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Visit BSE Specialists 
in Seitz Hall 

Engineering Update  
Biological Systems Engineering 
June 2012 
 
To: Extension Unit Directors, Extension District Directors, Ex-
tension Program Leaders, and ANR Agents 
 
Dear Co-Workers: Engineering Update is a joint effort of Biological 
Systems Engineering and other cooperators at Virginia Tech. Sub-
ject areas covered in these newsletters include water quality, natu-
ral resource management, 
TMDL, air quality, animal 
waste management, ma-
chinery management, pre-
cision farming, agrochemi-
cal application technology, 
farm safety, energy, engi-
neering education, and 
technology.  Please use 
the information in news-
letter to support your on-
going extension programs. 
You may circulate this to 
other extension staff and 
others who are interest-
ed.   Electronic version of 
Engineering Update is 
available at: 
http://intra.ext.vt.edu/
anr/bse/index.html 

Engineering Update: ASABE Blue Ribbon Winner! 

Virginia Cooperative Extension programs and employment are open to all, regardless of race, color, national origin, sex, religion, age, disability, political beliefs, sexual orientation, or marital or family status. An equal opportunity/
affirmative action employer. Issued in furtherance of Cooperative Extension work, Virginia Polytechnic Institute and State University, Virginia State University, and the U.S. Department of Agriculture cooperating. Edwin J. 

Jones, Director, Virginia Cooperative Extension, Virginia Tech, Blacksburg; Jewel E. Hairston, Administrator, 1890 Extension Program, Virginia State, Petersburg.  



 

2  

Sprayer Nozzle Guide  
Many pesticide labels now list 
recommended spray particle 
size (or droplet sizes) for ap-
plication. Following guidelines 
on the label may increase pes-
ticide efficacy and help mini-
mize spray drift. 
 
While it is not currently re-
quired, the expectation is that 
the EPA may soon be requiring 
the use of validated drift re-
duction technologies (DRT) to 
further reduce spray drift. 
This may involve selecting the 
appropriate nozzle, adjuvant 

for the intended application, 
taking into consideration the 
wind speed, application height, 
droplet size, and buffer zone. 
 
The following charts list  noz-
zle tips, pressure and speeds 
(lower speeds are pre-
ferred for application) 
recommended for various 
spray droplet sizes. To 
simplify the charts, only 
Spraying Systems noz-
zles are included. Most 
nozzle manufacturers will 
have nozzle tips similar 

to the ones listed.  
 
Always consult the direction on 
the pesticide label for applica-
tion recommendations. 
 
(adapted by B. Grisso from Bob Klein, 
UNL) 
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The Virginia Biomass Energy 
Educational Webinar was held 
on February 21, 2012.  This 
webinar highlighted examples 
of a wide range of biomass en-
ergy projects and introduced 
the participants to a variety 
of resources they can utilize.  
This webinar considered bio-
mass energy use and biomass 
boiler retrofits for facilities 
such as schools, industry, and 
hospitals. While biomass ener-
gy may not be a good fit for 
all applications, it may poten-
tially reduce annual energy 
costs in certain applications 
while increasing the demand 
for local renewable products.    
 
Ninety-two people registered 
for this event and they includ-
ed interested citizens, envi-
ronmentalists, state agencies, 
universities, businesses, pro-
ject developers, and many 
other sectors.  Approximately, 
70 percent of registered par-
ticipated in the live session 
and many more made use of 
the archived version that is 
available at Virginia Coopera-
tive Extension’s Agricultural 
Byproduct Utilization website 
(below).  One hundred percent 

of respondents indicated that 
they had learned more about 
biomass energy potential and 
related issues as a result of 
their participation in the 
webinar.  Participant feedback 
were very positive and they 
had the following comments: 
 

“Excellent, thank you!” 
“Very nicely done” 

“Excellent webinar” 
“Good job, good speakers” 

“Interesting” 
“An excellent overview of 

biomass” 
 
This webinar was made possi-
ble by the collaboration of the 
Virginia Department of Mines, 
Minerals and Energy 
(VADMME), Department of 
Biological Systems Engineering 
and the Department of  For-
est Resources & Environmen-
tal Conservation at Virginia 
Tech.  For additional infor-
mation on the webinars, you 
may contact John Ignosh. 
 
(by J. Ignosh—jignosh@vt.edu) 
 
 

http://ww2.bse.vt.edu/green/Web%20Meeting/022112/ 
Virginia%20Biomass%20Educational%20Webinar.htm 

With Presentations 
from: 
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NEW PROJECT: Farm Manure to Energy Initiative  
Giving farmers 
choices – choices 
for managing ex-
cess dairy and 
poultry manure, choices for re-
ducing energy costs, and choices 
for new revenue streams, all 
while lowering pollution to local 
waters and the Chesapeake Bay – 
is the goal of the Farm Manure 
to Energy Initiative.  
 
To achieve this goal, project 
partners will work to identify, 
demonstrate and evaluate innova-
tive technologies capable of con-
verting excess manure and poul-
try litter to energy, while provid-
ing alternatives to land applica-
tion and additional revenue 
streams for farms. Technologies 
are to be demonstrated on farms 
located in manure “hotspots” in 
the Chesapeake Bay region in-
cluding: the Delmarva Peninsula, 
the Shenandoah Valley (VA), the 
Western Potomac River (WVA), 
and Lancaster County (PA). Part-
ners will also work to increase 
technical assistance, information, 
and financing options available to 
farmers.  
 
Specific project objectives are 
to: 
 
 Demonstrate manure-to-

energy technologies on farms 
in nutrient hotspots in the 
watershed. Monitor projects 
to document technical, envi-
ronmental and economic per-
formance. 

 Create a network of manure 
to energy experts as well as a 
web-based clearinghouse of 
data and resources that can 
help farmers and technical 
service providers compare 
differing technologies. 

 Stimulate the development of 
markets for byproducts from 
energy production that gen-
erate additional revenue for 
farmers. 

 Improve access to both pub-
lic and private funding by de-
veloping state-specific fi-
nancing templates that iden-
tify existing funding options 
as well as innovative ap-
proaches for private financ-
ing. 

