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SDAEP
President’s Message
Hello Everyone! I hope this message finds you well. We are now in final stretch of Summer which means family
vacations coming to an end, parents are counting down the days till the first day of school, and the all important
“Food On a Stick” at the local county fairs! Here are just a few things that your SDAEP Board has been working
on this summer.
First off, THANK YOU to those who participated in our 8 Hr OSHA refreshers in February and March! We had a
total of 156 attendees for the refresher courses, which was similar to our attendance in 2018! We are busy working
on the courses for 2020. Please mark your calendars with the following dates and locations:
Sioux Falls: Sioux Falls Water Purification Plant - February 27 & 28, 2020
Lead: Sanford Education & Outreach Center—March 12, 2020 (proposed date)
Rapid City: Ellsworth Airforce Base—March 13, 2020 (proposed date)
Pierre: Ramkota Hotel—Tuesday, March 17, 2020
More information and updates to these classes can be found on our website: www.sdaep.org/educationtraining.
SDAEP announced the 2019 Scholarship winner during our annul membership meeting on March 11, 2019. Congratulations to Thomas Trautman for being awarded a $1,500 scholarship for the upcoming 2019-2020 school year!
Thomas will be entering his 4th year at South Dakota School of Mines & Technology in mechanical engineering
and is the son of Carolyn Trautman (current SDAEP Member and former Association Manager).
The SDAEP Board held our officer elections during the April 2019 board meeting. Your 2019-2020 SDAEP Officers are as follows (contact information is listed on the last page of this newsletter):
President—Gary Haag, Black Hills National Forest
Vice President—Stevie Holmes, SD Geological Survey
Secretary—Colin Chatterton, City of Sioux Falls Environmental Division
Treasurer—Linda Watts, GeoTek Engineering
Board of Directors—Bob Miller (MidContinent Labs), Brett Schutte (PRCF), Robert Prann (AET)
Stevie Holmes resigned from the board in July as she has left the SDGS and taken another job. Nick Lamkey, with
the SD Geological Survey, was voted in as a director during our August 1 board meeting. With Stevie’s departure,
we are looking for someone to fill her position on the Scholarship Committee. If you are interested in serving on
the committee, please contact Melissa at (605) 216-3256 or sdaep@yahoo.com.
Enjoy the rest of your summer and keep watching your emails and the website for updates and information.

