±ò ï ±º ï

Ò±ò ±º Ë²·¬ ËÑÓ

Piping Insulation
×²­«´¿¬·±²ô Ú·¾»® ìðð º»»¬ ïíðòëëü          ëîôîïçü             

ëîôîïçü             

Ý±²¬®¿½¬±® Ñª»®¸»¿¼ ó ïðû ëôîîîü  
Ý±²¬®¿½¬±® Ð®±º·¬ ó ïëû èôêïêü  

Í«¾¬±¬¿´ êêôðëéü             

TOTAL COST 66,057$             

PROBABLE CONSTRUCTION COST 66,000$             

Ý±­¬ Û­¬·³¿¬» Þ¿­·­æ 
ïò Ó¿¬»®·¿´ ¯«¿²¬·¬·»­ ©»®» ½¿´½«´¿¬»¼ ¾¿­»¼ ±² °®»´·³·²¿®§ ¹»²»®¿´ ¿®®¿²¹»³»²¬ ±º ÝÜÍ ­§­¬»³ ¿²¼ ´±½¿¬·±² ¿¬ ËßÚ ­·¬»ò
îò Ý±­¬­ ©»®» ±¾¬¿·²»¼ º®±³ ±®·¹·²¿´ ËßÚ ½±­¬ »­¬·³¿¬» ¿²¼ »­½¿´¿¬»¼ º®±³ îðïé ½±­¬­ ©·¬¸ ÝÛÐÝ× ®¿¬·± ¬± îðîï ½±­¬­ò

×¬»³ Ü»­½®·°¬·±²
Ï«¿²¬·¬§

Ë²·¬ Ý±­¬ Ì±¬¿´ Ý±­¬

G-

Í»» °¿¹» Ùóëî º±® ¬¸» îðïé «²·¬ ½±­¬ ¿²¼ °¿¹»
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

Ð×Ð×ÒÙ ÞßÝÕËÐ ÝÑÍÌÍ 

G-
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  Ö±¾ Ò±ò íðìíïòðïòðð   Ð¿¹» Ò±ò
  Í«¾¶»½¬ ËßÚ ó ÞßÝÌ ß²¿´§­·­ Ó»½¸¿²·½¿´

 Ý±³°«¬»¼ ¾§ Óò Ö¿¸²    Ü¿¬» ïçóÖ«´óîî
 Ý¸»½µ»¼ ¾§    Ü¿¬»
 ß°°®±ª»¼ ¾§    Ü¿¬»   Í¸»»¬ Ò±ò ï ±º ï

Ò±ò ±º Ë²·¬ ËÑÓ

Mechanical Piping
ß·® Ð·°»ô îþô íðì ÍÍÌ ëðð º»»¬ ïçïòîçü          çëôêìëü             
ß·® Ð·°» Í«°°±®¬­ ìð »¿ îôîìðòêëü       èçôêîêü             
ß·® Ð·°»ô ïþô ÝÍ íðð º»»¬ ïîéòèèü          íèôíêíü             
ß·® Ð·°» Í«°°±®¬­ ìë »¿ îôîìðòêëü       ïððôèîçü           
ß·® Î»½»·ª»® ï »¿ îìôçëïòëìü     îìôçëîü             

íìçôìïëü           

Ý±²¬®¿½¬±® Ñª»®¸»¿¼ ó ïðû íìôçìîü             
Ý±²¬®¿½¬±® Ð®±º·¬ ó ïëû ëéôêëìü             

Í«¾¬±¬¿´ ììîôðïðü           

TOTAL COST 442,010$           

PROBABLE CONSTRUCTION COST 442,000$           

Ý±­¬ Û­¬·³¿¬» Þ¿­·­æ 
ïò Ó¿¬»®·¿´ ¯«¿²¬·¬·»­ ©»®» ½¿´½«´¿¬»¼ ¾¿­»¼ ±² °®»´·³·²¿®§ ¹»²»®¿´ ¿®®¿²¹»³»²¬ ±º ÝÜÍ ­§­¬»³ ¿²¼ ´±½¿¬·±² ¿¬ ËßÚ ­·¬»ò
îò Ý±­¬­ ©»®» ±¾¬¿·²»¼ º®±³ ±®·¹·²¿´ ËßÚ ½±­¬ »­¬·³¿¬» ¿²¼ »­½¿´¿¬»¼ º®±³ îðïé ½±­¬­ ©·¬¸ ÝÛÐÝ× ®¿¬·± ¬± îðîï ½±­¬­ò

×¬»³ Ü»­½®·°¬·±²
Ï«¿²¬·¬§

Ë²·¬ Ý±­¬ Ì±¬¿´ Ý±­¬

G-
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NSE Estimate No.: N1412075

Date: 01/22/2015

Customer: Stanley Consultants

Location: University of Alaska Fairbanks

Fairbanks, AK

ÝÛÐÝ× ×²¼»¨ îðîî

ÝÛÐÝ× ×²¼»¨ îðïé

Í½¿´» Ú¿½¬±®

ESTIMATE SUMMARY: Electrical Power Generation

Revision: ____03/06/2017_

ÜÛÍÝÎ×ÐÌ×ÑÒ    ÏËßÒÌ×ÌÇ ÛÏË×ÐÓÛÒÌ ÓßÌÛÎ×ßÔ

ËÒ×Ì ÛÏË×Ð ÐÎ×ÝÛ ÓßÌÛÎ×ßÔ ØÎÍñ ÓËÔÌ ÌÑÌßÔ ÔßÞÑÎ ÔßÞÑÎ       ËÒ×Ì ÌÑÌßÔ

ÐÎ×ÝÛ ÝÑÍÌ  ÐÛÎ ËÒ×Ì ÝÑÍÌ ËÒ×Ì ÚßÝÌ ØÎÍò ÎßÌÛ ÝÑÍÌ ÝÑÍÌ ÝÑÍÌ

ìïòîîòïíòïí Þ®·¼¹» Ý®¿²»­ ïòð             Ûß óü    óü    ïêðôðððòððü ïêðôðððòððü ïòðð ó üèèòðð óü  ïêðôðððòððü ïêðôðððü

ìïòîîòïíòïí Þ®·¼¹» Ý®¿²»­ ïòð             Ûß óü    óü    óü ëððòð ïòðð        ëðð üèèòðð ììôðððü ììôðððòððü ììôðððü

Ó·­½ò Ø±·­¬ ú Ó±²±®¿·́ ­ èòð             Ûß óü ïëôðððòððü ïîðôðððòððü ìðòð ïòðð        íîð èèòððü îèôïêðü ïèôëîðòððü ïìèôïêðü

îîòïëòïç Í¬¿¬·±²ñ ×²­¬®«³»²¬ ¿·® ®»½»·ª»®­ ø«­·²¹ ÞúÉ­÷ ó Ûß óü    óü    îðôðððòððü        óü ìðòð ïòðð        ó èèòððü      óü  ýÜ×Êñðÿ óü

ïîëÐÍ×ô  êîç ÝÚÓ ß·® Ý±³°®»­­±® îòð             ÔÍ óü    óü    ïíðôðððòððü îêðôðððòððü ïòðð ó èèòððü      óü  ïíðôðððòððü îêðôðððü

ïîëÐÍ×ô  êîç ÝÚÓ ß·® Ý±³°®»­­±® îòð             ÔÍ óü    óü    óü îðòð ïòðð        ìð èèòððü íôëîðü  ïôéêðòððü          íôëîðü

ïëðÐÍ×ô íðð ÝÚÓ ß·® Ý±³°®»­­±® ïòð             ÔÍ óü    óü    îëôðððòððü îëôðððòððü        ïòðð        ó èèòððü      óü  îëôðððòððü îëôðððü

ïëðÐÍ×ô íðð ÝÚÓ ß·® Ý±³°®»­­±® ïòð             ÔÍ óü    óü    óü îðòð ïòðð        îð èèòððü ïôéêðü  ïôéêðòððü          ïôéêðü

Í·́ »²½»® ·² Ì®¿²­·¬·±² Ü«½¬ øÐ®±ª·¼»¼ ¾§ ÞúÉ÷ ï Ûß óü    óü    óü óü íîð ïòðð        íîð èèòððü îèôïêðü             îèôïêðü             îèôïêðü

Ú«»´ Ù¿­ Ì·» ú ÐÎÊñÓ»¬»®·²¹ Í¬¿ ï Ûß óü    óü    ìðôðððü             ìðôðððü             ïîð ïòðð        ïîð èèòððü ïðôëêðü             ëðôëêðü             ëðôëêðü

îíòïîòïí Ú«»´ Ñ·  ́Ú±®©¿®¼·²¹ Íµ·¼ øÉ·¬¸ Ó·­½ Ð«³°­÷ ï Ûß óü    óü    îðôðððü             îðôðððü             ïòðð        ó èèòððü      óü îðôðððü             îðôðððü

îíòïîòïí Ú«»´ Ñ·  ́Ú±®©¿®¼·²¹ Íµ·¼ øÉ·¬¸ Ó·­½ Ð«³°­÷ ï Ûß óü    óü    óü êð ïòðð        êð èèòððü ëôîèðü  ëôîèðü  ëôîèðü

îíòîîòïê Ú»»¼©¿¬»® Ø»¿¬»®ïóÜß ï Ûß óü    óü    ïçðôðððü ïçðôðððü           ïòðð        ó èèòððü      óü ïçðôðððü ïçðôðððü

îíòîîòïê Ú»»¼©¿¬»® Ø»¿¬»®ïóÜß ï Ûß óü    óü    óü íîð ïòðð        íîð èèòððü îèôïêðü             îèôïêðü             îèôïêðü

îíòîîòïê Ú»»¼©¿¬»® Ø»¿¬»®î ï Ûß óü    óü    ïìðôðððü ïìðôðððü           ïòðð        ó èèòððü      óü ïìðôðððü ïìðôðððü

îíòîîòïê Ú»»¼©¿¬»® Ø»¿¬»®î ï Ûß óü    óü    óü íîð ïòðð        íîð èèòððü îèôïêðü             îèôïêðü             îèôïêðü

îíòîîòïê Ý±²¼»²­¿¬» Î»½»·ª»® ï Ûß óü    óü    èîôðððü             èîôðððü             ïòðð        ó èèòððü      óü èîôðððü             èîôðððü

îíòîîòïê Ý±²¼»²­¿¬» Î»½»·ª»® ï Ûß óü    óü    óü ìð ïòðð        ìð èèòððü íôëîðü  íôëîðü  íôëîðü

îíòîîòïê Ý±²¼»²­¿¬» Ð±´·­¸»®­ ï Ûß óü    óü    îððôðððü îððôðððü           ïòðð        ó èèòððü      óü îððôðððü îððôðððü

îíòîîòïê Ý±²¼»²­¿¬» Ð±´·­¸»®­ ï Ûß óü    óü    óü êð ïòðð        êð èèòððü ëôîèðü  ëôîèðü  ëôîèðü

îíòîîòîí Ø±¬©»´́  Ú±®©¿®¼·²¹ Ð«³°­ øÊ»®¬·½¿´÷ î Ûß óü    óü    êéôðððü ïíìôðððü           ïòðð        ó èèòððü      óü êéôðððü ïíìôðððü

îíòîîòîí Ø±¬©»´́  Ú±®©¿®¼·²¹ Ð«³°­ øÊ»®¬·½¿´÷ î Ûß óü    óü    óü ìð ïòðð        èð èèòððü éôðìðü  íôëîðü  éôðìðü

îíòîîòîí Ý±²¼»²­¿¬» Ð«³°­ øÉ·¬¸ Ó·­½ Ð«³°­÷ î Ûß óü    óü    ëëôðððü ïïðôðððü           ïòðð        ó èèòððü      óü ëëôðððü ïïðôðððü

îíòîîòîí Ý±²¼»²­¿¬» Ð«³°­ øÉ·¬¸ Ó·­½ Ð«³°­÷ î Ûß óü    óü    óü ìð ïòðð        èð èèòððü éôðìðü  íôëîðü  éôðìðü

îíòîîòîí ß«  ̈Ý±± ·́²¹ É¿¬»® Ð«³°­ øÉ·¬¸ Ó·­½ Ð«³°­÷ î Ûß óü    óü    ïðôðððü             îðôðððü             ïòðð        ó èèòððü      óü ïðôðððü             îðôðððü

îíòîîòîí ß«  ̈Ý±± ·́²¹ É¿¬»® Ð«³°­ øÉ·¬¸ Ó·­½ Ð«³°­÷ î Ûß óü    óü    óü êð ïòðð        ïîð èèòððü ïðôëêðü             ëôîèðü  ïðôëêðü

îíòîîòîí Í¬»¿³ Ü»­«°»®¸»¿¬·²¹ Ð«³°­ øÉ·¬¸ Ó·­½ Ð«³°­÷ î Ûß óü    óü    ëðôðððü ïððôðððü           ïòðð        ó èèòððü      óü ëðôðððü ïððôðððü

îíòîîòîí Í¬»¿³ Ü»­«°»®¸»¿¬·²¹ Ð«³°­ øÉ·¬¸ Ó·­½ Ð«³°­÷ î Ûß óü    óü    óü êð ïòðð        ïîð èèòððü ïðôëêðü             ëôîèðü  ïðôëêðü

îíòîîòîí Ó·­½ Ð«³°­ ïî Ûß óü    óü    ïðôðððü ïîðôðððü           ïòðð        ó èèòððü      óü ïðôðððü ïîðôðððü

îíòîîòîí Ó·­½ Ð«³°­ ïî Ûß óü    óü    óü íð ïòðð        íêð èèòððü íïôêèðü             îôêìðü  íïôêèðü

îíòëíòïí Þ±·́ »® Ú»»¼ Ð«³°­ î Ûß óü    óü    ïçîôðððü íèìôðððü           ïòðð        ó èèòððü      óü ïçîôðððü íèìôðððü

îíòëíòïí Þ±·́ »® Ú»»¼ Ð«³°­ î Ûß óü    óü    óü ïðð ïòðð        îðð èèòððü ïéôêððü             èôèððü  ïéôêððü

îíòëéòïê ß«  ̈Ý±± ·́²¹ É¿¬»® Ø»¿¬ Û¨½¸¿²¹»® ï Ûß óü    óü    ïçëôðððü ïçëôðððü           ïòðð        ó èèòððü      óü ïçëôðððü ïçëôðððü

îíòëéòïê ß«  ̈Ý±± ·́²¹ É¿¬»® Ø»¿¬ Û¨½¸¿²¹»® ï Ûß óü    óü    óü ïðð ïòðð        ïðð èèòððü èôèððü  èôèððü  èôèððü

îíòëéòïê É»´́  É¿¬»® Ø»¿¬ Î»½±ª»®§ Ø»¿¬ Û¨ ï Ûß óü    óü    îëôðððü             îëôðððü             ïðð ïòðð        ïðð èèòððü èôèððü  ííôèððü             ííôèððü

îíòëéòïê ß·® ½±³° Ø»¿¬ Û¨½¸¿²¹»® ¿²¼ Ú·² º¿² ï ÔÍ óü    óü    çðôðððü             çðôðððü             ïòðð        ó èèòððü      óü çðôðððü             çðôðððü

îíòëéòïê ß·® ½±³° Ø»¿¬ Û¨½¸¿²¹»® ¿²¼ Ú·² º¿² ï ÔÍ óü    óü    óü îðð ïòðð        îðð èèòððü ïéôêððü             ïéôêððü             ïéôêððü