 
The overarching goals of the 
Farm Manure to Energy Initia-
tive are five-fold: 1) reduce the 
land application of manure in the 
Chesapeake Bay’s nutrient 
hotspots, 2) displace imported 

fertilizer prod-
ucts with prod-
ucts derived 
from locally pro-

duced manure, 3) reduce phos-
phorus and nitrogen runoff to 
the Chesapeake Bay and its trib-
utaries, 4) strengthen the viabil-
ity of animal agriculture in the 
region by supporting the develop-
ment of new revenue streams for 
excess manure and poultry litter, 
and 5) expand financing options 
for manure-to-energy technology 
deployment in the region.  
 
Anticipated outcomes include: an 
annual reduction of 3,280 tons of 
land-applied manure, an annual 
reduction of 100,800 pounds of 
phosphorus runoff, and an annual 
reduction of 200,000 pounds of 
nitrogen runoff.  The project is 
in the start-up phase. To start 
with, the partnership is focusing 
on identifying technologies that 
can convert poultry and other 
livestock manure to energy (and 
other valuable products), and re-
duce fertilizer loss to surface 
waters, that are suitable for 
demonstration on farms in the 
region.  
 
In addition, project partners are 
in the process of identifying ap-
propriate demonstration farm 
sites where these technologies 
may fit best. Two technologies 
have already been selected for 
demonstration on two poultry 
farms – one on the Eastern 

(Continued on page 5) 

Farm Manure to Energy Initiative 
Using Excess Manure to Generate Farm Income in the Chesapeake’s 

Phosphorus Hotspots 



 5 

 

Shore and the other in the Shen-
andoah Valley of Virginia (see 
figures below). We are currently 
in the process of finalizing plans 
for additional technology demon-
strations on three other host 
farms in the Chesapeake Bay re-
gion.  Manure to energy technolo-
gies that will be demonstrated 
by this project are ready for 
farm scale operation, but they 
need to be 
demonstrated 
on working 
farms in the 
Chesapeake 
Bay watershed 
before wide-
spread adop-
tion is likely to 
occur.  
 
Field days where farmers can 
see the technologies operational 
in familiar settings, as well as 
objective, third-party economic 
analysis, environmental monitor-
ing and performance evaluation.  
This information will provide 
farmers, conservation profes-
sionals, and funders necessary 
steps to identify technologies 
that are appropriate for wide-
spread deployment. In addition 
evaluation of new technology, the 
on-farm demonstration will gen-
erate new information that can 
be passed on to farmers by ex-
perts when they meet with them 
or through a web-based infor-

mation clearinghouse.  This ap-
proach  will enable farmers to 
quickly adopt and select appro-
priate technologies for their op-
erations. Efforts to identify and 
expand options for financing re-
sources will increase the likeli-
hood that farmers interested in 
adopting these technologies will 
have the financial resources nec-
essary to proceed with imple-
mentation. 

 

Virginia Project Locations 
LEFT: Davel Lovell farm in Melfa, 
VA. Eleven poultry houses pro-
ducing 1.8 million birds and 2,200 
tons of litter annually.  RIGHT: 
Oren Heatwole farm in Dayton, 
VA. Two broiler houses producing 
422,000 broilers and 814 tons of 
litter annually. 
 
Project Partners: National Fish 
and Wildlife Foundation, Chesa-
peake Bay Funders Network, 
Farm Pilot Project, Inc., Univer-
sity of Maryland, Center for En-
vironmental Science, University 
of Maryland Finance Center, Lan-
caster County Conservation Dis-

trict, Sustainable Chesapeake, 
Virginia Tech-Biological Systems 

Engineering & 
Virginia Coop-
erative Exten-
sion.  Funded 
Through:  
USDA Conser-
vation Innova-
tion Grant, Na-
tional Fish and 
Wildlife Foun-

dation, EPA, Chesapeake Bay 
Funders Network, participating 
farmers and vendors. 
 
For more information please con-
tact: John Ignosh, Agricultural 

Byproduct Utilization 
(Jignosh@vt.edu) or Kristen 

Hughes Evans, Sustainable Ches-
apeake  

Kristen@sustainablechesapeake.org  
or visit 

www.sustainablechesapeake.org 
 

(by  J. Ignosh) 
 
 

(Continued from page 4) 

www.sustainablechesapeake.org 

NEW PROJECT: Farm Manure to Energy Initiative  
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NEW: Transitioning Small Dairies to Phosphorus Balance  

The “Transitioning Small 
Dairies to Phosphorus Balance 
Project” proposes a compre-
hensive approach to imple-
menting phosphorus-based nu-
trient management plans on 
small dairy farms in priority 
high-phosphorus yielding wa-
tersheds in the Shenandoah 
Valley using a strategy that 
benefits individual farmers 
and the industry as a whole.  
 
One part of the part of the 
project will demonstrate and 
evaluate a mobile manure nu-
trient removal system 
(pictured below). The system 
will be deployed as a mobile 
unit to be moved from farm to 
farm to recover nutrients 
from stored dairy manure just 
before land application. The 
system can remove up to 95 

percent of the phosphorus, 
and 50 percent of the nitro-
gen from manure. The tech-
nology targets small dairy 
farms that typically may not 
be able to afford to install on
-farm manure treatment 
technologies. Technical and 
economic feasibility of using 
the technology as a shared 
resource and producer inter-
est in utilizing the technology 
in the long term will be evalu-
ated. If the demonstration is 
successful and dairy farmers 
are interested in adopting the 
technology, project partners 
will work with dairymen to fa-
cilitate implementation.  Pro-
ject partners will also host 
educational seminars to iden-
tify strategies for transition-
ing dairies towards on-farm 
phosphorus balance for dairy 

farmers, certified nutrient 
management planners, local 
and state government staff 
and industry stakeholders. 
 
The project team includes 
Virginia Tech’s Departments 
of  BSE,  Crop & Soil Environ-
mental Sciences, Dairy Sci-
ence, Virginia Cooperative Ex-
tension, Virginia Waste Solu-
tions Forum, Virginia State 
Dairymen’s Association, Farm 
Pilot Project Coordination, Inc 
and Water Stewardship Inc. 
The project is sponsored by a 
Chesapeake Bay Stewardship 
Fund’s Innovative Nutrient 
and Sediment Reduction 
Grant.  
 