Gary Haag, SDAEP President, 2018-2020
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SOUTH DAKOTA ENVIRONMENTAL NEWS
40 YEARS OF CHANGE IN THE ENVIRONMENTAL PROTECTION BUSINESS
by Steven M. Pirner, PE
August 9, 2019
After 43 plus years, I exited the SD Department of Environment and
Nat ural Resources (DENR) last week. Your Association Manager,
Melissa Fahy, asked me to reflect about some of the changes that have
occurred in the environmental protection business during that time. It
was suggested I summarize the remarks I made to the department at my
sendoff last week, so here goes.
I got into the environmental protection business in 1974. The federal
Clean Air Act and the Water Pollution Control Act Amendments of 1972
had just recently been passed by Congress because the environment
nationally was in a downward tailspin. South Dakota was no different.
It was an interesting and challenging time because we were doing many
things for the first time to protect the environment. With few rules or
established processes, we were forced to make it up as we went, but
changes did not come easily or without fights.
For example, the Homestake Gold Mine, which was the major economic
driver West River, still dumped its mine tailings directly into Whitewood
Creek in 1974, making the creek a black oozing muck that was totally devoid of aquatic life. To add insult to
injury, raw sewage from Deadwood, Lead, and Central City was discharged directly into Whitewood Creek as
well. On the other side of the state, Sioux Falls was the state's largest city even back then. The city used an
activated sludge plant to treat its wastewater. The plant was state-of-the-art at the time of construction, but
growth of the city and age had taken its toll making wastewater discharged to the Big Sioux River far from
being adequately treated. The same was true as you went upstream to other municipalities along the Big Sioux
and James Rivers. Going back West River again, if you were in Rapid City, the state-owned cement plant coupled with all the quarries in west Rapid City, were emitting enough dust to coat cars with it just over the lunch
hour. Both residents and visitors were breathing in that dust daily. All of these and other major pollution
problems were tackled by the department in the 1970s and were largely fixed.
But then came new challenges in the 1980s. South Dakota was founded as a state largely because of the first
gold rush of the 1870s. A century later In the 1980s, gold prices peaked at a record of $800 an ounce while a
new technology called open pit/heap leach mining sparked the second gold rush in South Dakota. There was a
line of new gold mining companies at DENR's door to get mine permits, but open pit/heap leach mining was a
dramatic change to the long-established Homestake Mine which was underground and largely out-of-sight.
These new mine pits unleashed a huge outpouring of public concerns, ranging from "They are going to dig up
the entire Black Hills" to "The cyanide sprayed on the heaps will pollute all our water" and everything in
between. To develop regulations to address these public concerns, one summer about 20 of us in DENR locked
ourselves in the basement of a church on Euclid (by the way, it had no air conditioning) for six weeks to write
new rules for mining, storage tanks, ground water, and discharge permits. Those rules were ultimately adopted
by our boards, and guess what, they worked to improve our environment even more! In the process, the ground
water and storage tank rules in particular spawned a whole new generation of environmental consulting firms
in South Dakota, many of whom are members of the Association of Environmental Professionals even yet today.
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40 YEARS OF CHANGE IN THE ENVIRONMENTAL PROTECTION BUSINESS (cont.)
In the 1990s, Governor Mickelson sponsored the 2nd Century Environmental Protection Act and the Water
Funding Bill. Both of these Acts had a huge impact on improving the environment in South Dakota. The
passage of these bills allowed DENR to seek delegation of the remaining federal environmental protection
programs and for the first time in history, to administer a state Water and Environment Fund that receives
dedicated funding every year to provide financial assistance to drinking water, wastewater, and waste
management projects statewide. Both bills are a fitting legacy to Governor Mickelson and the legislatures
that passed them. In 1998, DENR used its new authorities under these hallmark bills to work with the SD
Pork Producers Council to draft and issue the first general water pollution control permit for confined swine
operations. This permit was expanded a year or two later to include all concentrated animal feeding
operations. These permits, updated versions of which are still in use today, provide a roadmap for
environmental compliance to livestock producers and have been very effective in protecting water quality as
livestock production continues to grow.
Energy production was the economic development theme for the new millennium. DENR issued air quality
permits to many energy projects such as the Big Stone II coal-fired power plant near Milbank, the Deer Creek
natural gas fired power plant near Brookings, and the Hyperion oil refinery near Elk Point. Not all of these
proposals advanced to construction, but this was the era of new ethanol plants as well, all of which did
advance to construction. Permitting these energy projects stressed DENR because most were controversial
and in each and every case, the owners always wanted their permits issued yesterday. Nearly all of these
permits required lengthy and technically complex contested case hearings in front of our boards. Some
permits were appealed all the way to the Supreme Court, but in the end DENR's permits were upheld which
allowed these projects to be built and operated with no degradation of air quality.
The common thread throughout this 40-year history is that environmental protection did not come easily, but
DENR won these fights because of the experience, expertise, and common sense of every one of our employees.
We developed a process that does not let emotions get in the way; instead we base decisions on environmental
data and science. In the end, those fact-based decisions usually win out. That process extends to members of
