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INSIDE  Inefficiencies in Municipal Wastewater Treatment Plants (2)  Stormwater Management BMP (3) 

Small Imperfections Matter 

For complex surfaces or large areas of 

surfaces that require high levels of flatness or 

levelness, using a high definition laser scanner 

offers millions of coordinate data points for 

verification or detection of anomalies that 

cannot otherwise easily or quickly be acquired. 

From offices to high density storage facilities, 

synthetic surface playing fields, to high-speed 

race tracks, the ability to rapidly and accurately 

measure and model large surfaces can 

highlight the small imperfections that can make 

a big difference. 

In West Whiteland Township, post-construction 

high definition surveying was utilized over 

12,000 square feet of concrete floor to identify 

irregularities in placement that prohibited the 

installation of finishes, equipment and 

furnishings. Contour plans with color banding 

and spot elevations to demonstrate where 

problem areas were located, with 1/8-inch 

accuracy aided the client and contractors to 

swiftly repair and to rule out structural 

deficiencies. A similar analysis was performed 

for the roof to identify slope and stormwater 

drain placement. 

February is the second month of the year in the Julian and Gregorian calendars. It is the shortest month of the year as it is the only 
month to have a length of less than 30 days. The month has 28 days in common years or 29 days in leap years, with the quadrennial 
29th day being called the "leap day.“ 
 
 

"The word February is believed to have derived from the name 'Februa' taken from 
the Roman 'Festival of Purification'. The root 'februo' meaning to 'I purify by sacrifice'. 
As part of the seasonal calendar February is the time of the 'Ice Moon' according to 
Pagan beliefs, and the period described as the 'Moon of the Dark Red Calf' by Black 
Elk. February has also been known as 'Sprout-kale' by the Anglo-Saxons in relation to 
the time the kale and cabbage was edible." 
-Mystical WWW 

The Roman month Februarius was named after the Latin term februum, which means 
purification, via the purification ritual Februa held on February 15 (full moon) in the 
old lunar Roman calendar. January and February were the last two months to be 
added to the Roman calendar, since the Romans originally considered winter a 
monthless period. 
They were added by Numa Pompilius about 713 BC. February remained the last month 
of the calendar year until the time of the decemvirs (c. 450 BC), when it became the 
second month. At certain intervals February was truncated to 23 or 24 days, and a 27-
day intercalary month, Intercalaris, was inserted immediately after February to realign 
the year with the seasons. Under the reforms that instituted the Julian calendar, 
Intercalaris was abolished, leap years occurred regularly every fourth year, and in leap 
years February gained a 29th day. Thereafter, it remained the second month of the 
calendar year, meaning the order that months are displayed (January, February, 
March, etc) within a year-at-a-glance calendar. 
Even during the Middle Ages, when the numbered Anno Domini year began on March 
25 or December 25, the second month was February whenever all twelve months 
were displayed in order. The Gregorian calendar reforms made slight changes to the 
system for determining which years were leap years and thus contained a 29-day 
February. 
-Wikipedia 

The original 10 month, 304-day Roman calendar didn�t work for long because it 
didn�t align with the seasons. King Numa Pompilius reformed the calendar around 
700 BC by adding the months of January (Ianuarius) and February (Februarius) to the 
original 10 months, which increased the year's length to 354 or 355 days. 
After a few hundred years, the 365 day Julian calendar was introduced by Julius Caesar 
in 45 BC and replaced the Roman calendar. 

http://inventors.about.com/od/today
inhistory/a/February.htm 

Happy Groundhog Day! 

Little Things 

Make a Big 

Impact 

 

Being the shortest month in the 

year, February serves as a great 

reminder to us to take a moment to 

look around and focus our attention 

on the little things that make a big 

impact in our lives. By now, our 

New Year’s resolutions have 

become habits; the days are 

starting to get a little longer and the 

nights a little shorter; and no matter 

what the Groundhog predicted, 

there’s probably a cozy, snow day 

in our future. As Ferris Bueller said, 

“Life moves pretty fast. If you don’t 

stop and look around once in 

awhile, you could miss it.” 

