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President’s Thoughts 

By Billy J. Mathis, FCSI, CDT 

I have been asked how I come up with something to say each and every month in this article.  Well, that is 
something that I work on every month and sometimes it just comes to me and sometimes I have to work 
hard to get a few words on paper.  This makes things interesting when a deadline is coming due.  Well here 
we go this month.   

Things are speeding up in society as a whole.  With the politicians telling us the pandemic is over but the 
doctors telling us that it is not the case, and we are forced to evaluate each situation we are thrust into and 
take the appropriate preventative measures we are comfortable with. That means we wear masks if we feel 
we need to and we don’t where we feel comfortable.  This makes the planning of meetings and 
presentations difficult, but not impossible.   

Take our last Lunch and Presentation at Garver Engineers.  We had a great 2 CEU/HSW presentation that 
was both entertaining and very interesting in content.  Both presenters kept our attention and to top it off, we 
had a great meal as well.  We had a great crowd and I would easily classify this meeting as a total success.  
Next month, we have what I consider is an even more interesting meeting being held at the All Weather 

Insulated Panels plant located at 15000 Panatela Parkway, Little Rock.  We will have a full CEU presentation, a complete CEU eligible 
Plant Tour and a good meal to boot.    I am truly looking forward to seeing all of you there. 

With the local area getting back into a semi-normal mix, I would like to take this opportunity to thank those of you who have stuck with 
us through this whole pandemic experience.  Now we need to get back out there and recruit members, find us some new, young and 
exuberant leaders to step up and get us moving forward.  If you know one of these rarest of potential members, please invite them to 
join us and talk to one of us older, seasoned members.  Who knows, we might find our next generation of leaders, ready to take the 
reins and drive the Little Rock Chapter back to its place as one of the cutting edge, preeminent Chapter in CSI.   

 

 

A true leader has the confidence to stand alone, the courage to make 
tough decisions, and the compassion to listen to the needs of others. He 
does not set out to be a leader, but becomes one by the equality of his 
actions and the integrity of his intent.  Douglas McArthur 
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What I Learned From CSI - P-traps, S-traps, and Bottle-traps - Oh My! (Pt 1) 
By:  Gary Bergeron, CSI, CCS, GSR Technical Chair  

Sewer gases are one of those items that most people smell almost every day, but seldom discuss in polite 
company. Recurring sewer gas odors are often due to a dried-out sewer trap, but many people outside of the 
construction industry are not familiar with how they work. The article below details several types of traps and 
common problems associated with them. 

Most of today’s modern plumbing fixtures include a “trap” in the waste line to prevent sewer gases from entering the 
building. The P-trap under your bathroom or kitchen sink contains two 90-degree joints with the horizontal overflow 
pipe and gives the entire assembly the shape of the letter “P”. P-traps are also located under your bathtub, shower 
drain, and washing machine box, but they are concealed from view under the floor or behind the wall surface. The P

-trap fills with water as the fixture is used and provides a water seal system to allow the drain water to flow to the sanitary sewer and, 
also, prevents the release of sewer gases (aka siphoning). If the air pressure is balanced inside the drainage system, siphoning is less 
likely since the negative pressure for siphoning doesn’t occur. P-traps and the waste arm that enters the wall cavity are often white PVC 
but are also available in 17-gauge tubular brass with a chrome finish and chrome nut hardware. The bottom of the chrome P-trap often 
includes a removable cleanout plug intended to retrieve items that are dropped down the drain. However, a 17-gauge tubular P-trap 
often corrodes, leaks the water seal, and allows sewer gas odors into the building. Some manufacturers offer a semi-cast P-trap with a 
rough chrome finish that has a longer lifespan than the tubular type because it has more robust construction. 

P-traps under floor drains in public restrooms in commercial 
buildings often evaporate because water does not flow into them on 
a regular basis. The dried-out P-trap at the floor drain allows sewer 
gases to enter the building. In years past, many plumbers would pour 
mineral oil or vegetable oil into the floor drain trap to minimize 
evaporation, but this method did not keep sewer gases from entering 
for a long period.  Commercial plumbing fixture companies have 
devised several types of “trap primers” to keep water flowing into the 
floor drain. One manufacturer has a device (Prime-Eze) attached to 
an adjacent lavatory and piped underground to divert some 

wastewater into the floor drain.  Another manufacturer has a 
device (Prime Perfect) connected to the domestic water line that 
senses the pressure difference each time an adjacent fixture is 
used and directs a small amount of clean water via piping into 
the floor drain.  



A different floor drain trap protection device used with P-traps are Proset or 
RectorSeal which don't use stored water. The trap guard allows water to 
pass but closes after the water flow to prevent sewer gases from entering 
the building. 

 

 

 

 

BOTTLE TRAPS are another type of trap preferred by 
interior designers for their “sleek” look. They are often 
installed under modern lavatories when they are exposed 
to view. They are like P-traps in function, but the inner 
tube requires frequent cleaning to operate well. 

 

 

 

 

 

Many older 20th century structures include S-TRAPS instead of modern P-traps, but S-traps are prohibited 
by current plumbing building codes. S-traps often route wastewater directly through the floor instead of into 
the wall cavity like a P-trap. When a full sink basin is drained, S-traps tend to siphon the wastewater seal 
and leave the drainpipe dry which allows sewer gas to enter 
the building. Sewer gas can include methane, hydrogen 
sulfide, and ammonia which is not only smelly, but can be 
explosive in the correct concentrations. Vermin such as 
insects and small rodents can enter through a dry trap. A toilet 
includes an integral trap and is an S-trap which is visible on 
the side of the fixture if you observe it close enough. The S-

trap works on a toilet because the water continues to fill the 
toilet bowl while the tank fills up. 