Í¿³°´» Ð¿²»´­ ï Ûß óü    óü    ïððôðððü ïððôðððü           ïòðð        ó èèòððü      óü ïððôðððü ïððôðððü

Í¿³°´» Ð¿²»´­ ï Ûß óü    óü    óü ìðð ïòðð        ìðð èèòððü íëôîððü             íëôîððü             íëôîððü

Ý¸»³·½¿´ Ú»»¼ ï Ûß óü    óü    ççôðððü             ççôðððü             ïòðð        ó èèòððü      óü ççôðððü             ççôðððü

Ý¸»³·½¿´ Ú»»¼ ï Ûß óü    óü    óü îðð ïòðð        îðð èèòððü ïéôêððü             ïéôêððü             ïéôêððü

Ñ·́ ñÉ¿¬»® Í»°¿®¿¬±® ï Ûß óü    óü    íîôðððü             íîôðððü             ïòðð        ó èèòððü      óü íîôðððü             íîôðððü

Ñ·́ ñÉ¿¬»® Í»°¿®¿¬±® ï Ûß óü    óü    óü èð ïòðð        èð èèòððü éôðìðü  éôðìðü  éôðìðü

Í¬»¿³ Ü®·ª»² Ú»»¼©¿¬»® Ð«³° ï ÔÍ óü    óü    îïëôðððü îïëôðððü           ïòðð        ó èèòððü      óü îïëôðððü îïëôðððü

Í¬»¿³ Ü®·ª»² Ú»»¼©¿¬»® Ð«³° ï ÔÍ óü    óü    óü ïðð ïòðð        ïðð èèòððü èôèððü  èôèððü  èôèððü

Ó¿¬»®·¿´ Ø¿²¼´·²¹ Û¯«·° Ó²óØ®­ óü ìôðîìôðððü ìôðîìôðððü        ïòðð          ó èèòððü      óü  ýÜ×Êñðÿ ìôðîìôðððü

Ó¿¬»®·¿´ Ø¿²¼´·²¹ Û¯«·° ø©¿­ íèÕ ³¿² ¸±«®­÷ ú áá Ì±²­ ±º Í¬»»´ îíôëðð Ó²óØ®­ óü óü ïòð ïòðð îíôëðð èèòððü îôðêèôðððü        èèü îôðêèôðððü

ß­¸ Ô·³»­¬±²» Ø¿²¼ ·́²¹ Ó²óØ®­ îôéëïôðððü îôéëïôðððü        ïòðð ó èèòððü      óü  ýÜ×Êñðÿ îôéëïôðððü

ß­¸ Ô·³»­¬±²» Ø¿²¼ ·́²¹ ø©¿­ íëÕ ³¿²ó¸±«®­÷ ú éðóçð Ì±²­ ±º Í¬»»´ îèôððð Ó²óØ®­ óü ïòð ïòðð îèôððð èèòððü îôìêìôðððü        èèü îôìêìôðððü

ìèòïïòïí Þ±·́ »® Û®»½¬·±² ïðëôêðð Ó²óØ®­ óü     óü     óü óü ï ïòðð          ïðëôêðð çíòëðü çôèéíôêððü          çíòëðü çôèéíôêððü

ìèòïïòïí Í»¿´ É»´¼ Ì«¾»­ ó »¿ óü     óü     óü óü ïòí ïòðð          ó èèòððü        óü  ýÜ×Êñðÿ óü

ìèòïïòïí ÐÖÚÚô Ü«½¬ô ×Ü Ú¿²ô ß­¸ Í·́ ±­ íðôððð Ó²óØ®­ óü     óü     óü óü ï ïòðð          íðôððð çíòëðü îôèðëôðððü          çíòëðü îôèðëôðððü

Î»º®¿½¬ ­«°°´§ ú ·²­¬¿´́ ï ´­ óü     óü ïôðððôðððü ïôðððôðððü          ó ïòðð ó éçòíïü        óü ïôðððôðððü ïôðððôðððü

Í½¿ºº±´¼·²¹ ï ´­ óü     óü éçîôðððü éçîôðððü îéôðððòð ïòðð îéôððð éçòíïü îôïìïôíéðü îôçííôíéðü îôçííôíéðü

ìèòïïòïê Í«®º¿½» É¿¬»® Ý±²¼»²­»® ó Ûß óü     óü     íððôðððòððü        óü ïîð ïòðð ó èèòððü        óü  ýÜ×Êñðÿ óü

ìèòïïòïê ß·® Ý±±´»¼ Ý±²¼»²­»® ï Ûß óü     óü     óü ïìôëðð ïòðð ïìôëðð èèòððü ïôîéêôðððü ïôîéêôðððü ïôîéêôðððü

ìèòïïòïç Í¬»¿³ Ì«®¾·²» îîÓ© Íµ·¼ ïôððð           Ó²óØ®­ óü     óü     óü ï ïòðð ïôððð èèòððü èèôðððü               èèòððü èèôðððü

ìèòïïòîê Ù»²»®¿¬±® Íµ·¼ ø·² ÍÌ÷ ïôððð           Ó²ó¸®­ óü     óü     óü óü ï ïòðð ïôððð èèòððü èèôðððü               èèòððü èèôðððü

ìïòêéòïí Ô«¾» Ñ·́  Ðµ¹ ©ñ³¿·²ô ¿« ô̈ °«³° ï Ûß óü     óü     óü óü ëðð ïòðð ëðð èèòððü ììôðððü ììôðððòððü ììôðððü

Í¬¿½µ Í«°°´§ ú ×²­¬¿´́ ï Ûß óü     óü çëèôïëðü çëèôïëðü             ó ïòðð ó èèòððü        óü çëèôïëðü çëèôïëðü

ÔßÞÑÎ

 Ò±ò ËÒ×ÌÍ

ËßÚ ÝÑÓÞ×ÒÛÜ ØÛßÌ ßÒÜ ÐÑÉÛÎ ÎÛÐÔßÝÛÓÛÒÌ ÐÎÑÖÛÝÌ
ËßÚ Ð®±¶»½¬ Ò«³¾»® Š îðïîðíï ÝÐØÎ Ü·ª ìè Ð¿¹» ï ±º ì

G-

Ý±­¬­ «­»¼ º±®
¿¼¼·¬·±²¿´ ¿·® ®»½»·ª»® ·²
ÝÜÍ ¾«·´¼·²¹ò
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NSE Estimate No.: N1412075

Date: 01/22/2015

Customer: Stanley Consultants

Location: University of Alaska Fairbanks

Fairbanks, AK

ÝÛÐÝ× ×²¼»¨ îðîî

ÝÛÐÝ× ×²¼»¨ îðïé

Í½¿´» Ú¿½¬±®

ESTIMATE SUMMARY: Electrical Power Generation

Revision: ____03/06/2017_

ÜÛÍÝÎ×ÐÌ×ÑÒ    ÏËßÒÌ×ÌÇ ÛÏË×ÐÓÛÒÌ ÓßÌÛÎ×ßÔ

ËÒ×Ì ÛÏË×Ð ÐÎ×ÝÛ ÓßÌÛÎ×ßÔ ØÎÍñ ÓËÔÌ ÌÑÌßÔ ÔßÞÑÎ ÔßÞÑÎ       ËÒ×Ì ÌÑÌßÔ

ÐÎ×ÝÛ ÝÑÍÌ  ÐÛÎ ËÒ×Ì ÝÑÍÌ ËÒ×Ì ÚßÝÌ ØÎÍò ÎßÌÛ ÝÑÍÌ ÝÑÍÌ ÝÑÍÌ

ÔßÞÑÎ

 Ò±ò ËÒ×ÌÍ

Modeled Piping

ìðòïïòïí ßÝÝ Í§­¬»³ êþ Í½¸ ìð çð ÔÚ óü    óü    ëéòððü  ëôïíðü  íòîêèé ïòðð îçìòïè çíòëðü      îéôëðêü íêîòêîü             íîôêíêü

ìðòïïòïí ßÝÝ Í§­¬»³ ìþ Í½¸ ìð çé ÔÚ óü    óü    ííòððü  íôîðïü  íòïîðð ïòðð íðîòêì çíòëðü      îèôîçéü íîìòéîü             íïôìçèü

ìðòïïòïí ß«¨ Ý±± ·́²¹ É¿¬»® Í§­¬»³ ïðþ Í½¸ ìð îèç ÔÚ óü    óü    ïîíòððü             íëôëìéü ìòîéíð ïòðð        ïôîíìòçð çíòëðü      ïïëôìêíü ëîîòëíü ïëïôðïðü

ìðòïïòïí ß«¨ Ý±± ·́²¹ É¿¬»® Í§­¬»³ èþ Í½¸ ìð îëí ÔÚ óü    óü    èéòððü  îîôðïïü íòçððð ïòðð çèêòéð çíòëðü      çîôîëêü ìëïòêëü ïïìôîêéü

ìðòïïòïí ß«¨ Ý±± ·́²¹ É¿¬»® Í§­¬»³ êþ Í½¸ ìð ïèí ÔÚ óü    óü    ëéòððü  ïðôìíïü íòîêèé ïòðð ëçèòïé çíòëðü      ëëôçîçü íêîòêîü             êêôíêðü

ìðòïïòïí ß«¨ Ý±± ·́²¹ É¿¬»® Í§­¬»³ ìþ Í½¸ ìð êè ÔÚ óü    óü    ííòððü  îôîììü  íòïîðð ïòðð îïîòïê çíòëðü      ïçôèíéü íîìòéîü             îîôðèïü

ìðòïïòïí ß«¨ Ý±± ·́²¹ É¿¬»® Í§­¬»³ íþ Í½¸ ìð ëêç ÔÚ óü    óü    îîòëðü  ïîôèðíü îòíïëè ïòðð        ïôíïéòêç çíòëðü      ïîíôîðìü îíçòðíü ïíêôððéü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ ïðþ Í½¸ ìð ìé ÔÚ óü    óü    ïîíòððü             ëôéèïü  ìòîéíð ïòðð îððòèí çíòëðü ïèôééèü ëîîòëíü             îìôëëçü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ èþ Í½¸ èð ð ÔÚ óü    óü    ïìïòððü             óü ìòçîèð ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ èþ Í½¸ ìð îìë ÔÚ óü    óü    èéòððü  îïôíïëü íòçððð ïòðð çëëòëð çíòëðü      èçôííçü ìëïòêëü ïïðôêëìü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ êþ Í½¸ èð íðé ÔÚ óü    óü    çíòððü  îèôëëïü íòèçèð ïòðð        ïôïçêòêç çíòëðü      ïïïôèçïü ìëéòìéü ïìðôììîü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ ìþ Í½¸ èð ë ÔÚ óü    óü    ìëòððü  îîëü  íòîèðð ïòðð ïêòìð çíòëðü      ïôëííü  íëïòêðü             ïôéëèü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ ìþ Í½¸ ìð ëì ÔÚ óü    óü    ííòððü  ïôéèîü  íòïîðð ïòðð ïêèòìè çíòëðü      ïëôéëíü íîìòéîü             ïéôëíëü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ íþ Í½¸ èð ïè ÔÚ óü    óü    íðòððü  ëìðü  îòèìéî ïòðð ëïòîë çíòëðü      ìôéçîü  îçêòîîü             ëôííîü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ íþ Í½¸ ìð ííð ÔÚ óü    óü    îîòëðü  éôìîëü  îòíïëè ïòðð éêìòîï çíòëðü      éïôìëìü îíçòðíü             éèôèéçü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ îþ Í½¸ èð ð ÔÚ óü    óü    ïëòððü  óü îòêïïè ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ îþ Í½¸ ìð ð ÔÚ óü    óü    ïîòððü  óü ïòëïïê ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ ïòëþ Í½¸ èð ð ÔÚ óü    óü    ïîòððü  óü ïòêéçì ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ ïþ Í½¸ èð íí ÔÚ óü    óü    çòððü  îçéü  ïòðððð ïòðð ííòðð çíòëðü      íôðèêü  ïðîòëîü             íôíèíü

ìðòïïòïí Þ±·́ »® Ü®¿·²­ êþ Í½¸ èð ïî ÔÚ óü    óü    çíòððü  ïôïïêü  íòèçèð ïòðð ìêòéè çíòëðü      ìôíéìü  ìëéòëðü             ëôìçðü

ìðòïïòïí Þ±·́ »® Ü®¿·²­ ìþ Í½¸ èð êç ÔÚ óü    óü    ìëòððü  íôïðëü  íòîèðð ïòðð îîêòíî çíòëðü      îïôïêïü íëïòêèü             îìôîêêü

ìðòïïòïí Þ±·´»® Ü®¿·²­ îòëþ Í½¸ èð ïìí ÔÚ óü    óü    îîòëðü  íôîïèü  îòéïîð ïòðð íèéòèî çíòëðü      íêôîêïü îéêòðèü             íçôìéçü

ìðòïïòïí Þ±·́ »® Ü®¿·²­ îþ Í½¸ èð îê ÔÚ óü    óü    ïîòððü  íïîü  ïòëïïê ïòðð íçòíð çíòëðü      íôêéëü  ïëíòíëü             íôçèéü

ìðòïïòïí Þ±·́ »® Ü®¿·²­ ïòëþ Í½¸ èð î ÔÚ óü    óü    ïîòððü  îìü ïòîïïì ïòðð îòìî çíòëðü      îîêü  ïîëòððü             îëðü

ìðòïïòïí Þ±·́ »® Í§­¬»³ ïþ Í½¸ ìð îðî ÔÚ óü    óü    çòððü  ïôèïèü  ðòèçìê ïòðð ïèðòéï çíòëðü      ïêôèçêü             çîòêìü  ïèôéïìü

ìðòïïòïí Þ´±©¼±©² Í§­¬»³ ïèþ Í½¸ ìð ìí ÔÚ óü    óü    îðêòððü             èôèëèü  èòïðçç ïòðð íìèòéí çíòëðü      íîôêðêü çêìòîèü             ìïôìêìü

ìðòïïòïí Þ´±©¼±©² Í§­¬»³ èþ Í½¸ ìð ïðë ÔÚ óü    óü    èéòððü  çôïíëü  íòçððð ïòðð ìðçòëð çíòëðü      íèôîèèü ìëïòêëü             ìéôìîíü

ìðòïïòïí Þ´±©¼±©² Í§­¬»³ ìþ Í½¸ ìð êê ÔÚ óü    óü    ííòððü  îôïéèü  íòïîðð ïòðð îðëòçî çíòëðü      ïçôîëìü íîìòéíü             îïôìíîü

ìðòïïòïí Þ´±©¼±©² Í§­¬»³ îòëþ Í½¸ èð èé ÔÚ óü    óü    îîòëðü  ïôçëèü  îòéïîð ïòðð îíëòçì çíòëðü      îîôðêðü îéêòðéü             îìôðïèü

ìðòïïòïí Þ´±©¼±©² Í§­¬»³ ïòëþ Í½¸ ìð ð ÔÚ óü    óü    ïîòððü  óü ïòîïïì ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ý¸·́ ´»¼ É¿¬»® Í§­¬»³ èþ Í½¸ ìð éìð ÔÚ óü    óü    èéòððü  êìôíèðü íòçððð ïòðð        îôèèêòðð çíòëðü      îêçôèìïü ìëïòêëü ííìôîîïü

ìðòïïòïí Ý¸·́ ´»¼ É¿¬»® Í§­¬»³ êþ Í½¸ ìð ïé ÔÚ óü    óü    ëéòððü  çêçü  íòîêèé ïòðð ëëòëé çíòëðü      ëôïçêü  íêîòêëü             êôïêëü