 

So why not use these 28 days to 

reflect on the little things that will 

impact your life in a big way . . . say 

thank you and show appreciation to 

friends, family or co-workers . . . 

reflect on the positive things in your 

life at the end of each day and 

remember . . . focus on your work 

flow or process and identify a few 

small opportunities that could be 

developed for big results. And 

make it happen. 

Small Air Flow Changes Make Big Temperature Impact  

Are you are faced with cool spots or hot spots? Are you providing more cooling than 

necessary? It may be time to focus on the details of air distribution and find out how a small 

change in air flow can affect your temperature. Our engineers utilize CFD analysis to optimize 

the cooling system and layout. The data power load and the cooling system are matched and 

arranged to achieve maximum energy efficiency. This keeps the cost of cooling both in 

equipment and operation down while maximizing the data load capability. We create a model 

that replicates the physical data center layout including power densities and cooling 

equipment locations and capabilities and the analysis is run to determine the resulting 

temperatures and airflows in the space. Using programs specifically designed for use in 

analyzing air movement and heat transfer, we can create a virtual simulation of the conditions 

within a data center allowing the engineer to model different scenarios that may occur such as 

the failure of a cooling unit. 

 

Little Change = Big Impact 

• Maximize efficiency and reduce operational costs: Don’t buy more cooling than you need. 

Eliminate hot spots.  

• Save energy and money: Properly cool your servers. Maximize your load density. Realize 

an efficient space layout. 

Are you faced with hot spots, cold spots, and a 

basic mismatch of providing more nominal 

cooling than necessary? Whether you use 

underfloor air distribution or “in the space” 

cooling, getting the air to the load has been a trial 

and error undertaking usually resulting in 

oversized cooling capacity and less floor space. 

The overlooked fundamental issue is air 

distribution.  

 

Until the advent of Computational Fluid Dynamics 

(CFD), design of the data center was more art 

than science. Location of the cooling units, room 

configuration, layout of the supply outlets and 

return grilles, load density of the racks and 

ancillary equipment – they all play a part in the 

ability of the cooling units to do their job. 

We utilize CFD analysis to optimize the cooling 

system and layout. The data power load and the 

cooling system are matched and arranged to 

achieve maximum energy efficiency. This keeps 

the cost of cooling both in equipment and 

operation down while maximizing the data load 

capability.  

We create a model that replicates the physical 

data center layout including power densities and 

cooling equipment locations and capabilities and 

the analysis is run to determine the resulting 

temperatures and airflows in the space. Using 

programs specifically designed for use in 

analyzing air movement and heat transfer, we can 

create a virtual simulation of the conditions within 

the data center. The CFD analysis is a valuable 

tool for data center design that can save time and 

money by taking the guess work out of rack layout 

and cooling airflow design. 

CFD simulations allow the engineer to visualize 

the temperatures throughout the room and the 

way air travels from the cooling units and out to 

the data racks. From that point the “what if” 

scenarios can be evaluated virtually to tune the 

performance of the data center. 

 

From high-speed racetracks to concrete 

floors measuring and modeling large 

surfaces can highlight small imperfections. 
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Spotts, Stevens and McCoy is an 

engineering and consulting firm 

serving education, healthcare, 

industrial, and commercial clients 

as well as local, regional, and 

county government entities. While 

the company’s primary market is a 

regional footprint including Berks 

County and the Lehigh Valley, SSM 

serves clients throughout PA and 

the Northeastern United States as 

well as to some international 

clients.  

 

EXPERTISE 

• Building Engineering 

• Site Planning and Design 

• Infrastructure Planning, 

Engineering and Design 

• Land and Building Survey and 

Data Capture 

• Water Planning, Engineering and 

Design 

• Wastewater Planning, 

Engineering and Design  

• Building, Infrastructure and 

Environmental Modeling 

• Construction Services 
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Small Things can make a Big Difference in the Bottom Line 

Inefficiencies Often Abound in Municipal 

Wastewater Treatment Plants 

Many Wastewater Treatment Plants 

(WWTP) were built at a time when budgets 

were not so tight and engineers erred on 

the side of caution to ensure that the plant 

met the design criteria. 