(Project summary adapted by 
Arogo, Welsh and Ignosh) 
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Developed by CanmetENERGY the RETScreen 
Clean Energy Project Analysis Software is the 
world’s leading clean energy decision-making 
software. It is provided completely free-of-
charge by the Government of Canada.  RET-
Screen significantly reduces the costs (both 
financial and time) associated with identifying 
and assessing potential energy projects. The-
se costs, which arise at the pre-feasibility, 
feasibility, development, and engineering stag-
es, can be substantial barriers to the deploy-
ment of Renewable-energy and Energy-
efficient Technologies (RETs). By helping to 
break down these barriers, RETScreen reduc-
es the cost of getting projects on the ground 
and doing business in clean energy.  RET-
Screen allows decision-makers and profession-
als to determine whether or not a proposed 
renewable energy, energy efficiency, or co-
generation project makes financial sense. If a 
project is viable—or if it is not—RETScreen 
will help the decision-maker understand this: 
quickly, unequivocally, in a user-friendly for-
mat, and at relatively minimal cost.” (Full Ex-

cerpt and More Details Available at: http://
www.retscreen.net/ang/
what_is_retscreen.php    
 
An educational webinar titled Introduction to 
the RETScreen® Clean Energy Project 
Analysis Software was held on March 7, 
2012.  This webinar served as an overview of 
the RETScreen project screening tool while 
introducing participants to the many features 
of RETScreen 4 and RETScreen PLUS  soft-
ware.   
 
Twenty-one people registered for this event 
with participation from interested citizens, 
environmental groups, state agencies, universi-
ties, businesses, project developers, and many 
other sectors.  Approximately, 67 percent of 
registered participants participated in the live 
session and we anticipate many more accessing 

the archived version (posted as a  
video) available at Virginia Cooperative Exten-

(Continued on page 8) 

RETScreen Clean Energy Project Analysis Software  
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RETScreen Clean Energy Project Analysis Software  

sion’s Agricultural Byproduct Utilization web-
site: http://ww2.bse.vt.edu/green/Web%
20Meeting/Recent%20Web%20Meeting%
20Information.htm 
 
One hundred percent of respondents indicat-
ed that they had learned more about RET-
Screen and Econoler Training programs as a 
direct result of their participation in this 
webinar session.  Participant feedback has 
been very positive with attendees comment-
ing:  

“Great webinar!” 

“Looks useful in evaluating biomass 
projects for clients” 

“It has been a few years since I 
used RETScreen. I can't wait to 

use it again!” 
 
This webinar was made possible by the collab-
oration of Econoler and the Virginia Depart-
ment of Mines, Minerals and Energy 
(VADMME).  Additional in person training ses-
sions are being planned for various locations in 
Virginia later 2012. Please contact John Ig-
nosh (jignosh@vt.edu) for more information. 

(Continued from page 7) 

Keep Safety in Mind during Summer Field Work 
Farmers are off to an early start 
this year. Summer is generally the 
busy period of the year for most 
farmers. While rushing to take full 
advantage of ideal conditions availa-
ble, one may neglect simple steps for 
staying healthy and for keeping the 
work place safe. According to the 
U.S. Bureau of Labor Statistics, on 
an average, approximately 700 
deaths occur each year due to inju-
ries sustained from farm work. The 
same statistics also show that an 
additional 120,000 agricultural work-
ers with disabling injuries from work
-related accidents.  
 
Mechanical, chemical and environ-
mental hazards pose risks to farm-
ers on a daily basis. While most farm 
workers are extremely cautious 
while attending to their responsibili-
ties, some accidents are unavoidable. 
However, safety steps taken may 
reduce the number of deaths and 
accidents. 
 

Safety education is vital for reduc-
ing the number of fatalities and in-
juries on the farm. Such programs 
may provide some safety tips the 
farmers can adopt to avoid serious 
accidents and associated injuries. 
Two specific examples of such tips 
are: (1.) To reduce the risk of traf-
fic accidents, keep the headlights 
and taillights on farm machinery 
clean when they are brought to high-
ways for transportation, and (2) 
Take the extra time needed to 
properly secure the cargo to avoid 
accidents on highways during trans-
portation. 
 
Most farmers put in long 
hours on a daily basis for 
several weeks during the 
season because they de-
pend heavily on unpre-
dictable weather. These 
long work days may result 
in exhaustion and fatigue 
that can adversely affect 
their decision making 

ability while operating equipment or 
handling livestock. 
 
Farmers should take scheduled peri-
odic breaks during the day to rest 
and to take their minds off the op-
eration of complex machinery. Also, 
they should seek help when fatigued, 
It is better to be safe than experi-
encing an accident. 
 
It may be tempting to rush and fin-
ish the work faster, but a few extra 
minutes might be all it takes to pre-
vent dangerous accidents and ensure 
the safety of yourself and others. 
(adapted by B. Grisso and J. Perumpral) 
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Q/A for Employing Youth Workers 

Q/A for Employing Youth 
Workers: What about 
meal and rest breaks? 

Workers are entitled to a meal 
break of at least 30 minutes if 
they work more than 5 hours in a 
day. They also are entitled to at 

least a 10-minute paid rest break 
for each 4 hours of work.  
(adapted by B. Grisso & J. Perum-
pral) 
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“SPOT Skin Cancer”  
A little detective work can go a 
long way in spotting or detecting 
the most common type of cancer. 
When detected early, this form 
of cancer is treatable. A new 
dermatology campaign called 
“SPOT Skin Cancer” focuses on 
the steps individuals can take to 
prevent skin cancer. 
 
Results of a recent survey by the 
American Academy of Dermatol-
ogy (AAD) found that most indi-
viduals are incapable of spotting 
skin cancer and they are also un-
aware of the consequences of 
skin cancer. In response to their 
survey, AAD hopes to increase 
the public’s understands of skin 
cancer and motivate them to 
change behaviors. The campaign’s 
tagline says it all: 
“Prevent, Detect, Live.” 
 
Unlike other types of can-
cer, skin cancer can be 
easily detected by simple 
examinations. The goal of 
“SPOT Skin Cancer” is to 
help save lives by increas-
ing the public’s awareness 
on how to protect them-
selves from the sun and 
how the skin can be examined for 
skin cancer. 
 