Circa 1908 janitor sink cast iron S-

trap cracked from freezing water in 
trap 



CAM FEATHERSTONHAUGH’S GOALS AS NEW CSI BOARD CHAIR 

BY PETER KRAY  

The Construction Specifications Institute welcomed the new CSI Board of Directors for Fiscal Year 2023 on July 
1, 2022. Here, CSI Chief Executive Officer Mark Dorsey sits down with new Board Chair Cam Featherstonhaugh 
IV, CSI, CDT® to discuss his ongoing service to CSI, his goals for the board, and what he sees as some of the 
key opportunities for the association. 

Cam, welcome to the role of CSI Board Chair.  

What would you like the membership to know about your goals as Board Chair?  

I joined the board July 1, 2016, and as I head into my seventh year of service, we are moving into a phase where we really start to lean 
in on the idea that we are a space that’s inclusive, dynamic, and robust.  We, as CSI, can excel at creating an environment where peo-
ple can reach their full professional potential. That’s the highest end goal of the organization, and it’s top of mind for me.  

 What has your CSI experience meant to you in terms of serving your personal and professional goals?  

There are three big buckets I put this into. The first is the technical expertise you gain by attending CSI sessions and from other people, 
who are very open and share. The best learning I get is from other people’s experiences, including our mistakes. The second is building 
those connections I need to be successful. I have a whole network of people who are experts in their own areas, and I rely on them to 
make me better in my job. The third is the leadership experience I’ve gained through CSI, first in a chapter, then as chapter president, 
then from being on the region board and ultimately the national board, which involves dealing with those issues that are deeper, larger, 
and affect us all.  

 That sense of professional community is very powerful. Given the last couple years in the pandemic, how do you feel access 
to the larger community has been challenged?  

I’m encouraged that there’s still a great thirst for people to be in the community—which we see in CSI’s conference attendance and 
within the on-line communities—and by how we take opportunities to stay connected, whether virtually or when we can get together in 
person.  

 What are the values of community you foresee for CSI?  

The central value we share is that we all want things to get done the right way. Everybody in CSI, whether a product rep, lawyer, engi-
neer, architect, or specifier, seeks out the best practices and most reliable methods, because at the end of the day, we want things to 
work. CSI is the ecosystem that helps us ensure that when we make a promise to an owner, the things actually work.  

In CSI we have an opportunity to lead by example and change the game. We need to foster a community of respect and of grace. We 
have the opportunity to rise above the fray. Facebook and Twitter have become places that are not very respectful when people ex-
press differing views. We don’t need more spaces where people are hostile or confrontational we need more spaces that are kind and 
accepting.  

We need to be intentional about creating a space that doesn’t push people away. People want a community where they are built up, giv-
en kudos for a job well done, and can learn to be the best possible version of themselves. We have the chance to be that space.  



Talk to me a little bit about what you’ve learned in CSI that you didn't necessarily learn coming up through architecture 
school.  

CSI has some of the best available tools for young, emerging professionals in architecture, design, and engineering. When I took my 
CDT®, I had been in construction for several years. I had only been working in an office for two or three years, and I remember that I 
learned so much about other people’s roles in the construction and design space. That was the big “aha” moment. Learning about the 
roles and responsibilities on a project team allowed me to step into project management during construction administration of a major 
project with a major client, only having a couple years’ experience, because I understood why each person was on the team and could 
interact with them in an intelligent way.  

 You’ve had a storied career, but I don’t think most folks know you used to work on highways. So maybe share a lesson 
learned, or something that moved you into your next career as a result of that experience?  

I experienced something that fundamentally changed me. I was digging holes for sign bases on Interstate 91, and the bases are sup-
posed to be 6 or 8 feet deep depending on the slope. The engineer for the state came to inspect the work. When he shows up, we’re 
down 4½ feet. The digging is horrible, and we’re right on ledge cut. I’m basically grinding up the auger on this rock.  

He looks at it, says, "You’re supposed to get down to 6 feet,” then says, “I’m going to go get a coffee,” and takes off. We’re looking at 
this like, "This is solid, and this thing's not going anywhere. Let's just put it in the ground.”  

So, we put it in the ground. And I realized in that moment that it’s the people who swing the hammers, run the shovels, and call the con-
crete truck who actually decide what it is that gets built. Designers provide ideas, they provide intent. They even provide, potentially, 
parts lists and sizes and qualities, and if designers don’t respect the builders processes and needs and abilities, then they’re fooling 
themselves.  

That cognizance of the inherent partnership between designer and builder has been with me ever since. If I don’t design something that 
can actually be built by people available to do the building with the materials nearby, then what am I doing?  

 What do you think are the key opportunities for CSI in the industry right now?  

CSI is the only space for our broad industry where everybody can sit at the table, and we need to really lean into that. We encompass a 
diversity of professions, educational backgrounds, and career stages. And these elements of diversity always been present, but they 
aren’t sufficient to enable CSI to meet the needs of today’s industry and workforce. If we expand our ideas and behaviors about what is 
means to be inclusive, then CSI can do more than rise to meets its own needs and that of the industry, it can lead. With all the changes 
going on in investment in projects as they are influenced by environmental, social, and governance issues (ESG), we ignore these 
trends at our own peril.  

 How do you see us going forward?  

I think we’re at a turning point as a society. I don’t think there’s a hard generational divide; there are people with varying values and 
faiths across generations. But there is always generational progress, and every generation tries to leave the world a little better for the 
next generation. We’re reaching a point where a huge, robust portion of the population is coming to the end of their careers. And they're 
turning the keys over to younger and more diverse folks. I’m part of that transition. So, I think we have to be ready to listen to those folks 
and hear their wisdom, and also be ready to take up the mantle and move it forward ourselves. 



CONSTRUCTION COST ESTIMATES--ADVICE FOR ACCURACY IN A VOLATILE 
MARKET: PART ONE 

By Kevin O'Beirne, PE, FCSI, CCS, CCCA, CDT  

A project owner’s budget for implementing a capital project is a critical factor driving the project’s scope (extent), quality, and schedule. 
For this reason, project owners often retain the design professional, construction manager as advisor (CMa), or a construction cost 
estimating consultant to prepare opinions of probable construction cost (“construction cost estimates”). Owners typically expect 
reasonably accurate estimates of both the project’s bid or proposal prices, prior to award of the construction contract, and the final cost 
of the completed construction. 