ìðòïïòïí Ý±²¼»²­¿¬» Í§­¬»³ ïðþ Í½¸ ìð ð ÔÚ óü    óü    ïîíòððü             óü ìòîéíð ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ý±²¼»²­¿¬» Í§­¬»³ ïðþ Í½¸ èð ïëî ÔÚ óü    óü    ïëíòððü             îíôîëêü ëòìððð ïòðð èîðòèð çíòëðü      éêôéìëü êëéòçðü ïððôððïü

ìðòïïòïí Ý±²¼»²­¿¬» Í§­¬»³ èþ Í½¸ ìð ìî ÔÚ óü    óü    èéòððü  íôêëìü  íòçððð ïòðð ïêíòèð çíòëðü      ïëôíïëü ìëïòêìü             ïèôçêçü

ìðòïïòïí Ý±²¼»²­¿¬» Í§­¬»³ êþ Í½¸ ìð ð ÔÚ óü    óü    ëéòððü  óü íòîêèé ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ý±²¼»²­¿¬» Í§­¬»³ êþ Í½¸ èð îíè ÔÚ óü    óü    çíòððü  îîôïíìü íòèçèð ïòðð çîéòéî çíòëðü      èêôéìîü ìëéòìêü ïðèôèéêü

ìðòïïòïí Ý±²¼»²­¿¬» Í§­¬»³ ìþ Í½¸ ìð îïë ÔÚ óü    óü    ííòððü  éôðçëü  íòïîðð ïòðð êéðòèð çíòëðü      êîôéîðü íîìòéîü             êçôèïëü

ìðòïïòïí Ý±²¼»²­¿¬» Í§­¬»³ ìþ Í½¸ èð îëè ÔÚ óü    óü    ìëòððü  ïïôêïðü íòîèðð ïòðð èìêòîì çíòëðü      éçôïîíü íëïòêèü             çðôéííü

ìðòïïòïí Ý±²¼»²­¿¬»  Í§­¬»³ íþ Í½¸ ìð îîí ÔÚ óü    óü    îîòëðü  ëôðïèü  îòíïëè ïòðð ëïêòìî çíòëðü      ìèôîèëü îíçòðíü             ëíôíðíü

ìðòïïòïí Ý±²¼»²­¿¬»  Í§­¬»³ îòëþ Í½¸ ìð ð ÔÚ óü    óü    ïèòéëü  óü ïòçïíé ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ý±²¼»²­¿¬»  Í§­¬»³ îþ Í½¸ ìð ð ÔÚ óü    óü    ïîòððü  óü ïòëïïê ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ý±²¼»²­¿¬»  Í§­¬»³ îþ Í½¸ èð è ÔÚ óü    óü    ïëòððü  ïîðü  îòêïïè ïòðð îðòèç çíòëðü      ïôçëíü  îëçòïíü             îôðéíü

ìðòïïòïí Ý±²¼»²­¿¬»  Í§­¬»³ ïòëþ Í½¸ ìð ð ÔÚ óü    óü    ïîòððü  óü ïòîïïì ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ý±²¼»²­¿¬»  Í§­¬»³ ïþ Í½¸ ìð ïðð ÔÚ óü    óü    íòððü  íððü  ðòèçìê ïòðð èçòìê çíòëðü      èôíêëü  èêòêëü  èôêêëü

ìðòïïòïí Ý±²¼»²­¿¬»  Í§­¬»³ òëþ Í½¸ ìð ð ÔÚ óü    óü    íòððü  óü ðòèçìê ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ý±²¼»²­¿¬»  Í§­¬»³ òëþ Í½¸ èð íç ÔÚ óü    óü    çòððü  íëïü  ïòðððð ïòðð íçòðð çíòëðü      íôêìéü  ïðîòëïü             íôççèü

ìðòïïòïí Ý±²¼»²­¿¬»  Í§­¬»³ òëþ ÍÍÌ ¬«¾·²¹ ð ÔÚ óü    óü    íòððü  óü ðòèçìê ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ú«»´ Ù¿­ Í§­¬»³ èþ Í½¸ ìð ð ÔÚ óü    óü    èéòððü  óü íòçððð ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ú«»´ Ù¿­ Í§­¬»³ êþ Í½¸ ìð ïêë ÔÚ óü    óü    ëéòððü  çôìðëü  íòîêèé ïòðð ëíçòíì çíòëðü      ëðôìîèü íêîòêîü             ëçôèííü

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ ïîþ Í½¸ èð ð ÔÚ óü    óü    ïçëòððü             óü êòïíðð ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ ïîþ Í½¸ ìð îçè ÔÚ óü    óü    ïíëòððü             ìðôîíðü ìòèëìï ïòðð        ïôììêòëî çíòëðü      ïíëôîëðü ëèèòèêü ïéëôìèðü

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ ïðþ Í½¸ èð ð ÔÚ óü    óü    ïëíòððü             óü ëòìððð ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ ïðþ Í½¸ ìð îðð ÔÚ óü    óü    ïîíòððü             îìôêððü ìòîéíð ïòðð èëìòêð çíòëðü      éçôçðëü ëîîòëíü ïðìôëðëü

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ èþ Í½¸ ìð çî ÔÚ óü    óü    ïìïòððü             ïîôçéîü ìòçîèð ïòðð ìëíòíè çíòëðü      ìîôíçïü êðïòééü             ëëôíêíü

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ êþ Í½¸ èð î ÔÚ óü    óü    çíòððü ïèêü  íòèçèð ïòðð éòèð çíòëðü      éîçü  ìëéòëðü             çïëü

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ êþ Í½¸ ìð êè ÔÚ óü    óü    ëéòððü  íôèéêü  íòîêèé ïòðð îîîòîé çíòëðü      îðôéèîü íêîòêîü             îìôêëèü

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ ìþ Í½¸ èð ð ÔÚ óü    óü    ìëòððü  óü íòîèðð ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ íþ Í½¸ ìð î ÔÚ óü    óü    îîòëðü  ìëü îòíïëè ïòðð ìòêí çíòëðü      ìííü  îíçòððü             ìéèü
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NSE Estimate No.: N1412075

Date: 01/22/2015

Customer: Stanley Consultants

Location: University of Alaska Fairbanks

Fairbanks, AK

ÝÛÐÝ× ×²¼»¨ îðîî

ÝÛÐÝ× ×²¼»¨ îðïé

Í½¿´» Ú¿½¬±®

ESTIMATE SUMMARY: Electrical Power Generation

Revision: ____03/06/2017_

ÜÛÍÝÎ×ÐÌ×ÑÒ    ÏËßÒÌ×ÌÇ ÛÏË×ÐÓÛÒÌ ÓßÌÛÎ×ßÔ

ËÒ×Ì ÛÏË×Ð ÐÎ×ÝÛ ÓßÌÛÎ×ßÔ ØÎÍñ ÓËÔÌ ÌÑÌßÔ ÔßÞÑÎ ÔßÞÑÎ       ËÒ×Ì ÌÑÌßÔ

ÐÎ×ÝÛ ÝÑÍÌ  ÐÛÎ ËÒ×Ì ÝÑÍÌ ËÒ×Ì ÚßÝÌ ØÎÍò ÎßÌÛ ÝÑÍÌ ÝÑÍÌ ÝÑÍÌ

ÔßÞÑÎ

 Ò±ò ËÒ×ÌÍ

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ îþ Í½¸ èð îïð ÔÚ óü    óü    ïëòððü  íôïëðü  îòêïïè ïòðð ëìèòìè çíòëðü      ëïôîèíü îëçòîðü             ëìôìííü

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ ïòëþ Í½¸ èð ïéë ÔÚ óü    óü    ïîòððü  îôïððü  ïòêéçì ïòðð îçíòçð çíòëðü      îéôìèðü ïêçòðíü             îçôëèðü

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ ïþ Í½¸ èð ïçë ÔÚ óü    óü    çòððü  ïôéëëü  ïòðððð ïòðð ïçëòðð çíòëðü      ïèôîííü ïðîòëðü             ïçôçèèü

ìðòïïòïí Ø·¹¸ Ð®»­­«®» Í¬»¿³ íñìþ Í½¸ èð îêï ÔÚ óü    óü    çòððü  îôíìçü  ïòðððð ïòðð îêïòðð çíòëðü      îìôìðìü ïðîòëðü             îêôéëíü

ìðòïïòïí ØÊßÝ  Í§­¬»³ íþ Í½¸ ìð ïçë ÔÚ óü    óü    îîòëðü  ìôíèèü  îòíïëè ïòðð ìëïòëè çíòëðü      ìîôîîíü îíçòðíü             ìêôêïïü

ìðòïïòïí ×ßÍ  Í§­¬»³ íþ ÍÍÌ Í½¸ ïð ïîî ÔÚ óü    óü    îîòëðü  îôéìëü  îòíïëè ïòðð îèîòëí çíòëðü      îêôìïéü îíçòðíü             îçôïêîü

ìðòïïòïí ×²»®¬ Þ»¼ Ó¿¬»®·¿´ ìþ Í½¸ ìð îîê ÔÚ óü    óü    ííòððü  éôìëèü  íòïîðð ïòðð éðëòïî çíòëðü      êëôçîçü íîìòéîü             éíôíèéü

ìðòïïòïí Ô±© Ð®»­­«®» Í¬»¿³ îìþ Í½¸ ìð îïë ÔÚ óü    óü    íðìòððü             êëôíêðü ïðòéèðð ïòðð        îôíïéòéð çíòëðü      îïêôéðëü ïôíïïòçíü îèîôðêëü

ìðòïïòïí Ô±© Ð®»­­«®» Í¬»¿³ îðþ Í½¸ ìð ïêé ÔÚ óü    óü    îððòððü             ííôìððü èòðððð ïòðð        ïôííêòðð çíòëðü      ïîìôçïêü çìèòððü ïëèôíïêü

ìðòïïòïí Ô±© Ð®»­­«®» Í¬»¿³ ïîþ Í½¸ ìð ïï ÔÚ óü    óü    ïíëòððü             ïôìèëü  ìòèëìï ïòðð ëíòìð çíòëðü      ìôççíü  ëèèòçïü             êôìéèü

ìðòïïòïí Ô±© Ð®»­­«®» Í¬»¿³ ïðþ Í½¸ ìð ìç ÔÚ óü    óü    ïîíòððü             êôðîéü  ìòîéíð ïòðð îðçòíè çíòëðü      ïçôëééü ëîîòëíü             îëôêðìü

ìðòïïòïí Ô±© Ð®»­­«®» Í¬»¿³ èþ Í½¸ ìð çí ÔÚ óü    óü    èéòððü  èôðçïü  íòçððð ïòðð íêîòéð çíòëðü      ííôçïîü ìëïòêëü             ìîôððíü

ìðòïïòïí Ô±© Ð®»­­«®» Í¬»¿³ êþ Í½¸ ìð îíî ÔÚ óü    óü    ëéòððü  ïíôîîìü íòîêèé ïòðð éëèòíì çíòëðü      éðôçðëü íêîòêíü             èìôïîçü

ìðòïïòïí Ô±© Ð®»­­«®» Í¬»¿³ ìþ Í½¸ ìð ð ÔÚ óü    óü    ííòððü  óü íòïîðð ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ó»¼·«³ Ð®»­­«®» Í¬»¿³ ïîþ Í½¸ èð ð ÔÚ óü    óü    ïçëòððü             óü êòïíðð ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ó»¼·«³ Ð®»­­«®» Í¬»¿³ èþ Í½¸ èð ð ÔÚ óü    óü    ïìïòððü             óü ìòçîèð ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ó»¼·«³ Ð®»­­«®» Í¬»¿³ èþ Í½¸ ìð ïî ÔÚ óü    óü    èéòððü  ïôðììü  íòçððð ïòðð ìêòèð çíòëðü      ìôíéêü  ìëïòêéü             ëôìîðü

ìðòïïòïí Ó»¼·«³ Ð®»­­«®» Í¬»¿³ êþ Í½¸ èð ð ÔÚ óü    óü    çíòððü  óü íòèçèð ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ó»¼·«³ Ð®»­­«®» Í¬»¿³ êþ Í½¸ ìð ïéí ÔÚ óü    óü    ëéòððü  çôèêïü  íòîêèé ïòðð ëêëòìç çíòëðü      ëîôèéíü íêîòêîü             êîôéíìü

ìðòïïòïí Ó»¼·«³ Ð®»­­«®» Í¬»¿³ ìþ Í½¸ èð ð ÔÚ óü    óü    ìëòððü  óü íòîèðð ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ó»¼·«³ Ð®»­­«®» Í¬»¿³ íþ Í½¸ èð ð ÔÚ óü    óü    íðòððü  óü îòèìéî ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí Ó»¼·«³ Ð®»­­«®» Í¬»¿³ íþ Í½¸ ìð î ÔÚ óü    óü    îîòëðü  ìëü îòíïëè ïòðð ìòêí çíòëðü      ìííü  îíçòððü             ìéèü

ìðòïïòïí Ó»¼·«³ Ð®»­­«®» Í¬»¿³ ïòëþ Í½¸ èð ïîí ÔÚ óü    óü    ïîòððü  ïôìéêü  ïòêéçì ïòðð îðêòëé çíòëðü      ïçôíïìü ïêçòðîü             îðôéçðü

ìðòïïòïí Ó»¼·«³ Ð®»­­«®» Í¬»¿³ íñìþ Í½¸ ìð ëì ÔÚ óü    óü    çòððü  ìèêü  ðòèçìê ïòðð ìèòíï çíòëðü      ìôëïéü  çîòêëü  ëôððíü

ìðòïïòïí ÍßÍ  Í§­¬»³ ìþ Í½¸ ìð ïïç ÔÚ óü    óü    ííòððü  íôçîéü  íòïîðð ïòðð íéïòîè çíòëðü      íìôéïëü íîìòéîü             íèôêìîü

ìðòïïòïí ÍßÍ  Í§­¬»³ íþ Í½¸ ìð éè ÔÚ óü    óü    îîòëðü  ïôéëëü  îòíïëè ïòðð ïèðòêí çíòëðü      ïêôèèçü îíçòðíü             ïèôêììü

ìðòïïòïí ÍßÍ  Í§­¬»³ îòëþ Í½¸ ìð ë ÔÚ óü    óü    ïèòéëü  çìü ïòçïíé ïòðð çòëé çíòëðü      èçëü  ïçéòèðü             çèçü

ìðòïïòïí ÍÌÙ Í§­¬»³­ îìþ Í½¸ ìð îê ÔÚ óü    óü    íðìòððü             éôçðìü  ïðòéèðð ïòðð îèðòîè çíòëðü      îêôîðêü ïôíïïòçîü          íìôïïðü

ìðòïïòïí ÍÌÙ Í§­¬»³­ ïèþ Í½¸ ìð ìì ÔÚ óü    óü    îðêòððü             çôðêìü  èòïðçç ïòðð íëêòèì çíòëðü      ííôíêëü çêìòíðü             ìîôìîçü

ìðòïïòïí ÍÌÙ Í§­¬»³­ ïîþ Í½¸ ìð ë ÔÚ óü    óü    ïíëòððü             êéëü  ìòèëìï ïòðð îìòîé çíòëðü      îôîêçü  ëèèòèðü             îôçììü

ìðòïïòïí ÍÌÙ Í§­¬»³­ èþ Í½¸ èð ð ÔÚ óü    óü    ïìïòððü             óü ìòçîèð ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí ÍÌÙ Í§­¬»³­ èþ Í½¸ ìð êì ÔÚ óü    óü    ïìïòððü             çôðîìü  ìòçîèð ïòðð íïëòíç çíòëðü îçôìèçü êðïòééü             íèôëïíü