the Association of Environmental Professionals as well. In the beginning, there was mistrust and conflicts on
both sides, but today, we consider members of the Association of Environmental Professionals to be partners
in protecting the environment and a valuable extension of the DENR family.
To continue DENR's legacy of successfully protecting the environment while advancing economic development
that provides jobs so people can live here, I left our employees a one-pager entitled "Rules for State Employees
to Live By" and "Pirner's Principles for a Successful Career." If you are interested, please send an email to
DENRINTERNET@state.sd.us to request a copy. My final words as I exited DENR were, "Fly high, my
friends, and carry on the mission. Thanks for all you do!" That applies to members of the Association of
Environmental Professionals as well.
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NEWS FROM EPA and REGION 8
EPA and HUD announce new lead dust standards to Protect Children’s
Health
06/21/2019
U.S. Environmental Protection Agency (EPA) Administrator Andrew Wheeler, along with Housing and Urban Development Secretary Ben Carson, announced new, tighter standards for lead in dust on floors and window sills to protect children from the harmful effects of lead exposure. EPA Region 8 Regional Administrator Gregory Sopkin participated in an event today alongside Evelyn Lim, HUD Region 8 Regional Administrator and Robin Hickey, Deputy Director of the Denver Urban Renewal Authority at EPA’s Regional Office in downtown Denver.
“EPA is delivering on our commitment in the Trump Administration’s Federal Lead Action Plan to take important
steps to reduce childhood lead exposure,” said EPA Administrator Andrew Wheeler. “Today’s final rule is the first
time in nearly two decades EPA is issuing a stronger, more protective standard for lead dust in homes and child care
facilities across the country.”
“EPA’s updating its standards for lead dust on floors and window sills in pre-1978 homes and child-occupied facilities
is an important advance,” said Secretary Carson. “We will use this new rule in updating the lead safety requirements
for the pre-1978 housing we assist.”
“These new standards will strengthen our efforts to protect young children by reducing lead dust exposure in homes,
schools and child care facilities throughout the Rocky Mountains and Great Plains states,” said EPA Regional Administrator Gregory Sopkin. “EPA, HUD, and our federal partners are committed to securing safer and healthier communities through the Federal Lead Action Plan.”
“We know that eliminating lead in housing improves health and education outcomes for children in our communities,” said Rocky Mountain Regional Administrator Evelyn Lim. “The new lead standards announced today continue
our progress in helping more families live in lead-free homes by warranting earlier intervention which in turn saves
health care costs.”
“Every family in our city deserves to live in a home that is safe and healthy. No one should have to worry about their
children breathing lead-contaminated dust or soil,” says Robert McDonald, Executive Director and the Public Health
Administrator of the Denver Department of Public Health and the Environment.
Since the 1970s, the United States has made tremendous progress in lowering children’s blood lead levels. In 2001,
EPA set standards for lead in dust for floors and window sills in housing, however since that time, the best available
science has evolved to indicate human health effects at lower blood lead levels than previously analyzed.
To protect children’s health and to continue making progress on this important issue, EPA is lowering the dust-lead
hazard standards from 40 micrograms of lead per square foot (µg/ft2) to 10 µg/ft2 on floors and from 250 µg/ft2 to 100
µg/ft2 on window sills. The more protective dust-lead hazard standards will apply to inspections, risk assessments,
and abatement activities in pre-1978 housing and certain schools, child care facilities and hospitals across the country.
Lead-contaminated dust from chipped or peeling lead-based paint is one of the most common causes of elevated blood
lead levels in children. Infants and children are especially vulnerable to lead paint exposure because they their growing bodies absorb more lead than adults do, and their brains and nervous systems are more sensitive to the damaging
effects of lead. They can be exposed from multiple sources and may experience irreversible and life-long health effects. Lead dust can be generated when lead-based paint deteriorates or is disturbed.
The rule will become effective on 180 days after date of publication in the Federal Register. A link to this final rule
and to learn more: https://go.usa.gov/xyxmS
EPA continues to work with its federal partners to improve coordinated activities and implement objectives of the
Lead Action Plan.
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Call for Applications: Trump Administration to Support Community
Revitalization, Local Food Initiatives in the Heartland
08/07/2019
News Release from EPA Region 07 (https://www.epa.gov/newsreleases/call-applications-trump-administrationsupport-community-revitalization-local-food-4)
Lenexa, Kan. - In support of the Trump Administration’s Executive Order on Promoting Agriculture and Rural
Prosperity in America, the U.S. Environmental Protection Agency (EPA) announced an opportunity to apply for
technical assistance for communities interested in revitalizing neighborhoods through development of local food
systems. The assistance will be provided through the Local Foods, Local Places (LFLP) program.
Since its launch in 2014, Local Foods, Local Places has selected 108 communities across the country to help develop local food enterprises, such as farmers markets, community gardens, and cooperative grocery stores, that
improve environmental, economic and health outcomes.
“EPA Region 7 works with communities here in the Heartland to grow local food systems in support of public
health, the environment, and the economy,” said EPA Region 7 Administrator Jim Gulliford. “Communities
that partner with EPA under the Local Foods, Local Places program receive technical assistance needed for
healthier, locally produced food.”
Local Foods, Local Places supports projects that:


