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President’s Message

’m sure many of you are glad to 

see 2020 come to an end.  It was a 

very trying year that brought changes 

to almost every aspect of our lives.  

It was a struggle; however, we were 

able to come together and persevere.  

Although it’s likely not a year any-

one would want to repeat, I’m sure 

we can all say that we’re stronger 

for it.  2020 has changed and shaped 

us as individuals from how we live 

to how we work.  I would like to 

thank each and every one of you for 

the great work that you do.  As wa-

ter and wastewater operators, you 

didn’t have the flexibility to work 

from home, like so many others.  

You showed up day-in and day-out 

to continue to provide clean, potable 

water and sanitary services to every-

one across this state.  Can you imag-

ine surviving a pandemic without 

these services?  I commend you for 

your hard work and dedication.   

It’s an honor for me to serve you 

as president of WVRWA.  I’m a 

longtime supporter of the associa-

tion and I’ve been serving as a board 

member since 2018.  I’m amazed 

at all the things we’ve been able to 

accomplish and overcome over the 

years.  I look forward to working 

with the WVRWA staff and you, our 

members, to ensure that we contin-

ue to provide you with the services 

you need.  It’s my goal to see the 

association perform at the highest 

level.  We want to advocate and be 

I the voice of the membership, espe-

cially regarding PSC rule changes.  

We’ll continue to monitor and ad-

dress legislative and regulatory is-

sues that affect you.  We’re working 

to facilitate COVID-19 vaccinations 

to the water and wastewater indus-

try as they become available.  We’re 

also working on many new programs 

and benefits that will help meet your 

needs.  If you have any suggestions 

or questions, please don’t hesitate to 

reach out to the WVRWA staff and/

or board members.  We’re here to as-

sist you.  

Once again, I look forward to be-

ing your president.

Sincerely,

Jason Myers, BA, CFM  

By Jason Myers, WVRWA President

The Publisher reserves the right to reject or edit any manuscripts received for publication. Statements of fact 
and opinion are the responsibility of the authors alone and do not imply an opinion on the part of the West 
Virginia Rural Water Association.
WVRWA has the right to reject any advertising deemed unsuitable for the West Virginia Rural Water Association 
publication. Acceptance of advertising by the West Virginia Rural Water Association does not constitute 
endorsement of the advertiser, its products or services, nor does West Virginia Rural Water Association 
magazine make any claims or guarantees as to the accuracy or validity of the advertiser’s offer.

WWW.WVRWA.ORG
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By Todd Grinstead, Executive Director

such as important legislation on the 
state and federal levels, emergency 
preparedness, and many other topics.

The year 2020 has surely taken all 
of us by surprise and has forced us 
to find alternative ways to do busi-
ness. While some were able to work 
from home to minimize exposure to 
the COVID-19 virus, others had to 
keep on keeping on to ensure others 
had clean water and properly treat-
ed sewage to maintain some sort of 
normal life. I want to shout out a big 
“THANK YOU!” to all who put oth-
ers first and kept their heads down 
and got the job done! You are all true 

t is my pleasure to introduce my-
self to you as your Association’s 

new Executive Director. I have 
nearly 35 years of experience with 
the drinking water and wastewater 
industry. I have served you on the 
Association’s Board of Directors for 
9 years, where I served as Secretary/
Treasurer, Vice-President, President, 
and, lastly, the WV representative to 
the National Rural Water Associa-
tion Board. I accepted employment 
as your Executive Director in No-
vember 2020. I have really enjoyed 
working on behalf of the Associa-
tion’s members on various issues, 

I heros!   
Unfortunately, the severity of the 

COVID-19 virus in our region this 
past summer forced the cancella-
tion of our 35th Annual Technical 
Conference at Snowshoe Resort. We 
are hoping, and believing, the 2021 
Conference will be able to happen. 
Currently, staff is working on the 
plans and details so we can have a 
great 2021 Conference. In the event 
we wouldn’t be able have an in-per-
son Conference, we will be poised 
to launch a modified virtual Confer-
ence to allow folks that need CEHs 
to get a chance to obtain them.  

From Your Executive Director
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ere we are between Thanks-
giving and Christmas as I 

write this article.  Covid-19 is still 
going strong, but we have had a few 
certification classes.  One thing that 
I hear in every class: “I don’t un-
derstand the math.”  I have tried to 
provide some tips that will help you 
prepare for taking the exam.

One difficulty in operator certifi-
cation exams appears to be the solv-
ing of math problems. Math is to 
be an aid to the operator in solving 
everyday operating problems in a 
water or wastewater system. It deals 
with the basic math that would be 
required for an operator to accom-
plish his or her everyday work. 

Solving math problems is not any 
different than solving any type of 
problem. It requires practice in ma-
nipulation and knowledge of what 
manipulation to make. Given be-
low is an approach to solving math 
problems:

•	 Decide what the problem 
asks. 

•	 List the information given. 
•	 Decide what units the answer 

should have.
•	 Perform the calculations nec-

essary to solve the problem. 
•	 Label the answer and check 

units.
When doing addition, adding 10 

plus 10 and reaching a conclusion 
of 20 is a simple operation, but add-
ing complex numbers like 13.333 
and 0.0033 poses a larger challenge. 
Follow these basic rules to avoid 

arriving at incorrect answers when 
adding complex numbers:

Decimal points and numbers 
should line up in columns. When this 
rule is followed correctly, the previ-
ous addition problem is easily per-
formed.

Be sure you are not adding apples 
and oranges. All numbers must rep-
resent the same type of units, for 
example inches, pounds, or feet. So, 
when adding the length of two pieces 
of pipe, if one is 32 inches and the 
other is 3 ½ feet, you must convert 
to common units. First, divide 32 
inches by 12 to convert to 2.66 feet or 
multiply 3 ½ feet by 12 to convert to 
42 inches before adding the numbers.

Write down the numbers that you 
carry-over when adding.

In summary, addition involves 
the process of summing up num-
bers.  The order by which numbers 
are added has no impact on the final 
answer.  All numbers must be in the 
same units (i.e. gpm, feet, inches, 
etc.)  Subtraction is the reverse op-
eration of addition, but the same gen-
eral rules apply.

There are several rules to remem-
ber in multiplication.  The number 
of decimal places in the answer is 
equal to the sum of decimal places 
in the numbers multiplied.  Numbers 
do not have to be apples and apples, 
they can be apples and oranges. That 
is why it is important to specify the 
units that go with the numbers and 
include them in the answer. For ex-
ample, four men working three hours 

each would work: 4 men X 3 hours 
= 12 man-hours of labor. The multi-
plication operation can be indicated 
by several different symbols. The 
most common is the multiplication 
sign (X) or times sign, but it can also 
be indicated by parentheses () or by 
brackets [] or simply with an aster-
isk (*).  And remember, when solv-
ing a problem that uses parentheses 
or brackets, ALWAYS complete the 
operations inside the parentheses or 
brackets before performing other op-
erations.  In summary, the order by 
which numbers are multiplied has no 
impact on the final answer. To mul-
tiply decimal numbers, the answer 
must contain the total number of dec-
imal places to the right of the decimal 
as the sum of the decimal places of 
the two numbers being multiplied.  
And numbers multiplied by unlike 
units must show both units in answer 
(ex. man-hours, foot-lbs).  Finally, 
division is the reverse operation of 
multiplication and the same general 
rules apply.

Mathematical equations have to 
be worked out in a particular order.  
To correctly solve a math equation, 
the following order must be used: 

•	 Parenthesis 
•	 Exponential 
•	 Multiplication 
•	 Division 
•	 Addition 
•	 Subtraction
A mnemonic is a phrase or device 

to help us remember something hard 
by learning something easy. To re-

H

By Brian Arthur, 2% HELP Training Specialist

Fundamentals of Solving 
Math Problems
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member the correct order of math op-
eration, memorize the catchy phrase: 
“Please Excuse My Dear Aunt Sally”. 
In addition, math problems should al-
ways be worked from the left to the 
right.

And finally, let’s discuss reading 
problems.  Most of the problems on 
the test are reading problems and it is 
important that we can figure them out.  
First, read the problem.  And, then, un-
derline the given information.  Next, 
circle what is being asked for in the 

question and draw a picture and label 
with the given information. Stop and 
think about what is being asked for 
and look at the units; many times the 
units of the item being asked for will 
tell you how to do the problem.  Do 
not go on until you understand what 
is being asked and you know how to 
proceed. When you understand this, 
select the proper formula. Write down 
the formula and then start writing 
down the various information that has 
been given to you. Finally, solve the 

formula and ask if the answer is rea-
sonable. If it is not, you should go back 
and check your work or possibly you 
are not using the correct formula.  The 
key is to take your time and make sure 
you understand what is being asked.