It is challenging to accurately estimate construction costs in the best of times but, during periods of construction cost volatility, 
preparation of reasonably accurate construction cost estimates becomes especially challenging. Recent examples of construction cost 
volatility include 2000-2009, when economic growth in East Asia significantly drove up costs for many construction materials, and the 
aftermath of the 2020-2022 COVID-19 Global Pandemic, which resulted in increased manufacturing and transportation costs, and 
delayed deliveries. Such supply chain issues may be limited to selected materials (as in the 2000-2008 period of east Asia economic 
expansion) or across the board (i.e., labor, materials, and equipment), as resulted from the COVID-19 pandemic. Market forces driving 
such cost volatility and supply chain issues are typically difficult to anticipate and can play havoc with the accuracy of construction cost 
estimates. 

Construction materials most commonly affected by cost escalation include: steel, stainless steel, and related alloys; copper; PVC, other 
materials with resin, such as fiberglass-reinforced plastic (FRP); cement; and lumber and engineered lumber products. 

This blog post generally addresses: (1) consequences of inaccurate construction cost estimates, (2) basic construction cost estimating 
practices, and (3) establishing with the project owner appropriate expectations for the accuracy of construction cost estimates. A brief 
listing of alternatives for addressing, in the construction contract, cost escalation and supply chain challenges is presented near the end 
of this blog post. 

Consequences of Inaccurate Construction Cost Estimates 

The consequences of inaccurate construction cost estimates prepared by the project’s design professional, CMa, or construction cost 
estimating consultant include: 

1. Embarrassment and frustration for the project owner, which often does not reflect well on the entity that prepared the construction 
cost estimate. This has potential to adversely affect the design professional’s and, perhaps, CMa’s future business opportunities with 
the owner and perhaps others. 

2. The owner’s budget is inadequate for the project. This may result in: 

3. Delay in project implementation, which would delay the owner’s benefit gained from constructing the project and, for the design 
professional and CMa, delays in employee utilization and realization of the design professional’s and CMa’s profit. 

4. Owner’s delayed implementation of other projects in its capital improvements `program. 



5. For public owners, potential adverse publicity. This may include mentioning in the media the design professional’s and CMa’s 
connection with the project and, perhaps, the reasons for its delayed implementation. 

6. For projects with funding or financing from third-party entities, such as a grant or low-interest loan from one or more governmental 
agencies, the owner’s eligibility for the funding or financing may be delayed, jeopardized, or otherwise adversely affected. For 
example, where a government low-interest loan of a specific amount represents the project’s entire budget, bids or probable costs 
that exceed the approved loan amount may jeopardize the entire project. Also, owners or developers may delay projects due to 
concern over financier’s uncertainty to commit to long-term financing. 

7. Lack of available funds may prompt the owner to require changes in the design to reduce construction costs. When such changes 
are directed as a result of a perceived lack of accuracy in the design professional’s or CMa’s construction cost estimate, the design 
professional’s chances of being properly compensated for the design changes may be reduced. Such changes may also result in 
decreased service life for the facilities constructed under the project and/or increased operating and maintenance costs incurred by 
the owner, for less-efficient systems that have a lower construction cost. 

8. Other adverse effects, such as an owner’s demand that the design professional or CMa reduce its compensation for services 
performed as a means of helping the owner partially close its budget shortfall. 

9. A difficult construction phase, when the project owner seeks to limit or restrict increases in the construction contract price, even 
when such increases are legitimate and perhaps unavoidable, which may, in turn, result in increased change proposals, claims, and 
disputes between the parties to the construction contract. Such situations are often stressful and challenging for all participants, and 
the design professional consultant is often a convenient target of the contractor, CMa, and owner. Such projects often result in 
decreased profitability because design professionals and CMa’s rarely budget their services in anticipation of difficult, contentious 
construction. 

10. Degraded business environment on subsequent capital projects, with potential for reduced competition and further-increasing prices, 
as contractors, subcontractors, and suppliers bidding or proposing on future projects either refuse to participate or add hidden 
contingencies to their pricing. 

To reduce the potential for the adverse consequences indicated above, the design professional’s and CMa’s project teams should: (1) 
employ due diligence in preparing and documenting the basis for construction cost estimates; (2) establish and clearly communicate to 
the owner appropriate expectations regarding the probable accuracy of the construction cost estimates; and (3) discuss with the owner 
alternative contractual approaches for managing the risk of construction cost escalation and supply chain challenges. 



CONSTRUCTION COST ESTIMATES--ADVICE FOR ACCURACY IN A VOLATILE 
MARKET: PART TWO 

Basic Techniques for Construction Cost Estimating 

There is no substitute for a complete, reasonably-detailed, properly documented 
construction cost estimate prepared for the appropriate quantities of work. A 
complete discussion of proper construction cost estimating techniques is well 
beyond the scope of this blog post, which presents only basic elements of 
complete cost estimates. The following should be considered: 

1. During the project’s final design (construction documents) phase, and possibly 
earlier in some cases, construction cost estimates are typically organized in 
accordance with the version of MasterFormat, by the Construction Specifications 
Institute (CSI), that will be used for organizing the project manual, including the 
construction specifications. 

2. Reasonably accurate estimates of quantities are a critical element for accurate 
construction cost estimates. Incorrect quantities can have a significant effect on 

the project’s estimated cost, even when all other aspects of the cost estimate are appropriate. Where computer models, such as 
computer-aided drafting and design (CAD), building information models (BIM), or civil information models (CIM) are used for 
determining quantities used in cost estimates, appropriate “reality checks” should be performed to verify the accuracy of quantities 
determined via computer models. 

3. Where experience and prior bid or price proposal results are used as a basis for construction cost estimates, the basis-of-estimate 
information should be reasonably recent and very similar in nature, scope, and quality to the required work for which the 
construction cost estimate is prepared. 