Create livable, walkable, economically vibrant main streets and mixed-use neighborhoods



Boost economic opportunities for local farmers and main street businesses



Improve access to healthy local food, especially among disadvantaged populations

LFLP partner communities work with a team of agricultural, environmental, public health, and regional economic development experts to set goals and identify local assets that can support the local food economy. Communities also develop an action plan and identify potential resources from the participating federal agencies to
support implementation.
Eligible applicants include local governments, Indian tribes, and nonprofit institutions and organizations proposing to work in a neighborhood, town or city of any size anywhere in the United States. Communities with
projects located in federal designated Opportunity Zones will receive special consideration. Highest consideration will be given to those communities who can identify how Local Foods, Local Places assistance will leverage
the Opportunity Zone designation to support implementation of the resulting action plan. The deadline for applications is Sept. 30, 2019.
Over the years, this program has been supported by several federal agencies, including the U.S. Department of
Agriculture, Centers for Disease Control and Prevention, U.S. Department of Transportation, U.S. Department
of Housing and Urban Development, Northern Border Regional Commission, Appalachian Regional Commission, and Delta Regional Authority.
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WORLD ENVIRONMENTAL NEWS
'Crystal clocks' used to time magma storage before volcanic eruptions
Date: July 18, 2019
Source: University of Cambridge (https://www.sciencedaily.com/releases/2019/07/190718145408.htm)
The molten rock that feeds volcanoes can be stored in the Earth's crust for as
long as a thousand years, a result which may help with volcanic hazard management and better forecasting of when eruptions might occur.
Researchers from the University of Cambridge used volcanic minerals known as
'crystal clocks' to calculate how long magma can be stored in the deepest parts of
volcanic systems. This is the first estimate of magma storage times near the
boundary of the Earth's crust and the mantle, called the Moho. The results are
reported in the journal Science.
"This is like geological detective work," said Dr Euan Mutch from Cambridge's Department of Earth Sciences, and the
paper's first author. "By studying what we see in the rocks to reconstruct what the eruption was like, we can also know
what kind of conditions the magma is stored in, but it's difficult to understand what's happening in the deeper parts of
volcanic systems."
"Determining how long magma can be stored in the Earth's crust can help improve models of the processes that trigger
volcanic eruptions," said co-author Dr John Maclennan, also from the Department of Earth Sciences. "The speed of
magma rise and storage is tightly linked to the transfer of heat and chemicals in the crust of volcanic regions, which is
important for geothermal power and the release of volcanic gases to the atmosphere."
The researchers studied the Borgarhraun eruption of the Theistareykir volcano in northern Iceland, which occurred
roughly 10,000 years ago, and was fed directly from the Moho. This boundary area plays an important role in the processing of melts as they travel from their source regions in the mantle towards the Earth's surface. To calculate how
long the magma was stored at this boundary area, the researchers used a volcanic mineral known as spinel like a tiny
stopwatch or crystal clock.
Using the crystal clock method, the researchers were able to model how the composition of the spinel crystals changed
over time while the magma was being stored. Specifically, they looked at the rates of diffusion of aluminium and chromium within the crystals and how these elements are 'zoned'. "Diffusion of elements works to get the crystal into
chemical equilibrium with its surroundings," said Maclennan. "If we know how fast they diffuse we can figure out how
long the minerals were stored in the magma."
The researchers looked at how aluminium and chromium were zoned in the crystals, and realised that this pattern was
telling them something exciting and new about magma storage time. The diffusion rates were estimated using the results of previous lab experiments. The researchers then used a new method, combining finite element modelling and
Bayesian nested sampling to estimate the storage timescales. "We now have really good estimates in terms of where
the magma comes from in terms of depth," said Mutch. "No one's ever gotten this kind of timescale information from
the deeper crust."
Calculating the magma storage time also helped the researchers determine how magma can be transferred to the surface. Instead of the classical model of a volcano with a large magma chamber beneath, the researchers say that instead, it's more like a volcanic 'plumbing system' extending through the crust with lots of small 'spouts' where magma
can be quickly transferred to the surface.
A second paper by the same team, recently published in Nature Geoscience, found that that there is a link between the
rate of ascent of the magma and the release of CO2, which has implications for volcano monitoring.
The researchers observed that enough CO2 was transferred from the magma into gas over the days before eruption to
indicate that CO2 monitoring could be a useful way of spotting the precursors to eruptions in Iceland. Based on the
same set of crystals from Borgarhraun, the researchers found that magma can rise from a chamber 20 kilometres deep
to the surface in as little as four days.
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Oil rigs could pump CO2 emissions into rocks beneath North Sea
Date: August 8, 2019
Source: University of Edinburgh (https://www.sciencedaily.com/releases/2019/08/190808100348.htm)
North Sea oil and gas rigs could be modified to pump vast quantities of carbon dioxide emissions into rocks below the
seabed, research shows.
Refitting old platforms to act as pumping stations for self-contained CO2 storage sites would be 10 times cheaper than
decommissioning the structures, researchers say. The sites would store emissions generated by natural gas production,
and could also be used to lock away CO2 produced by other sources -- such as power stations -- helping to combat climate change.
Scientists from the University of Edinburgh analysed data from the Beatrice oilfield -- 15 miles off the north east coast
of Scotland. They found that existing platforms could be re-used as storage sites by making minor modifications. Using
a computer model, they worked out that, over a 30-year period, the scheme would be around 10 times cheaper than decommissioning the Beatrice oilfield, which is likely to cost more than £260 million.
Large amounts of natural gas and heat energy can still be extracted from saltwater in exhausted oil and gas fields, the
team found. The gas can be used as a fuel or burnt on platforms to generate electricity. Mixing the saltwater from the
oil field with CO2 produced by burning the gas enables it to be injected deep underground for permanent safe storage,
researchers say.
The scheme would bring down the costs of storing carbon emissions and postpone expensive decommissioning of North
Sea oil and gas infrastructure, the team says. The study, published in International Journal of Greenhouse Gas Control, was completed as part of the University of Edinburgh's GeoEnergy MSc program.
Lead author Jonathan Scafidi, of the University of Edinburgh's School of GeoSciences, said: "Removing platforms at
large expense is short-sighted. Re-using them to dispose of CO2 in rocks several kilometres beneath the seabed will not
only be cheaper, but provides a cost-effective means of cutting the UK's CO2 emissions to meet the 2050 net-zero target."
Dr Stuart Gilfillan, also of the School of GeoSciences, who co-ordinated the study, said: "Our study shows, for the first
time, that natural gas production from saltwater can be combined with CO2 storage in the North Sea. The potential
revenue provided by extending natural gas production in the North Sea could help kick-start a world-leading carbon
capture and storage industry in the UK."
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HEALTH & SAFETY NEWS
‘Take 3 in 30’: Safe + Sound campaign challenge targets management
May 22, 2019
Safety & Health Magazine: https://www.safetyandhealthmagazine.com/articles/18503-take-3-in-30-safe-soundcampaign-challenge-targets-management