I understand that most of us don’t 
like math that much, but I hope that 
some of this information is helpful.  
Once you start getting some questions 
right, it becomes easier and more en-
joyable.  Have fun, stay safe, and I’ll 
see you in class.  
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arbon in the raw form is found in many 
products.                                                                  

The most interesting one is WOOD. If you remem-
ber photosysthesis from biology class, it tells us 
that leaves pull in carbon dioxide and water. Then, 
it uses the energy of the sun to convert this into 
chemical compounds, such as sugars, which feed 
the tree. As a by-product of that chemical reaction, 
oxygen is produced and released by the tree. The 
sugars and water are used by the tree and the carbon 
is stored for its life cycle, even after it’s dried for 
lumber. Carbon constitutes approximately 50% of 
the dry mass of wood products from trees.		                                                        
COCONUT shells are a renewable resource made 
of high-grade carbon and are ideal for filtration due 
to their high percentage of micro-pores on their 
surface, nearly 50 percent more than coal, mak-
ing it the most promising option for removing a 
wide variety of particles and pollutants.		                                                                                                                
PEAT is the precursor to coal. Peat is a soft or-
ganic material consisting of partly decayed 
plant and, in some cases, deposited mineral 
matter. When peat is placed under high pres-
sure and heat, it becomes coal.		                                                                                                     
There are four types of COAL                                                                                          
Anthracite: The highest rank of coal. It’s a hard, 
brittle, and black lustrous coal, often referred to 
as hard coal, containing a high percentage of fixed 
carbon and a low percentage of volatile matter.                                                                                                                               
Bituminous: Bituminous coal is a middle rank coal 
between subbituminous and anthracite. Bituminous 

Activated Carbon
By Bertis M. McCarty, Water Circuit Rider

C usually has a high heating (Btu) value and is the 
most common type of coal used in electricity gen-
eration in the United States. Bituminous coal ap-
pears shiny and smooth when you first see it, but 
look closer and you may see it has layers.                                               
Subbituminous: Subbituminous coal is 
black in color and dull (not shiny), and 
has a higher heating value than lignite.                                                                                                      
Lignite: Lignite coal, aka brown coal, is the lowest 
grade coal with the least concentration of carbon.                                                                                                                                          
The most common coal used in the water industry 
is anthracite. 
Carbonaceous refers to any organic material that 
contains a large amount of carbon content.
Activated Carbon (AC) is a graphite-based mate-
rial with highly developed porous structures, espe-
cially in the micro- and meso- ranges. 

The structure of AC is imperfect and highly porous 
over a broad range of pore sizes. The International 
Union of Applied Chemistry (IUPAC) classification 
of pores informs us that materials with pore size 
bigger than 50 nm are macrospores, between 2 and 
50 nm are mesopores, and less than 2 nm are mi-
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cropores.                         
Typical surface area for activated carbon is ap-
proximately 1,000 square meters per gram (m2/
gm). Think about that surface area of a gram of the 
Powder Activated Carbon that’s used at your water 
plant. It has the surface area of more than a foot-
ball field. Different raw materials produce differ-
ent types of activated carbon, varying in hardness, 
density, pore and particle sizes, surface areas, ex-
tractables, ash, and pH.  These differences in prop-
erties make certain carbons preferable over others 
in different applications. The surface area is very 
important because AC uses adsorption instead of 
absorption.
Absorption is the process of one material (absor-
bate) being retained by another (absorbent).    The 
best example I can think of is a sponge absorbing 
water.
Adsorption is the process that results in the increase 
of the density of a solute (the adsorbate) in the vi-
cinity of the surface of a substrate (the adsorbent) 
due to molecular interactions between the adsorbate 
and the adsorbent. The best example I can think of 
is putting sand on a piece of tape. It gets stuck to the 
outside of the tape, therefore adding more density.

The general description of the carbon activation 
process is below.
As you can tell from the picture below, Reagglom-
eration creates a much better product for adsorp-
tion.

The two principal mechanisms by which activated 
carbon removes contaminants from water are ad-
sorption and catalytic reduction.   Organics are re-
moved by adsorption and residual disinfectants are 
removed by catalytic reduction.   
Catalytic Reduction is a chemical reaction that 
involves a transfer of electrons from the activated 
carbon surface to the residual disinfectant. In other 
words, activated carbon acts as a reducing agent.
Organic material in public water supplies comes 
from decaying plant life, which becomes more sol-
uble in water over time and exists as large, high-
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molecular weight organic acids (non-polar weak 

acids). Eventually, smaller molecular weight acids 

of varying sizes form.   Typical organic acid mol-

ecules range in molecular weight from a few hun-

dred to tens of thousands.

The size, number, and chemical structure of or-

ganic acid molecules depend on a large number of 

factors, including water pH and temperature. Ac-

cordingly, there exists an almost infinite number of 

organic acids. As a result, removing organics can 

be difficult.  

Factors that decrease solubility and/or increase ac-

cessibility to the pores improve the performance of 

the activated carbon filter.   Carbon filter capacity 

can be roughly estimated at 0. 1 pound of organics 

per 1 pound of carbon at a flow rate of 1 to 2 gal-

lons per minute per cubic foot (gpm/cu.ft.) and a 

bed depth of 3 feet.

A couple of factors that affect the performance of 

activated carbon are:

pH:

Most organics are less soluble and more readily ad-

sorbed at a lower pH. As the pH increases, removal 

decreases. A rule of thumb is to increase the size of 

the carbon bed by twenty percent for every pH unit 

above neutral (7.0).

Contaminant concentration:                                                                                                      

The higher the contaminant concentration, the 

greater the removal capacity of activated carbon. 

The contaminant molecule is more likely to dif-

fuse into a pore and become adsorbed. The upper 

limit for contaminants is a few hundred parts per 

million. Higher contaminant concentration may 

require more contact time with the activated car-

bon. Also, the removal of organics is enhanced by 

the presence of hardness in the water, so whenever 

possible, place activated carbon units upstream of 

the ion removal units. This is usually the case any-

way since activated carbon is often used upstream 

of ion exchange or membranes to remove chlorine. 

Flow rate:

Generally, the lower the flow rate, the more time the 

contaminant will have to diffuse into a pore and be 

adsorbed. Adsorption by activated carbon is almost 

always improved by a longer contact time. When-

ever considering higher flow rates with finer mesh 

carbons, watch for an increased pressure drop!

Temperature:

Higher water temperatures decrease the solution 

viscosity and can increase the diffusion rate, there-

by increasing adsorption. Higher temperatures can 

also disrupt the adsorptive bond and slightly de-

crease adsorption. It depends on the organic com-

pound being removed, but generally, lower temper-

atures seem to favor adsorption. However, most of 

WV systems use AC in the hot summer time.

PAC   -   GAC   -   AC   are all activated carbons we 

use in the water treatment industry.

What specific kind of carbon and feed rate is very 

specific for each facility. I hope the information in 

this article helps you in your water treatment en-

deavors.  

JOIN WVRWA
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) James W. Jardine Water Purification Plant, 
Chicago; capacity of 1.4 billion gallons per 

day.  Designed and built by Chicago’s Bureau of 
Engineering, the plant began operation in 1964. It 
stands on a man-made, 61-acre peninsula that extends 
into Lake Michigan.  The original 1,100 ft.-long, 180 
ft.-wide plant extended from 36 ft. below lake level 
to 25 ft. above.  Water is drawn into the plant from 
two crib structures two miles offshore and transported 
through tunnels located almost 200 ft. beneath the lake 
and ranging in diameter from 10 to 20 ft.  Inside the 
plant, rotating screens catch fish and debris.  From 
there, giant pumps lift the water 25 ft., after which it 
is chlorinated and activated carbon added to remove 
objectionable tastes and odors.  Next, fluoride is 
added.  Finally, aluminum sulfate, or alum, and one 
of the very last chemicals added, polyphosphate, is 
used to coat the inside of Chicago’s pipes, preventing 
the lead in old plumbing from leaching in the water 
supply.  Then, the water is pumped into settling tanks, 
which eliminates roughly 90% of the particulate matter 
from the water.  Finally, the water is filtered in one of 
96 swimming pool sized sand filtration tanks that are 
filled with a layer of coarse gravel under and upper 
layer of fine sand; together, these layers effectively 
filter much of the remaining floc and debris from the 
water.  Construction lasted 13 years and cost $105 
million.  It supplies about 64% of the city’s residents.

2) Guandu Water Treatment Plant, Rio de 
Janeiro; capacity of 981 million gallons per day.  
The plant was built in 1955.  The raw-water supply 
for the plant originates in the nearby Paraiba do Sul 
river Basin, north of the city.  Pumped 50 meters 
(164.04 ft.) uphill, the water is used first to generate 
hydroelectric power as it flows downhill; next, it 
flows into the man-made Guandu River and then 
to the treatment plant.  It is a conventional plant 
that employs chemical coagulation, flocculation, 
sedimentation, filtration, and disinfection, as well 
as pH correction.  The first phase of construction 
was done by Empresa Brasileira de Aguas (EBA), 
and the second phase was constructed by Yamagata 
Ehgenharia. It has 9 settling basins. It is owned 
and operated by Companhia Estadual de Agusas e 
Esgotos (CEDAE) and supplies 9 million people.

3) General San Martin Water Treatment Plant, 
Buenos Aires, Argentina; capacity of 894 million 
gallons per day.  The plant was designed by the 
Technical Office of the National Commission for 
Sanitation Works.  The plant includes reserve filters, 
intake tower, impeller pump buildings, and water lift 
stations.  The most challenging job was the subfluvial 
tunnel.  The plant also features 20 settling basins: 12 
of them with static technology of horizontal flow, and 
8 of them dynamic of upward flow.  The plant opened 

World’s Five Largest 
Treatment Plants

By Daniel Vestal, Water Circuit Rider

1
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in 1913.  Of the total population of the province 
and the city of Buenos Aires, 18 million, the plant 
supplies 32% of the population.  The plant’s owner is 
Agua y Saneamientos Argentioos S.A (AySA).