4. The backlog of work in the local bidding market can influence the availability and cost of resources in the supply chain, such as 
labor, construction equipment and machinery, materials and equipment incorporated into the work, and other costs). This is more of 
an influence on bulky commodity, low bid-focused sectors—such as highways and bridges, linear utility work, and civil/site work—

that are very reliant on local supply chains (e.g., quarries and other borrow material sources, asphalt plants, ready-mix concrete 
plants, precast concrete items, etc.) with high freight costs compared to material costs. It is less influential though still pertinent, for 
non-metal, non-concrete architectural building elements and in heavy process sectors such as the water or energy market sectors, 
where higher cost equipment items (e.g., blowers, pumps, centrifuges, turbines, generators, and other process-mechanical and 
electrical equipment) are seldom local and have the opposite ratio of freight-to-product cost.   

5. Price quotes from perspective suppliers: 
6. Typically, recent price quotations from prospective suppliers of materials and equipment should be obtained and saved in the 

project file of the entity preparing the construction cost estimate, in a dedicated directory. 
7. Price quotes should be obtained for all major equipment to be incorporated into the work. Where certain materials will be a 

significant component of the probable construction cost, quotes should also be obtained from materials suppliers (for example, 
obtain price quotes for piping materials for water conveyance and sewerage projects). 



8. Updated quotes should be obtained at appropriate points in the project’s design phase (not less than at each interim and final 
submittal of the design professional’s deliverables), and incorporated into the construction cost estimate. 

9. Quotes should be obtained from multiple perspective suppliers, preferably for the products and manufacturers indicated by name in 
the construction specifications. the design professional’s or CMa’s construction cost estimate should not be based on just one 
prospective supplier’s price quote. 

10. Understand that prospective suppliers’ price quotes, unless prepared in response to a formal solicitation with detailed specifications 
and contractual requirements, are typically based on the manufacturer’s own contractual terms and conditions (which are typically 
favorable to the supplier and inconsistent with owners’ own, or the design professional’s standard “Division 00” construction 
documents), and often exclude spare parts and extra materials, and onsite services (such as checkout, startup, field quality control, 
and training of facility operation and maintenance personnel). Such exclusions or omissions may result in significant cost differences 
between budgetary quotes furnished during a project’s design stage and actual bids or price proposals for construction. 

11. Suppliers typically furnish to design professionals “budgetary quotes”, which may be for amounts greater than an actual price 
proposal furnished to prospective bidders or proposers shortly before bids or proposals are due. This approach helps suppliers avoid 
“showing all their cards” until the proper time.  The extent to which budgetary quotes may vary from actual quotes is highly variable 
and no generalized rule applies. 

12. Materials and equipment suppliers typically view contractual risk differently than do construction contractors and often seek to avoid 
contractual risk and thus, typically exclude such costs from their budgetary (design stage) price quotations. Therefore, based on the 
specific project, requirements of the owner-contractor construction contract, and other matters, appropriate considerations should be 
incorporated into the construction cost estimates, rather than taking prospective suppliers’ budgetary price quotes without careful 
consideration. For example, on one past project featuring an equipment purchase contract worth approximately $9 million, the 
apparent successful bidder (an equipment manufacturer) advised that, if it would be allowed to furnish its typical insurance coverage 
rather than the insurance coverage required by the owner-drafted equipment purchase contract, the bidder would reduce its price by 
$1 million. Admittedly, this is likely an extreme example, with specific governing circumstances, but it illustrates how design 
professionals, CMa’s, and project owners may not fully appreciate the impact of “non-material” costs on suppliers’ price quotes for 
materials and equipment. 

13. Actively inquire of prospective suppliers, when new or updated price quotes are solicited, information on current price volatility and 
market factors that are likely to affect pricing bid or proposed to the owner. 

14. Costs for renting major, anticipated construction equipment and machinery, should be included in construction cost estimates. Such 
costs may be obtained from equipment rental sources, such as the Equipment Rental Rate Blue Book, by Equipment Watch, certain 
states’ department of transportation (such as California DOT (“CalTrans”)), and selected, published, construction cost estimating 
guidelines, such as S. Means Construction Cost Data. Construction equipment rental firms in the area of the project site may also be 
useful in identifying such costs. 

 



15. An appropriate factor for anticipated escalation during construction should be included in construction cost estimates. Where the 
contract price will be on the basis of stipulated prices (either one or more lump sums and/or unit prices), the owner is requiring the 
contractor to take the risk of fluctuations in cost after the contract is signed and effective. When construction materials and equip-
ment may be procured over a lengthy period, which is common on larger projects with longer durations, bidders and proposers will 
typically include in their bids and price proposals assumed increases in cost between the time the bid or price proposal is submitted 
to the owner and when the final purchase order for the subject items is signed and effective. Many suppliers’ price proposals ex-
pressly indicate the pricing is valid for a limited time, perhaps as short as seven days, in some cases. A common method of ac-
counting for such price increases is to include in the construction cost estimate a factor to escalate all construction costs to the as-
sumed midpoint of construction, based on an assumed rate of inflation and interest rate. However, other considerations may be ap-
plicable for certain projects and a single approach is not necessarily appropriate for all situations relative to cost escalation to be in-
cluded in construction cost estimates. The industry periodical, Engineering News Record (ENR), tracks and publishes data on con-
struction cost escalation.  ENR’s basic, high-level cost escalation data is available online, while more-detailed information may be 
available to ENR subscribers. Published cost escalation data, such as ENR’s, is merely a record of what has already happened, and 
predictions of future costs, where published, can be very uncertain. In spring, 2022, the Associated General Contractors of America 
(AGC) issued a press release indicating that, in general, construction costs had increased by a staggering 22 percent during the 
prior 12-month period. 

