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Moody's Adds Two New Locations 
Fenske and T qylor to open Pittsburgh and Hams burg offices -
Moody and Associates, Incorporated of Meadville, Pennsylvania 
is pleased to announce the addition of two highly qualified 
ground water professionals to our team. 

Mr. Chip Fenske, P.G., will open and manage our Pittsburgh 
Area office in February '98. Chip has extensive experience in 
consulting and contracting projects involving water supply 
development, water well cleaning/service, and pump sales and 
service. Chip will service our customers in the !ri-state region . 

Mr. Larry Taylor, P.G., will open and manage our Harrisburg 
Area office in March '98. Larry comes to us from the 
Susquehanna River Basin Commission (SRBC) and will apply 
his experience in ground water consulting/contracting projects to 
our customers in the central and eastern Pennsylvania area and 
southern New York. 

Since 1891, Moody's has been providing municipal and 
industrial customers with quality services in the groundwater 
industry. The following is a brief listing of our services: 

+ GROUND WATER RESOURCE EVALUATIONS 

+ WELL INSTALLATIONS 

+ WATER WELL REHABILITATION/SERVICE 

+ PUMP SALES/SERVICE 

+ HYDROGEOLOGIC/ENVIRONMENTAL CONSULTING 
SERVICES 

+ DRILLING SERVICES 

• Cable-Tool Drilling • Auger Drilling 

• Direct-Push Drilling • Rotary Drilling 

• Core Drilling 

Moody's staff of experienced geologists and field technicians 
provides practical and cost-effective problem solving for our 
customers. Our high level of technical ability, combined 
with the 'small firm' characteristics of good c lient 
communication, conscientious project management and 
lower job pricing , gives Moody's a unique advantage over 
our competitors. 

We invite you to contact either Mr. Fenske or Mr. Taylor to 
acquaint yourself with the value that Moody's can apply to 
your project. 
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Pennsylvania Rural Water Association would like to invite you to prepare a short article about 
your water/wastewater system or other topics whjch would be of interest to our readers. We also 
welcome articles from our Associate members. Share your news with us. 

Send your articles with black and white photographs, if avai lable, [0: PRWA, 138 West Bishop 
Sn·eet, Bellefonte, PA 16823, Telephone 814-353-9302/Fax: 814-353-9341/email: prwa@prwa.com 
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The Official Publication of !he Pennsylvania Rural Water Association is published quarterly for distribution to 
representatives of rural and municipal water and wastewater utilities, individual and associate members, legisla
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~CLEAN WATER 

ACCURI'TELY SIZED SAND 
FOR PRo PeR WATER HOW 

D E P ANDAWWA 
APPROVED 

CA&.l US A80UT YOU« FIL'ffA SAND NEEDS 
8ooj8S4·12.63 er~ 

• Municipal water depts. • StLICAGRAVEL 
purchase o r<(ers accepte4 • ANTHRACITE • MANeANfSEGREENSAND 

.__.-_....,. (412) 461 -9060 • FAX (412) 461-9061 • (800) 854-SAND (7263) 

BROWNS HILL SAND & GLASS BLOCK 

PRESTRESSED CONCRETE TANKS 
RlCK PAGE Regional Manager 

Nargun Corp., 4500 Black Rock Rd., Hampstead, MD 21074 Tel. 410-374-6300 

717/252-3908 

W.O. Fox 
TAPPING & W ELDING, INC. 

WATER MAIN TAPS - 3/4 " THROUGH 20" 
LINE STOPPING SERVICES 

R.D. 2, Box 68 

Cool Creek Road 
Wrightsville, PA 17368 

The Total Solution for System Automation 

TAABSTM 
SOFTWARE 
PRODUCTS 

• Utility Billing 

• Corp.orate & Fund A~counting 

• Cash Drawer/Bar Code 

• WorkOrder/lnventory Control 

• Meter Tracking 

• HandH~Id Readers 

• Preventativ.e Maintenance 

• Mappi~g/GIS 

v' Superior Software 
v' Full Staff of Support Technicians 
v' On-site Installation and Training 
v' Advanced User's Seminars. 

LEADING 
THE INDUSTRY 

IN PC BASED ... 

i 
ACCOUNTING AND BILLING 

SOFTWARE 

--·-----..J/ 
5eNSUS.. approves and recommends TAABS' software for the most 

· advanced interface possible w~h the 5eNSUS.- Automated Meter 
Reading Systems, ~. lllllfillflRd..., and l'llallad ... 

( SALES HOTLINE 800 259-8222 

TAABS• UBS, Inc • PO Box 4369 • Tyler, TX 757 12 • (903) 535-8222 



W.C. Weil Company 
Water and Waste Water Equipment 

P.O. Box 199 
Allison Park, Penna. 15101 
Phone (412) 487-7140 
Fax: (412) 487-7144 

S.K. DEWATERING SERVICE 
875 Old Rt. 119 North 

Indiana, PA 15701 

Mobile Belt Filter Press 
Dewatering Lagoons, Digester's and Sludge Ponds 

Phone: 412-465-4085 
Fax: 412-465-6736 

URF4CE 
TE C HNO LOGI ES c 0 . 

LOCATING •TESTING 
PINPOINTING 

LEAK DETECTION SPECIALISTS 
COMPLETE 

UTILITY AND PIPELINE 
SERVICES 

165 Stewart Avenue 
East Rochester, PA 15074 

24 Hours A Day 
CALL: ( 412) 728-0460 

Mike Carver, Consultant 



Featured Water Company 
Greencastle Area Water Authority 

Located in south central Pennsylvania just off 
Exit 3 of I -81 is the Boro of Greencastle. 
Surrounded by farms and agriculture it has a long 
and storied past. As farming slowed industry 
started coming to the area. Corning Glass and 
Grove Crane call the village, named for a 
Northern Ireland ancestor, home. 

The water system started around 1880 as a pti
vate system and became public in 1900. The orig
inal source was springs, wells were added as a 
backup. Before the Boro was mandated to build 
the filtration plant, the only treatment was disin
fection. 

The new Moss Spring Water Treatment Plant 

.... 
. ,.:.:· 

uali!Y 
our Commiunent ~ Q!!.Jap! 

Greencastle Motor Control Center 

went on line in November 1995. Treatment 
includes dual media filtration , ion exchange, 
nitrate removal, polymers for sedimention and 
chlorination. Permit capacity is 1.6 mgd. Two 
tanks give the Boro a storage capacity of 1.25 mg. 
The authority is managed by Ken Myers and 
Chief Operator at the plant is Tom Green. The 
plant is staffed 24 hours a day by Bob Smith, Dale 
Wright, Tim Moore, Rodney Eberly and John 
Riess. If you are headed down l-81 take Exit 3 
and visit with Ken and the guys, they are proud of 
the plant and would welcome anyone who wants a 
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Visit Our Web Site at www.prwa.com 

~rural 
@Products/Service @ Membership Info. @ 1998 Annual Conference @ Training Sessions @ Feedback 

@ What's New! @ Other Sites of Interest 

ome 
The PA. Rural Water Association 

began September 1, 1997 to coordinate water & wastewater system programs on a state-wide basis. 

PRWA's Mission: PRWA is dedicated to providing professional technical support, system training, reliable and 
timely infmmation and other valuable benefits to the rural and small water and wastewater systems throughout 
the Commonwealth. 

THE GUAUMI FED SOLUTION TO 
YOUR HUMIDII 'f PROBLEMS. 

HI-E D RY' 

A Sampling of Current Users: 
Greensburg, IN 

Lake in the Hills, IL 
Campbellsport, WI 

Sun Prairie, WI 
New Lenox, WI 

Delavan, WI 
Beloit, WI 
Morton, IL 
Algona, lA 

Menasha, WI 
Muskego, WI 

Wauconda, WI 
Brookfield, WI 
Middleton, WI 
Albertville, MN 

Eden Prairie, MN 
Muskegon Hts., Ml 

Colby, WI 

Call: 1-800-533-7533 
~ Therma-Stor Products a division ol DEC lnlemallonal. Inc. 

I:>EC 1919 S. S1oogn1on Rd .. PO Box 8050, Madison. WI 53708 
·· •• · ·· .... •• Phone: 8()().533-7533 Fax: 608·222· 144 7 
'-' Web Site: h11p://www.thermastot.com 

E·mai~ salesO thermastor.com 

"The dehumidifiers ... are keeping our plant dry which is 
a first. .. " Algona, lA 

"Your problems will be solved. " Caledonia, NY 

"It was that simple: they work: they're efficient and they're 
maintenance free!" 

Hudson, WI 

'li'f'he units are ideal for water treatment plants." 
Newton, lA 

I 

W~·are very happy and 
recommend it. " 
6rOokfield, WI 

u0U( ?Y,St~m sweats profuse
, /~ .. We rdfler:J a 200 in ... it has 

kept the plant bone dry." 
Colby, WI 

'The HI-E Dry ... handled the job 
easily." 

Greensburg, IN HI-E DRY 200 



Expect 
overnight delivery 

on the best 
valves and strainers 

in the business 

When you use 
FIP PVC and CPVC 

_ true union ball valves 
and strainers, you're 
buying products that 
are the Cadillac of 
the industry, bought by 
the U.S. Air Force, 

Mercedes Benz, IBM, GM, Intel, etc...the finest, 
most demanding companies in the world. • 

SYRACUSE, NY 

And when you buy from us, you get • 
FRIEDENSfj!RG. PA 

the prompt delivery you have every right 
to expect. Most orders aaualfy go overnight. 

Our stocking the full line - and our four warehouse 
locations across the east coast -

make that possible. 

Call us at 800.ll.S.8999 

We think you'll like what you hear. 

D.A. FEHR, INC. BOX 189 FRIEDENSBURG, PA 17933 
Web sire: http//www.dafehr.com E-mail: dafehr@worldnet.att.net 

• 
ASHlAND, VA 

• SANF!)_JY>, NC 



February 5, 1998 

Pennsylvania Rural Water Association 
138 West Bishop SLreet 
Bellefonte. PA 16823 

Attention: Itchee & Scratchie 

BRADFORD CITY WATER AUTHORITY 
28 Kennedy Street • Bradford, Pennsylvania 16701 

Phone: (814) 362-3004 • Fax: (814) 362-3811 

As a long time reader of the Kevstone Tap I could not resist the overwhelming urge to contact you concerning the most rccem Winter 98 publicat ion. 
Mr. Krchnavy's version of events and explanation for his injuries is a dou ble-tongued, fraudulent, spurious, delusionary. pe1jurious and duplicitous misrepre

sentation of the facts. In plain English - It's A Whopper! 
So that l do not con tri bute to the aggrand izement and the delusions of amateur scribes. there is a sing le point that I insist must come to the fore. That is that 

the word gQlf should never, ever be printed in the same publication (much less on the identical page) tl1at also mentions rh names of PRWA staffers. 
For anyone's information I bad the grand ol.isfonune on two separate occasions during 1997 (once in Indianapolis and a unfonunate repeat at Hidden Valley) 

to witJ1ess first hand what this gaggle of profess ional liars, scofflaws, vagabonds and general miscreants can do to a perfectly good golf course. Is it any won- ,= 
der that the head o f the National Golf Course Superintendents Association, Bobby Jo Fungus, commented, "We'll have an old fashioned necktie party if those 
bastards from PRWA ever show up at of our golf courses again ." Sierra Club has these hacks on their h.it list as this country's No. 1 environmenta l hazard. 

As for their golf equipment, I personally have never seen such a collection of rakes, shovels and garden weasels being passed off as clubs. Some of this junk 
looks like parts that flew off an old manure spreader. I can only say that it is a poor craftsman that blames his tools. 

I would point out however that the excuses used for their substandard play were some of tlte most original I have ever heard. These include, but were by no 
means limited to: financial hardships, threats of divorce, parole violations, EJ nino, devaluation of the yen, lunar eclipse, Wresllemanja XVI, recent prostJ·ate 
exams, hemorrhoid surgery and constipation as weJI as a host of other physical maladies. 

These chops flail away at what I refer to as "Titanic" golf. That is three and one-half hours of mass hysteria and then everyone dies in the end. . .• 
I am sure that being abducted by aliens sometime during their tenure with PRWA has had an impact on their abi lity to grasp what the grand game is sup-

posed to be all about. That being noted, following is a brief individual summary. 
L Dave "Footwedge" Quinn. Vertically impaired, sharp pencil, big eraser, short memory (very short) poor match 2 + 3 + 2 = 5. 
2. Chris "Bucket Brain'' Shutt. Handicap for 9 holes is 24, number of beers in a case is 24. coincidence? I think not. 
3. John "Divothead" McCready. Last time he played he was soundly drubbed by a cripple, a dead man and a guy oo fire. 
4. Steve "Grooves" Krchnavy. Uses two swings; l. Onion swing (brings tears to your eyes) or 2. Gold Swing From Hell - so violent it caused a permanent 

groin injury (not his- someone else's). Protective gear mandatory. 
Eoough of thi s, as any more would be a waste of perfectly good paper. l just waoted to give fair warning to anyone that has not yet witnessed the PRWA dog 

and pony show when it comes to golf. 
As to what brought about Steve's injw·ies. h has nothing to do with muskrats and everything to do withjackalopes and snipe. "YOU WANT THE TRUTH?" 