AAD Skin Cancer Survey Sta-
tistics 
The results of a nationwide sur-
vey conducted by AAD included 
the following:  

Nearly 75 percent that partici-
pated in the survey did not 
know that skin cancer is the 
most common form of cancer in 
the US.  

Only half (53 percent) in the 
same groupknew how to exam-
ine their skin for signs of skin 
cancer.  

Thirty percent of those sur-
veyed were either unsure or 
did not know that skin cancer 
can be easily treated when de-
tected early. 

 
These conclusions clearly demon-
strate the need for a compre-
hensive programs to improve the 
awareness among the general 
public about skin cancer and de-
tection examines. 

Dermatologists believe that the 
number of deaths related to skin 
cancer could be reduced if peo-
ple knew how to spot skin cancer 
and see a doctor if they see sus-
picious moles or marks. 
 

When it comes to skin cancer, 
the AAD survey demonstrate 
that knowledge is power. For ex-
ample, respondents familiar with 
skin examination were more than 
twice as likely to have shown sus-
picious moles or spots to a medi-
cal professional than those who 
were not familiar. Early detec-
tion may mean life and death dif-
ference. 
 
Skin Cancer Facts 
More than 3.5 million skin cancer 
cases affecting 2 million people 
are diagnosed annually. Current 
estimates shown that one in five 
Americans will be diagnosed with 
skin cancer in their lifetime. The 
5-year survival rate for people 
with melanoma (the deadliest 

form of skin cancer) 
is 98 percent, if it 
is detected and 
treated before 
spreading to the 
lymph nodes. 
 
The “SPOT Skin 
Cancer” Web site 
describes the pro-
cedure for perform-
ing a skin self-
examination and for 

tracking changes in your skin. 
The site provides opportunity for 
skin cancer patients to share 
their experiences with others.  
 
(adapted by B. Grisso and J. Perumpral) 

See: http://www.aad.org/spot-skin-cancer/ 
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The Heat Is On: Protecting Workers from Heat Stress 
Keep your workers cool, healthy and 
productive even in the hottest work 
environment. Heat does not affect 
everyone equally – not all workers 
share the same level of susceptibil-
ity to heat stress. Workers who are 
overweight, over 65, on medication 
or of poor health may face a higher 
risk of heat exhaustion or heat 
stroke. Employers must make their 
workers aware of the steps they can 
take to avoid heat stress. 
 
Most often we relate heat stress 
and heat exhaustion to workers in 
the construction industry. However, 
it is not uncommon that workers in 
variety of other industries also ex-
perience the same. For example, a 
worker working in a warehouse that 
has no air-conditioning or a police 
officer directing traffic on a hot 
day are equally susceptible to heat 
stress, particularly when it is not 
his/ her regular job. Heavy uniforms 
or PPEs worn by workers may also 
cause human body to overheat. 
 
The presence of sweat always 
does not rule out the occurrence 
of heat stroke. When workers ex-
perience heat stroke, they generally 
stop sweating. This may not neces-
sarily be true in all cases. Often, 
when workers are so used to doing 
certain types of work, they experi-
ence heat stroke due to exhaustion. 
In such situation, the body will con-
tinue to sweat even when the indi-
vidual is experiencing heat stroke. 
 
Taking periodic breaks from work 
and cooling down in an air- condi-
tioned room may be helpful in pre-
venting heat exhaustion and heat 

stroke. Among 
some employers 
there is a feeling 
that cooling down 
in an air-
conditioned during 
breaks may affect 
the performance 
of workers ad-
versely. This is not true and it is 
only a myth. It is perfectly fine for 
a worker working in the hot sun to 
take periodic breaks and cool down 
in an air-conditioned room. 
 
Heat waves are a threat even for 
acclimatized workers – All workers 
are at risk of experiencing heat 
stress when exposed to heat waves. 
Anytime when a heat wave is antici-
pated, workers should take precau-
tionary measures to protect them-
selves. 
 
The type of drinks consumed by 
workers play an important role in 
the heat-stress they experience. 
While coffee consumption was not 
traditionally recommended while 
working in hot son, recent studies 
suggest moderate amounts of cof-
fee consumption is acceptable. Ide-
ally it is best to avoid coffee or tea 
while working in hot sun. Consump-
tion of any kind of hot foods has the 
potential to increase the body tem-
perature. The best drink is water 
and employers should provide ade-
quate supply of cold water to drink 
when the workers go out in the heat. 
Unfortunately, in this day and age, 
many depend on energy drinks even 
though they are not recommended.  
 
Take a pass on the salt tablets –

The current view is that the typical 
American diet contain adequate 
amount of salt and no supplement is 
needed. . Those who are on a special 
non-salt diet may require supple-
ments to maintain proper electrolyte 
balance. Frequent lunch and snacks 
breaks throughout the day will also 
be helpful for the maintenance of 
electrolyte balance. 
 
Heat stress is not the only safety 
concern – When working in the heat, 
workers have other safety issues to 
deal with in addition to heat stress. 
For example, if the worker develops 
sweaty palms while working in the 
hot sun, it can create problems dur-
ing hauling of equipment or swinging 
tools. Hot equipment may also cause 
burns if the workers are not pro-
tected. Dizziness while working in 
hot sun may cause falls and injuries 
from falls. Slippery surfaces from 
sweat and impaired vision due to 
fogged up safety glasses are other 
safety issues the workers have to 
deal with when work in the heat.  
 
When working in the heat, workers 
should always be able to contact 
their safety officers or their super-
visors easily. If someone in the team 
is experiencing heat exhaustion, he/
she should stop working and supervi-
sors should be notified. If the 
symptoms continue, and if the indi-

(Continued on page 12) http://www.cdc.gov/niosh/docs/2011-174/  
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The Heat Is On: Protecting Workers from Heat Stress 

vidual is not recovering, he/she 
should receive medical attention im-
mediately.  

Heat Stress 101 
Heat stroke, the most critical form 
of heat stress, can be fatal. Symp-
toms may include confusion, sei-
zures, loss of consciousness and ei-
ther hot/dry skin or profuse sweat-
ing. If a worker is experiencing heat 
stroke, 9-1-1 must be contacted im-
mediately. While waiting for assis-
tance, the victim should be moved to 
a cooler location and his/her body 
should be sponged with water or ice 
to bring the body temperature down. 
Someone should stay with the indi-
vidual until medical assistance ar-
rives. 
 