 

Many WWTP operators only have 

experience at one WWTP where they 

learned the trade from the previous 

operator. Those operators may have 

learned how to run the plant from the 

engineer who designed the facility and 

never changed their operations approach 

to adapt with the times. 

 

What some call the municipal approach, 

“if a little is good, more must be better”, is 

often seen at smaller plants. This can lead 

to many unseen expenses. 

 

There are three areas that can provide big 

savings: energy usage, chemical addition, 

and sludge generation and disposal 

 

The largest typical waste of energy in a 

WWTP is over aerating. The specific 

amount of air needed for a well running 

plant varies with the type of treatment 

process and the control capabilities. 

Activated sludge plants require a specific 

volume of air for BOD removal and 

nitrification. Online dissolved oxygen 

monitoring equipment can lead to a very 

efficient system if the associated controls 

are installed at the blowers. If these 

controls are not available, the operator 

has to select blower settings that allow for 

the plant to operate within the desired 

dissolved oxygen levels for the longest 

period of time possible. Dissolved oxygen 

will vary with changes of temperatures 

meaning that spring and fall are the most 

difficult seasons to maintain consistent 

dissolved oxygen levels. 

 

Chemical addition is an area where waste 

often occurs. The ideal way to determine 

appropriate dosage is to perform jar tests. 

You add various dosages of chemicals to 

equal volumes of sample to determine 

which dosage provides the best 

flocculation and settlings to achieve 

desired treatment results. Overdosing of 

chemicals can lead to excess floc 

formation, sludge generation, and inhibit 

settling. If a facility doesn’t have the ability 

to perform jar tests, a chemical 

representative will typically give you a 

starting dosage and adjustments can be 

made by using visual analysis and 

laboratory data. 

Sludge generation can be impacted by 

multiple operations approaches. 

Overdosing chemicals can lead to excess 

sludge generation and disposal 

requirements. Excess wasting can also 

generate increased levels of sludge. Each 

biological process requires sufficient 

biomass to treat the level of contaminants 

in the waste stream. Proper monitoring 

and control of the biomass will lead to 

optimum levels of sludge generation. 

 

Multiple options are available to achieve 

cost effective disposal of the sludge 

generated from the treatment process. 

The majority of plants contract to have 

sludge hauled off-site. The volume of 

sludge to be hauled can be managed 

through various thickening processes 

selected by considering cost of the 

thickening equipment vs. actual hauling 

costs. Disposal options range from the 

least expensive, agricultural land 

application, to mine reclamation and 

landfill disposal, which is typically the 

most expensive disposal method. Some 

facilities have reed beds which have no 

annual disposal costs, but require a large 

capital outlay when they need to be 

cleaned out. A few facilities have 

incinerators which are labor intensive and 

come with high operating and 

maintenance costs. 

 

The bottom line is that small changes in 

the treatment process can have a 

significant impact on the cost of 

operations. SSM can provide assistance 

to optimize operating costs for municipal 

facilities searching for budget dollars. 

 

 

FOR MORE INFORMATION 

Carl Kline, Jr., LO 

Senior Operations 

Specialist 

Water and Wastewater 

Engineering and 

Operations 

carl.kline@ssmgroup.com 

 

Carl leads the firm’s water, wastewater and 

industrial treatment plant operations support 

efforts and provides new equipment startup, 

process startup and training on all treatment 

plant related project initiatives. He also 

provides ongoing operational support 

services and troubleshooting to assist client 

operations staff in maintaining treatment 

process efficiencies, effectiveness and DEP 

compliance.  

 

mailto:carl.kline@ssmgroup.com
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The Little Things: Stormwater 

Management 

Are you faced with hot spots, cold spots, and a basic mismatch of providing more nominal 

cooling than necessary? Whether you use underfloor air distribution or “in the space” cooling, 

getting the air to the load has been a trial and error undertaking usually resulting in oversized 

cooling capacity and less floor space. The overlooked fundamental issue is air distribution.  