!though you would never ask. ::YQlLChN'T HANDLE THE TRUTH!" 

~K1'm e.~ 0 THE RESPONSE to Bradford City Water Letter 

Dear Mr. Klem Q. Benjamin, 

On behalf of everyone at PRWA, we are appalled at your libelous manifesto, 
knave. Why would you feel defamed? 

The acerbity of your dialogue, the infelicitous act committed in scripture against 
the aforementioned movers and shakers of PRWA. Monuments are erected in towns 
and villages across America to honor lesser men, such as yourself. You should 
assume the practice of mendicant in front of men which you just chastised verbally. 
Why did you not just use a quirt, or better yet, your best mash.ie on them 111 
Obviously your mind is like a fistula spewing indecorous tomes. 

The ignominy and imbroglio you have placed PRWA in; we can only say "Ipse 
Dixit"! Your great lack of improvident and invidious gainsay is only esoteric 
giaour's. May we offer you a gesticu lation with your abbrobation. For a jinni you 
are quite Iento of mind, a fer-de-lance possessing fatuity; your habiliment an 
ignominy in itself. 

Disrespectfully Yours, 
I.M. Itchee 

L..__ [ r:fl~1.1'"!;:-z -~ I'];~~J'ITi& ·.'.::~ .... ~ii_,IT •. ~ ;~.,.i.i?-:~~--i! .,..~c~"'i~?',r~mil~~E~~·I.< II Yule B. Scratch.ie 
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Popular 

Demand 

Quality on Tap IGts! 

A practical "Hands-On" Guide to better Public Relations for Small Water Utilities. The kit comes 
in a 3-ring binder which will allow for insertion of new and revised information as it becomes 
available. 

Each kit includes: 
• Sample Press Releases 
• Information on how to create an effective newsletter 
e School exercise for making educational presentations at your local schools 
e Quality on Tap logos for use in your promotional materials 
e Designs for bill stuffers and door hangers 

Increase Your Community Support ... 
Order your Quality on Tap !(it today 

for on[y $50 (shipping and handling included). 

Name ____________________________ __ 

Association ------------------------
Address---------------------------
City ___________ State _ _ Zip __ _ 
Phone Fax ____________ _ 

Send this order form to the: 
Pennsylvania Rural Water Association 
138 West Bishop Street 
Bellefonte, PA 16823 
Phone: (814) 353-9302 

(800) 653 -PRWA (in PA only) 
Fax: (814) 353-9341 



''What's On Tap'' 
by Chris Shull 

Well, the Conference is over and I just cannot believe the great time we all had! You know, all of 
you that didn't stop by for the training and good times in the Exhibit Hall, you missed it! You 
really need to come to a conference and try it! You'll want to keep on coming! I would like to 
thanl< all of our Associate Members for their support. They helped make this a memorable year. 

All right now. Let's talk shop a little. It's Spring and everyone is thinking about that unaccounted for water you 
came up with after you did your annual water audit. What's that you said? "What is a Water Audit?" Well, let me tell 
you if you don't already know. A water audit is just what it says. You're looking over the figures to see if the bottom 
line matches on the left with the bottom line on the right. Just like a budget audit. How do we do this, you say? 
Okay. First think we need is "the number of total gallons pumped or produced." Alright, you got that? Now we need 
"the total gallons purchased by the customers." Okay, do you have that? Now, subtract the customer's total from the 
total gallons pumped or produced. What did you get? Is it a big difference or a little difference? Well, it probably 
depends on the type of system you have. My meaning is how complex it is. What ever the amount, this is the num
ber of unaccounted for gallons of water. Do you think it's time to go looking for leaks? Yes!!!? No!!? I don't 
know!!? The answer is No!!! There are a couple of questions you need to ask yourself: 

1. Have we every done this before? 

2. If so, do we have some sort of storage after the master meter but before the customers? If so, and this is your 
first water audit, how many gallons does tins storage hold? Okay, now we know tills amount. Let's subtract that fig
ure from our unaccounted for figure and see what we get. I'll bet it brought down that lost water figure. Now you 
ask me why? Well, the amount of water in your reservoir or tank has gone across the master meter but not the cus
tomer's meters but yet is still there. At this point we need to remember for next time and every time we do an audit 
we have to subtract the amount. Are we ready to look for leaks now? Yes!!? No!!? Maybe! The answer is no, not yet 
but I'll leave that for the next time. 

Remember, be proud of what you do and do it well!! 

P.S. Did you know? 
The only water we will ever have is the water we have now!! (J 

MOON DOG'S 
"WE BELIEVE IN MUSIC'' 

828-2040 
378 FREEPORT RD. BLAWNOX 



BANKSON 
ENGINEERS, INC. 

Consulting Engmeers 

• urn Ef!eclive Water and Wastewater 
Engineering Design or.d Consultation 

• Municipal Engineering 

• Topographical ond Properly SuMrfS 

• feasibility Report>, lnspoction and 
Evaluations 

~.y-~1111111111 • (onlrad Adminrslrolion, 
Gronrunonship 

• Currently Serving 0\'er I 00 Worer 
and Sewer Authori1ies ond 
Municipalities 

100 8lul! Run Road.lncllotnola.. PA 15051 
(412) 767-5100 FAX (412) 767-5107 

f.MIII: blnltsonOusaor.MI 

Hughes 
Supply Inc. 

"Providing New Pump Equipment 
& Servicing Since 1934. 

Representing: 
• Peerless • Goulds 
• Grundfos • F.E. Myers 
• Hydr-o-matic • Berkley 
• Reda • Vaughan 
• Chern Tech • Pleuger 
• Water Soft • MTH Tool 

2300 Eldo Road 
Monroeville, PA 15146 
Phone: 412-372-71 03 

LEAD and COPPER PROT ECTION 
- . 

Serving l a t~ge- ·and sm a ll system s. natio nwide 

. CoRROSION CoNTROL PRooucTs 

·F -oR MuNiCIPAL ATER SYSTEMS · 

ORTHOPHOSPHATE$ • SILICATES 

• PoLYPHOSPHATES • BLENDED PHOSPHATES 

All systems were not created equal 
Let us help you select the best technology to control corrosion. colored 
water; iron, manganese, lead, copper and scale in your system ... 

... and ask about 
CAIROX® Potassium Pennanganate 

for your customers 

TEcHNICAL PRonucTs C oRPORATION 
A Division of Carus Corporation 

Rural Water Services Division 
31 5 Fi~h Street. Peru,IL 6 1 354 

Tel (800) 435 6856 Fax (8 15) 224 6697 

CA t! US 

distributed by 
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Country Boy Chuck 
by Chuck Groff 

Hey Guys, how's it going? Conference was great, wasn't it!! It is a high energy time for us 
at PRWA. Congratulations to all the award winners. You were well deserving of it. And all 
those who won the greenbacks, somolians, dinero, well, l'll be around some day for lunch 

My 1998 smoke testing schedule is full, and I do mean FULL. However, do not be afraid 
to call me, as PRWA has smoke blowers for members to use and I can come around to 

show you how to use it. Also, look for our futw·e smoke testing training session flyers to see if one is near you. Then come to 
it. 

We bave an 8-inch weir for flow measurement. This is for members only. Need to locate I & I problems? Call me to borrow 
this weir. I will ship it or come out on site and show you how to install and use it. Simple flow monitoring device. 

Bob Decker and I have been working on lining up some really good training sessions around the state. If you have a particu
lar subject you would like in your area, call us. WE WANT TO HEAR FROM YOU!!! If you have a real nice facility to host a 
training session in (firehall, VFW, Legion, club, etc.) caU and let us know. 1-800-653-PRWA. 

I have a favor to ask of you. My place has been in the Groff family for over 130 years. There is an old hand dug well in my 
yard. The top has been covered over as long as I can remember. This summer I hope to lay it up with stone, posts, hand crank, 
wooden bucket, and a roof. Make it a functioning well, as it was supposed to be. What I would like from you operators out 
there, is to give me a rock from your area, preferably one out of an old foundation so it's somewhat squared and already has 
character. So when I come visit, you can give it to me to bring back to Somerset Co., and mortar it into the well. And it will be 
called "The Well of Pennsylvania"! It truly will be, made up of stone from systems all across the state. I hope yours is in it. 
Thanks. 

Trout season is starting about now. Hope you catch some. And remember to limit your kill, don't kill your limit. Throw some 
back for another time and take a kid fishing. 

Spring gobbler season is just around the comer. Got any big boss birds scouted out? Want to take me along? Spring gobbler 
hunting is one of my favorite pastimes. Only bow hunting for deer and elk surpass it. I Jove watching and listening to the 
woods wake up in the morning. Makes you feel ALIVE!!! Hunt safely so you stay that way too. See ya'U in the field or at a 
training session. (j 

Volunteer Instructors Wanted For Operators' 
Certification Examination Review 

Based on completed evaluation forms for the operators' certification exam review workshops sponsored by the Education and Water 
Quality Committees last October, the committees hope to expand instruction provided in general water treatment, hydraulics and 
pumping, math, disinfection and regulations for Fall 1998 workshops. To do this, we need your help. 

If you are willing to share your talent and knowledge with others to benefit the water utility industry in Pennsylvania, send your 
qualifications to Lou Tschachler, c/o Pennsylvania-American Water Company, 800 West Hersheypark Drive, Hershey, PA 17033. 
Also, identify which of the following general location(s) you are willing to provide instructions: Pittsburgh, Philadelphia, Harrisburg, 
State College, Hazelton and Meadville. 

The conunittees greatly appreciate your desire to become involved in Section activities. (I 
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GeoServices, Ltd. 
Consulting Geologists &. Hydrogeologists 

Well Siting 
Well Head Protection 

Ground Water Supply Development 
Environmental Site Assessment 

Underground Storage Tank Remediation 

Office 

1240 North Mountain Road 
Harrisburg, PA 17112 

Phone (717) 541-0799 
Fax (717) 541-8930 

RETTEW 
ASS 0 CIA T E S. INC. 

e ENGINEERS 
e PLANNERS 
e ENVIRONMENTAl CONSULTANTS 
e lANDSCAPE ARCHITECTS 
e SURVEYORS 

}l. ju[[-service engineering firm serving 
Pennsy[vania :Jvt.unicipa[ C[ients 

since 1963. 

Specializing in Water Systems Design and 
Engineering, including: 

e Water Systems Study, Upgrade and Design 
• Systems Modeling 
• Construction Management 
• Groundwater Availability Studies and Remediation 
• Contract Operations 
• Wellhead Protection and Utilities Management 

Utilizing GIS 

' Corporate Headquarters: 
3020 Columbia Avenue, Lancaster, PA 17603 

717-394-3721 , Fax 717-394-1063 
E-mail: rettew@ rettew.com ~ Web Site: http://www.rettew.com 

Lancaster, PA • Mechanicsburg, PA • Orwigsburg, PA • York, PA • Margaretville, NY 

MALATESTA 
HAWI<E& 
MCl(EON LLP 

• PENNVEST Applications 

• Environmental Regulation and Litigation 

• Public Utility Commission Proceedings 

• Regulatory Compliance Matters 

• Related State and Federal Litigation 

MALATESlA HAWKE&: MCKEON LLP 
100 North Tenth Stre<:t 
P.O. Box 1778 
Harrisburg, PA 17 1 05 
(717} 236-1300 
W~b Page: hrrp://www.mhm-law.com 

0Jmact: Louise A. Knighr 
T homas J. Sniscak 
Lillian S. Harris 

GIBSON-THOMAS 
ENGINEERING CO., INC. 