Heat exhaustion may also have seri-

ous consequences. Symptoms include 
headaches, dizziness, nausea, thirst, 
heavy sweating, weakness and ele-
vated body temperature. Get the 
worker medical treatment as soon as 
possible. Have the worker drink cold 
water, and let the person cool down 
with cold compresses to the head, 
neck and face. 
 
Heat cramps and heat rash are oth-
er common heat related illnesses. 
Workers experiencing heat cramps 
should take a break and have cold 
water and/or snacks. Avoid salt tab-
lets and obtain medical assistance if 
cramps persist after one hour. If a 
worker develops heat rash (small 
red blisters or pimples), he/ she 
should keep the area cool 
and dry and avoid using 
ointments or creams. 
 
To protect workers from 
heat stress, employers 
should:  
 
 Allow workers to accli-

mate gradually by assign-
ing fewer hours in the 
hot sun.  

 When workers go out, 
make sure that they have 
plenty of cold water to 
drink. Encourage workers 
to drink water before 
and during their shifts to 
stay hydrated (but not 
to exceed 12 quarts in a 
24-hour period).  

 Provide areas the work-
ers can use to cool down 
during breaks.  

 Keep a close watch on 
weather (heat) condi-
tions and manage the 
work load taking into 
consideration the weath-

er conditions, particularly when a 
heat wave is anticipated.  

 Schedule heavy work for either 
earlier in the morning or later in 
the afternoon instead of midday.  

 Give workers more frequent 
breaks and/or assign additional 
workers when they are working in 
the hot sun.  

 Encourage workers to have snack 
or meal breaks periodically to 
maintain proper electrolyte. bal-
ance  

 Train workers to recognize heat 
stress symptoms, and get medical 
assistance when needed.  

 
(adapted by B. Grisso & J. Perumpral) 
 

(Continued from page 11) 
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Operating powered lawn and yard-care equipment 

Employees should be at least 16 
years old to operate powered 
lawn mowers and other powered 
yard-care equipment, such as 
leaf-blowers and weed-whackers 
in non-agricultural setting.  
 
No employees under the age 18 
should operate commercial-grade 
powered equipment. These in-
clude powered lawn-care equip-
ment, such as trimmers with 
blades or shears; chainsaws; pow-
ered thatchers, aerators, roto-
tillers and chippers, and mowers 
pulled with a tractor. 
 
Operating power lawn mowers 
and other equipment can be haz-
ardous under certain conditions. 
In addition to the sharp blades 
that can cause serious injuries, 
loose rocks and sticks can be 
thrown by the equipment may 
cause eye and body injuries. 
 
Teen workers should be trained 
to operate powered lawn-care 
equipment safely. Always use 
caution while using power equip-
ment. 
 

Keep these safety practices in 
mind: 
 
Always use mowers and other pow-

er equipment with caution.  All 
safety guards should be in place 
and they never should be removed. 
If the equipment is damaged or 
malfunctioning in any way, do not 
operate it and report the problem 
to a supervisor. 

Give complete and undivided at-
tention to the job. No “horseplay". 

Keep the area of operation clear 
of all persons, particularly small 
children. Watch for rocks and oth-
er foreign objects in the path of 
the mower. 

Be sure you know how to stop the 
mower and motor at a moment’s 
notice. 

Never pull the mower toward you 
while using a power mower, if pos-
sible. 

Fill gasoline-powered mowers out-
doors. Avoid spilling gasoline and 
do not fill the tank while the en-
gine is hot or running or while you 
are smoking. If you spill gas while 
filling the mower let the fumes 
evaporate before starting the en-
gine or move the mower away from 
the fumes before starting it. 

Make sure the mower is out of 
gear before starting. Stand firmly 

with your feet away from the 
blade. Be sure the mower will not 
tip or roll during the starting op-
eration. Stay clear of the front of 
self-propelling mowers during and 
after starting. 

If it is a self-propelled mower, 
keep in step with the mower. Do 
not lag behind or let it pull you, as 
you will not be in full control of 
the mower. 

When operating over uneven ter-
rain and slopes, use extreme care 
and make sure you have a firm 
footing at all times. 

Don’t mow when barefoot or wear-
ing open-toed shoes or sandals. 
Provide protection by using boots, 
safety shoes or cleated rubber-
soled shoes with good traction. 

Use of safety glasses is recom-
mended when operating any of 
these machines. 

Lawn mowers and other lawn care 
equipment can be loud (> 90 dBA). 
Hearing protection is highly rec-
ommended when using any of these 
equipment. The length of time 
working with the equipment may 
need to be limited to prevent an 
exposure that requires hearing 
protection.  
 

(adapted by B. Grisso & J. Perumpral) 

New VCE Factsheet "How do Stream Buffers Reduce the Offsite Impact of 
Pollution”  by Dr. Zach Easton…  What Is a Buffer? Buffers take many forms, but one commonality 
among all buffers is that they are vegetated areas that lie between a pollution source area and a wa-
ter body and are intended to reduce storm water flow and prevent pollution (such as nutrients and 
sediments) from entering the water body. A buffer may be made up primarily of grasses and non-
woody plants (Vegetated Buffer), or include a combination of non-woody and woody plants (Riparian 
Buffer).  The plants in a buffer absorb nutrients, trap sediments, reduce erosion, and slow down water as it 
moves from the land to a water body. Buffers are a low-cost and sustainable, best management practice (BMP) 
and are considered to be one of the most reliable practices to remove many pollutants. They are designed to 
function similarly to natural near-stream areas, and should require minimal maintenance to function properly.  



 

14  

Employing Youth in Construction  
Get young workers started on their 
job right.  Do not assign them re-
sponsibilities that are prohibited by 
law. To protect them from accidents 
and injuries, do the following: 
 Provide training 
 Emphasize safety 
 Know their physical and decision 

making limits 
 
Youth workers under 18 can be an 
asset to your business because they 
are enthusiastic, hard working,  and 
eager to learn. However, like  all new 
and inexperienced workers, they 
increase the potential for accidents 
and injuries unless  they  receive  
proper safety training and supervi-
sion.  
 