 

Until the advent of Computational Fluid Dynamics (CFD), design of the data center was more 

art than science. Location of the cooling units, room configuration, layout of the supply outlets 

and return grilles, load density of the racks and ancillary equipment – they all play a part in 

the ability of the cooling units to do their job. 

We utilize CFD analysis to optimize the cooling system and layout. The data power load and 

the cooling system are matched and arranged to achieve maximum energy efficiency. This 

keeps the cost of cooling both in equipment and operation down while maximizing the data 

load capability.  

We create a model that replicates the physical data center layout including power densities 

and cooling equipment locations and capabilities and the analysis is run to determine the 

resulting temperatures and airflows in the space. Using programs specifically designed for 

use in analyzing air movement and heat transfer, we can create a virtual simulation of the 

conditions within the data center. The CFD analysis is a valuable tool for data center design 

that can save time and money by taking the guess work out of rack layout and cooling airflow 

design. 

CFD simulations allow the engineer to visualize the temperatures throughout the room and 

the way air travels from the cooling units and out to the data racks. From that point the “what 

if” scenarios can be evaluated virtually to tune the performance of the data center. 

 

Optimize Data Center Layout 

• Maximize efficiency and reduce operational costs: Don’t buy more cooling than you need. 

Eliminate hot spots.  

• Save energy and money: Properly cool your servers. Maximize your load density. Realize 

an efficient space layout. 

 

When a little bit of 

air makes all the 

difference.  

Are you faced with 

hot spots, cold 

spots, and a basic 

mismatch of 

providing more 

nominal cooling 

than necessary? 

Whether you use 

underfloor air 

distribution or “in 

the space” 

cooling, getting the 

air to the load has 

been a trial and 

error undertaking 

usually resulting in 

oversized cooling 

capacity and less 

floor space. The 

overlooked 

fundamental issue 

is air distribution.  

 

Until the advent of 

Computational 

Fluid Dynamics 

(CFD), design of 

the data center 

was more art than 

science. Location 

of the cooling 

units, room 

configuration, 

layout of the 

supply outlets and 

return grilles, load 

density of the 

racks and ancillary 

equipment – they 

all play a part in 

the ability of the 

cooling units to do 

their job. 

We utilize CFD 

analysis to 

optimize the 

cooling system 

and layout. The 

data power load 

and the cooling 

system are 

matched and 

arranged to 

achieve maximum 

energy efficiency. 

This keeps the 

cost of cooling 

both in equipment 

and operation 

down while 

maximizing the 

data load 

capability.  

We create a model 

that replicates the 

physical data 

center layout 

including power 

densities and 

cooling equipment 

locations and 

capabilities and 

the analysis is run 

to determine the 

resulting 

temperatures and 

airflows in the 

space. Using 

programs 

specifically 

designed for use in 

analyzing air 

movement and 

heat transfer, we 

can create a virtual 

simulation of the 

conditions within 

the data center. 

The CFD analysis 

is a valuable tool 

for data center 

design that can 

save time and 

money by taking 

the guess work out 

of rack layout and 

cooling airflow 

design. 

CFD simulations 

allow the engineer 

to visualize the 

temperatures 

throughout the 

room and the way 

air travels from the 

cooling units and 

out to the data 

racks. From that 

point the “what if” 

scenarios can be 

evaluated virtually 

to tune the 

performance of the 

data center. 

Benefits of CFD 

Modeling and 

Analysis 

• Design for Failure - CFD modeling 

allows the engineer to model different 

scenarios that may occur in the data 

center such as the failure of a cooling 

unit. 

• Evaluate Layouts - CFD models can be 

created to determine the most effective 

data center layout. Rearranging the 

racks and cooling units can have a 

drastic effect on airflow and 

temperature.  

• Multiple Cooling Strategies - Using the 

CFD model, one can evaluate how 

some of the latest technologies in data 

center design will affect the data center 

such as hot aisle containment, ceiling 

plenum returns, in rack cooling units, 

and rear door cooling units.  