ìðòïïòïí ÍÌÙ Í§­¬»³­ êþ Í½¸ ìð è ÔÚ óü    óü    ëéòððü  ìëêü  íòîêèé ïòðð îêòïë çíòëðü      îôììëü  íêîòêíü             îôçðïü

ìðòïïòïí ÍÌÙ Í§­¬»³­ íþ Í½¸ èð ð ÔÚ óü    óü    íðòððü  óü îòèìéî ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí ÍÌÙ Í§­¬»³­ íþ Í½¸ ìð ëí ÔÚ óü    óü    îîòëðü  ïôïçíü  îòíïëè ïòðð ïîîòéì çíòëðü      ïïôìéêü îíçòðìü             ïîôêêçü

ìðòïïòïí ÍÌÙ Í§­¬»³ îþ Í½¸ èð ë ÔÚ óü    óü    ïëòððü  éëü îòêïïè ïòðð ïíòðê çíòëðü      ïôîîïü  îëçòîðü             ïôîçêü

ìðòïïòïí ÍÌÙ Í§­¬»³ îþ Í½¸ ìð ð ÔÚ óü    óü    ïîòððü  óü ïòëïïê ïòðð ðòðð çíòëðü      óü  ýÜ×Êñðÿ óü

ìðòïïòïí ÍÌÙ Í§­¬»³ ïòþ Í½¸ èð ïéð ÔÚ óü    óü    çòððü  ïôëíðü  ïòðððð ïòðð ïéðòðð çíòëðü      ïëôèçëü ïðîòëðü             ïéôìîëü

ìðòïïòïí Í»®ª·½» É¿¬»® Í§­¬»³ ìþ Í½¸ ìð íîè ÔÚ óü    óü    ííòððü  ïðôèîìü íòïîðð ïòðð        ïôðîíòíê çíòëðü      çëôêèìü íîìòéîü ïðêôëðèü

ìðòïïòïí Í»®ª·½» É¿¬»® Í§­¬»³ íþ Í½¸ ìð ïè ÔÚ óü    óü    îîòëðü  ìðëü  îòíïëè ïòðð ìïòêè çíòëðü      íôèçéü  îíçòððü             ìôíðîü

ìðòïïòïí Í»®ª·½» É¿¬»® Í§­¬»³ îòëþ Í½¸ ìð íé ÔÚ óü    óü    ïèòéëü  êçìü  ïòçïíé ïòðð éðòèï çíòëðü      êôêîïü  ïçéòéðü             éôíïëü

Piping estimated outside the model óü

ìðòïïòïí ßÝÝ Í§­¬»³ ïþ Í½¸ ìð ìëð ÔÚ óü    óü    çòððü  ìôðëðü  ðòèçìê ïòðð ìðîòëé çíòëðü      íéôêìðü             çîòêìü  ìïôêçðü

ìðòïïòïí ß«¨ Ý±± ·́²¹ É¿¬»® Í§­¬»³ îþ Í½¸ ìð èë ÔÚ óü    óü    ïîòððü  ïôðîðü  ïòëïïê ïòðð ïîèòìç çíòëðü      ïîôðïìü ïëíòíìü             ïíôðíìü

ìðòïïòïí ß«¨ Ý±± ·́²¹ É¿¬»® Í§­¬»³ ïþ ú ïòîë Í½¸ ìð íîð ÔÚ óü    óü    çòððü  îôèèðü  ðòèçìê ïòðð îèêòîé çíòëðü      îêôéêêü             çîòêìü  îçôêìêü

ß¼¼·¬·±²¿´ ÍÞ Ð·°·²¹ó  ß«¨ Ý±±´·²¹ É¿¬»® Í§­¬»³ ìçë ÔÚ óü    óü    ïîòððü  ëôçìðü  ïòëð ïòðð éìîòëð çíòëðü      êçôìîìü ïëîòîëü             éëôíêìü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ îþ Í½¸ ìð èé ÔÚ óü    óü    ïîòððü  ïôðììü  ïòëïïê ïòðð ïíïòëï çíòëðü      ïîôîçêü ïëíòííü             ïíôíìðü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ ïþ Í½¸ ìð ïéë ÔÚ óü    óü    çòððü  ïôëéëü  ðòèçìê ïòðð ïëêòëê çíòëðü      ïìôêíèü             çîòêëü  ïêôîïíü

ß¼¼·¬·±²¿´ ÍÞ Ð·°·²¹ó  Þ±·́ »® Ú»»¼ Í§­¬»³ ïðí ´º óü    óü    ïîòððü  ïôîíêü  ïòëð ïòðð ïëìòëð çíòëðü      ïìôììêü ïëîòîëü             ïëôêèîü

ìðòïïòïí Þ±·́ »® Ú»»¼ Í§­¬»³ ÍÍÌ ¬«¾·²¹ ïëð ÔÚ óü    óü    ïèòððü  îôéððü  ðòè ïòðð ïîðòðð çíòëðü      ïïôîîðü             çîòèðü  ïíôçîðü

ß¼¼·¬·±²¿´ ÍÞ Ð·°·²¹ó  Þ±·́ »® Í§­¬»³ êðð ÔÚ óü    óü    ïîòððü  éôîððü  ïòëð ïòðð çððòðð çíòëðü      èìôïëðü ïëîòîëü             çïôíëðü

ìðòïïòïí Þ±·́ »® Í§­¬»³ íñìþÍÍÌ ¬«¾·²¹ íçí ÔÚ óü    óü    ïèòððü  éôðéìü  ðòè ïòðð íïìòìð çíòëðü      îçôíçêü             çîòèðü  íêôìéðü

ìðòïïòïí Þ´±©¼±©² Í§­¬»³ îþ Í½¸ ìð êð ÔÚ óü    óü    ïîòððü  éîðü  ïòëïïê ïòðð çðòéð çíòëðü      èôìèðü  ïëíòííü             çôîððü

ìðòïïòïí Ý¸»³ Ú»»¼ òëþ ÍÍÌ ¬«¾·²¹ ïèðð ÔÚ óü    óü    ïèòððü  íîôìððü             ðòè ïòðð        ïôììðòðð çíòëðü      ïíìôêìðü           çîòèðü  ïêéôðìðü

ß¼¼·¬·±²¿´ ÍÞ Ð·°·²¹ó  Ý¸·́ ´»¼ É¿¬»® Í§­¬»³ êð ÔÚ óü    óü    ïîòððü  éîðü  ïòëð ïòðð çðòðð çíòëðü      èôìïëü  ïëîòîëü             çôïíëü

ß¼¼·¬·±²¿´ ÍÞ Ð·°·²¹ó  Ý±²¼»²­¿¬» Í§­¬»³ èìð ÔÚ óü    óü    ïîòððü  ïðôðèðü             ïòëð ïòðð        ïôîêðòðð çíòëðü      ïïéôèïðü ïëîòîëü ïîéôèçðü

ìðòïïòïí Ü»³·² É¿¬»® Í§­¬»³ îþ Í½¸ ìð íðìÔ ëðð ÔÚ óü    óü    ïîòððü  êôðððü  ïòëïïê ïòðð éëëòèð çíòëðü      éðôêêéü ïëíòííü             éêôêêéü

ìðòïïòïí Ü»³·² É¿¬»® Í§­¬»³ ïþ Í½¸ ìð íðìÔ ïðð ÔÚ óü    óü    çòððü  çððü  ðòèçìê ïòðð èçòìê çíòëðü      èôíêëü  çîòêëü  çôîêëü

ìðòïïòïí Ú«»´ Ù¿­ Í§­¬»³ îþ Í½¸ ìð îðð ÔÚ óü    óü    ïîòððü  îôìððü  ïòëïïê ïòðð íðîòíî çíòëðü      îèôîêéü ïëíòíìü             íðôêêéü

ìðòïïòïí Ú«»´ Ù¿­ Í§­¬»³ ïþ Í½¸ ìð ïðð ÔÚ óü    óü    çòððü  çððü  ðòèçìê ïòðð èçòìê çíòëðü      èôíêëü  çîòêëü  çôîêëü
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NSE Estimate No.: N1412075

Date: 01/22/2015

Customer: Stanley Consultants

Location: University of Alaska Fairbanks

Fairbanks, AK

ÝÛÐÝ× ×²¼»¨ îðîî

ÝÛÐÝ× ×²¼»¨ îðïé

Í½¿´» Ú¿½¬±®

ESTIMATE SUMMARY: Electrical Power Generation

Revision: ____03/06/2017_

ÜÛÍÝÎ×ÐÌ×ÑÒ    ÏËßÒÌ×ÌÇ ÛÏË×ÐÓÛÒÌ ÓßÌÛÎ×ßÔ

ËÒ×Ì ÛÏË×Ð ÐÎ×ÝÛ ÓßÌÛÎ×ßÔ ØÎÍñ ÓËÔÌ ÌÑÌßÔ ÔßÞÑÎ ÔßÞÑÎ       ËÒ×Ì ÌÑÌßÔ

ÐÎ×ÝÛ ÝÑÍÌ  ÐÛÎ ËÒ×Ì ÝÑÍÌ ËÒ×Ì ÚßÝÌ ØÎÍò ÎßÌÛ ÝÑÍÌ ÝÑÍÌ ÝÑÍÌ

ÔßÞÑÎ

 Ò±ò ËÒ×ÌÍ

ß¼¼·¬·±²¿´ ÍÞ Ð·°·²¹ó  Ú«»´ Ù¿­ Í§­¬»³ ïðð ÔÚ óü    óü    ïîòððü  ïôîððü  ïòëð ïòðð ïëðòðð çíòëðü      ïìôðîëü ïëîòîëü             ïëôîîëü

ß¼¼·¬·±²¿´ ÍÞ Ð·°·²¹ó  Ú«»´ Ñ·́  Í§­¬»³ çðð ÔÚ óü    óü    ïîòððü  ïðôèððü             ïòëð ïòðð        ïôíëðòðð çíòëðü      ïîêôîîëü ïëîòîëü ïíéôðîëü

ß¼¼·¬·±²¿´ ÍÞ Ð·°·²¹ó  ×²­¬ ß·® Í§­¬»³ íèðð ÔÚ óü    óü    ïîòððü  ìëôêððü             ïòëð ïòðð        ëôéððòðð çíòëðü      ëíîôçëðü ïëîòîëü ëéèôëëðü

ìðòïïòïí Ô±© Ð®»­­«®» Í¬»¿³ ïòëþ Í½¸ ìð éë ÔÚ óü    óü    ïîòððü  çððü  ïòîïïì ïòðð çðòèê çíòëðü      èôìçëü  ïîëòîéü             çôíçëü

ìðòïïòïí Ô±© Ð®»­­«®» Í¬»¿³ ïþ Í½¸ ìð çð ÔÚ óü    óü    çòððü  èïðü  ðòèçìê ïòðð èðòëï çíòëðü      éôëîèü  çîòêìü  èôííèü

ß¼¼·¬·±²¿´ ÍÞ Ð·°·²¹ó  Í»®ª·½» ß·® Í§­¬»³ ïêðð ÔÚ óü    óü    ïîòððü  ïçôîððü             ïòëð ïòðð        îôìððòðð çíòëðü      îîìôìððü ïëîòîëü îìíôêððü

ìðòïïòïí Í¿³°´» Ð¿²»´ ïòëþ Í½¸ ìð ïð ÔÚ óü    óü    ïîòððü  ïîðü  ïòîïïì ïòðð ïîòïï çíòëðü      ïôïíîü  ïîëòîðü             ïôîëîü

ìðòïïòïí Í»®ª·½» É¿¬»® Í§­¬»³ îþ Í½¸ ìð îîë ÔÚ óü    óü    ïîòððü  îôéððü  ïòëïïê ïòðð íìðòïï çíòëðü      íïôèððü ïëíòííü             íìôëððü

ìðòïïòïí Í»®ª·½» É¿¬»® Í§­¬»³ ïòëþ Í½¸ ìð ìëë ÔÚ óü    óü    ïîòððü  ëôìêðü  ïòîïïì ïòðð ëëïòïç çíòëðü      ëïôëíêü ïîëòîéü             ëêôççêü

ìðòïïòïí Í»®ª·½» É¿¬»® Í§­¬»³ ïþ Í½¸ ìð îçë ÔÚ óü    óü    çòððü  îôêëëü  ðòèçìê ïòðð îêíòçï çíòëðü      îìôêéêü             çîòêëü  îéôííïü

ß¼¼·¬·±²¿´ ÍÞ Ð·°·²¹ó  Í»®ª·½» É¿¬»® Í§­¬»³ ïðîë ÔÚ óü    óü    ïîòððü  ïîôíððü             ïòëð ïòðð        ïôëíéòëð çíòëðü      ïìíôéëêü ïëîòîëü ïëêôðëêü

Í¿³°´» Í§­¬»³ Ì«¾·²¹ ïëðð ÔÚ óü    óü    ïèòððü  îéôðððü             ðòè ïòðð        ïôîððòðð çíòëðü      ïïîôîððü           çîòèðü  ïíçôîððü

ìðòïïòïí Ð·°·²¹ Í°»½·¿ ·́¬·»­ ó ÞÑÐ Ñ²´§ ï ÔÍ óü    óü    íðôðððü             íðôðððü             ó ïòðð ðòðð çíòëðü      óü  íðôðððòððü íðôðððü

ìðòïïòïí Ð´¿²¬ Ó¿²«¿´ Ê¿´ª»­ ó ÞÑÐ Ñ²´§ ï ÔÍ óü    óü    ìððôðððü ìððôðððü îôîðð ïòðð        îôîððòðð çíòëðü      îðëôéððü êðëôéððòððü êðëôéððü

ìðòïïòïí Ð´¿²¬ Ý±²¬®±´ Ê¿´ª»­ ó ÞÑÐ Ñ²´§ ï ÔÍ óü    óü    ííïôðððü ííïôðððü           ïòðð ðòðð çíòëðü      óü  ííïôðððòððü ííïôðððü

ìðòïïòïí Ð´¿²¬ Ý±²¬®±´ Ê¿´ª»­ ó ÞÑÐ Ñ²´§ ï ÔÍ óü    óü    óü îôëðð ïòðð        îôëððòðð çíòëðü      îííôéëðü îííôéëðòððü îííôéëðü

ìðòïïòïí Ð´¿²¬ Ü»­«°»®¸»¿¬»® Ê¿´ª»­ ó ÞÑÐ Ñ²´§ ï ÔÍ óü    óü    ïìëôìððü ïìëôìððü           ïòðð ðòðð çíòëðü      óü  ïìëôìððòððü ïìëôìððü

ìðòïïòïí Ð´¿²¬ Ü»­«°»®¸»¿¬»® Ê¿´ª»­ ó ÞÑÐ Ñ²´§ ï ÔÍ óü    óü    óü ìð ïòðð ìðòðð çíòëðü      íôéìðü  íôéìðòððü          íôéìðü

Í°®·²¹  Ý¿² Í«°°±®¬­ ïî Ûß óü    óü    îôðððòððü          îìôðððü             îìòð ïòðð îèèòðð çíòëðü      îêôçîèü ìôîììòððü          ëðôçîèü

Í ·́¼» Í«°°±®¬­ éîð Ûß óü    óü    íððòððü îïêôðððü           ïêòð ïòðð        ïïôëîðòðð çíòëðü      ïôðééôïîðü ïôéçêòððü ïôîçíôïîðü