4) Prospect Water Filtration Plant, Sydney; 
capacity of 792 million gallons per day.  Because 
it is a high-rate contact filtration plant, it does 
not contain any settling tanks.  For this plant, 
hydraulic flash mixing was developed at a scale 
never before attempted.  Due to the limited 
amount of head available, mixing via radial and 
axial agitators was discounted in preference for 
a hydraulic mixing arrangement.  A jet of the 
chemical is pumped into the path of a jet of water 
to disperse the dosed chemical within the process 
water.  Prior to the construction of Prospect, 
this technology had been implemented only on 
smaller-scale plants.  Prospect supplies 85% of 
Greater Sydney’s drinking water.  Greater Sydney 
now has a total population of just under 5 million, 
so Prospect is supplying drinking water to around 
4 million people each day.  On average, it supplies 
337 million gallons per day.  Prospect Water 
Group, a joint venture of Australian consultants 
CMPS&F and Sinclair Knight Mertz is the plant’s 
principal designer.  It was built under a 25-year 
build, own, operate, and transfer (BOOT) contract 
between Sydney Water Corp. and Prospect Water 
Partnership.  Degremont, is the plant operator. The 
construction cost was $240 million, and the plant 
opened in 1996.

5) Guarau Water Treatment Plant, Sao Paulo; 
capacity of 750 million gallons per day.  Serete 
Engehnaria and James M. Montgomery Consulting 
Engineers (now known as MWH) designed the plant 
and built it.  The plant began operation in 1973.  It 
receives raw water from the Cantareira system, 
a complex of six reservoirs in the hill north of the 
city.  The plant uses alum to coagulate and flocculate 
particles, which are removed by settling and 
filtration.  It has 6 settling basins.  Chlorine is added 
to kill bacteria.  The plant’s original capacity was 
250 million gallons per day, but was later expanded 
several times to its present scale.  When the region is 
not experiencing drought, the plant supplies 9 million 
residents of the Sao Paulo metro area. Companhia 
de Saneamento Basico doEstado de Sao Paulo S.A 
(Sabesp), a state-owned water and wastewater utility, 
is the owner and operator.

I know this is a lot of useless information, but I 
thought it very interesting considering the size of 
water treatment plants that we all work at.  I hope 
you enjoyed this article.

Pictures and info from Engineering News-Record 
(www.enr.com)  
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uring a recent webinar, the pre-
senter mentioned a name that I 

have not heard in a very long time. 
The “Love Canal.” The Love Canal 
was a neighborhood in Niagara Falls, 
New York. It was before the “power 
grid” that we appreciate today was 
available to carry electricity nearly 
anywhere; when housing locations 
were often relegated by the avail-
ability of electrical power. William T. 
Love had the vision of a state of the 
art, model community on this tract of 
land. In order to provide electricity to 
the community, Mr. Love determined 
to dig a canal between the upper and 
lower Niagara Rivers. He believed 
this would provide a means to gener-
ate inexpensive electrical power for 
the homes and industries that would 
participate in this dream community. 
Like many dreams, William Love’s 
model community did not come true. 

Left behind was a partially dug ca-
nal that eventually became a landfill. 
At first, it was used for a municipal 
dump, but, eventually, a company 
used the site to dispose of several 
types of toxic waste. This was not 
done deviously or maliciously. It was 
no secret that the landfill was there 
and that it contained toxic chemicals. 
The proper methods for landfilling 
toxic waste at that time were prob-
ably utilized. It was eventually sealed 
with a clay cover and that was cov-
ered with dirt; and then the site was 
sold to the local board of education 
for a dollar. They had already begun 
plans to build a school on the site.

During construction, the landfill 
was exposed, and people in charge 

Source Water Protection
By Jerry Dotson, Sourcewater Specialist

D were made aware of the issues. Some 
of the plans for the school and ap-
purtenances were changed due to 
the landfill and the chemicals it con-
tained, but the project continued. The 
school construction is the most likely 
culprit for the initial breaching of 
the containment built to prevent the 
chemicals from leaching into the sur-
rounding soils.

When the board of education fin-
ished the construction of two schools 
on the site, the remaining property 
was sold for housing. The company 
that disposed of the toxins even ad-
vised against such a move because 
of the chemicals located in the dump 
site. Nonetheless, the adjacent prop-
erty eventually contained 800 private 
homes and 240 low-income apart-
ments. The landfill seal was again 
damaged by the construction of wa-
ter and sewer lines installed to serve 
those dwellings; and also by the con-
struction of an expressway. All of 
this, together with an unusually high 
amount of rainfall, was the makings 
of one of the greatest environmental 
disasters in American history.

Residents of the community suf-
fered miscarriages, birth defects, 
leukemia, and other horrible diseas-
es because of the disaster. Several 
things were birthed in the aftermath 
of the Love Canal Disaster. For the 
first time in history, an American 
President committed emergency 
funds to something other than “natu-
ral disaster.” Environmental activism 
was relatively unheard of before the 
disaster, but came into existence out 
of necessity from the Love Canal Di-

saster. Most significantly, the USE-
PA’s Comprehensive Environmental 
Response, Compensation and Liabil-
ity Act (CERCLA), also known as 
the “Superfund” was brought into ex-
istence, in great part, because of the 
Love Canal Disaster and the Valley 
of the Drums in Kentucky. 

Admittedly, most of the harm 
caused to human beings by the disas-
ter was groundwater seeping into the 
living spaces of their home and going 
airborne to cause tremendous health 
issues suffered by a large portion of 
the residents. The point of this article 
and the thing we need to remember 
is that it is vital that we protect our 
natural resources. In our industry, 
water resources are our life bread 
and our responsibility. Some of our 
cohorts can tell of the grief, anguish, 
and expense that comes about when a 
source of drinking water is contami-
nated. I am certain that I do not have 
to stress to you the importance of pro-
tecting your source water resources. 

My name is Jerry Dotson. I am 
your new Source Water Specialist. 
For those who don’t know me, I was 
the General Manager at Union Wil-
liams PSD in Wood County for over 
20 years. Before that, I worked at 
South Putnam PSD (now just Put-
nam), and the City of Ravenswood. I 
began my career in the water industry 
as a meter reader for the City of Del-
ray Beach, Florida. I look forward 
to working with many of you, and if 
there is anything that I can help you 
with, please do not hesitate to call me 
at 304-483-3497 or email jerrydot-
son@wvrwa.org.   
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For information or a demonstration,
call or write
	 Walter Frazier
	 Appalachian Software, Inc.
	 44 Amber Way
	 Scott Depot, West Virginia 25560
	 (304) 757-1260
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has been or will be resolved.

10.	Obtain the name, address, 

and telephone number of 

the consumer for the record 

and possible required field 

inspection.

When discussing the problem 

with the consumer, use language 

that the consumer can understand. 

For example, explain what turbid-

ity and other technical terms mean, 

which may describe the problem. 

Since it may be a health-related 

issue, water quality complaints 

should be taken seriously. Every ef-

fort should be made to resolve each 

complaint. It is not uncommon for 

the problem to be originating at 

the consumer’s residence. A con-

sumer may complain of low water 

pressure and it may be found out 

that someone has closed the shut-

off valve on the house water line. 

Most consumers are embarrassed 

and apologetic about the trouble 

they have caused. Assure the con-

sumer that it is a common problem 

and to call the utility even if they 

are unsure what the problem is.

Be friendly and courteous 

to the consumer at all times.

2.	 Assure the consumer that 

you are pleased that they 

have gone to the trouble to 

call about their problem.

3.	 Ask the consumer to de-

scribe the problem.

4.	 Listen carefully and calmly 

to the consumer’s explana-

tion.

5.	 Review the explanation of 

the problem with the con-

sumer.

6.	 Do not argue with the con-

sumer.

7.	 Make every effort to give 

the consumer an immedi-

ate, clear, and accurate an-

swer to the problem.

8.	 If it is necessary to investi-

gate the problem at the con-

sumer’s place of business 

or residence, assure the 

consumer that the inspec-

tion will be scheduled as 

soon as possible.

9.	 Do your best to assure the 

consumer that the problem 

1. The most difficult cases are those 

in which the utility is not at fault, 

but the consumer is unconvinced 

and demands the utility solve the 

problem. In this situation, no mat-

ter how difficult, remain friendly 

and courteous. Clearly explain the 

position of the utility and inform 

the consumer of any regulations 

that may apply to the situation. Ar-

guments should be avoided at all 

costs. After a complete investiga-

tion, determine what caused the 

problem. Assure the consumer that 

the utility is taking steps to cor-

rect the problem. In some cases, 

assuming health or water quality 

is not involved, it may be neces-

sary to inform the consumer that an 

administrative decision will have 

to be made in order to correct the 

situation. Make no promises to the 

consumer. If the consumer is con-

sidering legal action, tell them with 

whom such claims should be filed. 

If these steps are kept in mind at 

all times, difficulties experienced 

in dealing with consumers’ com-

plaints should be minimal.  

Ten Steps for Handling Water 
Quality Complaints

By Michael Hersman,  Water Circuit Rider
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damage to a storage tank.  Severe win-
ter storms can freeze a tank and cause 
it to overflow.  For instance, when cold 
weather causes a tank to freeze, the 
pressure on the tank changes.  When 
this happens, metal appurtenances in 
the tank, like a ladder or hooks, can 
break free and rip a hole through the 
steel. 

Although the weather and Mother 
Nature can cause leaks, most are the 
result of a lack of maintenance.  Over 
time, steel will rust as it comes into 
contact with a mixture of air and wa-
ter.  A water tank has an abundance of 
water on the inside, and its exterior is 
exposed to precipitation.  

Sometimes, if the tank can’t be fixed 
for a while, the best thing to do is limit 
the amount of water stored for the time 
being.  For example, keeping about 
10,000 gallons in a 100,000-gallon 
tank can help relieve pressure on the 
leak.  