16. Virtually every bid or price proposal for a construction contract includes contingencies hidden in the bid or proposed prices, to cover 
unanticipated costs and costs over which the contractor will have little or no control. The more contractual risk is allocated to the 
contractor, the greater will be the amount of contractor contingencies included in the bid or proposed prices. The design stage con-
struction cost estimates should include appropriate amounts for such considerations, unique to the project and construction contract. 
For example, where a project owner’s unique “Division 00” documents include a provision prohibiting increases in contract price and 
contract times due to unanticipated, differing site conditions, or a “no-damages-for owner-caused-delays” provision, such clauses 
are likely to result in bidders and proposers adding contingencies hidden in their prices. 

17. Include appropriate amounts for construction costs often alternatively referred to as “Division 00 and 01 costs”, “general conditions 
costs”, “general requirements costs”, and “field overhead costs”. Although many design professional project teams may include ap-
proximately 10 percent of the subtotal of estimated construction costs for Divisions 02-49 work, such rules of thumb should always 
be tempered with consideration of the project’s realities. For example, while costs for performance and payment bonds and insur-
ance are “typically” approximately 1 to 1.5 percent of the construction contract price, various factors may necessitate using other 
rules of thumb; to illustrate, in 2014-2015, costs of bonds and insurance on capital projects in the New York City area sometimes 
approached five percent of the total construction contract price. Also, regarding costs for bonds and insurance, the construction du-
ration until substantial completion, and the duration of the contractor’s correction period (typically one year after substantial comple-
tion) influence the contractor’s costs. Other risk factors also influence the cost of bonds and insurance. 

18. Construction cost estimates should include an appropriate amount for the contractor’s business overhead costs unrelated to per-
forming the project. Often, 10 percent of the construction cost subtotal is incorporated into construction cost estimates for the con-
tractor’s overhead. 



19. An appropriate estimate of the contractor’s benefit (profit) must be included. While many design professionals or CMa’s may assume 
a profit markup of five percent, many contractors will use seven or ten percent and, furthermore, may further increase the profit 
markup when they are required to accept significant contractual risk. the design professional’s or CMa’s project teams preparing 
construction cost estimates should bear in mind that risk is transferred to another party for an associated cost, and, with greater risk, 
the associated reward (profit) is typically also greater. 

20. While most construction cost estimates are compared against the bid prices or proposal prices, many design professionals’ or CMa’s 
construction cost estimates are relied on by project owners for budgeting all construction costs. When this is the case, construction 
cost estimates should not only indicate probable bid or proposal pricing prior to construction, but should also include an assumed 
amount for construction change orders. Although many project teams may include five percent for construction phase changes, 
when the project is likely to be subject to differing site conditions or other potential cost increases, other assumed amounts for con-
struction stage changes may be necessary. 

21. The purpose of the cost estimate prepared by the design professional or CMa should be mutually understood by both the owner, 
CMa, and the design professional. Many design stage cost estimates are for construction only. However, occasionally such esti-
mates are project cost estimates, where construction is but a single element. Project cost estimates must include appropriate 
amounts for design professional services, CMa services (if any), owner-hired field quality control (such as code-required special in-
spectors), project financing costs, fees paid by the owner to other professionals such as attorneys, accountants, and risk managers, 
property acquisition, owner relocation costs, cost of furnishings (as applicable), and other costs. Often, the design professional or 
CMa is not in a position to accurately estimate such costs, aside from the cost of their own services, and direction from the owner 
should be expressly obtained. 

Construction cost estimates should be specific to the project and geographic region. It is typically inappropriate to apply construction 
costs on recent projects in, say, New York City (a very expensive construction market) to a project in Rapid City, South Dakota. 

Also, a reactionary tendency to pile on markups and contingencies under the mistaken assumption of “more is better”, should be avoid-
ed. Owners are seeking accurate construction cost estimates, not estimates that are overinflated. An estimate that misses its mark on 
the high side may be just as harmful to the project, owner, design professional, and CMa as one that is too low. 

As with any other professional services deliverable, qualified personnel, familiar with the project, construction contract risk allocations, 
site conditions,  local market factors, and other considerations, should be assigned to prepare the construction cost estimate. Appropri-
ate quality assurance (QA) and quality control (QC) should be exercised for construction cost estimates. 



CONSTRUCTION COST ESTIMATES--ADVICE FOR ACCURACY IN A VOLATILE MAR-
KET: PART THREE 

Owners’ Expectations of Accuracy of Construction Cost Estimates 

Unless actively discussed with the owner, both orally and in writing, in advance, it is possible the 
owner may presume that the design stage construction cost estimates will be a “spot-on” estimation 
of the project’s probable bid or proposal prices, and the final construction price. In reality, however, 
engineers’, architects’, and CMa’s estimates of construction costs are typically less-exact and in-
volve less overall time and effort than do price proposals and bids by contractors, subcontractors, 
and suppliers. This basic aspect concerning the level of effort and accuracy of design stage con-
struction cost estimates should be clearly communicated to the owner. 

 

When the owner is either dissatisfied or unconvinced when advised as recommended immediately above, the design professional or 
CMa may advise the owner to retain the services (either directly, or as a subcontractor to the design professional or CMa) of a profes-
sional construction cost estimator. Private cost estimating consultants exist in the design-construction marketplace and serve most 
larger and medium-sized urban markets. While an entity hiring a cost estimating consultant may rightfully expect that such estimates 
will be more-detailed and likely, more-accurate than those typically prepared by engineers and architects, such services have an asso-
ciated cost and time requirement, and likely do not come with any guaranteed accuracy. 

AACE International (formerly the Association for the Advancement of Cost Engineering) publishes several guidelines addressing the 
anticipated accuracy of construction cost estimates at various levels of project definition.  Such guidelines present independent, non-

profit, third-party expectations established by industry cost estimating experts and are, thus, more likely to be accepted by project 
owners, instead of any expectation of accuracy independently asserted by a design professional or CMa. 

• AACE guidelines are available for a variety of project types, such as: 

• AACE 17R-97, “Cost Estimate Classification System” 

• AACE 18R-97, “Cost Estimate Classification System – As Applied in Engineering, Procurement, and Construction for the Process 
Industries” 

• AACE 87R-14, “Cost Estimate Classification System – As Applied in the Petroleum Exploration and Production Industry” 

• And others. 
 