Consu lling Engineers/Surveyors (Since 1916) 

Total Project Capability In: 
Civil 

Water Supply 
Wastewater Treatment 
Municipal Engineering 

1004 L igonier Street 
P.O. Box853 

Latrobe, PA 15650 

(412) 539-8562 
FAX (412) 539-3697 



Leak Detection Cost-effective and Beneficial 
Chris E. Leauber, General Manager for Heath Consultants Inc., LeakTek Division, Nashville, TN 

One of the many contributors to water 
Joss is unknown underground leaks in the 
distribution system, most of which go 
undetected for long periods of time. 
Aggressive leakage control programs can 
usually locate 50-75 percent of unac
counted-for water, which is the difference 
between the water delivered to the distri
bution system and the amount of water 
sold to customers. Eddie Harris, execu
live director of the Wilson County Water 
Authority in Lebanon, Tenn., said, "Our 
unaccounted-for water was [more than] 
45 percent, and we needed to take action. 
We implemented a leak detection pro
gram throughout the entire distribution 
system, reducing our unaccounted-for 
water to about 10 percent. The direct 
result was a reduction of 35 percent in 
the cost of the water we were purchasing 
from our supplier. It had a tremendous 
impact on reducing our operating costs." 

Once leaks are pinpointed and repaired, 
there is normally a direct reducUon in 
expenses equal to the cost of producing 
the amount of water recovered. The pro
duction cost is the cost of water pur
chased from a neighboring system, the 
cost for energy and chemicals to produce 
the water in-house, or both. If 50 percent 
of the unaccounted-for water is equal to 
1,000 gal a month and the production 
cost is $111,000 gal, then the value of that 
water is $1 ,000/month or $12,000/year. If 
the cost to implement a leakage control 
survey is $10,000, then the program 
would pay for itself in 10 months. 

A few years ago, sonic leak detection 

was considered the most advanced way to 
detect and pinpoint leaks. This method 
involves using sounding equipment to lis
ten for leak noise by making contact with 
system appurte nances (such as fire 
hydrants, valves, and meters), by listen
ing over the line to hear the leaking water 
affecting the soil underground, or both. 
This method works well on metallic sys
tems because the sounds produced by the 
leak transmit for long distances-up to 
1,000 ft (300 m) along the pipe wall, 
depending on leak type, pressure, and 
pipe size. 

Sonic leak detection is not as effective 
on plastic piping because the sounds do 
not transmit very far-often only a few 
feet (metres). A new method has been 
developed that uses a non in trusive 
device. This device straps on to the out
side of the pipe, measures the rate of flow 
through the pipe, and records the flow 
data at specified time intervals in a com
puter file. Grant Mitchell, general manag
er of the East Lowndes Water Association 
in Columbus, Miss., recently invested in 
this method of leak detection. He said, 
"The first leak we found, after only two 
days, paid for the equipment based on the 
annualized power and chemical costs of 
tbe water recovered from repairing the 
leak." 

With this method, a zone in the system 
is isolated by valving, and the minimum 
night flow is measured and recorded by 
an ultrasonic device. Flow less consump
tion is the leakage rate within that zone. 
The minimum night flow can be mea-

sured within various zones of the system 
to prioritize leak detection efforts. Zones 
with excessive night flow can be investi
gated further by step -testing , which 
involves isolating sections within the 
zone and recording the reduction in flow. 
T his process identifies and quantifies 
leakage within a specific axea. 

Once a cost-effective leak detection 
program has been implemented, then the 
frequency of the survey should be evalu
ated. A number of small water systems 
conduct on-going monitoring of night 
flow measurements to immediately iden
tify main breaks within a specific zone of 
the system and to track historical flow 
patterns to determine at what point it 
becomes economically feasible to imple
ment step-tests and sonic leak surveys. 

Reduced operating cost is not the only 
benefit of a leakage control program. 
Other benefits are ( 1 ) fewer over-time 
hours because leaks can be scheduled for 
repairs instead of responding to them on 
an emergency basis, (2) fewer unneces
sary excavations because leaks can be 
accurately pinpointed, (3) less infiltration 
to wastewater treatment facilities, (4) 
improved public relations because the 
utility is an active partner in conserva
tion, (5) reduced liability from undermin
ing of streets and surface icing caused by 
leaks, and (6) improved maps because 
updated information is provided about 
the piping system. 

Many small systems purchase water 
from a neighboring system. This water is 
valuable and should not be wasted. 6 

LAYNE WELL & PUMP DIVISION 
GROUND WATER SUPPLY WELLS & PUMPS 

SALES & SERVICE 
GROUND WATER MONITORING/ RECOVERY WELLS 

P.O. Box 788 • Meadvillle, Pennsylvania 16335 
800-331-5651 (814) 425-7505 



Points of Interest 
New 1720D Low Range Process Turbidimeter 

• Aqua Trend" • Design reduces stray lighl 
Interface for more occurole readings 
con ne/work 
mutiple 17200 
Turbidimeters 

• Potent-pending 
bubble trap 
eliminates 
fluctuations 
in turbidity 
readings 

• Instrument meets 
USEPA melhod 
180. I design 
and performance 
criteria 

• Products for 
Anolysis catalog 
highlights over 
3000woter 
and wastewater 
products 

~Contact: 
~ Barry Spiegel 
ltiO- c.rlltfed 800-227-4224, ext. 2 J 03 
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6801 · 814 23 1-2170 FAX 81 4 231-2174 

"A Practical 
Hands-On Workshop 

desig ned j ust for 
Utility Board 

Members." 
(COMI NG IN 1998) 
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Cosumer Education 
Effective Communication With Your Customers 

In the last magazine I talked about 
developing an education or communica
tions plan which would address your 
relationship with both the media and 
your customers. In my travels the past 
few months I have worked with someone 
I would consider an "expert" at consumer 
education. I have been to two public 
meetings with Mike Duffalo, Executive 
Director of the Indiana County 
Municipal Services Authority and I was 
impressed with the interaction between 
the citizens and the Authority. I asked 
Mike to write an article for us, but for 
now I would like to share a smaU part of 
a seminar presentation that he gave me 
called "Putting It All Together." The pre
sentation tells how the Authority was 
formed and some of the obstacles they 
had to overcome. I am going to print this 
as Mike wrote it because I think it has a 
message we can all benefit from. 

"The biggest obstacle to overcome was 
the resistance to change. Our rural peo
ple were a proud bunch with a deep 
sense of laissezjaire. What could gov
ernment do for them? Financing guaran
tees like a mandatory tap ordinance only 
led to more resistance. Involvement of the 

by Judy Muehl 

Local citizenry and maybe more impor
tantly the local leadership, may have 
been our only salvation. 
As projects developed and were accom

plished, we became subject to the prob
lems of norming. We became guilty of 
"group-thinking and censorship." All of 
a sudden we knew more than the people 
we represented or served. On the perfor
mance level we were often guilty of 
"social Loafing." 

Only the transforming features of our 
group allowed us to re-group, re-involve 
and re-formulate our purpose. Finding 
new ways to involve the citizenry without 
destruction, became a primary function. 

Of all the things /CMSA has done, none 
is anymore important than ro allow the 
citizemy to participate in the celebration 
of success. This is accomplished through 
ribbon-cull.ing ceremonies, dedications, 
and town hall meetings. Twenty -two 
years later, an orchestrated idea has 
given new meaning to the wo rds 
"Community Development." 
I've had the opportunity to work in 

local government and with water and 
wastewater systems in two states. I've 
been at many public meetings and I have 

to tell you that I was very apprehensive 
going into the meetings with Mike. I was 
surprised to discover that it was a pleas
ant experience. The people at the meeting 
have waited for years to get water service 
and aU that time have experienced diffi
culties that would make you and I furi 
ous. Yes, they were upset, but I didn't see 
the "it's them against us" situation. What 
I saw was water system personnel and 
informed citizens working together to 
solve a problem. 

I mentioned in my last article that we 
need to have informed consumers, not 
reactive rate payers. If you haven' t start
ed your consumer education project, we 
have a great new program ca1led Quality 
on Tap that can help you get started. Call 
the office and they can tell you about it. 

My next article will focus on the con
sumer confidence reports. 

Since this is a new column, let us know 
what you think, what questions you have, 
or what you have done to educate your 
customers. You , as members of our 
Association, are our customers . . . and 
your input is important to us! (I 

State Punishes Lab for Falsifying Data 
A Berks County laboratory that does water-quality testing for 

hundreds of public water supplies in the region had its certifica
tion suspended on January 9 by the state for fa lsifying test data. 

The investigation found that Hydro-Analysis Associates Inc. 
of Kutztown reportedly submitted false information to the 
Department of Environmental Protection , failed to follow 
required quality-assurance procedures and failed to properly 
maintain records on samples undergoing analysis. 

The firm did analysis on hundreds of water supplies in the 
region, including supplies in Berks, Bucks, Carbon, Lehigh, 
Monroe, Montgomery, Northampton and Schuylkill counties, 
said DEP spokeswoman Susan Rickens. 

DEP and Hydro-Analysis Associates are notifying the compa
ny's drinking water clients about the loss of certification so 
affected public water suppliers can make long-term arrange-

ments to have their samples tested by olher certified faciLities. 
In addition to public water supply companies, the laboratory's 

clients include some schools, restaurants and nursing homes. 
More than 1,000 public water suppliers in 63 counties are listed 
as clients of the Jab. 

The laboratory is also certified to perform drinking water 
analysis in Delaware, Maryland and New York. DEP has noti
fied those states and the U.S. Environmental Protection Agency 
of the company's loss of certification in Pennsylvania. 

DEP's investigation showed the laboratory failed to follow 
proper quality assurance procedures prescribed for analytical 
methods including verifying that certain equipment was proper
ly calibrated. The laboratory also failed to maintain records to 
all ow DEP' s auditors to reconstruct its analysis to verify the 
results. 6 
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Math for Wastewater Treatment Plant Operators 
This technical bulletin assumes that the reader has certain pro

ficiences in the handling of basic match principles. The reader is 
referred to the NRWA Training Guide entitled Basic Math 
Handbook if he or she wishes to review those principles. The 
training guide can be obtained by calling PRWA at 1-800-653-
PRWA. 

The purpose of the technical bulletin is to review the essential 
calculations the wastewater operators need to make on a fre
quent basis to properly operate their activated sludge process. 
The subject will not be a comprehensive review of the subject, 
but is written to provide a general review. 

Activated Sludge 
One of the most important methods of sewage treatment is that 

of employing activated sludge. The process employs a sludge 
which by aeration and agitation, has become floccu lent and 
accumulated a population of aerobic bacteria. This sludge is 
added to sewage and the mixture or mixed liquor, is agitated in 
the presence of oxygen and then settled. The clear liquid is dis
charged and a portion of the sludge is returned (returned activat
ed sludge) and the remaining portion is wasted (waste activated 
sludge). 

The theory is that if sewage is aerated by compressed air or 
mechanically, with an ad mixture of previously aerated sludge 
and the mixed aerated liquid is settled, it will be found that 
much more reduction in BOD is being accomplished than using 
aeration alone. 

Process Control 
The operator can control three features of the process. They 

are: (1) the rate at which air is pumped in to the tank, (2) rate at 
which sludge is returned to the tanks, (3) the rate at which 
sludge is wasted. If the aeration rate is too low, BOD reduction 
is low and more filamentous bugs will grow and will cause prob
lems with the sludge settling. The rule of thumb is to keep the 
level of dissolved oxygen between 1.5 and 4 mg/1. 

There are two frequently used methods to control the rate of 
return sludge. One method is to keep the sludge blanket in the 
clarifier at a constant thickness and the second is to conduct a 
settling test on the mixed liquor using a settleometer. 

Example: A mixed liquor is poured into a 1000 ml settleometer. 
After 30 minutes there are 300 m1 of sludge on the bottom. If 
the plant flow is 0.5 MGD, what should the return pumping rate 
be in MGD? 

Solution: 
Return sludge portion = 300 ml x 100% = 30% 

1,000 m1 

Effluent portion = 1.000 ml- 300 ml x 100% = 70% 
1,000 ml 

This tells us that 70% of the mixed liquor is effluent flow. With this 
as a known value, the mixed liquor flow rate can be determined. 

Mixed liquor flow rate= 0.5 MGD ~ 70% = 0.7 MGD 
100% 

Return sludge flow rate= 0.7 MGD x 30% = 0.2 MGD 
100% 

Often you will see the fonnula R 
Q 

ssv 
= TV-SSV 

Where R =return sludge portion 
Q = plant flow rate 

SSV :;;; settled sludge volume 
TV = total settleometer volume 

This formula is identical to the above calculation. 

For a practical matter once the operator determines this return 
sludge pumping rate, he or she has two options for operations. 
One, the operator can operate with a consistent pumping rate or 
two, pace the pump speed with the plant flow rate. A constant 
pumping speed is simpler to use but it may not work as well as 
flow-paced pumping. 

Controlling the waste sludge rates can be difficult. There are 
four basic methods that plants can generally use: 
+ Maintain tbe mixed liquor suspended solid (MLSS) within 

a range; 
+ Maintaining a certain age of bugs; 
+ Maintaining a ratio of food to bugs (F/M); and 
+ Microscopic examination of the bugs to maintain a healthy 

population 
We will examine some of the math skills needed for these 

methods. 