Ð·°·²¹ ×²­«´¿¬·±² ó Ú·¾»® çððð ÔÚ óü    óü    ïðòððü  çðôðððü             ïòî ïòðð        ïðôììðòðð èïòëçü      èëïôèððü ïðìòêìü çìïôèððü

Ð·°·²¹ ×²­«´¿¬·±² óÒ»±°®»²» íôððð ÔÚ óü    óü    íòííü  çôççðü  ðòíèêé ïòðð        ïôïêðòïð èïòëçü      çìôêëíü             íìòèèü  ïðìôêìíü

×²­«´¿¬·±² çîôêðð ÍÚ óü     óü ïðòððü çîêôðððü             ðòîëð ïòðð          îíôïëð èïòëçü ïôèèèôèðçü          íðü îôèïìôèðçü

Ð·°» Ð¿·²¬·²¹ êððð ÔÚ óü    óü    ìèòðèü  îèèôìèðü           ïòðð ðòðð éìòèðü      óü ìèòðèü  îèèôìèðü

ìðòéêòïí ÝÛÓÍ øÝ±²¬·²«±«­ Û³·­­·±²­ Ó±²·¬±®·²¹ Í§­¬»³÷ ï ÔÍ óü    óü    îçèôððð îçèôðððü           ïòðð ðòðð èèòððü      óü  îçèôðððòððü îçèôðððü

ìðòéêòïí ÝÛÓÍ øÝ±²¬·²«±«­ Û³·­­·±²­ Ó±²·¬±®·²¹ Í§­¬»³÷ ï ÔÍ óü    óü    óü îðð ïòðð îððòðð èèòððü      ïéôêððü ïéôêððòððü ïéôêððü

ÜÝÍ ï Ûß óü     óü ïôïððôðððü ïôïððôðððü          ïòðð          îðð èèòððü ïéôêððü ïôïïéôêððü ïôïïéôêððü

ÜÝÍ ï Ûß óü     óü     óü îððòð ïòðð          îðð èèòððü ïéôêððü               ïéôêððü               ïéôêððü

×²­¬®«³»²¬ Ì«¾·²¹ ÞÑÐ Ê¿´ª»­ çðð ´º óü    óü    ïèòððü  ïêôîððü             ðòè ïòðð éîðòðð çíòëðü      êéôíîðü             çîòèðü  èíôëîðü

×²­¬®«³»²¬ Ì«¾·²¹ ËßÚñØÜ ÞÑÐ Í«°°´·»® Ê¿´ª»­ ïêêë ´º óü    óü    ïèòððü  îçôçéðü             ðòè ïòðð        ïôííîòðð çíòëðü      ïîìôëìîü           çîòèðü  ïëìôëïîü

×²­¬®«³»²¬ Ì«¾·²¹ Ð®»­­«®» ¿²¼ Ú´±© Ì®¿²­³·¬¬»®­ îèðë ´º óü    óü    ïèòððü  ëðôìçðü             ðòè ïòðð        îôîììòðð çíòëðü      îðçôèïìü           çîòèðü  îêðôíðìü

Ð´¿²¬ ×²­¬®«³»²¬¿¬·±² ×²­¬¿´́  ËßÚ Ð®±ª·¼»¼ Û¯«·°³»²¬ ï ÔÍ óü    óü    óü óü ëðð ïòðð        ëðð çíòëðü ìêôéëðü             ìêôéëðü             ìêôéëðü

Ð´¿²¬ ×²­¬®«³»²¬¿¬·±² ×²­¬¿´́  ó ÞÑÐ ï ÔÍ óü    óü    ëëçôððð ëëçôðððü           ïôêéì ïòðð        ïôêéì çíòëðü ïëêôëïçü éïëôëïçü éïëôëïçü

Ê·¾®¿¬·±² Ó±²·¬±®·²¹ Í§­¬»³ øÞ»²¬´»§ Ò»ª¿¼¿÷ ï ÔÍ óü    óü    éëôðððü             éëôðððü             íðð ïòðð        íðð èèòððü îêôìððü ïðïôìððü ïðïôìððü

óü ïéôèîìôëíìü íìéôéçí íïôíïêôëìíü ìçôïìïôðééü  

ËßÚ ÝÑÓÞ×ÒÛÜ ØÛßÌ ßÒÜ ÐÑÉÛÎ ÎÛÐÔßÝÛÓÛÒÌ ÐÎÑÖÛÝÌ
ËßÚ Ð®±¶»½¬ Ò«³¾»® Š îðïîðíï ÝÐØÎ Ü·ª ìè Ð¿¹» ì ±º ì

Ý±­¬­ «­»¼ ïþ ¿²¼ îþ
°·°» ­«°°±®¬­ ¿²¼
·²­«´¿¬·±² ¬± ÝÜÍ
­§­¬»³ º®±³ ³¿·² °´¿²¬
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Ý±³°®»­­»¼ ß·®

É¿¬»® Ô·²»

Ñ®·¹·²¿¬·±²
»´»ª¿¬·±² ·­ íù
º®±³ ¹®¿¼» ·²
¾«·´¼·²¹

Ñ®·¹·²¿¬·±²
»´»ª¿¬·±² ·­ íù
º®±³ ¹®¿¼» ·²
¾«·´¼·²¹

Û´»ª¿¬·±² º±® ¾±¬¸ ¿·® ¿²¼
©¿¬»® ´·²»­ ·­ »­¬·³¿¬»¼
¿¬ îðù ¿¾±ª» ¹®¿¼» ¿²¼
©·´´ ¾» ­«°°±®¬»¼ º®±³
¼«½¬ ­«°°±®¬ ­¬»»´ò

Û´»ª¿¬·±² º±® ½±²²»½¬·±²
±º ©¿¬»® ¿¬ íù ¿¾±ª»
¹®¿¼»ò

Ò»© ß·®
Î»½»·ª»®

Ü®¿©·²¹ Í½¿´»æ

òîì ·²½¸»­ ã ê º»»¬

Ð·°·²¹ Ó¿¬»®·¿´­æ

ïò ß·®ô îþô íðì ÍÍÌ
îò É¿¬»®ô ïþô Ý¿®¾±² Í¬»»´

ß·® °·°» ´»²¹¬¸­æ

ïòìõîòïéõêòïìõòêëõîòíõòêëõîòðíõòîîõòíë ã ¢ïêþ

õïé º»»¬õ ïé º»»¬õ ïë º»»¬õ ìð º»»¬ ø¸±­» ­¬¿¬·±²­÷õ øïêñòîì÷öê º»»¬
ã¢ëðð º»»¬ò

Í«°°±®¬­ »ª»®§ ïí º»»¬ º±® îþ ¿·® ­»®ª·½»ò Ì±¬¿´ ­«°°±®¬­ ·­ ¢ìðò

×²­«´¿¬·±² º±® îðð º»»¬ ø®±«²¼»¼ «°÷ ±º ¿³¾·»²¬ »¨°±­»¼ °·°·²¹ò

É¿¬»® °·°» ´»²¹¬¸­æ

ðòëõòðòëëõêòëëõðòíèã¢èþ

õïé º»»¬õ õïé º»»¬õ ìð º»»¬ ø¸±­» ­¬¿¬·±²­÷õ øèñòîì÷öê º»»¬
ã¢íðð º»»¬

Í«°°±®¬­ »ª»®§ é º»»¬ º±® ïþ ©¿¬»® ­»®ª·½»ò Ì±¬¿´ ­«°°±®¬­ ·­ ¢ìë

×²­«´¿¬·±² º±® îðð º»»¬ ø®±«²¼»¼ «°÷ ±º ¿³¾·»²¬ »¨°±­»¼ °·°·²¹ò

ðòîì ·²

êòïì ·²

îòðí ·²

ðòéê ·²

ðòëë ·²

êòëë ·²
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

ÛÈ×ÍÌ×ÒÙ ÞË×ÔÜ×ÒÙÍ 

ÍÏËßÎÛ ÚÑÑÌßÙÛ ÝßÔÝËÔßÌ×ÑÒ 
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îòëð ·²

ïðð º»»¬ ·­ »¯«¿´ ¬± îòëþ
ïðôððð ­¯º¬ ·­ »¯«¿´ ¬± êòîë ·²î

Ó¿¬»®·¿´ Ø¿²¼´·²¹ Í¯º¬æ ïòèçöïòïé ã îòîïïí ·²î

Í¯º¬ ½±²ª»®­·±²æ øîòîïïíñêòîë÷ ö ïðôððð

Ó¿¬»®·¿´ Ø¿²¼´·²¹ Í¯º¬ ã íôëíè ­¯º¬ò

ïòèç ·²

ïðð º»»¬ ·­ »¯«¿´ ¬± îòëþ
ïðôððð ­¯º¬ ·­ »¯«¿´ ¬± êòîë ·²î

ß­¸ Ø¿²¼´·²¹ Í¯º¬æ ïòëëöòéè ã ïòîðç ·²î

Í¯º¬ ½±²ª»®­·±²æ øïòîðçñêòîë÷ ö ïðôððð

Ó¿¬»®·¿´ Ø¿²¼´·²¹ Í¯º¬ ã ïôèêð ­¯º¬ò

ïòëë ·²
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

ÙÑÔÜÛÒ ØÛßÎÌ ÎÛÔÑÝßÌ×ÑÒ ÞßÝÕËÐ ÝÑÍÌÍ
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Jahn, Mario

From: Frances Isgrigg <fisgrigg@alaska.edu>

Sent: Tuesday, August 23, 2022 3:27 PM

To: Jahn, Mario

Cc: Courtney Kimball; Solan, John; Payne, Mark

Subject: Re: Cost of GHU Connection

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

I added the drawings to BOX. That might help.

On Tue, Aug 23, 2022 at 12:55 PM Jahn, Mario <JahnMario@stanleygroup.com> wrote:

Thanks for forwarding Courtney. If we have anything that explains exactly what this entails that would be great. I�m still
trying to wrap my head around what the scope for the connection is. Do we have a quote from 2017 that we can
attached for reference as well?

From: Courtney Kimball <ckimball@boreal services.com>
Sent: Tuesday, August 23, 2022 2:29 PM
To: Jahn, Mario <JahnMario@stanleygroup.com>
Subject: FW: Cost of GHU Connection

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Mario,

Please feel free to reply to Frances and me if you have follow up questions on this.

Courtney

From: Frances Isgrigg <fisgrigg@alaska.edu>
Sent: Tuesday, August 23, 2022 11:59
To: Courtney Kimball <ckimball@boreal services.com>; Mark Payne <PayneMark@stanleygroup.com>
Subject: Cost of GHU Connection

G-
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Courtney and Mark,

Total $s for new connection to GHU was $686,300 in 2017 dollars. I should have your numbers today or tomorrow
regarding the cost associated with downtime on EU 113.

Frances

Frances M. Isgrigg, PE
Division of Design and Construction
907 590 5809

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the
addressee(s) and may contain confidential and/or privileged information and may be legally protected from disclosure.
If you are not the intended recipient of this message or their agent, or if this message has been addressed to you in
error, please immediately alert the sender by reply email and then delete this message and any attachments. If you are
not the intended recipient, you are hereby notified that any use, dissemination, copying, or storage of this message or
its attachments is strictly prohibited. E mail cannot be guaranteed to be secure or error free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. Neither the sender nor Stanley
Consultants, Inc. accept liability for any errors or omissions in the contents of this message, which arise as a result of e
mail transmission.

Frances M. Isgrigg, PE
Division of Design and Construction
907 590 5809

G-
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

ÝÛÐÝ× ×ÒÜÛÈ ÞßÝÕËÐ 

G-
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

×ÒÚÔßÌ×ÑÒ ÝßÔÝËÔßÌÑÎ ÞßÝÕËÐ 
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

Ý×ÌÇ ÝÑÍÌ ×ÒÜÛÈ ÞßÝÕËÐ 
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

ÎÍ ÓÛßÒÍ ÝÑÒÌ×ÒÙÛÒÝÇ ÌßÞÔÛ

G-
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Screenshot from 2022 RS Means Contingency options.
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

ÐÎÛÔ×Ó×ÒßÎÇ Í×ÌÛ ßÎÎßÒÙÓÛÒÌ
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

ËßÚ ÚßÝ×Ô×ÌÇ ÝÑÍÌÍ 

G-
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Ý×ÎÝËÔßÌ×ÒÙ ÜÎÇ ÍÝÎËÞÞÛÎ 

ÝÑÍÌ ÛÍÌ×ÓßÌÛ 

ËßÚ ÝÑÒÍÌÎËÝÌ×ÑÒ ÑËÌßÙÛ ÝÑÍÌÍ 

G-
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Cost per Day Notes/Assumptions Reference

Costs

Electricity 8,002$ Purchase of Electricity Table A

Fuel 54,066$ Purchase of Diesel Table B

Natural Gas 1,794$
Boilers go down, we need to light them for a longer duration. In

prior year, no natural gas was used during these months
Table C

Avoided Costs

Coal Delivery (2,459)$ Table D

Coal (10,255)$ Table E

Ash Haul (1,712)$ Table F

Limestone (1,408)$ Table G

Grand Total 48,028$

This spreadsheet does not include the lost revenue from electricity sales to Golden Valley Electric.

These costs/savings are associated with a turbine outage that began on Dec 28, 2021 and ended on June 3, 2022. Support invoicing

can be provided if requested.

Actual & Estimated Costs

UAF Calculations Daily Plant Outage Costs

G-
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Vendor: GVEA Utility Usage Cost Break Down Total

01/01/2022 02/01/2022 ELECTRIC

Fuel & Purchased 4,690,000 kwh @ $0.1045 490,105.00$

Utility Charge 4,690,000 kwh @ $0.01257 58,953.30$

Demand Charge 7207.2 KW@30.06 216,648.43$

RCC 4,690,000 kwh @ $0.001016 4,765.04$

Customer Charge 220.00$

Total: 770,691.77$ 31

(About $24,861.02 per day) 1/28 1/31 (4 days) $99,444.08

02/01/2022 03/01/2022 Electric Fuel & Purchased 4,424,000 kwh @ $0.12969 $573,748.56

Utility Charge 4,424,000 kwh @ $0.01257 $55,609.68

Demand Charge 7737.80 KW@30.06 $232,598.27

RCC 4424000 kwh@ $0.001016 $4,494.78

Customer Charge $220.00

Total: $866,671.29 28

(About $30,952.55 per day)

03/01/2022 04/01/2022 Electric Fuel & Purchased 4,564,000 kwh @0.12969 $591,905.16

Utility Charge 4,564,000 kwh @0.01257 $57,369.48

Demand Charge 6941.20 KW@30.06 $208,652.47

RCC 4,564,000 kwh @0.001016 $4,637.02

Customer Charge $220.00

Total: $862,784.13 31

(About $27,831.75 per day)

04/01/2022 05/01/2022 Electric Fuel & Purchased 4,368,000 kwh @0.12969 $566,485.92

Utility Charge 4,368,000 kwh @0.01257 $54,905.76

Demand Charge 6,844.6 KW@30.06 $205,748.68

RCC 4,368,000 kwh @0.001016 $4,437.89

Customer Charge $220.00

Total: $831,798.25 30

(About $27,726.61 per day)

05/01/2022 06/01/2022 Electric Fuel & Purchased 3,906,000 kwh @0.14036 $548,246.16

Utility Charge 3,906,000 kwh @0.01257 $49,098.42

Demand Charge 7,267.4 KW@30.06 $218,458.04

RCC 3,906,000 kwh @0.001016 $3,968.50

Customer Charge $220.00

Total: $819,991.12 31

(About $26,637.69 per day)

06/01/2022 07/01/2022 Electric Fuel & Purchased 42,000 kwh @0.14036 $5,895.12

Utility Charge 42,000 kwh @0.01257 $527.94

Demand Charge 7,827.4 KW@30.06 $235,291.64

RCC 42,000 kwh @0.000893 $37.51

Customer Charge $220.00

Total: $241,972.21 30

(About $146,282.96 per day)

181 total Days

Grand Electric Total (1/28 6/3/22): 3,722,661.08$

Remove "Customer Charge" (1,320.00)$ Paid monthly regardless of usage

3,721,341.08$

12/01/2021 01/01/2022 ELECTRIC

Fuel & Purchased 1,694,000 kwh @ $0.1045 177,023.00$

Utility Charge 1,694,000 kwh @ $0.01257 21,293.58$

Demand Charge 6,804 KW@30.06 204,528.24$

RCC 1,694,000 kwh @ $0.001016 1,721.10$

Customer Charge 220.00$

Total: 404,785.92$ 4 Days

Electric Costs (1/28 6/3/22)

Days per Month

Table A.