When using AACE guidelines as a basis for communicating to the project owner expectations concerning the accuracy of construction 
cost estimates, it is very important to clearly communicate the expected range of the construction cost estimate, to reduce the poten-
tial for the owner to focus on the “point estimate” around which the range of costs is established. It is also important to clearly correlate 
and communicate to the owner the project’s current level of definition (including scope, quality, and time allowed for performance of 
construction) to the specific “level” of AACE cost estimate. 



The design professional’s or CMa’s project manager, or other appropriate team member, should communicate to the owner, both orally 
and in writing, the expected accuracy of the construction cost estimate, including: 

1. Range of costs, both above and below the “point estimate”, in accordance with AACE guidelines. 

2. Other factors likely to affect bid prices or proposal prices, such as aggressive schedules, potential for unforeseen site conditions, un-
usual contractual risk allocations, and other matters. 

3. Knowledge gleaned by the design team or CMa concerning the potential for bids or proposal prices to be affected by volatile mar-
kets, whether for materials and equipment to be incorporated into the project or other matters, such as other projects expected to be 
out for bids or proposals, or under construction at the same time as the project, and will likely compete for contractors, subcontrac-
tors, suppliers, and other resources. 

Finally, the entity that prepared the construction cost estimate should clearly communicate to the project owner and other principal con-
sultants on the owner’s team the latest construction cost estimate at appropriate points in the design stage. This writer has observed a 
surprising tendency for design professionals to develop and update such estimates but fail to clearly communicate them to the owner. 
When the owner directs design stage changes in project scope or quality, there will be an associated effect on the project’s construction 
price, which must be clearly communicated to the owner. Failure to do so can result in unpleasant surprises upon the opening of con-
struction bids and embarrassment for the design professional and CMa. 

Contractual Approaches 

Where the owner is concerned about its budget, or where market volatility has potential to affect the project’s bids or price proposals, 
discuss with the owner strategies for managing such matters. That such discussions were held with the owner , and the owner’s ac-
ceptance or rejection of the suggestions, should be documented in the design professional’s or CMa’s project file. 

Several alternatives are available to help manage risk and project construction costs during periods of cost escalation, volatile markets, 
and supply chain challenges, including: 

• Owner-controlled allowances included in the construction contract price. 

• Contractual provisions allocating to the owner some or all of the risk of construction cost escalation, such as AGC ConsensusDocs 
200.1—2017, Amendment No. 1: Potentially Time and Price Impacted Materials. 

• Compensating contractors on the basis of cost-plus-a-fee. 

• Other considerations, such as: project delivery method; duration bids or price proposals are to remain subject to acceptance; early 
purchase of materials and equipment; payment to the contractor for materials and equipment suitably stored but not yet incorporated 
into the construction; mitigated risk to the contractor for delays caused by supply chain problems; and cost escalation and delays 
caused by action or inaction of authorities having jurisdiction over the work. 

 

Unfortunately, discussion of these alternatives is beyond the scope of this blog post. 



Conclusions 

During periods of market volatility and significant construction cost escalation, design professional and CMa project teams should de-
vote increased attention to developing and documenting the basis for construction cost estimates and communicate the estimates and 
associated assumptions to the project owner. The design professional and CMa (if any) should always establish clear expectations with 
the owner regarding the accuracy of design stage construction cost estimates, based (where applicable) on AACE guidelines and the 
level of project definition. 

Design professionals and CMa’s should discuss with the project owner where construction costs are likely to be subject to market vola-
tility or significant cost escalation. They should discuss with the owner, and ultimately obtain the owner’s direction on, appropriate con-
tractual means of addressing such risks via appropriate contract provisions. 
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global engineering and architecture design firm.  He is a member of various CSI national committees and is the certification chair of 
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2021 IBC Commentary on Egress Doors with Access Control 
By:  Lori Greene, I Dig Hardware Blog 

For years, I have been struggling with a common code interpretation related to electrified 
hardware, and I know that some of you have too.  I have spent countless hours explaining 
that the most common type of door with an access control reader is not one of the special 
locking arrangements addressed by the model codes.  With the release of the 2021 IBC 
Commentary, this just got a lot easier (you can purchase the Commentary at https://
shop.iccsafe.org/supplemental/commentaries/2021-ibcr-code-and-commentary-combo-vol-1-

2.html). 

Let me back up and give you an example.  The main entrance door of a high school has 
electric latch retraction panic hardware, and the latch can be retracted by a credential reader 
on the exterior, or by school personnel in the main office.  School staff can present a valid 
credential to the reader to gain access.  When a visitor arrives, they use the intercom to 

contact the office, and the latch is retracted by a remote switch to allow the visitor to enter the building. 

This electrified hardware hardware does not affect egress in any way.  To exit at any time, a building occupant can push the touchpad 
of the panic hardware to unlatch the door – just as they would if the panic hardware was not electrified.  The vast majority of doors with 
electrified hardware operate this way – the access control system controls ACCESS, but does not affect EGRESS.  Of course, there are 
some doors where the electrified hardware does have an effect on egress, and those are the special locking arrangements (ex: delayed 
egress locks, controlled egress in health care, sensor release locks, etc.). 

When the electrified hardware allows free egress, it is not a special locking arrangement – it is a “normal locking arrangement (refer 
to article at:https://idighardware.com/2021/08/decoded-special-locking-arrangements-vs-normal-locking-arrangements/.”  In 
the past and current model codes, there has been no section that specifically addressed electrified hardware that allows free 
egress.  These normal locking arrangements must comply with the same requirements that apply to mechanical hardware: 

• The door must unlatch with one releasing motion for egress (with some exceptions). 

• Egress must require no key, tool, special knowledge or effort. 

• Operation of the door hardware must require no tight grasping, pinching, or twisting of the wrist. 

• Operable force for the hardware must be within the limits of the applicable code or standard. 

Releasing hardware must be mounted between 34-48 inches above the floor (with some exceptions). 