Consta nt MLSS 
The specific MLSS used for your plant must be determined on

site. After selection a MLSS, the plant can be operated for a few 
weeks and frequent monito1ing of effluent quality. If the actual 
MLSS is larger than the target MLSS, sludge wasting can be 
increased and if lower, sludge wasting can be decreased. This 
step-by-step process can be used until the proper MLSS is 
found. 

Example: The mixed liquor in a 0.25 MG aeration tank has a 
suspended solids concentration of 1,800 mg/1. The waste sludge 
is being removed at 0.06 MGD at a concentration of 3,000 mg/1. 
lf the target MLSS is 1,750 mg/1, what shou ld the new waste 
activated sludge (WAS) pumping rate be? 

Soluti{)n.: 
MLSS (in excess)= I ,800 mg/1 - 1,750 mg/l:;;; 50 mg/1 

If the excess is 50 mg/1 we need to know the pounds of solids: 
50 mg/1 x 0.25 MG x 8.34 lb/MG :;;; 104lb 

1 mg/1 
This excess is removed over a 24 hour period. 
104 lb/day :;;; 3,000 mg/1 x additional waste activated sludge 
(MGD) X 8.34 lb/MG 

lmg/1 

continued on page 17 
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Math for Wastewater Treatment 
continued from page 16 

104 lb/day = 0.004 MGD (additional waste 
3,000 mg/1 x 8.34lb/1v1G activated sludge) 

l mg/1 

New WAS 

Bug Age 

== 0.125 MGD + 0.004 MGD 
=0.129MGD 

There are two basic ways to calculate average bug age. The 
first is sludge age calculation which is based on bugs coming 
into they system. The second, based on bugs leaving the system, 
is Mean Cell Residence Time (MCRT) or Solids Retention Time 
(SRT). In the first case, the quantity of bugs coming into the 
activated sludge process is measured as the pounds of suspend
ed solids in the settled primary effluent. 

Example: An aeration tank has a MLSS concentration of 1 ,900 
mg/1 and the volume of the tank is 0.25 MG. The plant opera
tion is 1.5 MGD and the primary effluent suspended solids is 
112 mg/1. What is the sludge age? 

Solution: 
Sludge Age= lbs of bugs in aerator 

lbs/day of bugs into aerator 
lbs of bugs in ae(ator = 1,900 mgll x 0.25 MG x 8.34 lb!MG 

l mg/1 
= 3,962lbs. 

Pound of bugs entering aerator: 
112 mg/1 x 1.5 MGD x 8.34lb!MG = 1,401lb/day 

lmg/1 

Sludge Age = 3,962 lbs = 
2 83 

d 
1 ,401 lbs/day · ays 

Similarly, the Mean Cell Residence Time was the pounds leav
ing the system. 

Ooops! We Goofed! 

We inadvertently missed listing one 
of the Sponsors of our 2nd Annual 
Golf Tournament in our Winter '97 
Keystone Tap article. 

We extend a very appreciative 
''Thank You" to American Leak D etection, 
Pittsburgh, PA for their sponsorship. We recognize 
all sponsors as being important and we're sorry for 
the magazine mishap! 

MCRT = pounds of bugs in aerator tank 
or SRT pounds of bugs out/day 

Example: An aeration tank has a MLSS concentration of 1,900 
mg/1. Tbe volume of the tank is 0.25 MG. The waste sludge 
solids concentration is 4,900 mg/1 and the pumping rate of 
waste sludge is 0.03 MGD and the secondary effl uent suspend
ed solids concentration is 12 mg/L What is the MCRT? 

Solution: 
Pounds of bugs in aerator= 1,900 mg/1 x .25 MG x 8.341b/MG 

1 mg/1 
= 3,962lbs 

Pounds of bugs leaving = 4,900 mg!l x .03 MGD x 8.34 lb/MG 
in waste activated sludge 1 mg/1 

Pounds/day of bugs 
leaving effluent 

= 1,226 1bs/day 

= 12 mg/1 x 1.5 MGD x 8.34 lb/MG 
l mgll 

= 150 lbs/day 
MCRT = 3.963 lbs/day = 3.962 lbs/day 2.90 days 
or SRT 1,226 lbs/day + 150 lbs/day l,376lbs/day 

Food to Bug Ratio (FIM) 
Food is considered as the BOD in the primary effluent enter

ing the activated sludge process. For the "bugs" part of the ratio, 
we can use the pound of mixed liquor suspended solids in aera
tion. For a practical matter, BOD requires five days to determine 
whereas COD requires one day and it is often used for this cal
culation: 

Example: An aeration tank with a volume of .25 MG receives 
p1imary effluent flow rate of 1.5 MGD. The mixed liquor sus
pended solids concentration is 2,200 mgfl. If the primary efflu
ent BOD is 184 mg/1, what is the F/M ratio? 

Solution: 
E _ pounds of food _ pounds of BOD (in) 
M - pounds of bugs - pounds of MLSS 

Pounds of BOD = 184 mg/1 x 1.5 MGD x 8.34 lbs/MG = 2,302 pounds 
1 mg/1 

Pounds of MLSS = 2,200 mg/1 x 0.25 MG x 8.341bs/MG = 4,587 pounds 
1 mg/1 

.E = 2.302 lbs _ 50 M 4,587 lbs - · 

Microbiologjcal Examination 
Some claim that microscopic examination gives you early 

warning of suspending problems with the activated sludge 
process. To conduct the exam, place a drop of return sludge on a 
slide and examine it under a microscope using a magnification 
of 400. The crawlers and the stalks are the most important and 
you must keep these two in larger numbers than any other vari
ety to keep the sludge healthy. a 
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Wilh the P HILLIPS D RISCOPIPE• 4000/4100 POLYETHYLENE 
PIPING S"STEM. A complete, integrate.d piping and pipeline system 
developed specifically for water utilities. 

CONTACT LEE .SUPPLY - the largest stocking distributOr or high dcnsir; 
polyethylene piP.e in the eastern United States. 

• Our inventory of Phillips Driscopipe, fittings , valves, systems components 
and fabrication capabilities allows us to offer total piping pac.hag~s. 

• Lee Supply's own Oeet of over fifteen trucks, including 40', 45', and 50' 
trac tor trailers, assures prompt response and on-time delivery. 

• Our pump d epartment can provide design and engineering 
assistance. We offer total repair and installation 
service by factory-trained personnel. 

We Supply Solutions 

vVest Virginia_ Branch Office .bT & LI\:COI .\ AVf''\:CF 

1-888-353"-3747- l-800-353-3747 Cllt\RlFi~l.)l, PA 15022 
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CO RP O R AT I O N 

Is pleased to announce that 
ADVANCE INSTRUMENTS, INC. 
has been appointed exclusive 
TECHNICAL SALES REPRESENTATIVE 
for the states or portions of 
Pennsylvania, Ohio, West Virginia, 
Maryland and Kentucky. 

Royce and Advance Instruments, Inc. proudly oHer: 

Dissolved Oxyge n (ppm) Analyzers 
Total Suspended Solids Analyzers 
pH/ORP Monitors/Controls 

Sludge Blanket Level Monitors 
Interface Level Analyzers 
Flowmeters 

Please contact Advance Instr uments, Inc. for techntcal assistance. 

Phone: 41 2 -8J S-6200 
Fax: 4 12-BJS-6205 
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The PRWA Family Grows By Two More 

In the last magazine we introduced you to our new Receptionist, Jennifer Snare. For this magazine we'd now like to intro
duce two more members of the PRWA family- however, they aren't Circuit Riders, yet! 

Cole Michael Snare 

Jennifer Snare, PRWA's Receptionist gave birth to her 
first child (a son) on March 1, 1998. Jenn and husband 
Chad named him Cole Michael Snare; he weighed 8 
lbs. 15 oz. and was 21'H' long. 

Bob Decker, PRWA' s Wastewater Training Technician 
also became a father to his first child (also a son) on 
January 20, 1998. Bob and his wife Connie named him 
James Robert Decker. He weighed 5lbs. 12 oz. and 
was 18" long. 

James Robert Decker 

Congratulations to both Jenn and Bob on the new additions to their families and our best wishes for many years of happiness. 

and ASSOCIATES 

"Celebrating 100 Years of Excellence!" 

COMPLETE GROUND WATER SERVICES 

Monitoring Wells 

Test Wells 

Production Wells 

Pump Testing 

Ground Water Contamination Studies 

Monitoring Systems 

Expert Testimony 

Well Site Selection 

Pump Sales and Repair 

Well Rehabilitation 

Well Field Management 

Pump Test Analysis 

A.D. 4, Cotton Road 
Meadville, PA 16335 

814/724-4970 
800-836-5040 
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In the Trenches: 
It's Always Bener To Be Safe than Sorry 

Bloom field Town s hip , Michigan 
(September 24 , 1995) - One worker 
died and two were injured when a dirt 
wall caved in on them. The workers were 
constructing a sewer line when the acci
dent OCCUlTed. 

Statesville, North Carolina (February 
23, 1996)-A worker was ldlled when a 
trench caved in on him, burying him 
beneath three feet of dirt. A co-worker 
uncovered him within a few minutes, but 
paramedics arriving on the scene were 
unable to revive him. Police rep011s state 
that the trench had not been shored. 

P latte, So u th Dakota (June 26, 
1996)-A 33-year-old construction 
worker died when a trench caved in on 
him at the Snake Creek Recreation Area. 
The victim and another worker were 
buried in the cave-in while installing a 
water line. Rescuers were able to save 
one worker, but the other was further 
down the trench. He was pronounced 
dead at a nearby hospital. 

Why do these cave -ins happen? 
According to a Fall 1994 MRWA Today 
[Minnesota Rural Water Association] 
article on excavating and trenching, 
"with little or no warning, an unsupport
ed, improperly shored or sloped trench or 
excavation wall can collapse, trapping 
the workers below in seconds." 

Although work-related injuries do 
occur on many job sites, there's no rea
son to be "an accident waiting to hap
pen." Becoming familiar with safety 
practices and using that knowleclge on 
the job site may be the key in preventing 
many injuries as well as unnecessary 
deaths. 

Bealing that in mind, safety in trenches 
means far more than just complying with 
Occupational Safety and Health 
Association (OSHA) s tando.rd s. 
However, understanding those standards 
and why they exist is the beginning of a 
good safety program using that informa
tion may save your life. 

What is a trench ? 
OSHA defines a trench as a "narrow 

by Kathy Jesperson, NDWC Staff Writer 

excavation (in relation to its length) 
made below the surface of the ground. 
The depth is greater than the width, but 
the width of a trench (measured at the 
bottom) is not greater than 15 feet. lf 
forms or other structures are installed or 
constructed in an excavation so as to 
reduce the dimension to 15 feet or less 
(measured at the bottom of the excava
tion), the excavation is also considered to 
be a trench." 

Under OSHA standard 1926.652, sub
part P, trenches that do not exceed a 
depth of 20 feet require sloping, shoring, 
or shield ing to protect workers from 
cave-ins. 

"Trenches are common at many con
struction sites," says Michael Hein, pro
fessor of building sciences at Auburn 
University in Alabama. "They are usually 
required for laying water or sewer Jines. 
And workers in a trench must be protect
ed from a variety of dangers." 

What is a cave-in? 
"The mechanics of a cave-in are sim

ple," says Hein. "Undisturbed soil is kept 
in place by the horizontal and vertical 
forces of adjacent soil. The soil removed 
to create a trench is no longer available 
to provide support for the soil left behind 
in a trench walL With no support, soil 
from the trench wall will eventually 
move downward and inward into the 
excavation, creating a serious and life
threatening hazard for workers in the 
trench." 

Hein says there are numerous reasons 
why a cave-in may occur. "Soil, equip
ment, and stored materials stacked too 
close to a trench increase the likelihood 
of a cave-in. Vibration from vehicles or 
machines operated in nearby bui l. dings as 
well as compaction equipment increase 
the chances of a cave-in. Sudden changes 
in soil moisture conditions, such as after 
a rain or from a broken pipe, can precipi
tate a cave-in. 

"If enough water is present in soil," he 
continues, "it can push the soil particles 
apart, destroying the frictional strength 

between them. When pressures exceed 
the weakened soil strength, a large mass 
of soil will slide downward and into the 
trench opening." 

Heavy equipment and materials such as 
pipes or timbers should be kept as far 
back from the excavation as possible, 
notes the MRWA article. "When heavy 
loads must be kept near an excavation, 
the walls must be braced, sheet-piled, or 
shored to safely support the extra weight. 