UAF Plant Outage Costs Electricity
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Table A.

UAF Plant Outage Costs Electricity (continued)

01/01/2022 02/01/2022 ELECTRIC

Fuel & Purchased 4,690,000 kwh @ $0.1045 490,105.00$

Utility Charge 4,690,000 kwh @ $0.01257 58,953.30$

Demand Charge 7207.2 KW@30.06 216,648.43$

RCC 4,690,000 kwh@ $0.001016 4,765.04$

Customer Charge 220.00$

Total: 770,691.77$

(About $24,861.02 per day) 1/1 1/27 (27 days) $671,247.54

Grand Electric Total (12/19/21 1/27/22): 1,076,033.46$

Remove "Customer Charge" (440.00)$ Paid monthly regardless of usage

Electric Costs (12/19/21 1/27/22) 1,075,593.46$

1,480,379.38$

Total Days 185.00$

Cost Per Day 8,002.05$

Total Electric costs (12/19/2021 6/3/2022)
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Vendor & Delivery Date Invoice # Delivery Cost Break Down Total

# Days/

Month

Alaska Petroleum Gallons per gal & SOA Fee

21 Dec 651087 8,904 $2.87 25,936.35$

21 Dec 651088 8,900 $2.87 25,924.70$

24 Dec 677512 8,206 $3.02 25,180.01$

24 Dec 677513 8,204 $3.02 25,173.87$

24 Dec 677514 8,204 $3.02 25,173.87$

26 Dec 677518 6,801 $3.02 20,868.78$

26 Dec 677517 7,120 $3.02 21,847.63$

28 Dec 681603 9,598 $3.02 29,451.34$

28 Dec 681602 9,599 $3.02 29,454.41$

29 Dec 677526 3,802 $3.08 11,897.93$

29 Dec 677527 3,802 $3.08 11,897.93$

29 Dec 677528 3,802 $3.08 11,897.93$

29 Dec 677636 11,067 $3.08 34,632.93$

30 Dec 677633 10,622 $3.10 33,383.74$

30 Dec 677635 9,801 $3.10 30,803.43$

30 Dec 672948 9,703 $3.10 30,495.43$

30 Dec 672949 9,602 $3.10 30,178.00$

31 Dec 616240 9,602 $3.12 30,372.92$ 10

1 Jan 677544 8,705 $3.09 27,284.61$

1 Jan 672918 9,603 $3.09 30,099.26$

1 Jan 616239 9,602 $3.09 30,096.13$

1 Jan 616241 9,602 $3.09 30,096.13$

2 Jan 672919 9,603 $3.09 30,099.26$

2 Jan 672499 9,603 $3.09 30,099.26$

3 Jan 672920 9,607 $3.09 30,111.80$

3 Jan 672925 9,603 $3.09 30,099.26$

3 Jan 672926 9,608 $3.09 30,114.94$

3 Jan 677553 8,705 $3.09 27,284.61$

4 Jan 672910 9,606 $3.22 31,347.90$

4 Jan 672908 9,605 $3.22 31,344.64$

5 Jan 672922 9,602 $3.30 32,130.13$

5 Jan 672497 9,602 $3.30 32,130.13$

6 Jan 672911 9,605 $3.34 32,545.73$

6 Jan 672921 9,604 $3.34 32,542.34$

7 Jan 672913 9,603 $3.34 32,578.91$

7 Jan 672914 9,605 $3.34 32,585.70$

8 Jan 672887 9,703 $3.34 32,918.17$

8 Jan 672923 9,703 $3.34 32,918.17$

8 Jan 672888 9,703 $3.34 32,918.17$

11 Jan 676832 9,703 $3.40 33,526.81$

11 Jan 676833 9,703 $3.40 33,526.81$

11 Jan 676834 9,705 $3.40 33,533.72$

12 Jan 676835 9,704 $3.43 33,782.41$

12 Jan 676836 9,703 $3.43 33,778.93$

Table B.

UAF Plant Outage Costs Diesel Fuel
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Table B.

UAF Plant Outage Costs Diesel Fuel (continued)

Vendor & Delivery Date Invoice # Delivery Cost Break Down Total

# Days/

Month

12 Jan 676837 9,704 $3.43 33,782.41$

13 Jan 676838 9,703 $3.40 33,476.58$

13 Jan 676839 9,700 $3.40 33,466.23$

13 Jan 676840 9,699 $3.40 33,462.78$

14 Jan 676841 9,698 $3.44 33,811.73$

14 Jan 676842 9,700 $3.44 33,818.70$

14 Jan 676843 9,700 $3.44 33,818.70$

15 Jan 676844 9,602 $3.43 33,477.03$

15 Jan 676845 9,603 $3.43 33,480.51$

15 Jan 676846 9,451 $3.43 32,950.57$

15 Jan 676847 9,450 $3.43 32,947.09$

15 Jan 677560 9,396 $3.43 32,758.82$

16 Jan 676848 9,792 $3.43 34,139.46$

16 Jan 676849 9,790 $3.43 34,132.48$

16 Jan 676850 9,802 $3.43 34,174.32$

16 Jan 676851 9,958 $3.43 34,718.21$

17 Jan 677565 8,300 $3.43 28,937.65$

19 Jan 677574 8,200 $3.45 28,738.82$

19 Jan 677575 8,200 $3.45 28,738.82$

19 Jan 677576 8,205 $3.45 28,756.34$

20 Jan 677577 8,200 $3.43 28,568.20$

20 Jan 677578 8,200 $3.43 28,567.20$

20 Jan 677579 8,200 $3.43 28,568.20$

21 Jan 676852 9,453 $3.45 33,119.70$

21 Jan 676853 9,453 $3.45 33,119.70$

21 Jan 676854 9,453 $3.45 33,119.70$

22 Jan 676855 8,802 $3.45 30,838.84$

22 Jan 676856 8,803 $3.45 30,842.35$

24 Jan 676857 8,971 $3.34 30,394.74$

24 Jan 670007 9,053 $3.34 30,672.57$

24 Jan 670008 9,058 $3.34 30,689.51$

25 Jan 670009 9,275 $3.38 31,817.29$

25 Jan 670010 9,285 $3.38 31,851.60$

25 Jan 670011 9,286 $3.38 31,855.03$

26 Jan 670012 9,309 $3.45 32,641.63$

26 Jan 670013 9,302 $3.45 32,617.09$

26 Jan 670014 9,294 $3.45 32,589.04$

27 Jan 670017 9,294 $3.50 33,018.26$

27 Jan 670018 9,307 $3.50 33,064.44$

28 Jan 670019 9,307 $3.49 32,979.42$

28 Jan 670020 9,308 $3.49 32,982.96$

28 Jan 670021 9,315 $3.49 33,007.77$

29 Jan 670022 9,309 $3.49 32,986.51$

31 Jan 670028 9,324 $3.46 32,790.76$ 31

31 Jan 670027 9,338 $3.46 32,840.00$

3 Feb 670050 9,342 $3.45 32,667.27$

3 Feb 670051 9,335 $3.45 32,642.79$

3 Feb 675818 4,509 $3.45 15,767.15$
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Table B.

UAF Plant Outage Costs Diesel Fuel (continued)

Vendor & Delivery Date Invoice # Delivery Cost Break Down Total

# Days/

Month

4 Feb 670055 9,328 $3.48 32,955.37$

7 Feb 670060 8,929 $3.41 30,914.03$

16 Feb 686694 8,901 $3.31 29,932.61$

23 Feb 686728 9,512 $3.28 31,714.08$

25 Feb 686734 9,092 $3.36 31,008.65$

25 Feb 686735 9,094 $3.36 31,015.47$

25 Feb 686736 9,084 $3.36 30,981.36$

28 Feb 686548 9,506 $3.52 34,005.88$ 28

1 Mar 680982 9,705 $3.74 36,882.92$

1 Mar 680983 4,500 $3.74 17,101.82$

1 Mar 680984 5,214 $3.74 19,815.30$

1 Mar 680985 5,526 $3.74 21,001.03$

1 Mar 671050 8,584 $3.74 32,622.66$

1 Mar 671051 8,481 $3.74 32,231.22$

1 Mar 680553 9,812 $3.74 37,289.56$

5 Mar 686765 8,373 $4.45 37,792.74$

5 Mar 686766 8,364 $4.45 37,752.12$

5 Mar 686767 8,355 $4.45 37,711.50$

7 Mar 687520 8,352 $4.62 39,183.17$

7 Mar 676634 8,172 $4.62 38,338.71$

7 Mar 671017 8,159 $4.62 38,277.72$

8 Mar 687522 8,350 $5.15 43,630.08$

8 Mar 687523 8,346 $5.15 43,609.18$

9 Mar 687835 9,310 $4.17 39,451.72$

9 Mar 660744 8,953 $4.17 37,938.91$

9 Mar 660745 8,951 $4.17 37,930.44$

10 Mar 687537 9,069 $4.02 36,975.15$

10 Mar 687538 9,068 $4.02 36,971.08$

10 Mar 687539 9,067 $4.02 36,967.00$

12 Mar 687544 9,083 $4.15 38,243.64$

12 Mar 687545 9,086 $4.15 38,256.27$

12 Mar 687546 9,080 $4.15 38,231.01$

13 Mar 687856 9,093 $4.15 38,285.75$

13 Mar 687857 9,067 $4.15 38,176.27$

14 Mar 687549 9,089 $3.97 36,642.48$

14 Mar 687550 9,083 $3.97 36,618.29$

14 Mar 688722 8,624 $3.97 34,767.82$

14 Mar 688723 8,619 $3.97 34,747.66$

14 Mar 687859 9,335 $3.97 37,634.23$

16 Mar 688291 9,381 $3.80 36,141.95$

16 Mar 688292 9,370 $3.80 36,099.58$

17 Mar 687551 9,090 $4.30 38,640.32$

17 Mar 687552 9,073 $4.30 38,568.06$

18 Mar 687554 9,082 $4.30 39,626.77$

18 Mar 687555 9,073 $4.30 39,587.51$

19 Mar 687556 9,097 $4.30 39,692.22$

19 Mar 687557 9,088 $4.30 39,652.95$

19 Mar 687558 9,079 $4.30 39,613.68$

G-

Public Review Draft August 19, 2024

Appendix III.D.7.7-2112



Table B.

UAF Plant Outage Costs Diesel Fuel (continued)

Vendor & Delivery Date Invoice # Delivery Cost Break Down Total

# Days/

Month

20 Mar 671021 9,382 $4.30 40,935.74$

20 Mar 671022 9,390 $4.30 40,970.65$

21 Mar 687928 9,081 $4.50 41,491.66$

22 Mar 671026 8,682 $4.56 40,226.42$

22 Mar 671027 8,682 $4.56 40,226.42$

22 Mar 671028 8,688 $4.56 40,254.22$

22 Mar 688435 8,377 $4.56 38,813.26$

22 Mar 687933 9,359 $4.56 43,363.17$

24 Mar 687936 9,085 $4.81 44,345.48$

24 Mar 687937 9,076 $4.81 44,301.55$

24 Mar 687938 9,067 $4.81 44,257.62$

24 Mar 670083 8,375 $4.81 40,879.85$

24 Mar 670084 8,359 $4.81 40,801.75$

27 Mar 687943 9,046 $4.77 43,798.86$

27 Mar 687944 9,038 $4.77 43,760.13$

28 Mar 687566 9,047 $4.44 40,762.39$

28 Mar 687567 9,042 $4.44 40,739.87$

28 Mar 687568 9,032 $4.44 40,694.81$

29 Mar 687570 8,846 $4.37 39,252.50$

29 Mar 687571 8,834 $4.37 39,199.25$

29 Mar 687572 8,824 $4.37 39,154.88$

29 Mar 669595 8,333 $4.37 36,976.16$

30 Mar 687573 9,050 $4.14 38,007.33$

30 Mar 687574 9,047 $4.14 37,994.73$ 31

2 Apr 671033 8,502 $4.13 35,680.00$

5 Apr 687963 9,060 $4.18 38,428.19$

5 Apr 687964 9,051 $4.18 38,390.02$

6 Apr 687576 9,049 $4.06 37,251.82$

6 Apr 671036 8,848 $4.06 36,424.36$

6 Apr 671037 8,829 $4.06 36,346.15$

6 Apr 671038 8,834 $4.06 36,366.73$

7 Apr 687970 8,540 $3.98 34,485.52$

7 Apr 688837 9,063 $3.98 36,597.45$

7 Apr 688838 9,046 $3.98 36,528.80$

7 Apr 688839 9,051 $3.98 36,548.99$

8 Apr 672486 9,877 $4.03 40,383.73$

8 Apr 672487 9,882 $4.03 40,404.17$

9 Apr 672485 9,919 $4.03 40,555.45$

9 Apr 474187 9,874 $4.03 40,371.46$

10 Apr 687972 9,067 $4.03 37,071.91$

11 Apr 671042 9,141 $3.93 36,424.39$

13 Apr 671046 8,630 $4.37 38,314.18$

13 Apr 671047 8,614 $4.37 38,243.15$

13 Apr 688847 9,034 $4.37 40,107.80$

13 Apr 688848 9,043 $4.37 40,147.76$

14 Apr 688849 9,046 $4.51 41,413.46$

14 Apr 688850 9,032 $4.51 41,349.37$

14 Apr 688851 9,018 $4.51 41,285.28$
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Table B.

UAF Plant Outage Costs Diesel Fuel (continued)