Corrosion deteriorates the structural 
integrity of a tank.  For the most part, 
leaks will start small.  Sometimes it’s 
so little that it’s imperceptible or, if a 
leak is detected, it’s small enough that 
the tank operator uses a quick fix to 
patch the leak.  Wooden wedges, bolts, 
and even a broomstick handle have 
plugged leaks.  That acts as a bandage 
for leaks, but does not resolve the prob-
lem.  Corrosion products can also help 
seal leaks.  

“Any exterior corrosion, especially 
where metal loss is apparent, should be 
evaluated by a professional engineer 
familiar with the construction of water 
storage tanks,” according to AWWA 
Manual M42.

Solving the issue requires a profes-
sional to patch the hole with new steel, 
something that costs more money than 
taking a wooden wedge and jamming 
it into a hole.   Leaks can spring up 
anywhere, including underneath the 

everal things can cause a leak 
– from cracked welds to holes 

from deterioration.   There have even 
been instances where people have fired 
shots at water tanks, puncturing the 
steel and causing it to leak.  Water can 
also seep through the base plate con-
nected to the pipe system, as was the 
case with a 105-year-old tank.  

Leaks can cause everything from 
water loss to tank loss in the most cata-
strophic cases.  Any water loss is lost 
revenue for a water system.  So, repair-
ing a leak quickly and efficiently can 
help save money.  

Tank owners can do little to guard 
against something like errant bullets – 
that’s more a job for the police – but 
the owner/operator can make sure the 
tank is maintained and repaired in a 
timely fashion – drastically reducing 
the chance of the tank deteriorating.  
If a leak is identified, the best thing an 
operator can do is contact profession-
als immediately to address it before the 
tank deteriorates too much. 

Tank operators should do thorough 
visual checks on tanks’ exteriors at 
least quarterly to determine if there are 
any obvious signs of damage or weak-
ening, according to NPFA 25 9.2.4.1.  
Professional inspectors should exam-
ine the tank as soon as possible if there 
are any leaks or rust streaks caused by 
leaks. The tank should also be repaired 
immediately. 

Leaks happen at inopportune times, 
though has there ever really been a 
good time for a water tank to spring a 
leak?  No.  However, if a tank begins 
leaking in the summer, which is usual-
ly peak water usage for most systems, 
it’s a bigger hassle since more water 
is needed to cover the demand. Plus, 
taking a water tank offline for repairs 
would limit the water supply.  

Tornados, earthquakes, and other 
natural disasters may cause structural 

S tank.  If that happens, the best course 
of action may be to weld a new steel 
piece over the existing hole.  Leaks can 
be fixed by plugging welds or patching 
or inserting plates.  Which way is best 
depends on the severity of the leak and 
what the tank owner desires.  

A South Carolina tank without ca-
thodic protection developed several 
holes throughout the steel. As each 
hole cropped up, the tank operator 
would deal with them on an individual 
basis, treating it with some quick fix or 
ignoring it altogether.  By the time pro-
fessionals evaluated the tank, a hole on 
the shelf’s top ring had grown so large 
that an adult man could stick both of 
his hands through the opening.   Three 
sheets of steel helped fix the hole and 
restore the steel to its original thickness.  

Steel thickness on a steel tank has a 
wide range. Inspectors should at least 
have a rough idea of what the steel 
thickness is before beginning their in-
spections.  If the tank operators have 
the original drawings for the tank, the 
inspectors can use those to compare 
current steel thickness readings against 
what it was like when built.  

Water Tank Leaks
By Erin Schmitt, Media Director/Technical Writer for Pittsburg Tank & Tower Group
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Recently, WVRWA published its new e-Newsletter, News Droplets.  News    
Droplets provides information on new programs and benefits, training classes, 

conference, legislative news, and much more.  If you are currently not receiving 
News Droplets, but would like to, please send your name and email address to 

connect@wvrwa.org to be added to the mailing list. 
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this assessment include:  natural 
hazards and malevolent acts, physi-
cal infrastructure, monitoring prac-
tices, financial systems, chemical 
storage and handling, operation and 
maintenance.   The assessment may 
include an evaluation of capital and 
operational needs for risk and resil-
ience management for the system, 
but it’s not required.  In addition, 
the risk assessment should consider 
and address risks at any consecu-
tive systems that could impact the 
water system.

EPA’s Five Part Water 
Resilience Framework

1.	 Assessing risks: the risks that 
are most relevant to your util-
ity will determine the plan-
ning steps you take. 

2.	 Planning for an emergency: 
this involves developing 
and updating emergency re-
sponse plans, initiating miti-
gation projects, and taking 

he Safe Drinking Water Act 
Section 1433 (from the 2002 

Bioterrorism Act) was replaced 
with Section 2013 of America’s 
Water Infrastructure Act (AWIA). 
Main components of AWIA Section 
2013 requires community water 
systems serving more than 3,300 
people to:

•	 Create or update Risk and 
Resilience Assessments 
(RRA) and Emergency Re-
sponse Plans (ERP) 

•	 Submit certification to EPA 
by deadlines

•	 Review and submit RRA and 
ERP every five years

•	 Maintain records for five 
years

Important Deadlines:
December 31, 2020 for PWS 

serving 50,000 to 99,999 people
March 31, 2020 for PWS serv-

ing 3,301 to 49,999 people
*Updated Emergency Response 

Plans submitted six months after 
the Risk and Resilience Assessment

The Risk and Resilience assess-
ment evaluates vulnerabilities, 
threats, and consequences from 
potential hazards.  Components of 

T other key actions to reduce 
the impact of a future disas-
ter. 

3.	 Training: this can involve 
training staff on emergency 
response protocols and con-
ducting exercises to practice 
coordination at the local, 
state, and national levels. 

4.	 Emergency response: when 
a disaster occurs, you must 
have the right tools available 
to respond. 

5.	 Recovery: having resources 
available to restore service as 
quickly as possible. 

There are three tools available 
from the EPA to assist systems in 
completing a risk and resilience as-
sessment.  Use of these tools are not 
required by the EPA but by utilizing 
just ONE of these tools, all Section 
2013 requirements will be satisfied. 

1.	 Vulnerability Self Assess-
ment Tool (VSAT) - Used to 
estimate risks from malevo-
lent threats and natural haz-
ards and to evaluate improve-
ments for increased security 
and resilience.  (https://vsat.
epa.gov/vsat/)

Deadlines Approaching for Risk 
and Resilience Assessments

By Heather Somers, Water Circuit Rider
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2.	 Baseline Information on Ma-
levolent Acts for Public Wa-
ter Systems - Used to help 
systems identify and take 
steps to reduce the risk that 
a specific system will expe-
rience or deter a threat from 
occurring.  (https://www.epa.
gov/waterriskassessment/
baseline-information-malev-
olent-acts-community-water-
systems)

3.	 Small System Risk and Resil-
ience Checklist - Intended for 
smaller water systems to ac-
cess risk.  (https://www.epa.

gov/waterresilience/small-
system-risk-and-resilience-
assessment-checklist)

Upon completion of the Risk and 
Resilience Assessments (RRA) and 
Emergency Response Plans (ERP), 
utilities must submit a certification 
to the EPA.  This certification does 
not require the actual plan be sub-
mitted, just a certification verify-
ing completion.  Each submission 
must include:  utility name, date, 
and a statement that the utility has 
completed, reviewed, or revised the 
assessment. Three options are pro-
vided for submittal:  regular mail, 

email, and a user-friendly secure 
online portal. The online submis-
sion portal provides drinking water 
systems with a receipt of submittal. 
The RRA and ERP can be self-cer-
tified by a designated employee of 
the utility.

EPA’s main goal in amending 
The Safe Drinking Water Act Sec-
tion 1433 is returning systems to 
compliance and protecting public 
health.  West Virginia Rural Water 
Association is here to assist with 
any steps of the AWIA regulations, 
please reach out for further guid-
ance, if needed.  

JOIN WVRWA
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Answers can be found on page 38.

The aim of the ca-
nonical puzzle is to 
enter a numerical 
digit from 1 through 
9 in each cell starting 
with various digits 
given in some cells 
(the “givens”). Each 
row, column, and 
region must contain 
only one instance 
of each numerical. 
Completing the puz-
zle requires patience 
and logical ability.

SUDOKU PUZZLE
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Answers to Soduko Puzzle
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the waterborne pathogens. It is also 
very important to wash our hands 
with soap and as warm water as 
we can stand as soon as the sample 
collection is complete. 

Special care must be exercised 
not to contaminate samples. The 
samples must be correctly stored 
while they are being held at your 
facility. If they are awaiting pickup 
or shipment, they usually must be 
in a sample refrigerator or on ice 
at a temperature of 4 degrees cen-
tigrade. A chain-of-custody must 
be filled out and kept with the sam-
ples. 

When sampling different loca-
tions, a new pair of disposable 
gloves should be worn at each loca-
tion or tank. Make sure your sam-
ples are properly preserved. Most 
labs will send you a container with 
the proper preservative already in 
it. Just make sure not to get the 
containers mixed up. If you are pre-
serving your own samples, the pre-
servative must be added as soon as 
possible. Adding the preservative 
to the container before sample col-
lection is best, if it can be worked 
out.  If using a sampling device to 
collect your samples, make sure the 
sampling device does not come in 
contact with the sampling contain-
er at any time. The sampling device 

ampling is one of the most 
important jobs we perform 

at the wastewater treatment facil-
ity. It is very easy to do something 
that will contaminate or change the 
makeup of our sample, sometimes, 
without even being aware of it. The 
result of our analysis can be no bet-
ter than our sampling. If the waste-
water is not sampled correctly, the 
results are going downhill from 
that point on. We will attempt to go 
over some things in this article to 
make our sampling a little better, 
which will, in turn, make our test 
results better. The purpose of sam-
pling is to obtain information on 
our wastewater. This information 
will be used either for reporting 
purposes or to determine adjust-
ments to our wastewater plant to 
achieve better operational control. 