"Spoil- the excavated material-can 
exert great pressure on excavation walls. 
It must be stored two feet or more from 
the edge of the excavation and be bani
caded or retained in an effective manner," 
states the MRWA article. 

Preventing Cave-ins 
"To protect themselves from a cave-in," 

says Rein, "workers need to cut back 
trench walls to a safe slope, or provide 
adequate shoring or shielding. And, a 
trench deeper than 20 feet must have a 
protective system designed by a regis
tered professional engineer." 

How can cave-ins be prevented'? 'Such 
accidents seldom have a single cause," 
notes the MRWA article. "To help allevi
ate such accidents, a competent person 
must continually evaluate the potential 
risk to workers in a trench," Hein adds. 

According to OSHA s tandards , "a 
'competent person' means one who is 
capable of identifying existing and pre
dictable hazards in the surroundings, or 
working conditions that are unsanitary, 
hazardous, or dangerous to employees, 
and who has authorization to take prompt 
corrective measures to eliminate them." 
But just who is this person? 

"Anyone can be a competent person," 
explains Hein, "a supervisor, foreman, 
engineer, or backhoe operator. The con
ditions set by OSHA are that this person 
be "capable" and "authorized" Persons 
become capable through training and 
experience. 

"Although OSHA does not require the 

continued on page 21 



It's Always BeUer to Be 
Safe Than Sorry 
continued from page 20 

competent person to be trained, this is the 
most likely means for them to become 
capable. Persons are authorized by the 
company they work for. Someone must 
clearly designate who the competent per
son is, and this must be understood by all 
workers. 

"The competent person must be on the 
job site whenever worker- are in a 
trench, evaluating changing soil condi
tions, inspecting protective systems, and 
looking out for the safety of woxkers," he 
says. 

"A person does not need to be buxied 
comple te ly to be seriously injured or 
killed," Hein explains. "Soil is so heavy 
that it can su ffocate a person by not 
allowing them to expand theh chest to 
breathe. The impact of heavy soil can 
crush bones and damage joternal organs. 
OSHA provides guidelines for proven 
safe excavation practices." 

Soil Is Heavy 
According to OSHA, io general, a 

cube of soil measuring one foot oo each 
side weighs around 100 pounds. A cubic 
yard of soil contains 27 of these cubes 
and weighs approximately 2,700 pounds. 
That's about as much as a mjd-sized auto
mobil e. (The soil 's actual weight will 
vary depending on the type of soil, mois
ture content, and other factoxs.) 

A trench wa ll collapse may contain 
three to five cubic yards of soil, weighing 
from 8,000 to 14,000 pounds. A person 
buried under only a couple of feet of soil 
could possibly Stlffocate within approxi
mately three rrunutes. Even if the person 
is rescued before suffocation occurs. the 
heavy soil loads are likely to cause seri
ous internal injuries. 

A person buried in earth as high as his 
diaphragm would not be able to dig out, 
and chances of survival are low. If a per
son's face is even partially covered, death 
is almost certain. 

The soil 's type also must be carefully 
identified to insure its stability during 
excavation, notes the MRWA article . 
"Excavations in wet or sandy soil, or 
areas that have been backfilled are rela-

tively unstable and must have strong sup
pon. Even hard rock sometimes can be 
hazardous; fa ults in the strata can make it 
unstable when cut." 

Changing weather conditions also affect 
the soil, according to the MRWA article. 
A heavy rain or melting snow can loosen 
soil, which may drastically increase the 
pressure on the shoring system, the arti
cle s tates. "Sho1ing frozen ground pre
sents another potential problem- a sud
den thaw can undermine an entire section 
of shoring. Even excessively dry condi
tions can reduce the cohesiveness of the 
soil. 

Sloping, Shoring, and Shielding 
According to OSHA, properly sloping a 

trench adds to its safety. Sloping is a 
method of protecting workers from cave
ins by excavating trench sides to form an 
incline away from the excavation. The 
angle of incline required to prevent a 
cave-in varies with differences in such 
factors as the soil type, moisrure content, 
and application of surcharge loads. 

"It is important to properly slope a 
trench because soil is very unstable when 
cut to an angle deeper than its natural 
~Ulgle of incline," says Hein. "In addition, 
surcharge pressures from soil, s tored 
materials, vehicles. and equipment next 
to the trench increase pressures in the soil 
adjacent to the trench." 

OSHA defines shoring as a structure
such as a metal hydraulic, mechanical or 
timber shoring system-that supports the 
sides of an excavation and is designed to 
prevent cave-ins. Shoring requirements 
vary for different soi l types and trench 
depths. 

"Commercially available aluminum 
hydraulic trench shores, when properly 
used, can securely brace trenches up to 
12 feet wide or 20 feet deep." says Hein. 
"And many aluminu~ hydraulic trench 
shores can be installed and removed 
quickly by one worker." 

A shield is a structure that is able to 
withstand the forces imposed on it by a 
cave-in and thereby protect workers with
in the structure. Shields may be perma
nent structures or may be designed to be 
portable and moved along as work pro
gresses. Some trench shields are stack
able to provide safe work areas in deeper 

trenches. Corrunercially available trench 
shields are typically made of either steel 
or aluminum co:nponents. 

Additionally, shields may be either pre
manufactured or job-built in accordance 
with OSHA regulations. Shields used in 
trenches are also referred to as " trench 
boxes" or " trench shields." 

Installing a Support System 
Whether workers are installing a slop

ing or shielding sys tem, they sho uld 
always start from the top down . When 
installing shoring, "care must be taken to 
place the cross beams or trench jacks in 
true horizontal position and space them 
vertically at appropriate intervals. The 
braces also must be secured to prevent 
sliding, falling, or kickouts ," notes the 
MRWA article. 

Workers also should take care to use 
shoring or shielding materials that are in 
good condition - free from defects and 
of the right size. Timbers with large or 
loose knotholes should not be used. 

Further, trenches should be left 
unshored for as little time as possible. 
"Installing shoring should closely follow 
the excavation work," the article contin
ues. "Even if no work is being done in 
them, dirt walls will slough off, causing 
dangerous overhangs. T he longer a 
trench is left unsupported, the greater the 
chance of a cave-in." 

Safety Measures 
Maintaining safety standards may save 

workers from injury or even death, Hein 
adds. "Most injuries that occur in trench 
accidents are severe or fatal." 

Bes ides tl1e risk of cave-in , trench 
workers need to be aware of other poten
tially hazardous conditions. "Hazardous 
atmospheres may exist in a trench and 
should be tested if digging near a landfill 
or other gas-bearing soil," he explains. 

Be aware of gas lines or other utilities. 
A trench that fills with water because of a 
broken line or high water table can be as 
dangerous as one with a leaking gas line, 
adds Hein. 

Workers must also be able to get out of 
the trench when necessary as well 
"Ramps and ladders must be provided for 
eg ress of workers," says Hein. Thi s 

continued on page 22 
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equipment must always be at the job site. 
According to OSHA regulation, ladders 
or steps should be placed so that no more 
than 25 feet of lateral travel is required. 

Also, daily inspections of the trench 
and safety systems should be carried out 
by a competent person, states the MRWA 
article. Inspections also are required after 
a rainstorm or any change in conditions 
that can increase the possibility of a 
cave-in or slide. "If dangerous ground 
movements are apparent, such as subsi
dence or tension cracks, all work in the 
excavation must be stopped until the 
problem has been corrected." 

However, no matter how careful work
ers try to be, accidents do happen. "If an 
accident does occur, get out of the trench 
and call 911," explains Hein . "Do not go 
back into the trench after a buried or 
trapped companion. The extra weight 
and vibration can precipitate a second or 
third cave-in. Shut off all vibrating 
equipment. Leave all hand tools in place. 

·~-. ' 

Do not attempt to dig the trapped work
ers out with sharp tools that could further 
injure them. 

"The best way to excavate a trench is to 
use any method that insures workers in 
the trench are adequately protected ," 
says Hein. " Leave the trench open for as 
short a time as possible. Have as few 
workers in the trench as necessary. And 
a lways, always follow OSHA guide
lines." 

Where cao I find more information ? 
For more information about OSHA 

s tandards tour their web site at 
http://www.osha-slc.gov/ and look under 
OSHA regulations or call the regional 
OSHA office in your area. OSHA pro
vides training on many topics, which is 
avai lable through regional offices. To 
report life-threatening situations, call 
(800) 321-0SHA. 

To obtain a free copy of Excavations, 
OSHA 2226, you may download it from 
their Web site, or write U.S. Department 
of Labor, OSHA/OSHA Publications, 
P.O . Box 37535, Washington , D .C. 
20013-7535, or call (202) 219-4667. You 
may also send a fax to (202) 2 19-9266. 

. . .,. 

To learn more about trench safety through 
an interactive trench safety tutorial, check out 
http:// www.bsc.auburn.edu/research/trench/. 
A fee of $75 applies to individual users 
and $299 for organization use. This tuto
rial takes about three hours to complete 
and is available for continuing education 
units. It covers many aspects of trench 
safety, including cave-ins, shoiing, and 
shielding. 

Other safety Web sites include: 
• http://www.safetyonline.net for Safety 

Online, 
• http://www.paho.org/ for the Pan 

American Health Organization 
• http://www. who.ch for the World 

Health Organization, and 
• http://www.ASSE.org/ for the American 

Society of Safety Engineers 
To receive a copy of the MRWA article 

"Excavating and Trenching," available 
through the National Small Flows 
Clearinghouse, call the NSFC at (800) 
624-8301 or (304) 293-4191 and request 
item #L003639. The cost is $0.75 plus a 
charge for postage. You may also order 
via e-mail at nsfc_ orders@ 
estd.wvu.edu. (j 

''So You Want To Be Certified'' 
The experience requirements for Sewage Plant Operator Certificate are as follows: 

Class 
A 
B 
c 
D 
E 
F 

Total Experience 
8 years 
6 years 
4 years 
2 years 
1 year 
1 year 

Minimum Operating Experience 
3 years 
2 years 
1 year 

6 months 
6 months 
6 months 

The experience requirements for Water Plant Operator Certificate are as follows: 

Class 
A 
B 
c 
D 

Total Experience 
8 years 
6 years 
4 years 
2 years 

Minimum Operating Experience 
3 years 
2 years 
1 year 

6 months 

An applicant for a Sewage Plant Operator Certificate or a Water Operator Certificate shall demonsu·ate that he has sufficient rele
vant experience to provide him with a working knowledge of the characteristics of sewage or water and of the operation, equipment 
and unit processes of distribution and/or collection systems or plants of the class and type which the certificate would authorize him 
to operate. 

Note: The requirements listed are currently in effect. New legislation (Act 322) may evoke changes. 6 
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ATTENTION PRWA MEMBERS! 
ANOTHER BENEFIT HAS BEEN ADDED TO THE LIST OF 

REASONS FOR BEING A MEMBER. 

FOR MORE INFORMATION ABOUT THIS GREAT PROGRAM CONTACT 
THE PENNSYLVANIA RURAL WATER OFFICE AT 1-800-653-7792. 

************************************************************* 

*PRICE: 

KWIK FILL 
FLEET FUELING 
11T AX EXEMPT'' 

Low posted cash price less federal & state taxes 

*LOCATIONS: 
124 Pennsylvania company owned & operated stations. 

*QUALITY: 
Highest quality of gaso line & low sulfur diesel fuel backed by our own refinery in 
Warren, PA 

*REDUCED ENVIRONMENTAL RISK: 
Eliminates use liabilities 

*ACCOUNTABILITY: 
Computerized statements - includes, vehicle or department ID's, date, time, location, 
gallons & dollar amount of each purchase 



Chlorine ConductivitY Dissolved Oxygen pH Turbidity 

IVIJr 1111 ittJ•s Ill btJIP YIID SIIIVIJ YIIDr 
analYtical cbaii1JR61JSI 

Call Toll Free 1-888-674-8647 or Fax (61 0) 398-1994 

~ NORTH EAST SCIENTIFIC 
~ PO Box 811 , Trexlertown, PA 18087-0811 

ARE YOU TIRED OF TEXAN TALL TALES ?? 

Now a Proven Pennsylvania Water/Sewage Billing 
System that Interfaces to Sensus Autoread Systems. 