Potential for a  young worker getting  
injured increases when: 
 they take on jobs without proper 

training,  
 they  lack appropriate supervision 
 they work with dangerous tools or 

equipment, and 
 they  engage in jobs that are pro-

hibited for youth workers. 
 
Work  in a construction site is  
hazardous.  Even though the con-
struction industry employs less 
than 3% of all young workers,  it 
accounts for  more than 20% of 
all occupational deaths in the US  
experienced by youth workers  in 
the 16-17 age bracket. 
 
State and federal child labor laws 
prohibit certain types of activities 
for youth workers. Listed  below is a 
partial list of such activities.  
 
Youth under 18 years of age are 
prohibited from: 
 
Driving a motor vehicle  

Operating power-driven woodwork-
ing machines (including drills and 
nail guns)* 

Operating forklifts, cranes, hoists 
or elevators 

Operating power-driven metal-
forming, punching, and shearing 
machines 

Operating power-driven circular 
saws, band saws, and guillotine 
shears* 

Working on wrecking, demolition, 
and shipbreaking operations 

Working on roofing operations* 
Working more than 10 feet above 

ground or floor level 
Working on excavation operations* 
Working where the use of a respi-

rator is required by the Respirato-
ry Protection Standards 

Working where the use of hearing 
protection is required by the 
Hearing Conservation Standards 

Working where  they can be ex-
posed  to hazardous chemicals. 

  
*Jobs allowed for training purposes only on an 
occasional basis, with close supervision. Must 
be enrolled in vocational-education program. 

 
 

 
Checklist for employers 
 
Some of the items in the following 
“do’s and don’ts” list are required by 
law and the others can be consid-
ered as  best practices for improv-

ing safety. 
 
Do’s 
Follow the state and federal laws 

strictly.  
Assign  young workers only the   

jobs  that  are authorized and pro-
vide them with adequate training. 

Make sure young workers get clear 
instructions for each and every  
Job assigned to them. 

  Enforce the rule that young work-
ers may engage in only tasks for 
which they are trained. 

Familiarize  the young workers 
with the federal and state  child 
labor laws. 
Provide young workers with 
proper personal protective equip-
ment (PPE), such as steel-toed 
shoes and hard hats. 
Provide adequate supervision: 
Correct mistakes. 
Stress safety to supervisors. 
Encourage supervisors to en-
force high safety standards and 

install safe work habits. 
 
DO NOT’s 
Do not hire someone younger than 

16 except for office or sales work. 
Do not assign the young workers 

tasks that require the use of pow-
er tools and operate heavy equip-

(Continued on page 15) 
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Employing Youth in Construction 

ment. 
Do not assign any work that re-

quires them to be more than 10 
feet above ground. 

Do not assign young workers any 

jobs if they are not trained 
properly. 

Do not assign young workers jobs 
that violate the laws. 

Do not assume that young workers 
understand what they have been 

told. 
Do not let young workers work 

alone. 
 

(adapted by B. Grisso & J. Perumpral) 

(Continued from page 14) 

Five workers under the age of 25 
were killed on the job in Washing-
ton State last year. One worker 
was only 18. Estimates also show 
that on an average approximately 
79 young workers (men and women) 
between 16 and 24 years are in-
jured on the job every day. 

With the summer job season fast 
approaching, young workers are 
urged to be mindful of the work-
place hazards.  

Injuries sustained as a young worker 
may have lasting effect and it could 
affect one rest of his/her life. 

Listen to those experienced from 
the Injured Young Workers Speak-
ers Program. http://
www.lni.wa.gov/WorkplaceRights/
TeenWorkers/SpeakersProgram/
default.asp  

Young workers tend to experience 
injuries at work at a higher rate 
than adults. This may be due to lack 
of experience and in some cases 
carelessness. Young worker starting 
on their first job this summer, may 
use are some of the following tips to 
avoid accidents and injuries: 

1. Always get proper training before you 
start on your assigned responsibility. 
Learn how to use the equipment 
properly and safely before operating 
them. 

2. Evaluate the job assigned to you. If 
you are not comfortable and confident 

you should contact your supervisor for 
another assignment.  

3. Look for any hazards that may be 
associated with the assigned work like 
slippery floors, hot grease, dangerous 
machinery or ladders. When hazards 
are identified, report them to the 
supervisor instead of attempting to 
fix them personally.  

4. Understand the state and federal 
child labor laws. They clearly identify 
the jobs the youth workers can and 
cannot engage in.  

5. When you experience an injury at 
work, be sure to report it to your su-
pervisor even if it is a small cut. This 
action will qualify you for workers’ 
compensation if the sustained injury 
results in more complications. 

Youth workers should also seek advice 
from more experienced senior employ-
ees within the organization in addition to 
getting proper training.  

All workers under 18 are prohibited 
from doing the following work in agri-
cultural jobs 

Handling, mixing, loading or applying 
dangerous pesticides. 

Transporting, transferring or applying 
anhydrous ammonia. 

Harvesting crops before the pre-
harvest interval expires or within 14 
days of applying chemicals, if no pre-
harvest interval exists. (The pre-
harvest interval is the amount of time 
that must pass between applying the 
last pesticide and harvesting the 
crop.) 

Work involving slaughtering and meat 
processing. 

Operating power saws, power-driven 
woodworking and metal-forming ma-
chines, and punching or shearing ma-
chines. 

Handling or using blasting agents, such 
as dynamite or blasting caps. 

Work involving wrecking, roofing, dem-
olition and excavation. 

 

Additional restrictions for 14 and 
15-year-old minors working in ag-
ricultural jobs 
Operating a tractor of over 20 PTO 

horsepower, or connecting or discon-
necting implements from such a trac-
tor. 

Driving a bus, truck or automobile that 
carries passengers. 

Working from a ladder or scaffold at 
a height over 20 feet. 

Working in a farmyard, pen or stall 
occupied by a bull, boar or stud horse 
maintained for breeding purposes. 

Working inside a fruit or grain storage 
designed to retain an oxygen-deficient 
or toxic atmosphere, or working in a 
manure pit. 