Some code officials – after understanding how this electrified hardware operates – agree that these are not special locking 
arrangements.  Other code officials try to apply one of the special locking arrangements sections to these doors, even though the 
hardware allows free egress at all times.  It has been difficult to clear this up without a code section addressing normal locking 
arrangements. 

 



Refer to Article entitled “What’s Next? Approved changes to the 2024 IBC affecting electrified hardware” (https://
idighardware.com/2022/01/whats-next-2024-ibc-changes-electrified-hardware/), there will be a specific section to reference for doors 
that have access control hardware that allows free egress.  In the meantime, the 2021 IBC Commentary includes some language that 
can help to clarify the intent of the code.  Although the Commentary is not part of the enforceable code, many code officials and others 
rely on this supplemental information. 

Regarding Section 1010.2, Door Operations, the 2021 IBC Commentary states: 

Egress doors are permitted to be locked to prevent entry, but must be capable of being unlocked and readily openable from the side 
from which egress is to be made. The outside of a door (the access side of the door) can be locked and unlocked with a key or 
electronic credential such as a card, fob, or code as long as the inside—the side from which egress is to be made—can be unlocked 
without the use of tools, keys or special knowledge or effort. For example, an unlocking operation that is integral with an unlatching 
operation is acceptable. 

A common question: if a door has an access control system (such as a card reader and electrical locking hardware affecting ingress 
into a space) what does the code require for an access control system on the ingress side of the door? While some egress doors with 
electrified hardware are required to comply with the sections of this code that address special locking arrangements (Sections 
1010.2.11, 1010.2.12, 1010.2.13, 1010.2.14 and 1010.2.15), the most common application for electrified hardware is one where an 
access control reader on the ingress side of the door controls access, and the door hardware on the egress side allows free egress at 
all times. A door with this most common configuration of electrified hardware is subject to the same requirements as a door with a 
mechanical lock controlling ingress (such as a lock operated by a key on the outside): the door must allow free and immediate egress 
with one releasing motion to unlatch the door, without the use of a key, special knowledge or effort, and with no tight grasping, tight 
pinching, or twisting of the wrist. 

I think this Commentary language will go a long way toward helping with these interpretations, until this is clarified in the 2024 I-
Codes.  I will work on a code summary on this topic, similar to the one for temperature rise doors 

Wordless Wednesday: School Security Modification 
By:  Lori Greene, I Dig Hardware Blog 

This Wordless Wednesday photo was taken in a school – the good news is that this hardware is in the 
process of being replaced.  Remember, if a door is provided for egress purposes, the International 
Building Code (IBC) requires it to be code-compliant. 



FAQs About Roof Doors 
By:  Lori Greene, I Dig Hardware Blog 

The code requirements related to doors serving roofs have long been a source of confusion, but 
changes made in the last few editions of the model codes have helped to clarify the 
intent.  There are two basic types of roofs when it comes to egress requirements – unoccupied 
roofs which might contain mechanical equipment, and occupied roofs such as those used for 
roof gardens and roof-top restaurants.  Here are a few of the most frequently asked questions 
about roof doors: 

Is it permissible by code to lock a roof door on the stairwell side, preventing access to 
the roof? 

In most buildings, the path of egress does not pass from the stairwell onto the roof, so the 
stairwell door can – and should – be locked on the stairwell side to prevent access to the 

roof.  This is especially true of unoccupied roofs, where allowing building occupants to access the roof may result in accidental falls, 
attempted suicides, or vandalism.  In the rare circumstance where a means of egress does cross the roof, the roof must be kept clear of 
snow and ice, and the stairwell door must be code-compliant for egress.  Where a roof is used for emergency egress, an exit alarm or 
delayed egress lock may be options that will help to deter unauthorized use of the door. 

Do the model codes allow a door between the roof and the stairwell to be locked on the roof side for security purposes? 

If a roof is not intended to be occupied – like a roof housing mechanical equipment that is only accessed occasionally by technicians – 
the I-Codes state: Doors serving roofs not intended to be occupied shall be permitted to be locked preventing entry to the building from 
the roof.  For roofs that are occupied – a roof terrace, for example – editions of the International Building Code (IBC) prior to 2021 did 
not include prescriptive requirements that would allow the doors to be locked for security.  A new section was added to the 2021 edition 
of the IBC, which allows egress doors serving exterior spaces to be locked if certain criteria are met.  For more information on this 
application, refer to this article – Decoded: Egress From Exterior Spaces. 

The NFPA codes provide two options for locking roof doors: 

• The door to the roof is always locked on the stair side and may be locked or not locked on the roof side depending on the security 
needs of the facility. 

The door to the roof is not locked (or is able to be left unlocked) on the stair side and must not be locked on the roof side. 

This helps to prevent building occupants from being trapped on a roof because of a locked door that does not allow re-entry into the 
building.  If the door is always locked on the stair side, it reduces the likelihood that an unauthorized person could access the roof and 
be unable to re-enter the building.  As the NFPA 101 Handbook says, “Heroic helicopter rescues from rooftops of burning buildings are 
Hollywood movie illusions that seldom happen in real life.” 



Are roof doors required to unlock upon fire alarm activation or power 
failure? 

In most cases, roof doors do not require electrified hardware that will unlock 
automatically during a fire or power failure.  Interior stairwell doors are typically 
subject to the stairwell reentry requirements that allow building occupants to 
leave a stairwell and find another exit during a fire.  However, because most 
roofs are not part of a means of egress, and many roofs do not have access to a 
second stairwell, building occupants who exit onto the roof during a fire may not 
have another means of egress to use for evacuation. 

There may be exceptions where the local code or Authority Having Jurisdiction 
(AHJ) requires roof doors to be remotely unlocked, so it’s always best to check 
the local requirements. 