COPPELLA & ASSOCIATES 
29 EDGEWOOD ROAD 

BRADFORD, PA 16701-2714 
814/368-6635 

WE'RE HERE YEAR AFTER YEAR TO HELP YOU WITH HASSLE 
FREE SOLUTIONS FOR YOUR NEEDS AND REQUIREMENTS SINCE 
1967. VISIT OUR WEBSITE FOR THE LATEST INFORMATION. 

http://users. penn.com/--coppella coppella@penn.com 



figure 1 

Category 

Chlorine Content 

Container 

Cost 

Effect on pH 

Chemical Addition 

Degradation over time 
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Grit Collections 
by Bob Decke~; Wastewater Training Technician 

I recently visited some of the rural municipalities that will be undertaking construction of 
their own wastewater treatment plant. A frequently asked question is how to select a chlod
nation system. 

Basically there are three methods of chlorination. a) gas, b) liquid, and c) tablet. All three 
are viable methods of disinfection, depending on your system. A simple comparison of the 
three methods can be made by using figure 1 below. 

CHLORINE COMPARISON 

Gas Sodium Hypochlorite Calcium Hypochlorite 

Pure/100% 10% average content 65% 

150# cylinder Drums, var. sizes Standard capacity containers 
2000# container 

Charge based on 3-5 times cost of gas 3-7 times cost of gas 
$per 100 weight 

Lowers pH Raises pH Raises pH 

None Sodium Calcium 

No Yes Yes 

Some questions to consider when selecting chlorination equipment might be: 

a) What is the performance and life expectancy of the equipment? 

b) What are the safety statistics for the particular brand? 

c) What kind of warranty is included? 

d) Request a demonstration of the complete system. Would it be easy to troubleshoot for repairs? 

e) What is the cost of a factory rebuild versus replacement of the system? 

f) Can the vendor provide you with spare parts/units if your system should fail until you bring yours back on line? 

Please keep in mind that the above is a basic overview. Also, we at Pennsylvania Rural Water have several Associate 
Members that design and supply chlorination equipment. These folks are able to help you with your questions or problems. 
Please give us a call at 1-800-653-PRWA. (I 



1110MAS, 1110MAS, 
ARMSTRONG 6 NIESEN 

Attorneys and ~unllellors at Law 
212 Locust SE-rect 
P. 0 . Bo:x %00 

lfi., r~isburg, lPA 17108-9500 
(717) 265-7600 

Offering a full range of legal services to municipalities, 
authorities, and public utilities, including: 

PennY est Applications 
DER Compliance 
Rare Filings 
Acquisitions 
Stock Transfers 
Securities Issuances 
Cusromer Complaims 
Corporate Maners 
Trial and Appellate Pracrice 

CONTACT: D. Mark Thomas, E sq . 
T homas T. Niesen, Esq . 

Count on Sensus for unmatched quality, 
value and service in flow measurement products. 

SENSING THE f UTURE .. with advanced Automatic Meter Reading systems for 
meters in pits, vaults and inside sets. 

Phon Read, .. 
Call Inbound Telephone AMR System 

• Banery free for 
greater flexibility and 
less maintenance. 

• Call Inbound ... 
No telephone company 
participation required. 

• Reads meters 
automaticany ... or 
•on demand" if desired. 

. ~ '!l!'!!f!!!'!I!IL 
Spread Spectrum 
modulation means 
g reater range. 

' • Reads in both 
•·blind" and 

HondMI.d Rad1o frequency' geogl'aphic modes. 
Solid Stolt ln1orrogc1or ( ·- -:- -~ 

""""~ 

TouchRead® SystBm 

~ f.· 

• Fast, accurate 
meter reading. 

• Reads remotes 
and underground 
meters in pits. 
Also accepts 
manual readings. 

• Solves confined 
space entry 
reading problems 
for meters 
in vaults. 

• Proven reliability! 
Reads melers wilh "ittSI a lauch" 

For more information about these and other 
Sensus products. contact your Sensus 
representative. authorized Sensus distributor. or 
call us at 1-800-METER-IT (1-800-638-3748). 

~SeNSUS 
T E C H N 0 l 0 G I E S. I N C. 

450 N Gallatin Ave 
Uniontown. PA 15401 

SR II® Water Meters 
Quality Engineered - Quality Built 

Positive Displacement Meters. 

• Streamlined 
flow pattern 
and dual-port 
design for less 
wear and head 
Joss -· longer 
seNice lite. 

• Choice of standard 
and absolute encoder 
AMR sealed registers. 

• SR and SR II meters- Available in 5/8' to 
2· sizes. Guaranteed quality and value. 

SRH Compound Meters 
feature single billing 

register for fewer 
reading errors. 

Sensus Turbo-Meters 
with right-angle 
magnetic drive for 
accurate tracking, 
and outstanding 
performance. 

For Iorge meter AMR, 
ivst odd SetlWI £CR 
encoder registers' 



PITTSBURG TANK & TOWER CO., INC. 
P.O. Box 913, Henderson, KY 42420-0913 

DON JOHNSTON, President 
(502) 826-9000 Ext. 228 

Fax (502) 827-4417 

http://www.watertank.com 
e-mail: pittsbrg@ldd.net 

SINCE 1919 

PITTSBURG TANK & TOWER CO., INC 
OFFERS THE FOLLOWING SERVICES: 

PAINTING • DRY OR SCUBA INSPECTION • REPAIR 

TANKS RAISED, LOWERED, MOVED OR DISMANTLED 
NEW & PREOWNED TANKS 

PERPETUAL CARE TANK MAINTENANCE PROGRAMS 

EARTHQUAKE MODIFICATIONS 

NATIONWIDE 24-HOUR EMERGENCY REPAIR SERVICE 

FINANCING AVAILABLE TO QUALIFIED APPLICANTS 

THE LAW FIRM OF 

RHOADS & SINON LLP 

Established in 1934 

O ver 60 Years of Service to Municipal and For-profit Utilities throughout Pennsylvania: 

• As Bond Counsel 
• As Special Counsel and Project Counsel for water and sewer systems 
• Counsel in connection with governmental grant and loan funding programs, including PennVesl 

and U.S.D.A. Rural Utilities Service 
• Creating and organizing municipality authorities 
• Resolving environmental and regulatory disputes 
• Negotiating and drafting Intermunicipal Service and Capacity Reservation Agreements 
• Handling utility rate disputes and franchise cases 
• Restructuring municipal Leases, Trust Indentures, Management Agreements 

and other financing documents 

One South Market Square 
P .O. Box 1146 

Harrisburg, PA 17108-1146 
(717) 233-5731 
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since1946 

Eiche/bergers, 1nc. 
Your Groundwater Resource Specialists 

• Well Drilling and Construction 
• Well Rehabilitation and Hydraulic Fracturing 
• Down Well Video J nspection 
• Installation &.. Maintenance of Supply Systems 
• Water Treatment and Sampling Services 
• Complete Geothermal Heating and Cooling Systems 

Mechanicsburg, PA 

l -800-360-0660 
VNVW.eichelbergers. com 

24 HOUR SERVICE 

EX:X>WA.TER ~ 
·~o_;; ~ 

CONTROL 
VALVES 

GEOEXCHANG E" 

YOU CAN'T BUY AN EASIER TO USE ....... 
FASTER TO FIX .... ........... SIMPLER TO 
UNDERSTAND .... . CONTROL VALVE. 

NORTHEAST DIRECT SERVICE OFFICE 
Larry Schneider 412-429-0247 
Carnegie PA Fax 412-429-0964 

WEST PA. REPRESENTATIVE 
Doug Riehl @ 216-286-3494 
Riehl Systems Co. Fax 216-286-7108 

EAST PA. REPRESENTATIVE 
Charles Morrow@ 610-328-0715 
C.R.Morrow & Co. Fax 610-328-0759 



ITCHEE AND SCRATCHIE 

The long awaited time is here, faithful readers 'Your patience is about to be rewarded! 
Yes, a PRWA staff person has been to COON HOLLOW! At night! And returned to tell 
about it! Miss Judy MeuhL After some shock treatments and a phsyco session or two, 
we were able to debrief her about the sojourn. As a side note, tll.is was also Judy's last 
WELLHEAD PROTECTION request as she has accepted a new position in PRWA as 
COUNTY BY COUNTY PROGRAM WATER DEVELOPMENT CO-ORDINA
TOR. This is Judy's story as near as we can put it together: 

Back in late summer a call came in for the "WELL PROTECTOR". The COON 
HOLLOW CONCERNED CITIZENS COMMITTEE needed their well protected. 
Joel Jordan was just starting for PRWA in the well head protection program position, so 

Steve felt Judy should take this "last one" before starting her new position. We take aU our requests by voice mail. Her contact person 
called himself "The Squire", and immediate protection was needed! If Judy only knew what awaited her ... 

Judy"s return call to the given number was answered by a clerk at an AGWAY feednlill. "Yep, the Squire was here yesterday after
noon. Picked up 200 pound of chicken scratch. Said if anyone called, to tell them they would be picked up at the end of COON HOL
LOW ROAD at 3 p.m. on any given day. Yep, Tuesday would be fine. Someone will be out to pick up the horse salve for Trout 
McGinnis's dog. Somebody shot it's Leg off! Don't that bear all?" 

Judy spent TUesday morning gathering up all her stuff to do her usual professional job of wellhead protection: computer, maps for 
delineation of recharge area, the hot sheets to put together a community planning team, what they needed to do for an inventory of the 
wellhead area for possible contaminants, and off she went in her white Grand Am. At 2:17 pm, she turned off the hardtop onto Coon 
Hollow Road. Dedicated as she is, the mud holes didn't stop her, but the deep wheel ruts nearly did! Would have been in her best 
interest too! 

At 2:57p.m., her car ground to a halt at the end of the road. There sat the 1974 green and white Jeepster. No one around. She got out 
to see if anyone was around. Nope. She noticed how close and calm the air was. In fact , there was no noise of any kind. No birds 
singing, no breeze stirring the leaves, no crickets or insects, no nothing. Spooky, she thought. Should she leave now? When she turned 
to get back in her car, there was ltchee and Scratchie with three mules! They never had made a sound on their arrival, like they just 
appeared! "Weren 't thin kin bout runnin out on us t'was ya now? Wa '11, load up and gil on. Wast'en daylight." 

Judy started pulling all the gear out of her car when Itchee asked, "What in tarnation is all that fer, lady?" When Judy said it was for 
Wellhead Protection, ltchee just spit out a stream of brown juice and said, "Our well don 't have no head, and we '1 I supply all the 
protection stuff yo 'ul need. Git on!! RUN, FORREST, RUN!!!! " 

After a 30-minute ride up Coon Hollow, the trail broke out into a clearing. Unbelievable! Judy had just stepped back into the 1800's! 
At the debriefing, Judy described the town this way: the only street was dirt and referred to as the "mud pike," side walks were of oak 
plank, buildings were weathered slat and board construction, businesses have faded paint signs on their fronts and consisted of Jones 
Dry Goods, the Livery Stable, and a butcher shop with a barber's pole on the front. 30-40 homes littered the hollow in no particular 
order. Chickens seemed to be the town bird, with the number of hogs and dogs even. The unnamed building that seemed the most 
crowded was to be known as the squire's "speakeasy." The town well sat in the middle of town, in the middle of the "mud pike." 

In the "free thinking 70's," a little known government agency called FEDERALLY LICENSED UNRESTRICTED SPENDING 
for H20 and SEWER (FLUSH ). Headed up by a Mr. John Williams, they built water and sewer plants, installed distribution and col
lection systems- the works! They did tills in severe depression areas of America. Then, just as fast as they came, they left. No one 
told the people of Coon Hollow what this stuff was for. Water and sewer lines ran up to houses but they still use the well and outhous
es! The squire, (he acquired this position as he is the first and only person to get a G.E.D. in the history of Coon Hollow). The well 
was hand dug, laid up with stone, roofed, with a hand crank, rope and wooden bucket. A two-inch pipe with a valve entered the well 
inside the stone. The squire figured out a way to keep water in the well during the great "Drought of '78". Made him a town hero! 

Judy was ushered to the squire's "speakeasy." There the concerned citizens committee were drinking their supper, sitting on toilets! 
The Flush money had paid for toilets, but not installation! And nobody had the slightest idea what they were for! The squire, astute 
man that he is, put them to good use. He also liked the U.S. Navy insignia on them along with the $600.00 price tag. The day was fad
ing fast and the well was needin' protection so only a little explanation could be given. The squire got up and started speaking. "Only 
twice in the glorious history of Coon Hollow has the well ever been tampered with. Back in '39, Shortie Blackstone threw a dead 
skunk into the well as a Halloween prank. Jake Spoon's horse took sick and died from it on the fortnight. That's how that was discov
ered. In 1965, someone cut the rope and the bucket feU in. Scratchie's Pap was tied by his feet, and lowered into the well, head first to 
retrieve the bucket. They say Scratchie was first thought of that night." 

continued on page 30 
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ITCHEE AND SCRATCHIE 
continued from page 29 

would get grease on his hands. Just you look at all the black axle grease he has already wiped on his pants this month! Seems he for
gets the facts every night as this is a daily recurrence. But just last week he had a full bucket nearly to the top when his back strap 
muscles went SPROING!!!! This has gone too far! "Gents, get her one of these fancy chairs here and set it out aside the d1y goods 
store. Here's a gun, protect our well! Shoot any varmint corning near the well tonight." With that, the committee carried a toilet out
side of the Dry Goods store and set Judy on it. A kerosene lamp was lit and set on the well for her to get a better shot of the varmint. 