Washington, D.C. — A new 30-day challenge is aimed at helping employers bolster safety leadership.
Part of the annual Safe + Sound campaign promoted by OSHA, NIOSH and numerous safety organizations, the
Take 3 in 30 challenge calls on managers to complete three actions in 30 days to advance workplace safety and
health culture. Recommended actions include, but aren’t limited to:










Make safety part of daily conversations with workers.
Walk the jobsite to identify hazards.
Conduct a short safety meeting.
Request a no-cost, confidential OSHA consultation.
Create a safety video.
Establish goals and objectives for a safety and health program.
Recognize workers who meet or exceed safety and health goals.
Find or become a safety mentor.
Display a flyer or poster about workplace safety.

Participants are encouraged to list and share their actions on social media using the hashtags #Take3in30 and
#SafeAndSoundAtWork. A virtual challenge coin is available online for managers who complete the challenge.
“Take 3 in 30” is among the quarterly events associated with the Safe + Sound campaign, which includes the
third annual Safe + Sound Week, set for Aug. 12-18.

How to Avoid Heat-related Illnesses and Death
June 5, 2019
National Safety Council (https://www.nsc.org/home-safety/tools-resources/seasonal-safety/summer/heat)
The human body is normally able to regulate its temperature through sweating, until it is exposed to more heat than
it can handle. Heat exhaustion and heat stroke can escalate rapidly, leading to delirium, organ damage and even
death. In 2017, 87 people died in the U.S. from exposure to excessive heat, according to Injury Facts.
People most at risk include:
 Infants and young children, especially if left in hot cars
 People 65 and older
 People who are ill, have chronic health conditions or are on certain medications
 People who are overweight
Heat Exhaustion
When the body loses excessive water and salt, usually due to sweating, heat exhaustion can occur. According to the
free NSC First Aid Quick Reference app, signs and symptoms include:
 Sweating
 Pale, ashen or moist skin
 Muscle cramps (especially for those working or exercising outdoors in high temperatures)
 Fatigue, weakness or exhaustion
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How to Avoid Heat-related Illnesses and Death (Cont.)