 

For more information about roof doors, refer to this article – Decoded: Update on Roof Doors (https://
idighardware.com/2019/06/decoded-update-on-roof-doors-august-2019/), and for answers to more frequently asked questions, 
check out these recent FAQ posts: 

• FAQs About Smoke Barrier Doors in Health Care Facilities (https://idighardware.com/2022/07/faqs-about-smoke-barrier-doors-in-

health-care-facilities/ ) 

• FAQs About Electromagnetic Locks (https://idighardware.com/2022/07/faqs-about-electromagnetic-locks/ ) 

• FAQs About Low-Energy Automatic Operators (https://idighardware.com/2022/06/faqs-about-low-energy-automatic-operators/ ) 

• FAQs About Health Care Corridor Doors (https://idighardware.com/2022/04/faqs-about-health-care-corridor-doors/ ) 

• FAQs About Controlled Egress Locks in Health Care Facilities (https://idighardware.com/2022/03/faqs-about-controlled-egress-

locks-in-health-care-facilities/ ) 

• FAQs About Fire Door Requirements for Health Care Facilities (https://idighardware.com/2022/02/decoded-faqs-on-fire-door-
requirements-for-health-care-facilities/ ) 

 



Alabama: Classroom Door Locking Hardware 
By:  Lori Greene, I Dig Hardware Blog 

If you are a frequent visitor to iDigHardware, you know how important school safety and security 
are to me – and to many others in the security industry.  You probably won’t find it hard to believe 
that a little tear leaked out when I read the memo from Alabama that was sent to me by Marian 
Brasher, one of Allegion’s architectural consultants. 

In recent years, many states have issued guidance on classroom locking procedures.  Most of 
these guidelines follow the adopted building codes, fire codes, and accessibility standards – some 
do not.  Given my job as manager, codes and resources, providing security without jeopardizing life 
safety, egress, fire protection, and accessibility are of critical importance to me.  There are many 
products on the market today that can accomplish both safety and security – and some devices that 
may offer the perception of security but are not compliant with the model codes.  It’s important to 
understand the benefits and risks of the various classroom security methods. 

The State of Alabama has issued a memo to owners, architects, engineers, and contractors that 
addresses the requirements for securing classroom doors in compliance with the adopted codes for 
the state.  Here is an excerpt from the memo: 

While the devices being offered by various vendors and parent groups are perceived to provide additional security, they have the 
significant potential to facilitate unintended consequences when incidents of bullying, harassment, or physical violence take place 
wherein teachers or staff can be locked out of a classroom. These devices can prevent access by police and first responders and may 
delay egress in the case of emergencies such as a fire, or other forms of mayhem. There are existing solutions that are code compliant 
and therefore allow first responders access to a classroom in case of an emergency. Classroom doors must be able to be closed for 
safety and security, as well as opened when needed. Some of these devices will lock the intruder or more frequently a bully in the room 
with their victims. 

Among the examples of non-code-compliant security locking devices pictured in the memo are three of the images created by a graphic 
artist to illustrate barricade device concepts:  
 

There are a handful of states that allow classroom barricade devices 
that do not comply with the model code requirements for free 
egress, fire protection, and accessibility.  But the majority of U.S. 
states mandate school security that is also safe – as required by their 
adopted codes.  Kudos to the State of Alabama!  If guidelines for 
classroom security have been issued by your state, I’d love to see 
them!  



Quick Question: Pairs of Corridor Doors in Health Care Facilities 
By:  Lori Greene, I Dig Hardware Blog 

A Quick Question came up recently, regarding pairs of corridor doors in health care facilities.  These are 
not cross-corridor double-egress pairs in smoke barriers (here’s an article on those).  This question is re-
lated to pairs of non-fire-rated doors in corridor walls, for example, openings leading to patient 
rooms.  Here’s the question: 

On a pair of non-fire-rated corridor doors in a health care facility, is one 
automatic flush bolt required for the inactive leaf, or are two bolts re-
quired (top and bottom)? 

The requirements of the International Building Code (IBC) related to these doors are not specific about 
the latching requirements, other than to say that positive latching hardware is required. 

NFPA 101 – Life Safety Code states:  Corridor doors utilizing an inactive leaf shall have automatic flush 
bolts on the inactive leaf to provide positive latching. 

There are three basic types of flush bolts – manual flush bolts, automatic flush bolts, and constant-
latching flush bolts.  Constant-latching flush bolts are a type of automatic flush bolt, where the top bolt 

latches each time the door is closed.  For pairs of patient room doors, I would use constant-latching flush bolts rather than the other type of automat-
ic flush bolts, as standard automatic flush bolts require the active leaf to be closed in order to project the bolt on the inactive leaf.  Constant-latching 
bolts will latch the inactive leaf as soon as it is closed.  Manual flush bolts are not permitted for this application, as they do not provide the positive 
latching required by code for corridor doors in a health care facility. 

Whether automatic flush bolts or constant-latching flush bolts are used, there are three possible configurations: 

• Top bolt only 

• Top and bottom bolts 

Top bolt with an auxiliary fire pin that projects when heated to approx. 450 degrees 

Because the current model codes do not require most corridor doors in health care facilities to be fire door assemblies, the top bolt with the auxiliary 
fire pin would not typically be required.  In most health care applications, it’s best to avoid a bottom bolt and floor strike, but would just a top bolt 
meet the intent of the Life Safety Code?  The code does say “automatic flush bolts” but are two bolts really needed in order to ensure that the inac-
tive leaf latches? 

There is no definitive answer to this question in the code or in the NFPA 101 Handbook, so I asked for an NFPA staff opinion.  The response was 
that any arrangement where the inactive leaf positively latches when closed should be acceptable to the AHJ.  The intent of this requirement is that if 
a fire occurs, and hospital staff closes the door forcefully, the door latches and does not rebound into the open position. 

In my opinion, a constant-latching bolt mounted at the top should satisfy the positive-latching requirement, but the AHJ will always have the final 
say when the code is not clear.  This clarification is on my wish list for the 2027 edition of NFPA 101, but in the meantime…have you had experi-
ence with this application?  Was one bolt sufficient, or did the AHJ require two? 
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LinkedIn look for the CSI Little Rock Chapter): 

  Website: https://csilittlerock.org    
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