First things first, make sure to 
use proper safety procedures when 
collecting your samples. It is very 
important to make sure we do not 
catch any diseases when we are 
sampling at our wastewater fa-
cilities. Therefore, make sure to 
wear respiratory protection when 
collecting samples. Many of the 
pathogens and toxins in wastewa-
ter are airborne, so this is very im-
portant. It is also important to wear 
gloves for hygienic protection from 

S must be cleaned prior to beginning 
the sampling process. Make sure to 
know how much sample the lab is 
going to need to do the job so you 
can be sure to have enough sample. 

Assure all sample containers are 
properly labeled with all necessary 
information. Most of the time, the 
container will have a label on it for 
the sampler to fill out. It will usual-
ly ask for information such as your 
facility name, analysis you want 
done on the container, the date 
and time the sample was collected, 
and who sampled it. The container 
should also have listed what pre-
servative, if any, was used. 

One of the most important as-
pects of sampling is making sure 
we collect a representative sample. 
The sample should be collected in 
a place where the wastewater is 
well mixed. Usually, the best place 
is near the center of the water be-
ing sampled. The sample should be 
collected at a spot about 40-60% 
of the water depth. The sample 
should be collected at a point with 
good turbulence and mixing - do 
not choose a spot where the water 
is nearly standing still. If individ-
ual samples are collected to make 
up a larger sample, make sure the 
smaller samples are well mixed be-
fore being transferred to the main 

Examining Our Sampling 
Practices at Our Wastewater 

Treatment Plants

By Jim Johnson, Wastewater Technician
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container. Sometimes, the NPDES 
permit will specify the place where 
the sample is to be collected; oth-
er times, it will just give a type of 
water to be sampled. Make sure to 
check your permit to see what is 
specified. 

Influent wastewater samples 
should be sampled at a spot with 
high turbulence. This will ensure 
good mixing. Make sure to sample 
in a location free from any liq-
uid being returned. Sometimes, 
the best sampling spot cannot be 
reached. Effluent samples should 
be collected at a representative 
site, if not specified by the NPDES 

permit. Make sure to choose a site 
downstream of anything entering 
the tank. 

There are generally two types of 
samples used for wastewater sam-
pling. They are the grab sample and 
the composite sample. The grab 
sample is a sample that one would 
just go out and collect. The time 
to collect this sample is not to ex-
ceed 15 minutes. It should be rep-
resentative of the water conditions 
at the time and place the sample 
is collected. Composite samples 
are collected over a time frame. In 
wastewater, we usually collect one 
sample each hour for eight hours. 

Sometimes, your NPDES will give 
you a different time frame and 
amount of time between samples. 
Do the samples as the permit di-
rects. The sample usually must be 
flow proportional, which means 
the amount of sample collected de-
pends on the flow at sampling time. 

Sampling is a very important part 
of the analysis process. If your lab 
results are going to be anywhere 
near correct, one must get the sam-
pling part correct. Take some time 
to learn the correct sampling pro-
cess for any perimeter you must 
have a result for, as it will make 
your results more accurate.  

WWW.WVRWA.ORG
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By Todd Grinstead, Executive Director

proximate 2-year training program 
through WVRWA. From classroom 
instruction and on-the-job training, 
apprentices are provided the tools 
necessary to be a successful opera-
tions specialist in your community. 
During the apprenticeship program, 
apprentices will earn-while-they-
learn with knowledgeable, passion-
ate people who strive to deliver clean 
drinking water to their community 
and treat wastewater before return-
ing it to the environment. This pro-
gram starts as a job and emerges as 
a solid and secure career as either a 
water operations specialist or waste-
water operations specialist. This pro-
gram is open to any qualified exist-
ing non-certified employees, along 
with new hires.

This registered apprenticeship 
program is a flexible approach to 
building employees’ skills. The ob-
jective of an apprenticeship is to help 
employees learn the hands-on and 
theoretical aspects of highly skilled 
occupations. 

The apprentices are registered 
with the U.S. Department of Labor 
and state apprenticeship agencies 
that include on-the-job and related 
learning/training. Employers are of-
fered rewards for skills gains as ap-
prentices move through the program. 
Apprentices earn a national creden-
tial at the successful completion of 

s an apprenticeship program right 
for you?

It takes more than 380,000 highly 
skilled water and wastewater per-
sonnel to ensure the public supply 
of safe drinking water and to protect 
our lakes, streams, and groundwater 
in the US. Advancements in water 
treatment and supply technology 
have increased the skills and train-
ing required of this workforce. Water 
professionals are ultimately respon-
sible for meeting stringent regula-
tory standards, replacing aging infra-
structure, recruiting and training new 
operations specialists, and respond-
ing to and recovering from disasters.

In addition to increasing profes-
sional demands, utilities will soon 
be forced to replace many of their 
most experienced employees. Over 
the next decade, the water sector 
is expected to lose between 30 and 
50 percent of the workforce to re-
tirement. Many of these employees 
have worked at the same utility for 
the majority of their careers and they 
will depart with decades of valuable 
institutional knowledge.

The National Rural Water As-
sociation (NRWA) Apprenticeship 
Program has provided the guide-
lines to states that lays a firm foun-
dation for the apprentices to thrive 
upon completion. With little to no-
cost, apprentices will attend an ap-

I their program.
Employer benefits: Apprentice-

ship programs improve the long-
term strength of your company by 
developing the skills of your work-
force.

•	 Recruiting: Apprenticeship 
programs help utilities attract 
new employees by offering 
them a well-established career 
path.

•	 Training: Apprenticeship 
standardizes training for new 
and existing employees.

•	 Higher productivity: Well-
trained employees are more 
productive and have fewer 
work-related injuries.

•	 Retention: The opportunity to 
earn a recognized occupation-
al credential boosts employee 
loyalty and morale. 

Employees benefit from wage in-
creases that are tied to skill gains, so 
apprentices make more while learn-
ing and advancing their careers. At 
the completion of the apprentice-
ship, apprentices receive a national 
credential from the U.S. department 
of Labor and state operator certifica-
tions.

WVRWA has over 35 years of 
experience training utility opera-
tors in WV. WVRWA & NRWA 
Apprenticeship program has been 
recognized nationally as a leader in 

Are You Ready for the Next 
Decade with Certified Water and 

Wastewater Operators?
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the development and implementa-
tion of certified water & wastewater 
utility operators. The related train-
ing is classroom and online instruc-
tion suitable to operator certification. 
Training and qualified trainers are 
provided by the WVRWA

Services received from the Ap-
prenticeship program.

•	 Consulting services to help 
your utility develop and im-
plement the apprenticeship 
program

•	 Training and support to pre-
pare your higher-skilled op-
erators to serve as mentors to 
apprentices

•	 A learning management sys-
tem that tracks the on-job 
training and related training

•	 Access to apprentice assess-
ments to track progress 

•	 Customized training to meet 

the needs of your utility and 
operators 

Training /curriculum addressed 
in the program. 

•	 Utility safety
•	 Flagger Certification
•	 Distribution Certification
•	 Collection System Certifica-

tion
•	 Field Maintenance
•	 CPR/First Aid Certification

•	 Operator Specialist Certifica-
tion

•	 Treatment O&M
•	 Basic Operator Math
•	 Technical Math for Operators
•	 Utility Management Certifica-

tion
If you think the Apprenticeship 

Program is right for you or your sys-
tem, please contact us at 304-201-
1689.  
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We’re on the Web!
For the latest information on what WVRWA is up to, 

follow us on Twitter, Facebook, & Lindedin

•	 Twitter: WV Rural Water

•	 Facebook: WV Rural Water Association

•	 Linkedin: West Virginia Rural Water Association
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he top five reasons a wastewater treatment 
plant, WWTP, fails are improper lab proce-

dures, wrong amount of wasting, lack of financial 
and managerial support, excessive I&I, and, last 
but definitely not least, no process control strategy.  
You, as a wastewater treatment plant operator, can 
control three of the five.

Before we talk about process control testing, we 
should first decide what the process actually is that 
needs testing.  The process is everything between 
the influent structure/influent pump station and 
where the effluent enters the receiving stream.  The 
pumps, motors, blowers, tanks, aerators, mixers, 
disinfection, de-chlorination, and the microbiol-
ogy are all part of the process; basically, everything 
inside the fence, except the lawnmower.  Without 
proper maintenance, the process will fail and part 
of that maintenance is process control testing.  Pro-
cess control is best described as lab testing, calcula-
tions, results evaluation, and statistics. The ES-59 
is a form supplied to the WVDEP by the WVBPH 
and is an invaluable tool to ensure proper waste-
water treatment.  You can see, at a glance, the sta-
tus of many parameters essential to the operation 
of the system. The use of this form isn’t required 
by either entity; however, as an operator, how do 
you make adjustments to your process if don’t have 
data to know what those changes should be?   The 
ES-59 may not be specifically required, but, if you 
are continually out of compliance, the WVDEP can 
use the following from your permit, taken directly 
from the West Virginia State Code, to issue a Notice 
of Violation. 