Operating or helping to operate ma-
chines such as corn pickers, hay balers 
and mowers and grain combines. 

Performing manufacturing, meatpack-
ing or food-processing work. 

Working in transportation, warehouse 
and storage or construction. 

Working in or around engine or boiler 
rooms. 

 

(adapted by B. Grisso & J. Perumpral) 

Five tips for young workers with summer jobs 
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2011-2012 BSE Comprehensive Design Projects  
Twenty-eight BSE seniors completed 
the requirements of the BSE Com-
prehensive Design Projects course 
sequence in May. Of these, 20 stu-
dents will graduate in May and two 
more next December. This year’s 9 
design projects had a distinct envi-
ronmental focus. Two dealt with 
biogas production from waster wa-
ters, two dealt with stormwater 
management, two dealt with waste 
water treatment, two were interna-
tional projects, and the three re-
maining projects dealt with food 
engineering, forest road decommis-
sioning, or shoreline erosion con-
trol. Projects were somewhat dif-
ferent this year in that almost eve-
ry project was mentored by a prac-
ticing engineer in addition to a fac-
ulty advisor. Each project is briefly 
described below.   

Design of an Appropriate Technolo-
gy Peanut Processing Facility for 
Kampala, Uganda: Students leading 
this project included Ally Gay, Kel-
sey Langelotti, and Kelly Morgan. 
The goal of this project was to de-
sign an appropriate technology pea-
nut processing and nutritional cookie 
processing and packaging facility to 
produce high energy protein supple-
ments in the form of cookies for 
malnourished children and others in 
Uganda. The students traveled to 
Uganda in February and met with 

their local professional mentors and 
client. This project was advised by 
Kumar Mallikarjunan and the profes-
sional mentors were Drs. Manjeet 
Chinnan, Archileo Kaaya and Dorothy 
Nakimbugwe. The client was Wom-
en’s Cooperative, Kampala, Uganda. 

Dominican Republic Community 
Wastewater Treatment System. 
Student on this project included 
Jamey Smith, Christina Duell, and 
Dana Gardner. The goal of this pro-
ject was to design a pilot appropri-
ate technology wastewater treat-
ment system for a barrio of 50 fam-
ilies in the town of Verón, Dominican 
Republic. The final design included a 
septic tank for primary treatment 
and a submerged flow wetland for 
secondary treatment prior to 
groundwater discharge. The stu-
dents traveled to the Dominican Re-
public to visit the proposed site and 
meet their client and cooperators. 
Engineers without Borders and the 

Peace Corps will be involved in imple-
menting the project during the sum-
mer of 2012. A $10,000 grant has 
been received for construction. The 
faculty advisors were BSE profes-
sors Leigh Anne Krometis and Zach-
ary Easton and the professional 
mentor was Kevin Tweedy, P.E., Sen-
ior Water Resources Engineer, Mi-
chael Baker Engineering, Inc.. Kevin 
is also a member of the BSE Adviso-
ry Board. Cooperators included Ben 
Hulefeld, Virginia Tech Caribbean 
Center Logistics Coordinator and 
Sabine Bergmann, Peace Corps Vol-
unteer, Verón, Dominican Republic 
and the clients were Jake Kheel, 
Corporate Environmental Director, 
GRUPO PUNTACANA and the com-
munity of Verón, Dominican Republic 

USDA Forest Road Decommissioning 
Project. Students leading this pro-
ject included Bryan Ringgold, Vivian 
Bui, and Jerry Sigado. Vivian was in 
study abroad in Brazil last fall and 
participated in the project during 
that period via the internet. This 
design project involved the develop-
ment of a decision support tool that 
could be used by US Forest Service 
personnel to facilitate and standard-
ize the decision process involved in 
design a forest road decommission-

(Continued on page 17) 

Figure 1. Peanut processing pilot plant in 
Kampala, Uganda. 

Figure 2. Dominican Republic design team 
members Dana Gardner, Christina Duell 
and Jamey Smith (left to right) sampling 
household wastewater in Dominican Re-
public. 

Figure 3. Jerry Sigado of forest roads 
team inspecting road and culvert. 
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ing plan. Currently, the decommis-
sioning process is based largely on 
individual professional judgment and 
experience. The students developed 
a series of Excel worksheets that 
guide the decision maker through 
the road assessment and road de-
commissioning design. The faculty 
advisor on the project was Conrad 
Heatwole, P.E., and the professional 
mentor was Angela Parrish, Project 
Engineer, USDA Forest Service. An-
gela is also a BSE Advisory Board 
member. The client was the US For-
est Service. 

Hanover County Yard Waste Com-
posting Facility. Rachael Johnson, 
Nathan Mau, and Katie Ridgeway 
were the student designers. Katie 
also participated in study abroad in 
Brazil last fall and worked with her 
team electronically. Originally this 
project focused on stormwater man-
agement but halfway through the 
year, the stormwater problem was 
solved and a new project goal of im-
proving the efficiency of the com-
posing process at the Hanover Coun-
ty Yard Waste Composting Facility 
was developed. The final design 
speeds up the composting process at 
the facility through the use of stat-
ic pile aeration and should produce 
higher quality compost, which can 
hopefully be sold at near double the 
current sales price according to 
their market analysis. The faculty 
advisors were David Sample, P.E. and 
Jactone Ogejo, P.E. and the profes-
sional mentors were Mike Flagg, Di-
rector of Public Works, Hanover 
County; Peter Moon, P.E., O2Com-
post. The client was the Hanover 
County Public Works Department.  

Stormwater, Erosion, and Sediment 

Control Plan for Virginia Tech Life 
Sciences District: this project was 
led by BSE seniors Clay Parrish, Da-
vid Greenspan, and James Wade. 
The goal of this project was twofold. 
The first goal involved the design of 
the erosion and sediment control 
plan for the construction of HABBI 
1, the new BSE and Food Science 
Research building, upon which con-
struction started in December. The 
second goal was to develop a long-
term stormwater management of the 
entire Life Science District develop-
ment, which will include 4 additional 
buildings. The designs included tra-
ditional E&S construction site BMPs 
as well as grass swale, bioretention 
areas, and a constructed wetland. 
The faculty advisor was Tess 
Thompson and the professional men-
tors were John Burke, P.E., Project 
Manager, Gay & Neel, Inc. and Chuck 
Dietz, P.E., Stormwater Compliance 
Specialist, Virginia Department of 
Conservation and Recreation. The 
client was Craig Moore, P.E. Civil En-
gineer, Manager, Site and Infra-
structure Development, Virginia 
Tech. 