Now anyone who knows Judy will tell you she is a nonviolent person. But she was just too scared to move. The lamps of the simple 
townsfolk were all extinguished about 9:30 p.m., except for the few diehards at the squires "speakeasy." Along about 11:05 pm, 
someone with a small object approaches the well cautiously. Judy, frightened to tears, flres a salvo into the air, way over top of the 
well. The intruder speeds off like a greased pig at the County Fair! Tbe patrons of the "speakeasy" squeal with excitement and stum
ble out onto the mud pike. Some just stumble and fall. Matches are struck and lanterns come on in all the shanties in Coon Hollow. 
Except one- Mutt Hooper's. But in all the hubbub, this goes unnoticed. 

Itchee and Scratchie, along with the squire and his entourage, run over to the well, turn up the wick on the lantern, and peer in. The 
well is too deep to see the bottom, so it is decided to volunteer Scratchie to go in and search for the varmint. By this time, most of the 
townsfolk have gathered at the well. The bucket is removed, Scratchie is hoisted up and tied by his feet. The lantern is handed Lo him 
and he is left go to be lowered down. WWWHHHRRRRRR SPLASH!! 

Remember, the handle was just greased. Someone quickly wipes off the grease with their night shirt and Scratchie is cranked back 
up. Two things have been accomplished -nothing is down there, and Scratchie just got a bath! ! Now, everyone turns to Judy. There 
she is, stuck in the toilet! ! Seems the $600.00 Navy seat gave out on the shot and the recoil shoved Judy down into the bowl. Judy lit 
out of there, relying on sheer terror to get back to her car. On the drive home, she started plotting her PRWA revenge ... poor 
Joel!!!! 

To be continued (j 

BISSNUSS, INC. 
CHEMICAL FEED AND PROCESS EQUIPMENT FOR WATER & WASTEWATER 

PRINCIPAL ACCOUNTS 

ASDOR 
CPC 
DAVCO 

U S FILTER COMPANIES 
JET TECH 
KISCO 
STRANCO 

ENVIREX, INC. 
GENERAL FILTER 

WALLACE & TIERJ'JAN 
ZlMPRO 

WATER TREATMENT EQUIPMENT 

INTAKE SCREENS 
VALVES 
FILTERS 
CLARIFICATION 
CHEMICAL FEED 
PACKAGED SYSTEMS 
DISINFECTION SYSTEMS 

OTHER ACCOUNTS 
AERATION INDUSTRIES 
CONSERVATEK 
.ENVIROQUIP INTERNATIONAL 
HOFf<'MAN BLOWERS 
HENRY PLATT COMPANY 

HYDROGATE CORPORATION 
PARKSON CORPORATION 
UNIFILT CORPORATION 
UNITED INDUSTRIES 
WARMINSTER FIBERGLASS 

WASTEWATER EQUIPMENT 

BAR SCREENS 
GRIT REMOVAL 
AERATION 
CLARIFICATION 
SLUDGE HANDLING 
PACKAGED SYSTEMS 
DISINFECTION SYSTEMS 

**** PARTS & SERVICE **** 
MAIN OFFICE 
OLDE COURTHOUSE BLDG. 
SUITE 260 
CANFIELD, OH 44406 
TEL: (330) 533-5531 
FAX: (330) 533-6857 

PITTSBURGH OFFICE 
2600 BOYCE PLAZA ROAD 
SUITE 101 
PITTSBURGH, PA 15241 
TEL: (412) 221-1200 
FAX: (412) 221-5952 
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,.., • Water Auc:;ltt s & Sizing 

• M~~er ~~~~n & Mopping 
~ : ¥~tll'-~ree CoMultotion 

~ 1-800 .. 825-9283 
~ 700.76 BROADWAY. WESlWOOO. NJ 07675 

GROUP 
~hitecls • Enginee! s • Surveyors 

1 000 Commerce Park Drive 

P.O. Box 487 
Usmg the Ripcord Smoker for INFLOW ANALYSIS helps 

idenrify thu problems thnt threaten our Sllflply of 
clean witter by locating the source of i11flnw. 

Williamsport. PA 17703-0487 

Phone (717) 323-6603 

FAX (717) 323-9902 H ' ll::zC:C I 
TECHNOLOGIES. INC . 

E Mall ldg@larsondeslgngroup.com • web site www.larsondes1gngroup.com Call today for more information 1-800-888-1436 
P.O. Box 70. H;mi~;hurg. SO 57032 • r. mail; hurco@iw.nct 

- WATER WORKS BRASS VALVES AND FITTINGS -
- WATER METER SETTING EQUIPMENT-
- WATER METER TESTING EQUIPMENT -

- PIPE PRODUCTS -
- UNI-FLANGE® -

_i 
WATER MAIN TAPPING, 

COUPLING AND 
REPAIR PRODUCTS WATER WORKS BRASS 

VALVES AND FITIINGS 

WATER METER TESTING 
EQUIPMENT 

UNI-FLANGE FLANGES AND 
UNI-FLANGE RESTRAINERS 

FOR PVC AND DUCTILE IRON 

THE FORD METER BOX COMPANY, INC. 
P.O. Box 443, Wabash, Indiana 46992-0443 

219-563-3171 - FAX: 800-826-3487 

mailto:hurco@iw.nct


PRWA lOth Year Anniversary Highlight of its First System Member 
- Eastern Armstrong Municipal Authority 

Eastern Armstrong County Municipal Authority 
serves the town of Elderton and Plum Creek with 
water and sewer service. The water supply is three 
wells located in Plum Creek Twp., with 15 hp pumps 
119 feet deep. Wellhead protection was done by 
PRWA's Judy Muehl in 1995. Average water usage is 
around 0.095 mgd. The well water, treated by green
sand filtration with magnesium and potassium added, 
can max out at 0.13 mgd. Storage is 294,000 and 
55,000 gal. tanks. 330 customers and the nearby coal
fired power generating station is served by the munic
ipal authority. 20,000 gpd is needed by the power 
plant. In 1995 the Penelec Power Company funded a 
$500,000.00 upgrade of the water plant. 

The wastewater treatment plant serves 195 taps in 
Elderton and Plum Creek Twp. An activated sludge
extended aeration plant with an average flow of 

Bill and Bob at their Greensand Water Filter Plant 

uali!Y 
our Comroiunent ,,,Q!!,:fap ! 

Armstrong Municipal Authority Wastewater Plant 

20,000 gpd and max. flow of 0.1 mgd. sludge drying 
beds and ultra-violet disinfection fmish out the waste
water treatment process, providing a quality effluent to 
the receiving stream and our environment. 
Operation is provided by Bill Ferrier and Bo Orr, book
keeping by Barbara Rearick. 
Congratulations to Eastern Armstrong County 
Municipal Authority on their I Oth Anniversary as a 
PRWA member!!! (J 

Bill Ferrier, Barbara Rearick and Bob Orr 
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''HERE & THERE and THEN'' 
by Mike Dill 

POSTING CERTL.'GJCATION: The CUITently valid ce1tificate. or a facsimile thereof. showing the 
~=:-w _.., expiration of each certified operator required at a sewage treatment plant. water treatment plant or 

clistribution system, shall be prominently displayed at the plant or the office of the system. 

.- Chris Shutt says: ''be proud of what you do and do it well." He's right, you worked to get certified, 
show it off, it is something to be proud of. Get it out on clisplay. Take your original certificate and frame it and post it where the 
public can see it. In addition, the cards you receive each year from the Board of Certification are required to be clisplayed along 
with the certificate. Not only is this good PR, it's essential. As time goes on, the title of "certified operator" will have an impact. If 
you want to look professional, you must represent yomself as a professional; and, showing your credentials is a good way to start. 

OPERATION AND MAINTENANCE PLAN: The operation and maintenance plan shall be reviewed and updated 
as necessary to reflect changes in the operation or maintenance of the system. The plan shall be bound and placed 
in locations which are readily accessible to the system personneL 

Part of this should include the permit issued to your sys
tem by DEP. The system must have the water permit or 
the NPDES permit. The key words are readily accessible 
to personnel. If your permit is locked in the mayor's desk 
and that office is only open on Monday, that is not readily 
accessible. If you are responsible for daily operations, 
you need to know what the permit requires. Operating 
parameters, daily testing requirements, and special excep
tions or limitations are listed on the permit. If you do not 
know where these permits are, find them, make copies. It 
is a good idea to have one copy at the system office and 
one at the plant. Get it, read it, know it. It is your respon
sibility. Are you meeting testing requirements and operat
ing within the parameters as prescribed by permit? You 
should know what's required. This is (NTK), need to 
know information. If you need explanation of terms or 
conditions, sit down with your sanitarian oi inspector and 
ask them to help. This is a benefit to all to know the 
requirements. You can't play the game if you don't know 
the mles. Remember, water is recyclable and should be 
treated accordingly. a 

For Sale or Trade: 
1973 Green and White Jeepster with spare tire 
knotted to roof rack. Engine starts most of the time. 
Not to be driven on rainy days. Condition: It runs!?! 
Contact: Coon Hollow attention I.M. ltchee and Yule 
B. Scratchie. Phone: (1 0) Mason-Jar. Will trade for 
1976 AMC Pacer. Must be "lime green" with tires 
mounted and inflated. a 

\t\kvE GOT YOUR 
NUMBER! 

_j 
Ully, PA 

GLASS97. Aquastorc• tanks with theirglass

tused-to-steeJ coattngs are tdeal for a ll of your potable water smrage 

applications. Aquastorc tanks teature lbe exclusive r.dbrecoat~ prcx;css 

tor added corrosion resistance. With Glass 97lM, titanium dioxide in tile 

outenor <:Qai.Ulg. increases1.he toughness of the water contact surface. Glass 

97 is ANSI/NSF 61 certified tor potable water storage. Your mdependent 

authorized Aquastorc dealer is ready to assist with -

, ctccllon, mstallation and service of water storage ~ 

tanks with Glass 97 coating. You can count on us. llllliiiiiiiiii 
Mid Atlantic Storage Systems, Inc. 

1551 Robinson Road 
Washington C.H., Ohio 43160 

740-335-2019 • 740-335·0584 FAX 

~jimith 

ftOUAiin'OM" 
Tanks 

Represented oy: Kappe AssocJates (412) 3 73·9303 • (412) 373-9343 Fax 
.ftq'~W·. at~ tti!OM'"'ln ! A 0 S!T'I<!t• r.~ ....... .,...,,. 
c....n.91'3nd ~W"'Jh~l .. toi...._O .. ,..'<~, ~ •. •.c... 



Half Moon Industrial Park 
3036 Birch Drive, 

Weirton, WV 26062 

phone: 304-748-8200 • Fax: 304-797-8751 

ENTECH 
ENGINEERING, INC. ENTED\ 

COMPLETE ENGINEERING, FINANCIAL, 
MANAGEMENT, AND 

CONSTRUCTION SERVICES 

Water Wastewater Municipal 

.. Permits .. SCAD A 

.. Studies .. Design 

• Energy Audits .. III Studies 
• Subdivisions .. Hydraulic Modeling 

• Act 537 Plans .. Financial Guidance 

Additional Services 

.. Civil .. HVAC 
CADD .. Sanitary 

.. Electrical .. Surveying 

.. Mechanical .. Structural 

.. Environmental .. Architectural 

Reading Pottsville 
(610) 373-6667 (717) 628-5655 
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NEW ASSOCIATE MEMBERS 
AIIMax Professional Solutions Inc. 
Altech Supply Company 
Applied Micro Systems 
Aqua Dynamic Systems Inc. 
SCM Engineers Inc. 
Buchart-Horn, Inc. 
Business Management Systems, Inc. 
Calciquest Inc. 
CIM Eastern, Inc. 
Dimagno Associates Inc. 
Eastern Laboratory Services ltd. 
Exeltec International Corp. 
Gatorcam (Radio Detection) 

GEO Form, Inc. 
Hawk Creek Lab, Inc. 
J.A. Layden Company 
Keller Engineers, Inc. 
Manley Regan Chemicals 
Maryland Biochemical Co/Sybron 

Chemicals 
Michael Baker Jr., Inc. 
PA Infrastructure Investment Auth. 
PA Water Environment Assn. 
Pennsylvania One Call System Inc. 
Regional Planning Technologies, Inc. 
Rockacy & Associates Co. 