• Future Planning - Once the CFD model 

is created it takes minimal time to 

analyze proposed additions and 

changes. An up-to-date CFD analysis 

will always ensure you maximize your 

data center energy efficiency. 

 

With the Chesapeake Bay Reboot and new MS4 permit requirements hitting municipalities, 

many are left asking, “How can we possibly accomplish this?” There are many ways to attack 

a stormwater management issue, and in a large watershed, the task can seem daunting. But 

when you stop and think about it, it really comes down to identifying, prioritizing, and 

properly managing small areas of land within the larger watershed. The combined impact of 

small BMP projects on a watershed can be astounding, and are only amplified as one moves 

downstream.  

At Spotts, Stevens and McCoy, we’re able to help our clients find the most cost efficient way 

of achieving their permit and pollution reduction goals. By utilizing mapping and modeling 

software, such as ArcMap, MapShed, and the BayFAST models, we’re able to get an idea as 

to how current land uses and activities within MS4 limits impact local waterways. We can also 

make adjustments for any existing BMPs, and plan for the future by determining the most 

cost efficient BMPs, and the location in which they’ll have the biggest impact on water 

quality. For instance, planting a rain garden down-gradient of a large parking lot could have 

a bigger impact on water quality than the same rain garden in a grassy park. 

When we look at water quality issues at the local level, as opposed to a large watershed 

scale, not only are the concepts and goals more reasonable and achievable, but we’re able 

to engage the community to do their part. Instead of worrying about cleaning up the bay 

downstream, worry about cleaning up your local streams. These little actions can lead to big 

impacts. Residents will take pride in BMP projects and results, and will get excited about 

being able to use the waterways for recreation and fishing. As a bonus, you’ll still be doing 

your part in helping your downstream neighbors. 

An example of how stormwater BMPs can be situated so as to achieve the greatest 
impact on water quality (images from the PA DEP Bureau of Watershed Management 
“Pennsylvania Stormwater Best Practices Manual”, Chapter 6) 

FOR MORE INFORMATION 

Ashton Hogarth 

Environmental Specialist 

Water Resources 

ashton.hogarth@ssmgroup.com 

 

Ashton is part of a team that focuses on development of source water 

protection plans for community water systems in the statewide PA 

DEP’s Source Water Protection Technical Assistance Program and 

Small System Source Water Protection Program. She coordinates 

surface water modeling capabilities and analysis of potential sources of 

contamination, and has a background in watershed and estuary 

management and restoration. She is a graduate of the University of 

Miami with a BA in Marine Affairs and Policy.  

SSM News 

Pilot Earns Certification  

Sam Zook, SIT| Surveyor, Survey and 

Data Capture has received his certification 

as a Drone Pilot.  On June 21st, 2016 the 

FAA finalized a new regulatory framework 

for small, unmanned aerial systems. Titled 

Part 107, these new regulations created a 

new drone certification process that 

covers the majority of low-risk, commercial 

UAS flight operations for all commercially 

operated drones. Commercial refers to 

any kind of flight operation that can be tied 

to economic benefit. These new 

regulations were implemented on August 

29, 2016.  Zook is one of three certified 

pilots at SSM. He is a 2009 graduate of 

Pennsylvania College of Technology.  

 

SSM welcomes Christopher Colvin, EIT 

as Graduate Engineer in our Electrical 

Engineering Department. Chris is 

responsible for electrical design and 

preparation of scope, plans and 

specifications for industrial, commercial 

and institutional building projects. He 

received his BS in Engineering from 

James Madison University. 

Samuel Zook, SIT Christopher Colvin, EIT 

  

#Groundhog Day  For more than 50 years 
SSM's water and wastewater engineers have 
been addressing capacity and blockage 
issues in stormwater pipes, sanitary sewer 
mains and assessing the conditions of 
underground pipes.  