Vendor & Delivery Date Invoice # Delivery Cost Break Down Total

# Days/

Month

15 Apr 688852 9,048 $4.51 41,422.62$

15 Apr 688853 9,039 $4.51 41,381.42$

15 Apr 688854 9,028 $4.51 41,331.06$

17 Apr 663673 9,026 $4.51 41,321.90$

18 Apr 663607 8,607 $4.51 39,062.97$

18 Apr 671049 8,624 $4.51 39,140.12$

19 Apr 688866 9,019 $4.42 40,485.19$

19 Apr 688867 9,002 $4.42 40,408.88$

20 Apr 688869 9,023 $4.53 41,521.56$

20 Apr 688870 9,006 $4.53 41,443.33$

21 Apr 688871 9,040 $4.46 40,936.39$

21 Apr 688872 9,024 $4.46 40,863.94$

21 Apr 688873 8,999 $4.46 40,750.73$

22 Apr 688878 3,828 $4.50 17,481.44$

25 Apr 669938 8,798 $4.65 41,538.11$

26 Apr 688887 8,992 $4.62 42,193.02$

26 Apr 688888 3,816 $4.62 17,905.76$

27 Apr 651134 8,484 $4.65 40,040.12$

27 Apr 688891 8,993 $4.65 42,442.34$

27 Apr 688892 8,995 $4.65 42,451.78$

28 Apr 651137 4,037 $4.71 19,316.04$

28 Apr 688893 9,008 $4.71 43,101.03$

28 Apr 688894 8,997 $4.71 43,048.40$

28 Apr 688895 8,969 $4.71 42,914.43$

29 Apr 688899 3,836 $4.72 18,388.57$

30 Apr 688900 9,009 $4.72 43,186.29$

30 Apr 688901 8,975 $4.72 43,023.30$ 30

3 May 688904 8,966 $4.79 43,621.74$

3 May 688905 8,960 $4.79 43,592.55$

5 May 688906 8,993 $4.75 43,329.57$

5 May 688907 8,970 $4.75 43,218.75$

5 May 688908 8,976 $4.75 43,247.66$

9 May 688922 8,992 $4.54 41,440.96$

11 May 672428 9,831 $4.66 46,468.11$

11 May 672429 9,805 $4.66 46,345.22$

12 May 672837 9,832 $4.60 45,873.07$

12 May 672837 9,821 $4.60 45,821.75$

13 May 672839 9,837 $4.71 47,045.63$

13 May 672840 9,823 $4.71 46,978.67$

17 May 662097 8,955 $4.56 41,355.88$

17 May 662098 8,974 $4.56 41,443.63$

18 May 662101 8,960 $4.42 40,185.79$

18 May 662102 8,953 $4.42 40,154.39$

19 May 662105 8,948 $4.62 41,983.83$

19 May 662106 8,932 $4.62 41,908.76$

21 May 676350 9,664 $4.60 45,167.71$

21 May 676351 9,647 $4.60 45,088.26$

21 May 676352 9,649 $4.60 45,097.60$
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Table B.

UAF Plant Outage Costs Diesel Fuel (continued)

Vendor & Delivery Date Invoice # Delivery Cost Break Down Total

# Days/

Month

23 May 662118 8,922 $4.69 42,466.77$

24 May 662275 8,411 $4.70 40,145.51$

26 May 662125 8,936 $4.89 44,340.16$

26 May 662126 8,917 $4.89 44,245.88$

26 May 662127 8,906 $4.89 44,191.30$

29 May 662136 8,681 $4.98 43,888.13$

31 May 662245 8,704 $5.03 44,399.32$

31 May 662139 3,792 $5.03 19,343.09$

31 May 662140 3,787 $5.03 19,317.58$ 31

Totals 2,170,984

Fuel Delivered (12/21/22 5/31/22):

Total Fuel Expenses 8,704,637

Total Days 161

Cost Per Day 54,066$

NET EXPENSE
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Vendor Utility Usage (CCF) Cost (per CCF) Total

Days in a

month
Interior Gas Utilty Natural Gas

2022 01 5,855 19.50$ 114,172.50$ 31

2022 01 500.00$

2022 02 4,360 19.50$ 85,020.00$ 28

2022 02 500.00$

2022 03 992 19.50$ 19,344.00$ 31

2022 03 500.00$

2022 04 0 500.00$

2022 05 1,397 19.50$ 27,241.50$ 31

2022 05 500.00$

Total Natural Gas Charges (1/28 6/03/22) 219,536.50$

Remove "Service Charge" (2,500.00)$ Paid monthly regardless of usage

NG Expense 217,036.50$

Total Days 121

Cost per Day $ 1,793.69

NET EXPENSE

Table C.

UAF Plant Outage Costs Natural Gas
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Vendor Utility Usage AKRR Invoices Invoice # Tons Cost (per ton) Total

Usibelli Coal 1/31/2022 226005543 442.2 14.39 6,363.26

1/28 1/31/21 931.00 2/1/2022 226005646 265.8 3,824.86

Feb 2021 9,117.80 2/3/2022 226005655 271.4 3,905.45

Mar 2021 8,887.50 2/7/2022 226005662 262 3,770.19

April 2021 6,848.20 2/8/2022 226005669 730.55 10,512.62

May 2021 1,718.40 2/9/2022 226005786 258 3,712.62

6/1 6/3/21 1,216.30 2/11/2022 226005794 459 6,605.01

2/14/2022 226005809 262.8 3,781.69

2/15/2022 226005813 357.3 5,141.54

2/16/2022 226005825 261.5 3,763.00

2/17/2022 226005844 351.85 5,063.12

2/18/2022 226005854 341.8 4,918.50

2/22/2022 226005858 425.95 6,129.42

2/23/2022 226005881 339.85 4,890.44

2/24/2022 226005883 364.55 5,245.87

2/25/2022 226005887 454.7 6,543.13

2/28/2022 226005907 357.5 5,144.43

5/16/2022 226006619 582.7 8,385.06

5/25/2022 226006728 178.9 2,574.37

5/26/2022 226006737 183.05 2,634.09

5/31/2022 226006768 540.2 7,773.48

6/1/2022 226006878 551.5 7,936.09

6/2/2022 226006881 452.45 6,510.76

6/3/2022 226006896 526.8 7,580.65

Actual Spent 1/28 6/3 132,709.65

Average Daily Burn: 226.14

Average Daily Burn: 226.14 Transport Cost per ton (ARR): 14.39

Days coal would be burned (1/28/22 6/3/22): 127

Would be consumed Coal (tons): 28,719.20

Cost for Transport (ARR): 413,269.29

Net Savings (1/28 6/3/22): 280,559.64

Days coal would be burned (12/19/21 1/27/22): 40

Would be consumed Coal (tons): 9,045.42

Cost for Transport (ARR): 130,163.56

Net Savings (12/19/21 1/27/22): 130,163.56

410,723.19$

167

2,459.42$

NET SAVINGS

Coal Delivery Cost

Total Days

Savings per Day

Table D.

UAF Plant Outage Costs Coal Transport (Avoided Cost Calculation)
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Vendor Utility Usage Invoices Invoice # Tons Invoice Amount

Usibelli Coal

1/28 1/31/21 931.00 1/31/2022 70775 442.20 26,532.00

Feb 2021 9,117.80 2/1/2022 70779 265.80 15,948.00

Mar 2021 8,887.50 2/3/2022 70789 271.40 16,284.00

April 2021 6,848.20 2/7/2022 70793 262.00 15,720.00

May 2021 1,718.40 2/8/2022 70797 730.55 43,833.00

6/1 6/3/21 1,216.30 2/9/2022 70801 258.00 15,480.00

Average Daily Burn: 226.14 2/11/2022 70808 459.00 27,540.00

2/14/2022 70812 262.80 15,768.00

2/15/2022 70816 357.30 21,438.00

Average Daily Burn: 226.14 2/16/2022 70820 261.50 15,690.00

Cost per ton (UCM): 60.00$ 2/17/2022 70824 351.85 21,111.00

Days coal would be burned (1/28/22 6/3/22): 127 2/18/2022 70828 341.80 20,508.00

Would be consumed Coal (tons): 28,719.20 2/22/2022 70832 425.95 25,557.00

Cost (UCM): 1,723,152.00 2/23/2022 70836 339.85 20,391.00

Net Savings (1/28 6/3/22): 1,169,811.00 2/24/2022 70840 364.55 21,873.00

2/25/2022 70844 454.70 27,282.00

2/28/2022 70848 357.50 21,450.00

5/16/2022 70995 582.70 34,962.00

Days coal would be burned (12/19/21 1/27/22): 40 5/25/2022 71007 178.90 10,734.00

Would be consumed Coal (tons): 9,045.42 5/26/2022 71011 183.05 10,983.00

Cost (UCM): 542,725.04 5/31/2002 71015 540.20 32,412.00

Net Savings (12/19/21 1/27/22): 542,725.04 6/1/2022 71021 551.50 33,090.00

6/2/2022 71025 452.45 27,147.00

6/3/2022 71031 526.80 31,608.00

Total Spent 1/28 6/3/22 553,341.00

Total Coal Expenses 1,712,536$

Total Days 167

Total Net Savings per Day 10,255$

Net Savings

Table E.

UAF Plant Outage Costs Coal (Avoided Cost Calculation)
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Vendor Utility Usage (truckful) Cost (per truckful) Total Days/Month
Aurora Energy Ash Haul

2nd half December 2020 22.00 $880.00 $19,360.00 15.5

January 2021 48.00 $880.00 $42,240.00 31

February 2021 58.00 $880.00 $51,040.00 28

March 2021 60.00 $880.00 $52,800.00 31

April 2021 56.00 $880.00 $49,280.00 30

May 2021 12.00 $880.00 $10,560.00 31

June 2021 50.00 $880.00 $44,000.00 30

July 2021 59.00 $880.00 $51,920.00 31

Aug 2021 81.00 $880.00 $71,280.00 31

Sept 2021 74.00 $880.00 $65,120.00 30

Oct 2021 66.00 $880.00 $58,080.00 31

Nov 2021 69.00 $880.00 $60,720.00 30

1st half Dec 2021 55.00 $880.00 $48,400.00 15.5

Ash Haul Expenses $624,800

Total Days $365

Savings per Day 1,712$

NET SAVINGS

Table F.

UAF Plant Outage Costs Ash Hauling (Avoided Cost Calculation)
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Vendor Utility Cost (per ton) Total

Days in

Month
Globe Creek Limestone

July 2021 206.79 tons $290.86 $60,146.94 31

July 2021 13.25 hours $182.85 $2,422.76

Aug 2021 194.92 tons $287.63 $56,064.84 31

Aug 2021 12.25 hours $180.42 $2,210.15

Sept 2021 114.10 tons $287.63 $32,818.58 30

Sept 2021 7.25 hours $180.42 $1,308.05

Oct 2021 171.28 tons $287.63 $49,265.27 31

Oct 2021 10.75 hours $180.42 $1,939.52

Nov 2021 214.27 tons $287.63 $61,630.48 30

Nov 2021 14.75 hours $180.42 $2,661.20

1st half Dec 2021 84.22 tons $287.63 $24,224.20 15.5

1st half Dec 2021 3.75 hours $180.42 $676.58

Total Spent 7/1 12/14 $270,467.77

Average monthly tons: 180.27

Average monthly hours: 11.65

Cost per ton: $287.63

Cost per hour: $180.42

4.23

Expected tons: 763

Expected hours: 49

Total Cost (1/28/22 06/03/22): 228,223.42

228,223.42

Vendor Utility U/M Usage Rate Total Invoice #
Globe Creek Limestone

2/4/2022 hours 27 $175.00 $4,725.00 21102

2/8/2022 tons 30 $287.63 $8,628.90 21105

2/8/2022 hours 2 $180.42 $360.84 21105

2/16/2022 tons 50.04 $287.63 $14,393.01 21106

2/16/2022 hours 3 $180.42 $541.26 21106

2/22/2022 tons 27.52 $287.63 $7,915.58 21108

2/22/2022 hours 1.75 $180.42 $315.74 21108

Total Spent 1/28 6/3 27 $36,880.32

Net Savings (1/28 6/3/22): 191,343.11

Vendor Utility U/M Usage Cost (per ton) Total Invoice #
Globe Creek Limestone

12/21/2021 Dec 21 tons 28.02 $287.63 $8,059.39 21098

12/21/2021 Dec 21 hours 1.75 $180.42 $315.74 21098

Total Spent 1/28 6/3 198.08 $8,375.13

Months of usage (12/19/21 01/2 1.33

Expected tons: 240

Expected hours: 16

Total Cost (12/19/21 01/27/22): 71,938.04

63,562.91

254,906$

Total Days 181

Totals Net Saving per Day 1,408$

Table G.

UAF Plant Outage Costs Limestone (Avoided Cost Calculation)

Total Net Saving (112/19/21 6/3/22)

Net Savings (12/19/21 1/27/22):

Months of usage (1/28/22 06/03/22):

Total cost for Limestone (Savings Projection):

Usage (tons or hours)
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Jahn, Mario

From: Payne, Mark

Sent: Friday, July 8, 2022 10:35 AM

To: Solan, John; Jahn, Mario

Subject: FW: Labor rate

Is this what you were expecting? Will it work?

Mark

Mark Payne, PE, PMPô Í»²·±® Ð®±¶»½¬ Ó¿²¿¹»® 
STANLEYÝÑÒÍËÔÌßÒÌÍô èððð Í±«¬¸ Ý¸»­¬»® Í¬ô Í«·¬» ëððô Ý»²¬»²²·¿´ôÝÑ èðïïî 
Ìæ íðíòçîëòèíéë ¤ Óæ éîðòîìðòíîéï ¤ ­¬¿²´»§½±²­«´¬¿²¬­ò½±³ 

From: Frances Isgrigg <fisgrigg@alaska.edu>
Sent: Friday, July 8, 2022 10:28 AM
To: Courtney Kimball <ckimball@boreal services.com>; Payne, Mark <PayneMark@stanleygroup.com>
Subject: Labor rate

*** EXTERNAL EMAIL Use caution and verify authenticity before trusting any contents. ***

Please see below from our accounting department.

Ú±® »¿½¸ ÝÌíô Í¬»° ïæ ­¿´¿®§ øüêçôíðð÷ õ ­¬¿ºº ¾»²»º·¬­ øüíîôèðð÷ ·­ ¿¾±«¬ üïðîôïððò Ì¸·­ ·²½´«¼»­ ¬¸» ²»© 
­¿´¿®§ ¹®·¼ ·² »ºº»½¬ º±® ÚÇîí ©·¬¸ ¬¸» ÝÞß »¨¬»²­·±² ¿¹®»»³»²¬ò ×¬ ¿´­± ·²½´«¼»­ ¬¸» ïîû Ë¬·´·¬·»­ ­¸·º¬ 
°®»³·«³ò Ì¸·­ ¼±»­ ²±¬ ·²½´«¼» »¨½»°¬·±²¿´ °´¿½»³»²¬ ø·º ©» ¸·®»¼ ¿¬ ¿²§¬¸·²¹ ¸·¹¸»® ¬¸¿² Í¬»° ï÷ ±® ¿²§ 
±ª»®¬·³»ò

Ú®¿²½»­

Frances M. Isgrigg, PE
Division of Design and Construction
907 590 5809

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the
addressee(s) and may contain confidential and/or privileged information and may be legally protected from disclosure. If
you are not the intended recipient of this message or their agent, or if this message has been addressed to you in error,
please immediately alert the sender by reply email and then delete this message and any attachments. If you are not the
intended recipient, you are hereby notified that any use, dissemination, copying, or storage of this message or its
attachments is strictly prohibited. E mail cannot be guaranteed to be secure or error free as information could be
intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. Neither the sender nor Stanley
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University of Alaska Fairbanks           January 2023
EU 113 Sulfur Dioxide BACT
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Total Capital Investment DSI (Dry Sorbent Injection) Date: 12/28/2022

Project: UAF BACT Analysis Prepared By: M. Jahn

Vendor: BACT Process Systems, Inc. Updated By: C. Kimball

Rev: B

DIRECT COSTS QTY UNIT UNIT COST TOTAL MATERIALS COST TOTAL LABOR COST

(1) Purchased equipment and material costs
(a) Basic equipment

DSI System 1 EA 5,875,000

ID Fan 1 EA 431,588

Total DSI System TOTAL = 6,306,588$

(b) Instrumentation
Total Instrumentation 1 EA 142,000

TOTAL = 142,000$

(c) Freight
ID Fan Freight 1 EA 85,120$

TOTAL = 85,120$

(d) Extended Outage Costs
Additional days beyond a typical 3 week outage 35 Days 48,028.00$

TOTAL = 1,680,980$

(e) Vendor representatives Costs
Onsite Vendor Representatives Costs (enter no. of days and daily rate) 5 Days 2000

TOTAL = 10,000$

Purchased Equipment and Material Cost (PEMC) All above costs included in vendor scope. PEMC = 8,224,688$

(2) Direct Installation Costs
(a) Concrete 1 LOT 98,000$ 98,000$

(b) Site Vibro Compaction (DSI Unloading Building/Storage Silo) 1 LOT 31,000$ 31,000$

(c) Structural steel 1 LOT 84,000$ 84,000$

(d) Electrical 1 LOT 771,000$ 771,000$

(e) Abovegrade piping 1 LOT 367,000$ 367,000$

Direct Installation Costs (DIC) Guess at new building, foundation, piping, electrical, etc. DIC = 1,351,000$

Total Direct Costs (TDC) TDC = (PEMC) + (DIC) = 9,575,688$

INDIRECT COSTS
(3) Engineering, Procurement & Construction Support Services 10% % TDC 957,569$

(4) Performance tests 1 EA 75,000$ 75,000$

Total Indirect Costs (TIC) TIC = 1,032,569$

MANAGEMENT AND CONTINGENCY COSTS
(5) Contingency 10% % TDC 957,569$

Total Management and Contingency Costs (TM&CC) TM & CC = 957,569$

TOTAL CAPITAL INVESTMENT (TCI) TCI = (TDC)+(TIC)+(TM&CC) = 11,565,826$

Line Number/Description

Line Number 1a

Line Number 1a

Line Number 1b

Line Number 1c

Line Number 1d

Line Number 1e

Line Number 2a thru 2e

Line Number 3

Line Number 4

Line Number 5

Costs to ship ID fan to site. CDS pricing was used and scaled from 1250 HP to 950 HP.