Headache, dizziness or fainting
Nausea or vomiting
Rapid heart rate

Uncontrolled heat exhaustion can evolve into heat stroke, so make sure to treat victims quickly:
 Move victims to a shaded or air-conditioned area
 Give water or other cool, nonalcoholic beverages
 Apply wet towels, or have victims take a cool shower
Heat Stroke
Seek medical help immediately if someone is suffering from heat stroke. Signs include:
 Body temperature above 103 degrees
 Skin that is flushed, dry and hot to the touch; sweating has usually stopped
 Rapid breathing
 Headache, dizziness, confusion or other signs of altered mental status
 Irrational or belligerent behavior
 Convulsions or unresponsiveness
If Heat Stroke is observed, immediately take action:
 Call 911
 Move the victim to a cool place
 Remove unnecessary clothing
 Immediately cool the victim, preferably by immersing up to the neck in cold water (with the help of a second
rescuer)
 If immersion in cold water is not possible, place the victim in a cold shower or move to a cool area and cover as
much of the body as possible with cold, wet towels
 Keep cooling until body temperature drops to 101 degrees
 Monitor the victim's breathing and be ready to give CPR if needed
DO NOT:
 Force the victim to drink liquids
 Apply rubbing alcohol to the skin
 Allow victims to take pain relievers or salt tablets
The best way to avoid a heat-related illness is to limit exposure outdoors during hot days. According to the Centers for
Disease Control and Prevention:
 Air conditioning is the best way to cool off
 Drink fluids, even if you don’t feel thirsty, and avoid alcohol
 Wear loose, lightweight clothing and a hat
 Replace salt lost from sweating by drinking fruit juice or sports drinks
 Avoid spending time outdoors during the hottest part of the day, from 11 a.m. to 3 p.m.
 Wear sunscreen; sunburn affects the body's ability to cool itself
 Pace yourself when you run or otherwise exert your body
Keep Each Other Safe
If your job requires you to work outside in hot weather, you and your supervisors can take precautions to minimize the
risk of heat-related illnesses. The National Institute for Occupational Safety and Health recommends:
 Working shorter shifts until workers have adjusted to the heat
 Staying hydrated and drinking before you get thirsty
 Watch out for co-workers exhibiting signs of heat exhaustion or heat stroke
 Take time to rest and cool down
In your community, please check in on neighbors who are elderly, house-bound or otherwise may be reluctant to ask
for help. You can offer to host them in the air-conditioned comfort of your living room on hot days, drive them to a local
cooling center, or call relatives or city services to arrange for them to stay cool.
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Did You Know?
Fair Food: The Science of Deep-Frying
If you spent a single day at the county fair this summer, you’ll agree that the ferris wheels, petting zoos, and live music
were all worth the visit. But the most exciting attraction? Fair food!!
There are the classics – corn dogs, ice cream, funnel cake – but each year brings new,
wacky, unbelievable, and outrageous food creations that only seem justified to consume
on a hot carefree summer day at the fair. Many of this year’s jaw-dropping creations were
made with the ever so popular method of deep-fat frying.
Why do deep-fried foods taste so good?
Various chemical and physical changes occur in deep-frying, including the Maillard reaction, which causes the aromatic browning to occur on the crunchy crust of a deep-fried
treat. But first, a series of complex processes involving heat and mass transfer must occur between the food and the frying oil.
The process of deep-frying can be divided into four stages: (1) initial heating, (2) surface boiling, (3) decreasing heat
transfer rate, and (4) bubble end point. I will henceforth refer to the item being fried as “the food”, whether it’s a
Twinkie, or Potato Chips, or Onion Rings, or Bacon-Wrapped Something On-a-Stick.
1)

Initial heating. In the first stage, the food is completely submerged into the hot oil, until the surface of the food
reaches the boiling point of water. This stage lasts for about 10 seconds. At this point, the heat from the oil is
transferred to the food’s surface by diffusion and also by convection – a process which moves heat due to the bulk
circulation of the oil’s currents from a warmer region to the cooler region surrounding the food. While convection
uniformly heats the food’s surface, it doesn’t cook the center of the food. Rather, the food’s center is heated through
conduction, the process by which heat diffuses from the food’s hot surface into its core through the physical contact
of molecules and transfer of their thermal energy. Therefore, convection efficiently heats the food’s surface to facilitate the conduction that actually cooks the inside of the food.