Checkout the movie 

mailto:ashton.hogarth@ssmgroup.com
http://www.ssmgroup.com/newsfeed-1/2017/2/2/groundhog-day-pipe-condition-assessment
http://www.ssmgroup.com/newsfeed-1/2017/2/2/groundhog-day-pipe-condition-assessment
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Montgomery County Association of 

Township Officials Spring Convention 

February 24, 2017 

http://www.mcato.org/ 

 

Eastern PA Water Pollution Control 

Operators Association 

City of Easton Tour 

March 17, 2017 

www.epwpcoa.org 

 

PA Association of School Business 

Officials 

Annual Conference 

March 21 - 24, 2017 

www.pasbo.org 

 

PA Rural Water Association 

Annual Conference  

March 28 - 31, 2017 

www.prwa.org 

 

Water Environment Federation 

Residuals and Biosolids 

April 8 - 11, 2017 

www.wef.org 

 

Eastern PA Water Pollution Control 

Operators Association 

Industrial Pretreatment Conference 

April 20-21, 2017 

www.epwpcoa.org 

 

American Institute Of Architecture 

Annual Convention 

April 27 - 29, 2017 

www.aia.org 

 

PA State Association of Township 

Supervisors 

Annual Conference  

April 23 - 26, 2017 

www.psats.org 

 

PA Economic Development  Association 

Spring Legislative Conference 

April 24 - 26, 2017 

https://www.peda.org/event-1881414 

 

2017 Conferences: Save the Date! 

PA American Water Works Association 

Annual Conference  

April 25 - 27, 2017 

www.paaawwa.org 

 

American Planning Association 

National Planning Conference 

May 6 - 9, 2017 

www.planning.org 

 

PA State Association of Boroughs 

Annual Conference 

May 7 - 10, 2017 

www.boroughs.org 

 

Water Environment Federation 

Nutrient Symposium 

June 12 - 14, 2017 

www.wef.org 

 

ASHRAE  

Annual Conference 

June 24 - 28, 2017 

www.ashrae.org 

 

Water Works Operators’ Association of 

Pennsylvania 

Annual Conference 

August 6 - 9, 2017 

www.wwoap.org 

 

PA Municipal Authorities Association 

Annual Conference 

September 10 - 13, 2017 

www.municipalauthorities.org 

 

PA State Association of Boroughs 

Fall Leadership Conference 

October 13 - 15, 2017 

www.boroughs.org 

 

IFMA 

World Workplace Conference & Expo  

October 18 - 20, 2017 

ifma.org/events 

 

ERAPPA: Eastern Region of APPA 

Annual Conference 

October 29 - November 1, 2017 

www.erappa2017.org 

 

“It’s the little details that 
are vital. Little things 
make big things happen.” 
--John Wooden 

FEBRUARY 

Little Month. Big Impact. 

• Galileo Galilei was born in 1564. 

• James Oliver invented the removable 

tempered steel plow blade in 1869. 

• The first paper money in America 

was issued by the colony of 

Massachusetts in 1869. 

• Abraham Lincoln was born in 1809. 

• J.W. Goodrich introduced the world 

to the first rubber galoshes in 1824. 

• The package saver (the plastic tripod 

that keeps the cheese off the pizza 

box lid) was invented. Carmela Vitale 

from Dix Hills, NY filed her patent 

(#4,498,586) on February 10, 1983 

and got it issued on February 12, 

1985.  

• Thomas Edison was born in 1847. He 

received a patent for the 

phonograph.  

• John Glenn became the first 

American launched into orbit 

traveling aboard the Friendship 7 in 

1962. 

 

http://inventors.about.com/od/todayinhistory/

a/February.htm 

http://gizmodo.com/that-plastic-thing-inside-

the-pizza-box-was-invented-30-1684099045 

 

Enjoy a little something from SSM!  

Click on the link below  

 

 

or email ‘Send me shirt’ with your 

name, t-shirt size, and address to 

information@ssmgroup.com 

and we’ll send you a free SSM t-Shirt. 

Send me a t-shirt! 

Free T-Shirt! 
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https://ssmgroup.wufoo.com/forms/q1drq43718vdqs9/