Appendix A, section II, number 1 reads “Proper 
Operation and Maintenance

	 The permittee shall at all times properly op-

Process Control Testing
By David Mercer, Wastewater Technician

T erate and maintain all facilities and systems of treat-
ment and control (and related appurtenances) which 
are installed or used by the permittee to achieve 
compliance with the condition of this permit.  Proper 
operation and maintenance also includes adequate 
laboratory controls and appropriate quality assur-
ance procedures…..”  This means process control 
and the use of the ES-59 to record the results.  

Not only do we want to be good stewards of the 
environment and to stay on the good side of the law, 
but we also want to minimize our stress level where 
possible.  Process control testing of your activated 
sludge, pond, or trickling filter system can give you 
the knowledge of where your plant is now and data 
trending can help you know where it’s going.  The 
testing shouldn’t take much more than an hour a 
day.  

Years ago, there was an EPA and state funded 
national program up until 2009 where each state 
provided onsite training to wastewater operators.  It 
was a great program. When the trainers got togeth-
er, they compared notes.  Lack of a process control 
strategy was the #1 issue with plants! 

At present, there are 62 systems on this list and 
the most common factor to all 62 is the lack of pro-
cess control testing.  When operators don’t perform 
any process control testing receive their monthly 
compliance testing results, it is like waking up on 
Christmas morning and opening up the presents. 
“WOW, I never expected to get that.”  With ever 
more stringent effluent limits, the days of “seat of 
the pants” operating will soon be over, if it’s not 
already.  By simply performing, recording, and 
trending process control testing, you can lessen 
the chances of non-compliance.  Different types of 
treatment facilities may not require all of the equip-
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ment and procedures listed below, and the list isn’t 
by any means all-inclusive, but it’s a good start.

Basic equipment needed for process control is:
1.	 Your eyes, ears, and nose
2.	 Microscope to observe microbiology in the 

aeration MLSS 
3.	 Settleometer to determine settling time
4.	 Sludge Judge
5.	 Means to test DO, ph, and cl2 to insure com-

pliance with effluent limits; glassware, fun-
nels, filters, vacuum pump, analytical balance, 
desiccator, and oven to determine MLSS and 
sludge % solids

6.	  Ability to test ammonia and alkalinity is also 
quite important.

There are some cheap alternatives to this list if 
your plant’s lab doesn’t have all the equipment or 
the budget won’t allow for the entire list.  From your 
local pool supply or pet store you can get alkalinity, 
ph and cl2 test strips that will allow you to know if 
you are in the right ballpark with these parameters.  

Process control also consists of using your senses 
of sight, hearing, and smell.  Walk your plant and 

look, listen, and smell for any changes.  This can 
be the first indication of a problem.  Blowers make 
noise and a change in pitch could indicate a prob-
lem; looking at the color of the MLSS in aeration 
is one example of sight and smell, well it’s a sewer 
plant, but they do have their own odor.

If you haven’t been tracking ph, DO, or CL2 re-
sidual daily and making adjustments to stay within 
limits, how do know if you will be in compliance or 
not on compliance testing day?  There are param-
eters that you, as an operator, don’t have the equip-
ment to test, but it is your responsibility to do what 
you can with what you have.  

Microscopic observation can tell you, at a glance, 
the age of the MLSS in aeration.  We have all seen 
the poster of microbiology wanted dead or alive, 
use it, it’s a tool that will serve you well.  It’s a small 
world out there.  Get to know your bugs.

Process control testing may not solve all your 
compliance issues, but I can guarantee without any 
reservation, it can’t hurt and will, more than likely, 
drastically help.  If you have any compliance ques-
tions, please don’t hesitate to contact me.   

immy Paul Rhodes, 65, of 
Little Birch passed away on 

Monday, October 12, 2020, at his 
residence.  He was born on Sep-
tember 26, 1955 in Sutton to the 
late Everette & Marie Wilson 
Rhodes.  

Jimmy dedicated his life to 
public service as a Class 2 Wa-
ter Operator and served the pub-
lic working for Flatwoods-Canoe 
Run Public Service District for 27 
years and Birch River Public Ser-
vice District for almost 10 years as 
their General Manager.

(Cassandra), Jason Rhodes (Jen-
nifer) all of Sutton; grandchildren, 
Natalie, Allie, Holien.

Alan Wayne Bowes, 66, of 
Lewisburg, WV passed away 
Thursday, November 11, 2020, at 
his home.  Born January 25, 1954 
in White Sulphur Springs, WV, he 
was the son of the late James Clark-
son and Sarah Elizabeth Huffman 
Bowes.  Alan was a Class 3 Water 
Plant Operator and retired in Feb-
ruary 2020 with 42 years of public 
service for the City of Lewisburg 
Public Works Department.

Special Interest
J He is survived by his wife, Julie 

Myers Rhodes; sons, Justin Rhodes 
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HONORARY MEMBERS
We would like to give a special thanks to all of our current and former Board Members and Staff who have helped shape WVRWA.

April Atkinson

Lew Baker

Joe Blair	

Rocky Bragg

Ron Brill	

Debbie Britt

Gary Buckbee

Dwight Calhoun

Dan Campbell

June Ann Carr

Tim Carroll

Linda Davis-Adkins

Ricky Dennison

Mike Dill

George S. Evans

Joseph Ferrell

Thomas A. Ferris

Elaine Flaxer

Chet Fleming

David Foster

Dina Foster

Jennifer Freeman

Barbara Gerkin

Lamar Godbey

Todd Grinstead

Thomas G. Hall

Dreama Hammonds

William Hancock

Lowell Hardman

Lynn Hartman

Calvin Hatfield

Alan Haught

J. B. Heflin

Mike Hersman

Doug Hervey

C. David Holt

John Huddleston

Mary Hutson

Deborah D. Jividen

Erica Johnson

Jim Johnson

George Kallai

Curtis Keller

Matthew Lamp

Tom Landis

Danny Lewis

Randall Lewis

Clayton Lutz

Starla Lynch-Snead

Jeff Martin

Bertis McCarty

J. Robert McCarty

Amanda McGinnis

Jack McIntosh

Mike McNulty

David Miller

Will Miller

Elbert Morton

Herb Montgomery

Grover Moore, Jr.

S.E. “Ed” Moats

Wayne Oates

Robert L. Pack, Jr.

Tina Parsons

Tom Pitman

Gregory Preece

Larry Rader

Jearl Ramsey

Dwight Reggi

Rick Roberts

Porter Robertson

Jim Runyon

Steven Sanders

Dalip Sarin

Douglas Schafer

Bonnie Serrett

Doug Skeen

Douglas Smith

J. C. Smith

Mary Smith

Margaret P. Sos

George Sparks

William A. Spino

Debora Starnes

Grace Stewart

Fred D. Stottlemyer

Tim Stranko

David Swain

Amy Swann

Floyd Teter, Jr.

Ray Tilley

Daniel Vestal

David Wagner 

Darrell Wellman 

Jim Wesolowski

Taylor Whittington 

Janie Witt 

Bill Yunker



52        MOUNTAIN STATE WATER LINE

Adrian PSD
Alderson
Alpine Lake Public Utilities
Arthurdale Water
Athens
Beckley Sanitary Board
Belmont
Benwood
Berkeley County PSSD 
Berkeley County PSWD
Berkeley Springs Water
Bethany Sanitation Board
Beverly
Big Bend PSD
Bingamon PSD
Bluewell PSD
Bradley PSD
Bradshaw
Branchland-Midkiff PSD
Bridgeport
Brooke County PSD
Buckhannon
Buffalo Creek PSD
Burnsville
Cairo
Caledonia Heights
Camden-On-Gauley
Cameron
Canaan Valley PSD
Carpendale
Cedar Grove
Central Barbour PSD
Central Boaz
Central Hampshire PSD
Century Volga PSD
Chapmanville
Charles Town
Chester
Chestnut Ridge PSD
Clarksburg Water Board
Clay County PSD
Clay Municipal Water Works
Claywood Park PSD
Clinton Water Assoc.
Clover PSD
Coalton
Colfax PSD
Coolfont Mountainside  Assoc.
Cottageville PSD
Cowen PSD
Crab Orchard-MacArthur
Craigsville PSD
Culloden PSD
Danese PSD
Davis
Davy Municipal Water Works
Denver Water Assoc.
Doddridge County PSD
Downs PSD

East Bank
East View PSD
Eastern Wyoming PSD
Eleanor
Elizabeth
Elk Valley PSD
Elkins
Elkins Road PSD
Ellenboro
Enlarged Hepzibah PSD
Fairview
Farmington
Fenwick Mountain PSD
Flatwoods-Canoe Run PSD
Follansbee
Fountain PSD
Frankfort PSD
Franklin
Gauley River PSD
Gilbert Water
Gilmer County PSD
Glen Dale
Glenville
Grandview Doolin PSD
Grant County PSD
Grant Town
Grantsville
Greater Harrison PSD
Greater St. Albans PSD
Green Valley-Glenwood PSD
Greenbrier County PSD #1
Greenbrier County PSD #2
Hammond PSD
Hamrick PSD
Hancock Co. PSD
Hardy County PSD
Harman
Harpers Ferry
Harrisville
Hartford
Hillsboro
Hinton Sanitary Board
Hodgesville PSD
Hughes River Water Board
Hundred-Littleton PSD
Huttonsville
Huttonsville PSD
Ice’s Run PSD
Jane Lew PSD
Kanawha PSD
Kenova Municipal
Keyser
Kingmill Valley PSD
Kingwood
Lavalette PSD
Leadsville PSD
Lewisburg
Little Creek PSD
Logan