Costs broken down into individual disciplines for balance of plant equipment, materials and

labor for the DSI System. Cost estimate basis for each discipline are provided as attachments.

Costs for Preliminary Engineering costs to assist the University in soliciting bidders with

specifications, preliminary drawings and procurement support for the AQCS system.

Additional services include home office support for shop drawing review and occasional site

support during construction for potential issues. Engineering is a percentage of the Total

Direct Costs of the Project.

Costs for a 3rd party performance testing company to validate emissions and performance

guarantees by DSI vendor during operation

Construction Contingency is an allottment for additonal or unexpected costs during the

project. RS Means defines contingency allowances and ranges between 3 20% depending on

what design stage the project is in. A 10% contingency is a project that is in Design

Development, wheras a Conceptual Design phase allows for a 20% contingency. A 10%

contingency for this cost estimate is considered low as the project is still in a Development

phase.

UAF typically schedules for a 3 week outage on Boiler #5. A DSI outage will take 8 weeks and

the University will incur 5 additional weeks of outage costs that inlcude purchasing electric

power and running additional boilers for steam generation. Costs per day were provided by

UAF personnel. The daily outage cost calculations are presented in the last section of

Appendix H beginning on page H 74.

Costs incurred for OEM to send a Field Technician to the field to confirm installation and

provide technical guidance if needed. Cost per day includes hourly burdened rate for

employee daily allowances and travel expenses.

Pricing provided by Clarage for new ID Fan for CDS system. Fan pricing was scaled from 1250

HP to 950 HP. Fan shipping is provided in line number 1c.

Total costs for new communication links and I/O integration into existing DCS room.

ID Fan

Capital Costs

Total Instrumentation

Shaded cells indicate user inputs.

Title

Total DSI System

Comment

DSI price provided by OEM Vendor. Cost includes equipment supply and installation costs.

Installation costs of vendor supplied equipment was assumed to be 25% of equipment cost.

Construction Contingency

Engineering Services

Performance Test

ID Fan Shipping Costs

Direct Install Costs

Extended Outage Costs

Vendor Representative Costs
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Total Annualized Costs DSI (Dry Sorbent Injection) Date: 12/28/2022

Project: UAF BACT Analysis Prepared By: M. Jahn

Vendor: BACT Process Systems, Inc. Updated By: C. Kimball

Rev: B

DIRECT ANNUAL COSTS QTY UNIT UNIT COST TOTAL MATERIALS COST TOTAL LABOR COST TOTAL

(1) Operating Labor 8,864 MH 49.09 Excluded 435,134$ 435,134$

(2) Supervisory Labor MH Excluded Excluded Excluded

(3) Maintenance Labor 520 MH 49.09 Excluded 25,527$ 25,527$

(4) Maintenance Materials 1 LOT 25,527 25,527$ Excluded 25,527$

(5) Utilities

(a) Hydrated Lime: 394 TON 1,377 542,813$ Excluded 542,813$

(b) Electricity: 2,683,276 kWh 0.205 550,071$ Excluded 550,071$

(c) Water: 8,935 (k)Gallons 11.30 100,968$ Excluded 100,968$

Total Direct Annual Costs (TDAC) TDAC = 1,680,040$

INDIRECT ANNUAL COSTS
(6) Overhead 1% % 115,658$ 115,658$

(7a) Administrative Charges, Insurance 3% % total capital 346,975$ 346,975$

(7b) Capital Recovery Factor [see inputs below] 0.0847

(8) Capital Recovery CRF * TCI = 979,293$

Total Indirect Annual Costs (TIAC) TIAC = 1,441,926$

TOTAL ANNUALIZED COSTS (TAC) TAC = (TDAC) + (TIAC) = 3,121,966$

Data Inputs for Capital Recovery Factor:

Annual Interest Rate (EPA OAQPS Control Cost Manual) 7.50 %

Project Life (EPA OAQPS Control Cost Manual) 30 years

Calculated as percent of Total Capital Investment

EPA calculated factor using Interest Rate and Project Life Span

Line Number 6

Line Number 7a

Line Number 7b

Admin Charges, etc

Capital Recovery Factor

Line Number 1 and 3

Line Number 4

Line Number 5b

Line Number 5c

Calculated as percent of Total Capital Investment

Line Number 5a Hydrated Lime
Hydrated Lime consumption rates provided by DSI vendor. Hydrated Lime costs provided by

L'hoist.

Pricing provided by UAF for published utility rates on campus. Electical consumption rate provided

by DSI vendor. Additional consumption by larger ID Fan was also included.

Pricing provided by UAF for published utility rates on campus. Water consumption rate provided

by DSI vendor.

Capital Recovery Factor times Total Capital Investment.

Annual Interest Rate (EPA OAQPS Control Cost Manual)

Project Life (EPA OAQPS Control Cost Manual)

Latest federal prime rate. https://www.federalreserve.gov/releases/h15/

Project Life expectancy in years.

Annual Interest Rate

Project Life

Capital RecoveryLine Number 8

Provided by UAF. Rate is burdoned rate for level of personnel operating and performing

maintenance on this type of equipment. Additional FT operations person is assumed per shift.

Four total shifts per week. Quarter FT maintenance persons is assumed for the new DSI system.

Allotment for maintenance materials. Item is equal to the maintenance labor allotment in line 3.

Operating/Maintenance Labor

Water

Overhead

Maintenance Material

Electricity

Annualized Costs

Shaded cells indicate user inputs

Title CommentLine Number/Description
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Total Capital Investment DSI (Dry Sorbent Injection) Date: 12/28/2022

Project: UAF BACT Analysis Prepared By: M. Jahn

Vendor: Tri Mer Updated By: C. Kimball

Rev: B

DIRECT COSTS QTY UNIT UNIT COST TOTAL MATERIALS COST TOTAL LABOR COST

(1) Purchased equipment and material costs

(a) Basic equipment
DSI System 1 EA 978,475

ID Fan 1 EA 431,588

Total DSI System TOTAL = 1,410,063$

(b) Instrumentation
Total Instrumentation 1 EA 142,000

TOTAL = 142,000$

(c) Freight
ID Fan Freight 1 EA 85,120$

TOTAL = 85,120$

(d) Extended Outage Costs
Additional days beyond a typical 3 week outage 35 MH 48,028.00$

TOTAL = 1,680,980$

(e) Vendor representatives fees
Onsite Vendor Representatives fees (enter no. of days and daily rate) 5 Days 2000 10,000$

TOTAL = 10,000$

Purchased Equipment and Material Cost (PEMC) All above costs included in vendor scope. PEMC = 3,328,163$

(2) Direct Installation Costs

(a) Concrete 1 LOT 196,000$ 196,000$ 196,000$

(b) Site Vibro Compaction (DSI Unloading Building/Storage Silo) 1 LOT 62,000$ 62,000$ 62,000$

(c) Structural steel 1 LOT 42,000$ 42,000$ 42,000$

(d) Electrical 1 LOT 771,000$ 771,000$ 771,000$

(e) Abovegrade piping 1 LOT 367,000$ 367,000$ 367,000$

Direct Installation Costs (DIC) Guess at new building, foundation, piping, electrical, etc. DIC = 1,438,000$

Total Direct Costs (TDC) TDC = (PEMC) + (DIC) = 4,766,163$

INDIRECT COSTS

(3) Engineering, Procurement & Construction Support Services 10% % TDC 476,616$

(4) Performance tests 1 EA 75,000$ 75,000$

Total Indirect Costs (TIC) TIC = 551,616$

MANAGEMENT AND CONTINGENCY COSTS

(5) Contingency 10% % TDC 476,616$

Total Management and Contingency Costs (TM&CC) TM & CC = 476,616$

TOTAL CAPITAL INVESTMENT (TCI) TCI = (TDC)+(TIC)+(TM&CC) = 5,794,396$

Line Number/Description

Line Number 1a

Line Number 1a

Line Number 1b

Line Number 1c

Line Number 1d

Line Number 1e

Line Number 2a thru 2e

Line Number 3

Line Number 4

Line Number 5 Construction Contingency

Engineering Services

Performance Test

ID Fan Shipping Costs

Direct Install Costs

Extended Outage Costs

Vendor Representative Costs

Shaded cells indicate user inputs.

Title

Total DSI System

Comment

DSI price provided by OEM Vendor. Cost includes equipment supply and installation costs.

Installation costs of vendor supplied equipment was assumed to be 25% of equipment cost.

Pricing provided by Clarage for new ID Fan for CDS system. Fan pricing was scaled from 1250

HP to 950 HP. Fan shipping is provided in line number 1c.

Total costs for new communication links and I/O integration into existing DCS room.

ID Fan

Capital Costs

Total Instrumentation

Costs to ship ID fan to site. CDS pricing was used and scaled from 1250 HP to 950 HP.

Costs broken down into individual disciplines for balance of plant equipment, materials and

labor for the DSI System. Cost estimate basis for each discipline are provided as

attachments.

Costs for Preliminary Engineering costs to assist the University in soliciting bidders with

specifications, preliminary drawings and procurement support for the AQCS system.

Additional services include home office support for shop drawing review and occasional site

support during construction for potential issues. Engineering is a percentage of the Total

Direct Costs of the Project.

Costs for a 3rd party performance testing company to validate emissions and performance

guarantees by DSI vendor during operation

Construction Contingency is an allottment for additonal or unexpected costs during the

project. RS Means defines contingency allowances and ranges between 3 20% depending

on what design stage the project is in. A 10% contingency is a project that is in Design

Development, wheras a Conceptual Design phase allows for a 20% contingency. A 10%

contingency for this cost estimate is considered low as the project is still in a Development

phase.

UAF typically schedules for a 3 week outage on Boiler #5. A DSI outage will take 8 weeks and

the University will incur 5 additional weeks of outage costs that inlcude purchasing electric

power and running additional boilers for steam generation. Costs per day were provided by

UAF personnel. The daily outage cost calculations are presented in the last section of

Appendix H beginning on page H 74.

Costs incurred for OEM to send a Field Technician to the field to confirm installation and

provide technical guidance if needed. Cost per day includes hourly burdened rate for

employee daily allowances and travel expenses.
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Total Annualized Costs DSI (Dry Sorbent Injection) Date: 12/28/2022

Project: UAF BACT Analysis Prepared By: M. Jahn

Vendor: Tri Mer Checked By: C. Kimball

Rev: B

DIRECT ANNUAL COSTS QTY UNIT UNIT COST TOTAL MATERIALS COST TOTAL LABOR COST TOTAL

(1) Operating Labor 8,864 MH 49.09 Excluded 435,134$ 435,134$

(2) Supervisory Labor MH Excluded Excluded Excluded

(3) Maintenance Labor 520 MH 49.09 Excluded 25,527$ 25,527$

(4) Maintenance Materials 1 LOT 25,527 25,527$ Excluded 25,527$

(5) Utilities

(a) Hydrated Lime: 2,466 TON 1,377 3,395,599$ Excluded 3,395,599$

(b) Electricity: 2,380,180 kWh 0.205 487,937$ Excluded 487,937$

(c) Water: 8,935 (k)Gallons 11.30 100,968$ Excluded 100,968$

Total Direct Annual Costs (TDAC) TDAC = 4,470,691$

INDIRECT ANNUAL COSTS
(6) Overhead 1% % 57,944$ 57,944$

(7a) Administrative Charges, Insurance 3% % total capital 173,832$ 173,832$

(7b) Capital Recovery Factor [see inputs below] 0.0847

(8) Capital Recovery CRF * TCI = 490,619$

Total Indirect Annual Costs (TIAC) TIAC = 722,394$

TOTAL ANNUALIZED COSTS (TAC) TAC = (TDAC) + (TIAC) = 5,193,086$

Data Inputs for Capital Recovery Factor:

Annual Interest Rate (EPA OAQPS Control Cost Manual) 7.50 %

Project Life (EPA OAQPS Control Cost Manual) 30 years

Annualized Costs

Shaded cells indicate user inputs

Title CommentLine Number/Description

Annual Interest Rate (EPA OAQPS Control Cost Manual)

Project Life (EPA OAQPS Control Cost Manual)

Latest federal prime rate. https://www.federalreserve.gov/releases/h15/

Project Life expectancy in years.

Provided by UAF. Rate is burdoned rate for level of personnel operating and performing

maintenance on this type of equipment. Additional FT operations person is assumed per shift.

Four total shifts per week. Quarter FT maintenance persons is assumed for the new DSI system.

Allotment for maintenance materials. Item is equal to the maintenance labor allotment in line 3.

Operating/Maintenance Labor

Water

Overhead

Maintenance Material

Electricity

Annual Interest Rate

Project Life

Admin Charges, etc

Capital Recovery

Capital Recovery Factor

Capital Recovery Factor times Total Capital Investment.

Line Number 5a Hydrated Lime
Hydrated Lime consumption rates provided by DSI vendor. Hydrated Lime costs provided by

L'hoist.

Pricing provided by UAF for published utility rates on campus. Electical consumption rate provided

by DSI vendor. Additional consumption by larger ID Fan was also included.

Pricing provided by UAF for published utility rates on campus. Water consumption rate provided

by DSI vendor.

Calculated as percent of Total Capital Investment

Calculated as percent of Total Capital Investment

EPA calculated factor using Interest Rate and Project Life Span

Line Number 6

Line Number 7a

Line Number 7b

Line Number 8

Line Number 1 and 3

Line Number 4

Line Number 5b

Line Number 5c
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