2)

Surface boiling. In this stage, we see tiny exploding bubbles sizzling at the surface of the food. Contrary to popular
belief, this doesn’t mean that the oil is boiling. Instead, the hot oil surrounding the food causes water inside the
food to evaporate, so the little bubbles surface as bursts of steam escaping to the food’s exterior (think jacuzzi
steam jets). The movement caused by the bubbling circulates the currents of the frying oil, which increases the
rate of heat transfer by “forced convection” and cooks the food faster. These steam bubbles are important because
they form a “steam barrier” around the food that repels the oil at the surface and prevents the oil from diffusing
into the food, which would otherwise turn your crunchy fried treats into a soggy, greasy mess. As the moisture
leaves the food, the deep-fried crust we know and love begins to form!

3)

Decreasing heat transfer rate. As the crust continues to dehydrate, it conducts less heat to the rest of the food, so
the rate of heat transfer through escaping steam to decreases (reduced bubbling). The remaining moisture inside of
the food is slowly heated to the boiling point of water, which cooks the food inside as if it were boiled, gelatinizing
the starch and denaturing the proteins in the food. Now, most of the moisture from the food is lost.

4)

Bubble end point. This is the last stage of deep-frying, in which very few bubbles appear on the surface of the fried
food. At this stage, water from inside the food is no longer evaporating, either because all the water from inside the
food is gone, or heat transfer from the crust to the core has reduced to the point where it becomes improbable that
the water will evaporate. At this point, the fried product should to be
removed from the oil, or else the oil will begin to seep into the fried
product and make it soggy, since there are no more water vapor bubbles to counteract the diffusion of oil inwards.

Fried ice cream? Fried pizza? Fried Nutella? Armed with the science of
deep-frying, the real question is, what can’t you fry?
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ADVERTISE in “Enviro-News”
SDAEP publishes this electronic newsletter quarterly. Advertising is available.
The newsletter is posted to our website, so the advertising contact is unlimited!
Proceeds from advertisements will go towards SCHOLARSHIP AWARDS!
If you are interested in advertising and supporting the scholarship program, please
email your editable electronic copy of your ad to sdaep@yahoo.com, then submit
your business card and payment to:
SDAEP, Attn: Newsletter, PO Box 88854, Sioux Falls, SD, 57109
If you know of others who maybe interested in advertising, you are encouraged to
copy and distribute this solicitation.
Advertising rates:
Full Page

$440/year

Half Page

$280/year

Business Card

$88/year

If an electronic copy of your ad is not available, send a hardcopy with your payment
and we will convert it.
Thank you for supporting SDAEP. If you have any questions please call Melissa at
605-216-3256.

SDAEP will consider all submittals for publishing in Enviro-News a vehicle to expand the collective knowledge of South Dakota’s environmental professionals.
Submittal deadlines are:
January 15, April 15, July 15 and October 15
Please email your newsletter contributions to:
sdaep@yahoo.com
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2019-2020 SDAEP OFFICERS
President

Gary Haag, South Zone Geologist, Black Hills National Forest
Telephone: (605) 673-9314 Email: ghaag@fs.fed.us

Secretary

Colin Chatterton, City of Sioux Falls Environmental Division
Telephone: (605) 367-8282 Email: CChatterton@siouxfalls.org

Treasurer

Linda Watts, GeoTek Engineering & Testing Services, Inc.
Telephone: (605) 335-5512 Email: lwatts@geotekeng.com

Director

Bob Miller, Midcontinent Testing Laboratories
Telephone: (605) 348-0111 Email: bob@thechemistrylab.com

Director

Brett Schutte, SD DENR Petroleum Release Compensation Fund
Telephone: (605) 995-8162 Email: brett.schutte@state.sd.us

Director

Robert Prann, American Engineering & Testing, Inc.
Telephone: (605) 388-0029 Email: rprann@amengtest.com

Director

Nick Lamkey, South Dakota Geological Survey
Telephone: (605) 677-3923 Email: nick.lamkey@usd.edu