Design of an Anaerobic Digester for 
Biogas Production from Brewery 
Waste: Students leading this pro-
ject included Nick Mangili, Ryan 
Fahs, and Michelle Colandro. The 
goal of this project was two-fold. 
The first goal was to design a biogas 
production facility for the client’s 
Fullsteam brewery in Durham, NC to 
recover biogas from their brewery 
waste and to determine if the biogas 
production facility would have a 5-
year payback. It high solids anaero-
bic digestor developed did not come 
close. The second goal was to deter-
mine how large a microbrewery 

needed to be in terms of barrels of 
beer produced per year in order for 
biogas production to be profitable (5
-year payback). The faculty advisors 
were Justin Barone, Jactone Arogo 
Ogejo, P.E., and Sean O’Keefe (Food 
Science and Technology) and the 
professional mentor was Eric Fitch, 
Purpose Energy, Inc., Boston. 

Biogas Production from a Municipal 
Wastewater Anaerobic Digester: 
This project was led by Adam Bar-
rett, Greg Nye, and David Zybak. 
The faculty advisor was Jactone 
Arogo Ogejo, P.E. The goal of this 
project was to design a transporta-
ble pilot-scale biogas production sys-
tem that could be taken to a 
wastewater treatment plant to 
demonstrate on-site the benefits of 
the use of the client’s proprietary 
microorganisms. The students de-
signed, constructed and tested a 
20L lab-scale batch model and then 
completed the design of a transport-
able 100L continuous flow production 
system. The professional mentor was 
Dr. Derrick Lewis, Novozymes Bio-
logicals, Salem, Virginia and the cli-
ent was Novozymes Biologicals. 

Novozymes Denitrification System 
for Wastewaters: Students leading 
this project included BSE seniors 
Andrea King, Kristin Marks, Mikala 
Michalski, and Mary Swim. The client 
was Novozymes Biologicals of Salem, 
Virginia. The goal of this project was 
to design a pilot-scale denitrification 
system that would utilize proprie-
tary Novozymes microorganisms to 
denitrify high nitrogen wastewaters. 
The pilot-scale system would be con-
structed and utilized by Novozymes 
to design a denitrification system at 
one of their facilities in China to 

2011-2012 BSE Comprehensive Design Projects  
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2011-12 Senior Capstone Design Teams  

reduce effluent nitrogen concentra-
tions from 2000 to 50 mg/L. The 
students designed and tested a lab-
scale fluidized bed reactor and a 
preliminary design for the pilot-
scale system was developed. The 
faculty advisor was Ryan Senger and 
the professional mentors were Dr. 
Pyong Shin, Senior Process Engineer 
and David McCutcheon, Novozymes 
Biologicals, Salem. 

Shoreline Erosion Management Plan 
for Festival Beach, Mathews, Virgin-

ia. Katie Driscoll, Liz Luby, and 
Shaun Richards were the seniors on 
this design project. Their profes-
sional mentor was Scott Hardaway 
of the Virginia Institute of Marine 
Sciences. The goal of this project 
was to design a cost-effective and 
esthetically pleasing shoreline pro-
tection system to protect public and 
private shoreline from excessive 
erosion of Festival Beach. The final 
design was developed using the Mep-
Bay model and required 200 addi-
tional feet of breakwater structure 
to protect the beach section from 

excessive erosion. The proposed 
breakwater additions are shown be-
low. The faculty advisors were Cully 
Hession, P.E. and Durelle Scott. The 
client was Matthews County & pri-
vate land owners. 
 

(Continued from page 17) 

Figure 4. Festival Beach breakwater im-
provements. 

2011 Awards for Excellence 
Southern Regional Extension 
Forestry 2011 Awards for Ex-
cellence - Silver Award for 
National/International Pro-
ject. “Wood Bioenergy Assess-
ments in Support of Depart-
ment of Energy’s Federal En-
ergy Management Program”. 
Authors: J.F. Munsell (FREC), 
J.P. Ignosh, and M.C. Bolding 
(FREC).  This year, a panel of 
four Extension Specialists 
provided the expertise to 
judge the nominations.  Re-

ceiving a Southern Extension 
Forest Resources Specialists 
Silver Award for their work in 
the National/International 
Project category were Drs. 
John Munsell, John Ig-
nosh and Chad Bolding 
Virginia Tech.  The 
project was judged by 
peers to be an excep-
tionally integrated, in-
terdisciplinary effort 
with a protocol and 
products that should 

be replicated in other areas".  
The judges stated that this 
recognition "will hopefully lead 
to other efforts like this".  
http://www.sref.info/  

PLANS 
In response to numerous requests, building and facility plans Iin PDF format)are now availa-
ble for download from the Virginia Cooperative Extension (VCE) Intranet. Plans are catego-
rized under five main categories: Forage Storage and Feeding, Grain Handling and Feeding, 
Beef, Horse, and Sheep. You will need Adobe Acrobat to download these files. For the build-
ing and facility plans, as well as additional resources, please visit: http://intra.ext.vt.edu/
anr/bse/index.html  
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Visit our website: 
http://www.bse.vt.edu 

American Society of Ag-
ricultural and Biological 
Engineers (ASABE) has 
selected the following two 
extension publications  
developed by BSE authors 
for Blue Ribbon Awards 
during  the 2012ASABE 
International Meeting.   

 

“Precision Farming Tools: 
Variable-Rate Application” 
Authors: Robert Grisso, Mark 

Alley, Wade Thomason, David 
Holshouser and Gary Rob-
erson. 
 
“Urban Nutrient Management 
Handbook” Authors: J. Goat-
ley, W.L. Daniels, G. Evanylo, L. 
Fox, K. Haering, S. Hodges, R. 
Maguire, David Sample, D. 
Hansen,  D. Kindig, T. Sexton, 
R. Habel and K. Hensler . 

ASABE Extension Awards 

Congratulations! BSE Class of 2012 