Logan County PSD
Lubeck PSD
Mannington PSD
Marlinton
Marshall County PSD #3
Marshall County Sewage
Martinsburg
Mason
Mason County PSD
Masontown
Matewan
Meadow Bridge
Meadowbrook Homeowners Assoc.
Middlebourne
Midland PSD
Mill Creek
Milton
Mineral Wells PSD
Monongah
Monumental PSD
Moorefield
Moorefield Regional Wastewater
Morgantown Utility Board
Moundsville Sanitary/Water
Mount Hope
Mountain Top PSD
Mt. View Water Assoc.
Mt. Zion PSD
Nettie - Leivasy PSD
New Creek Water Assoc.
New Cumberland
New Martinsville
Newburg
Northern Jackson County PSD
Northfork
Norton-Harding-Jimtown PSD
Nutter Fort
Oak Hill Sanitary Board
Oakvale Road PSD
Paden City
Page-Kincaid PSD
Parkersburg Utility Board
Parsons
Paw Paw Municipal
Paw Paw Rt. 19 PSD
Pea Ridge PSD
Pendleton Co. PSD
Pennsboro
Petersburg
Philippi
Piedmont
Pineville
Pleasant Valley PSD
Pocahontas County PSD
Preston County PSD #1
Preston County PSD #4
Preston County Sewer PSD
Putnam PSD
Rainelle

Raleigh County PSD
Ravencliff-McGraws-Saulsville PSD
Ravenswood
Red Sulphur PSD
Reedsville
Reedy
Ridgeley
Ripley
Rivesville
Romney
Ronceverte
Rowlesburg
Rupert
Salem
Salt Rock Sewer PSD
Shady Spring PSD
Shinnston
Short Line PSD
Southern Jackson PSD
Southwestern Water PSD
Spencer
St. Albans MUC
St. Marys
Stonewood
Sugar Creek PSD
Summit Park PSD
Sun Valley PSD
Taylor County PSD
Tennerton PSD
Tri County Water Assoc.
Triadelphia
Tunnelton Municipal
Tyler Co. PSD
Union
Union PSD
Union Williams PSD
Valley Falls PSD
Village of Beech Bottom
Village of Bethlehem
Vienna
Wardensville
Washington Pike PSD
Wayne
Webster Springs PSD
Welch
West Hamlin
West Union
Weston Sanitary Board
Wetzel County PSD #1
Wheeling
White Hall PSD
White Oak PSD
White Sulphur Springs
Williamstown
Winfield Sanitary Board
Worthington

VOTING MEMBERS
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WVRWA Associate Members - Winter, 2021 *Associate Member     •     **Sponsoring Associate Member
*** Sustaining Associate Member

Accounting/Financial

*Griffith & Associates, CPA’s

950 Little Coal River Road

Alum Creek, WV 25003

Phone: (304) 756-3600

See Our Ad Page 23

*Lowe & Associates, PLLC

1156 South Main Street

Milton, WV 25541

Phone: (304) 743-5573

See Our Ad Page 35

*Piper Sandler & Company

405 Capitol Street, Suite 613

Charleston, WV  25301

Phone: (304) 343-7102

See Our Ad Page 34

Attorneys

*Bowles Rice, LLP

600 Quarrier Street

Charleston, WV 25301

Phone: (304) 347-1100

See Our Ad Page 18

*Frost Brown Todd

500 Virginia Street E., Suite 1100

Charleston, WV 25301

Phone: (304) 345-0111

*Goodwin & Goodwin

300 Summers Street, Suite 1500

Charleston, WV 25301

Phone: (304) 346-7000

See Our Ad Page 34

***Jackson Kelly PLLC

500 Lee Street, E., Suite 1600

Charleston, WV 25301

Phone: (304) 340-1000

See Our Ad Page 4

*Jenkins Fenstermaker, PLLC

325 8th Street

Huntington, WV 25701

Phone: (304) 523-2100

See Our Ad Page 32

*Kay Casto & Chaney, PLLC

707 Virginia Street, E

Charleston, WV 25301

Phone: (304) 345-8900

See Our Ad Page 24

***Steptoe & Johnson, PLLC

P.O. Box 1588

Charleston, WV 25301

Phone: (304) 353-8181

See Our Ad Page 47

Insurance

***Bill Bailey Insurance Agency, Inc.

P.O. Box 246

Williamstown, WV 26187

Phone: (304) 375-4900

See Our Ad Page 31

***Bray & Oakley Insurance 

Agency, Inc.

P.O. Box 386

Logan, WV 25601

Phone: (304) 752-6850

See Our Ad Page 39

**Hayes Insurance Agency

202 Union Square

Marietta, OH 45750

Phone: (740) 373-2347

See Our Ad Page 23

*USI Insurance Services

1 Hillcrest Drive East, Suite 300

Charleston, WV 25311

Phone: (304) 993-3331

See Our Ad Page 8

Consultants

**Burgess & Niple, Inc.

4424 Emerson Avenue

Parkersburg, WV 26104

Phone: (304) 485-8541

See Our Ad Page 46

*Cerrone & Associates, Inc.

97 14th Street

Wheeling, WV 26003

Phone: (304) 232-5550

See Our Ad Page 24

*Chapman Technical Group

200 Sixth Avenue

St. Albans, WV 25177

Phone: (304) 727-5501

See Our Ad Page 38

*CME Operations

975 Georges Station Road

Greensburg, PA 15601

Phone: (724) 672-4800

**Crews & Associates, Inc.

69 Clay Street, Suite 202

Morgantown, WV 26501

Phone: (304) 292-6600

See Our Ad Page 24

*Dunn Engineers, Inc.

400 South Ruffner Road

Charleston, WV 25314

Phone: (304) 342-3436

See Our Ad Page 23

***E.L. Robinson Engr. Co.

5088 Washington Street, West

Charleston, WV 25313

Phone: (304) 776-7473

See Our Ad Page 19

*G.A. Covey Engineering, PLLC

P. O. Box 185

Sutton, WV 26601

Phone: (304) 750-2203

See Our Ad Page 24

**Gwin, Dobson & Foreman, Inc.

3121 Fairway Drive, Suite B

Altoona, PA 16602-4475

Phone: (814) 943-5214

See Our Ad Page 38

***Hornor Brothers Engineers

P.O. Box 386

Clarksburg, WV 26302

Phone: (304) 624-6445

See Our Ad Page 40

*Potesta & Associates, Inc.

7012 MacCorkle Avenue, SE

Charleston, WV 25304

Phone: (304) 342-1400

See Our Ad Page 37

*Rockacy & Associates, Inc.

2528 Thrush Road 

Charlottesville, VA 22901

Phone: (800) 836-1011

See Our Ad Page 23

*S & S Engineers, Inc.

501 Eagle Mountain Road

Charleston, WV 25311

Phone: (304) 342-7168

See Our Ad Page 35

*Stantec Consulting Services, Inc.

111 Elkins Street

Fairmont, WV 26554

Phone: (304) 367-9401

*Stiffler, McGraw and Assoc., Inc.

1731 N. Juniata Street

Hollidaysburg, PA 16648

Phone: (814) 696-6280

See Our Ad Page 16

**The EADS Group, Inc.

1126 Eighth Avenue

Altoona, PA 16602

Phone: (304) 212-5927

Contractors

*Breckenridge Corporation

#1 Brickyard Road

Buckhannon, WV 26201

Phone: (304) 472-3350

See Our Ad Page 38 

Laboratories

*Pace Analytical

P.O. Box 286

Beaver, WV 25813

Phone: (800) 999-0105

See Our Ad Page 32



54        MOUNTAIN STATE WATER LINE

WVRWA Associate Members - Winter, 2021 *Associate Member     •     **Sponsoring Associate Member
*** Sustaining Associate Member

*Preiser Scientific

94 Oliver Street

St. Albans, WV 25177

Phone: (800) 624-8285

See Our Ad Page 37

*Reliance Laboratories, Inc.

P.O. Box 4657

Bridgeport, WV 26330

Phone: (304) 842-5285

See Our Ad Page 18

Services and Products

**Advanced Rehabilitation Technology

1116 County Road 17

Bryan, OH 43506

Phone: (419) 636-2684

See Our Ad Page 5

**American Cast Iron Pipe/  

American Flow Control

2257 Clairmont Drive

Suite 220-222

Pittsburgh, PA 15241

Phone: (412) 721-9509

See Our Ad Page 42

**Ampstun Corporation

P.O. Box 784

Richmond, KY 40476

Phone: (888) 252-4784

See Our Ad Page 3

**Appalachian Software, Inc.

44 Amber Way

Scott Depot, WV 25560

Phone: (304) 757-1260

See Our Ad Page 16

*Aquafix, Inc.

P. O. Box 8682

Madison, WI 53708

Phone: (608) 729-6617

*Aqueous Sales, Inc.

13630 Hailsham Circle

Midlothian, VA 23113

Phone: (804) 379-0019

See Our Ad Page 12

*Benchmark Construction Co., Inc.

P. O. Box 1018

Hurricane, WV 25526

Phone: (304) 881-1735

See Our Ad Page 12

*BissNuss, Inc.

7 Court Street, Suite 260

Canfield, OH 44406

Phone: (330) 533-5531

See Our Ad Page 18

*Buchanan Pump Service & 

Supply Co., Inc.

P.O. Box 37

Oak Hill, WV 25901

Phone: (304) 469-3443

See Our Ad Page 32

**CITCO Water

4034 Altizer Avenue

Huntington, WV 25705

Phone: (800) 999-3484

See Our Ad Page 48

*Consolidated Pipe & Supply Co., Inc.

907 Honeybranch Industrial Park

Debord, KY 41214

Phone: (606) 298-0333

See Our Ad Page 38

*Core & Main

2825 Fairlawn Ave.

Dunbar, WV 25064

Phone: (304) 768-0086

See Our Ad Page 16

*DAS Group

3251-C Old Frankstown Road

Pittsburgh, PA 15239

Phone: (724) 327-8979

See Our Ad Page 12

*DN Tanks, Inc.

672 Main Street, Suite H

Harleysville, PA 19438

Phone: (717) 521-7595

See Our Ad Page 37

*Dorsett Technologies, Inc.

100 Woodlyn Drive

Yadkinville, NC 27055

Phone: (356) 518-1300

*DRV, Inc.

6 Commerce Drive

Pittsburgh, PA 15239

Phone: (412) 247-4816

See Our Ad Page 6

*Duncan-Parnell

900 S. McDowell Street

Charlotte, NC 28204

Phone: (800) 849-7708

See Our Ad Page 8

***Extreme Endeavors

1063 Hickory Corner Rd.

Philippi, WV 26416

Phone: (304) 457-2500 

See Our Ad Page 26

*Fehr & Cuda Sales, Inc.

P.O. Box 127

Greensburg, PA 15601

Phone: (724) 838-9394 

See Our Ad Page 12

*Forberg Scientific, Inc.

800 Old Pond Rd., Suite 705

Bridgeville, PA 15017

Phone: (412) 257-1551 

See Our Ad Page 37

*Ford Meter Box

13222 Fairview Road

Newark, OH 43056

Phone: (740) 319-4772 

See Our Ad Page 12

*Gilson Engineering Sales, Inc.

535 Rochester Road

Pittsburgh, PA 15237

Phone: (304) 342-0012

*Godwin Pumps a Xylem Brand

5329 Sissonville Drive

Charleston, WV 25312

Phone: (304) 984-0200

See Our Ad Page 6

*Golden Equipment Co., Inc.

P.O. Box 873

Mars, PA 16046

Phone: (800) 242-1494

*H&S Controls

1747 Country Club Road

Grafton, WV  26354

Phone: (304) 265-4433

See Our Ad Page 12

*Hymax/Mueller

201 Ralston Road

Richmond, VA  23229

Phone: (352) 789-9649

See Our Ad Page 37

*JABO Supply Corporation, Inc.

5164 Braley Street

Huntington, WV 25705

Phone: (304) 736-8333

*Leslie Equipment Co.

19 Goff Crossing Drive

Cross Lanes, WV 25313

Phone: (304) 204-1818

See Our Ad Page 34
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*Maryland Biochemical Co., Inc.

712 Tobacco Run Drive

Bel Air, MD 21015

Phone: (410) 734-9100

See Our Ad Page 23

*Master Leak Technologies, LLC

100 Home Road

Hatboro, PA 19040

Phone: (267) 236-6184 

***Master Meter, Inc.

101 Regency Parkway

Mansfield, TX 76063

Phone: (800) 765-6518

See Our Ad Page  25

*Mid Atlantic Storage Systems, Inc.

1551 Robinson Road

Washington C.H., OH 43160

Phone: (740) 335-2019

See Our Ad Page 32

*Miss Utility of West Virginia

5608 MacCorkle Avenue, S.W.

South Charleston, WV 25309

Phone: (304) 345-3959

See Our Ad Page 16

*Muni-Link

P.O. Box 250, Stadium Drive

Bellwood, PA 16617

Phone: (814) 742-7700

See Our Ad Page 8

**National Road Utility Supply, Inc.

P.O. Box A

Valley Grove, WV 26060

Phone: (304) 547-0101

See Our Ad Page 30

*Neptune Technology Group

2305 W 18th Street

Wilmington, DE 19806

Phone: (302) 824-6918

See Our Ad Page 6

*Perma-Patch

6123 Oakleaf Avenue

Baltimore, MD  21215

Phone: (410) 764-7117

See Our Ad Page 35

*Pittsburg Tank & Tower Co.

P.O. Box 913

Henderson, KY  42419

Phone: (270) 826-9000

See Our Ad Page 37

*John P. Place, Inc.

90 Clairton Boulevard

Pittsburgh, PA 15236

Phone: (304) 343-2607

See Our Ad Page 6

*ProSource Water Products, Ltd.

14680 Pleasant Valley Road

Chillicothe, OH 45601

Phone: (888) 772-5478

See Our Ad Page 6

*Quality Water Services, LLC

160 John Street

Weston, WV 26452

Phone: (304) 452-9883

See Our Ad Page 8

*Service Pump & Supply Co.

P.O. Box 2097

Huntington, WV 25721

Phone: (304) 429-6731

See Our Ad Page 8

*Sewerin

100 Home Road

Hatboro, PA 19040

Phone: (267) 236-6184

See Our Ad Page 12

*Shafer, Troxell & Howe, Inc.

97C Monocacy Blvd.

Frederick, MD 21701

Phone: (301) 682-3390

See Our Ad Page 18

*Sherwin-Williams

450 2nd Street

Saint Albans, WV 25177

Phone: (304) 727-4359

See Our Ad Page 6

*State Equipment Inc.

P.O. Box 3939

Charleston, WV 25339

Phone: (304) 776-4405

See Our Ad Page 6

*Suez Water Advanced Solution

1230 Peachtree Street, N.E., Suite 1100

Atlanta, GA 30309

Phone: (855) 526-4413

See Our Ad Page 8

*Tepco-Trombold Equipment Co., Inc.

P.O. Box 897

Mars, PA 16046

Phone: (724) 625-4260

See Our Ad Page 6

*Total Equipment Company

400 Fifth Avenue

Coraopolis, PA 15108

Phone: (412) 269-0999

See Our Ad Page 34

*Tri State Industrial Coating 

Contractors Alliance

512 33rd Street

Parkersburg, WV 26101

Phone: (304) 546-1909

See Our Ad Page 12

***USABlueBook

3781 Burwood Drive

Waukegan, IL 60085

Phone: (800) 548-1234

See Our Ad Back Cover

*Utility Solutions, Inc.

327 Curtis St.

Delaware, OH  43015

Phone: (740) 369-4300

See Our Ad Page 16

*Valtronics, Inc.

P.O. Box 490

Ravenswood, WV 26164

Phone: (304) 273-5356

See Our Ad Page 32

*Vermeer of West Virginia

5900 MacCorkle Avenue

St. Albans, WV 25177

Phone: (304) 768-5965

See Our Ad Page 35

*Visu-Sewer East, LLC

10994 Leadbetter Road

Ashland, VA 23005

Phone: (804) 752-6737

*Warren Pump & Supply

1551 Jackson Avenue

Huntington, WV  25704

Phone:  (304) 429-6723

See Our Ad Page 24

*Water Development Authority

1009 Bullitt Street

Charleston, WV 25301

Phone: (304) 414-6500 

See Our Ad Page 37

*W.C. Weil Company

P.O. Box 7144

Charleston, WV 25256-0144

Phone: (304) 776-5665

See Our Ad Page 32

*West Virginia Tank Services

P. O. Box 1299

Bridgeport, WV  26330

Phone: (304) 844-7276

Phone: (304) 518-1264

See Our Ad Page 22
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INDIVIDUAL MEMBERS

Big Bear Lake

National Radio Astronomy Observatory

NON-COMMUNITY MEMBERS
Peterkin Camp & Conference Center

Valley Vista Adventist Center

Ashland Scenic Campground

Global Capital of World Peace

The Greenbrier Hotel Corp.

AFFILIATE MEMBERS
Mettiki Coal (WV) LLC

Newell Company

Twin Falls State Park

WVRWA Welcomes New Members

Michael Barkley

Timothy Bennett

Mike Burkardt

Ron Byrnside

John Cobb

Steve Cornwell

Bill Cunningham

Bruce Darner

Matt Dawson

Matt Diederich

Dwayne Duffield

Samme Gee

Michael Giannini

Kevin Hamrick

Kevin “Ricky” 

Hamrick, Jr.

David Holstein

John Inghram

Ernie Jack

Danny Kirk

Patricia Lee

Michael Morrison

Richard Ohalek

Jason Roberts

Matthew Stanley

David Stover

Shawn Thompson

Calvin Upton, P.E.

Doug Urling

Frank Welch

Peggy Wolford

Louis Wooten

Gary Young

Associate Member
Frost Brown Todd

West Virginia Tank Services





PRESORT STD
U.S. POSTAGE

P A I D
CHARLESTON, WV
PERMIT NO. 1013

WEST VIRGINIA RURAL WATER ASSOCIATION
100 YOUNG STREET

SCOTT DEPOT, WV 25560
1-800-339-4513

Change Service Requested

800.548.1234  •  usabluebook.com

Portable pumps
IDEAL FOR STANDING WATER

for wet work areas

PlantPRO™ Utili-Pump Meter Pit Pumps
make it easy to keep work areas dry—great for meter 
pits, valve boxes, manholes, excavations and other 
soggy work areas. They pump 15 gpm and run for an 
hour per charge on a standard DeWalt® power tool 
battery (not included).

A USABlueBook Exclusive—Order Today!
18V Utili-Pump # 365018 $169.95
20V Utili-Pump # 365020 $169.95

FOR MORE PORTABLE PUMPS, see usabluebook.com/portable