Sherwin-Williams Company 
Sloan Equipment Sales Co. 
Somple Supply, Inc. 
Spotts, Stevens and McCoy 
State Pipe Services, Inc. 
Susquehanna Fire Equipment Co. 
The Warnick Company, Inc. 
Trombold Equipment Co., Inc. 
Utility Survey Corp. 
Victaulic 
W.M. Wagner Sales Co. , Inc. 

ASSOCIATE MEMBERS HELP SUPPORT OUR WORK. 

A·1 PIPE INC. 
A.Y. MCDONALD MFG. CO., INC. 
ACER ENGINEERS & CONSULTANTS INC. 
ADVANCE INSTRUMENTS, INC. 
ALFRED BENESCH & CO. 
AQUA DYNAMIC SYSTEMS INC. 
AQUA·TECH 
ATLANTIC GEOSCIENCE CORPORATION 
AUGUSTINE & COMPANY 
AUS CONSULTANTS 
WEBER FiCK & WILSON 

BADGER METER, INC 
BANKSON ENGINEERS 
BCM ENGINEERS, INC. 
BERM AD CONTROL VALVES 
BISSNUSS, INC. 
BRINJAC, KAMBRIC & ASSOC. 
BROWNS HILL SAND & GLASS BLOCK 
C.Y. METER SERVICE 
CENTRE ANALYTICAL LABORATORIES, INC. 
CHARLES R. MORROW & CO. INC. 
CHEMPLY DIVISION OF E & E (US) INC. 
COMMERCIAL FIRE HYDRANT SEA. 
COMMONWEALTH ENG & TECH INC. 
CONRADY CONSULTANT SERVICES 
CONTINENTAL COMPUTER SPECIALTIES 
COP PELLA & ASSOCIATES 
CORROSION CONTROL CORPORATION 
CSE CORPORATION 
D. A. FEHR INC. 
D.R. CUMMINGS, INC. 
DACAR INDUSTRIES, INC. 
DAVID B. BONKOVICH UTILITY SERVICES 
DESIGN COATINGS 
DRESSER INDUSTRIES, INC. 
EARTH DATA INC. 
EDM CONSULTANTS, INC. 
EDWIN ELLIOT & CO. 
EICHELBERGER$, INC. 
ENOPCON, INC. 
ENTECH ENGINEERING, INC. 
ENVIREP. INC. 
ENVIRONMENTAL EQUIPMENT 
AND SERVICE CO. 

ERDMAN, ANTHONY, ASSOC. INC. 
EXETER SUPPLY CO INC. 
FAIRWAY LABORATORIES, INC. 
FAYETTE ENGINEERING CO., INC. 
FORD METER BOX 
FRANK ELECTRIC CORP. 
FRANKLIN MILLER. INC. 
FREE·COL LABORATORIES 
GANNETT FLEMING, INC./STEVE TALIAN 
GEORGES. COYNE CHEMICAL CO., INC. 

LET'S SUPPORT THEM! 
GEOSERVICES LTD. 
GEOSOURCE 
GIBSON THOMAS ENGINEERING 
GWIN, DOBSON AND FOREMAN, INC. 
HACH COMPANY 
HAWK CREEK LAB. INC. 
HEATH CONSULTANTS, LEAKTEK Dl\1. 
HEGEMANN & WRAY 
HIGH, SWARTZ, ROBERTS & SEIDEL 
HUGH D. MALLEY 
HUGHES SUPPLY, INC. 
HUNT ENGINEERS & ARCHITECTS 
HYDRO GROUP, INC. 
IRON CITY WATER & WASTE, INC. 
J.A. LAYDEN COMPANY 
J.P. McELVENNY CO., INC. 
JAMES M. COX CO., INC. 
JON L. STEENSON & ASSOC. 
JOSEPH G. POLLARD CO. 
KELLER ENGINEERS, INC. 
KENNEDY VALVE MFG. CO. 
KIRKPATRICK & LOCKHART 
KJELL WATER CONSULTANTS INC 
KLH ENGINEERS, INC. 
L. ROBERT KIMBALL 
LB. WATER SERVICE SOUTH, INC. 
LAMOTTE CHEMICAL 
LANG FILTER MEDIA 
LARSON DESIGN GROUP 
LAYNE INC. 
LEE SUPPLY CO .. INC. 
LEE-SIMPSON ASSOCIATES. INC. 
LEGGETTE, BRASHEARS & GRAHAM INC. 
LEONARD CHATTAWAY 
LINEMEN'S SUPPLY INC. 
LIQUID ENGINEERING CORP. 
UB WATER SERVICE, INC. 
LAM, INC. 
MAS PAINTS 
MAIN LINE DISTRIBUTORS 
MALATESTA HAWKE & MCKEON 
McNEES, WALLACE & NURICK 
MEISER & EARL, INC. 
METTE, EVANS & WOODSIDE 
MID ATLANTIC PUMP & EQUIP. CO. 
MID ATLANTIC STORAGE SYSTEMS, INC. 
MID PENN ENG. CORP. 
MID-STATE CHEMICALS 
MILLER ENVIRONMENTAL-AVONDALE 
MOODY & ASSOC., INC. 
MOON DOGS 
MUELLER CO. 
NATGUN CORPORATION 
NATIONAL ROAD UTILITY SUPPLY CO. 

NITTANY GEOSCIENCE 
NORTH EAST SCIENTIFIC 
NORTHWEST ENGINEERING, INC. 
PARKER BROTHERS WELL DRIWNG INC. 
PEARPOINT, INC. 
PITTSBURG TANK & TOWER 
POW·R MOLE SALES & SERVICE 
PRECISION METERS, INC. 
PYRZ WATER SUPPLY CO., INC. 
QUAD THREE GROUP, INC. 
R & D ENGINEERING, P.C. 
R E WRIGHT ENVIRONMENTAL, INC. 
R F SCHNEIDER PIPE & SUPPLY 
RALPH L. STEMLER, INC. 
RAPID ROOTER, INC. 
RDK ENGINGEERING 
REED MANUFACTURING CO. 
REPAIRTECHNOLOGY.INC. 
RETTEW ASSOCIATES, INC. 
RHOADS & SINON/JENS H. DAMGAARD 
RIEHL SYSTEMS COMPANY 
RIORDAN MATERIALS CORPORATION 
ROMAC INDUSTRIES 
S.K. DEWATERING SERVICE 
SAL CHEMICAL CO., INC. 
SCHLUMBERGER IND. 
SCHONSTEDT INSTRUMENT CO. 
SEEWALD LABS, INC. 
SENATE ENGINEERING CO. 
SENSUS TECHNOLOGIES, INC. 
SOMPLE SUPPLY, INC. 
STERNSON, INC. 
STIFFLER, McGRAW & ASSOC., INC. 
SUBSURFACE TECHNOLOGIES, INC. 
TAABSIUBS 
TANK INDUSTRY CONSULTANTS. INC. 
TECHNICAL PRODUCTS CORPORATION 
TERRE HILL CONCRETE PRODUCTS 
THACKRAY SUPPLY, INC. 
THE CHLORAMONE CO. 
THE NELIAN ENGINEERS AND EADS GROUP CO. 
THE SEAR-BROWN GROUP 
THERMA·STOR PRODUCTS 
THOMAS. THOMAS, ARMSTRONG & NIESEN 
TRUMBULL INDUSTRIES 
USA BLUE BOOK 
UTILITY PIPING SYSTEMS, INC. 
W &W EQUIPMENT 
W.C. WElL CO. 
W.O. FOX TAPPING & WELDING, INC. 
WALE APPARATUS CO., INC. 
WJP ENGINEERS 
WM F. HILL & ASSOCIATES, INC. 



Water, Water Everywhere, 

Answers to Puzzle on Page 53 



but, Is It Clean to Drink? 
Across 
2. Opposite of start 
4. A bag you dunk in hot water 
5. The cloth a bathrobe is made of 
7. Last meal of the day 
10. Abbreviation of a state on the Atlantic Ocean 
12. An idea to solve a puzzle 
14. Uncertain 
16. What we like to do in water 
17. Whatatugboatdoes 
20. Bother 
21. A salamander 
23. The day in the middle of March 
24. A lemon drink in summer 
25. Frozen water 
28. Winter white 
31. The Caribbean ___ _ 
33. Ao ocean boat 
35. Water that is steamy is ____ _ 
36. A person in a boat with oars 
38. A direction (abbreviation) 
40. Ameadow 
41. How we protect our water, streams, lakes and oceans 
46. A person living on a land mass in an ocean, bay or sea 
49. Type of gun filled with water 
50. What the water in your house has 
52. The last across clue 

Did you know ... 
• You can save about two gallons of water if you turn off the tap 

when you brush your teeth? 

• Your brain is 75 percent water? (Use itt<?, soak up knowledge 
about how to conserve and protect water; put on your 
thinking cap and install a low-flow shower head.) 

• Your body is 95 percent water? (Do you pollute your body by 
polluting your water supply?) 

Down 
1. What this puzzle is about 
2. This is produced when water boils 
3. Yotl need these io a rowboat 
6. Pollution in water is this 
8. Baby dog 
9. Slippery fish 
11. Ages and ages 
13. When a sailor says yes 
15. You tum these on to gel water 
17. Ocean water corning ashore 20 feet high (2 words) 
18. Song 
19. Us 
22. Predict the _ _ _ _ 
25. To be 
26. To bear the ocean, hold a shell to yow· _ _ 
27. A person who "witches" for water 
29. Neither 
30. Soap and water make a _ __ _ 
32. A falling bit of water 
34. Go 
37. How to practice conservation 
39. A sport on frozen water flakes 
40. Rent a beach home 
42. High _ _ _ 
43. As far as 
44. A green spot in the desert with water 
45. Cap 
47. Indians dance and beat this to make rain 
48. What you put on after a bath 
49. Found on a beach 
51. Not out 

Riddle 
What runs but does not walk? 

Join 
PR 



- PENNSYLVANIA OUTDOORS 

The wild turkey is a shy, permanent res
ident of Pennsylvania's woods and 
mountains. [nfiltrating a flock of these 
big birds is no easy feat, and when the 
hunter or naturalist is finally discovered, 
he's treated to a spectacle, the flock 
breaks up. Turkeys ·flap upward on loud 
wings. Some run full tilt, beads extended 
on serpentine necks. Others sneak along 
through the understory. Everltually, quiet 
returns to the woods. And, with time the 
first tentative calls of regrouping birds 
break the silence .. . 

Turkeys have long been important to 
man in North America. Indians hunted 
them for food, and some natives even 
domesticated the big birds. Later, the 
wild turkey became a steady food source 
for white settlers . It earned a symbolic 
role as the main course of the 
Thanksgiving meal, which epitomized 
the successful harves t. Benjamin 
FrankJin so admired the big bronze bird 
that he wan ted it for our national 
emblem. Comparing it to the bald eagle, 
he said, "The turkey is a much more 
respectable bird, and withal a true origi
nal Native of America." 

As our nation grew, settlers cleared 
wooded habitat for farms. And they shot 
turkeys for food. By 1800, market 
hunters were selling the birds for as little 
as six cents each. By the early 1900s
when eastem forests had been lumbered 
and periodic fires hampered their regen
eration, the turkey was .in trouble. 

Fortunately, here in Pennsylvania, the 
newly-formed Game Commission 
stepped in_ Through seasons and bag Jim
its, the agency succeeded in safeguarding 
what remained of the state's once-thriv
ing population. It was found in the 
mountains of the state's southcentral 
counties. Over time, the agency experi
mented with ways to rerum turkeys to the 
rest of Penn's Woods. A turkey farm was 
tried. So was placing ben turkeys in hold
ing pens for wild gobblers to breed with. 
But neither enterprise faired well. What 
turkeys needed was habitat improve
ments. In the '50s, as the state's forests 
began to mature, turkeys began to expand 

Wild Turkey 
their range. Expansion was furthered 
through a Game Commission wild turkey 
trap-and-transfer program that would 
become a model for every state interested 
in turkey restoration. Today, turkeys are 
found in every county; and, this wily bird 
has developed quite a following among 
hunters. 

Biology 
Adult males, also called "gobblers'' or 

"toms", stand 2112-3 feet taJJ and 3-4 feet 
long. Females (hens) are shorter by about 
a third and weigh about half as much. 
Gobblers weigh up to 25 pounds, averag
ing 16. Adult hens weigh 9- 10 pounds, 
and six-month-old birds, 6-13 pounds. 

The wild turkey looks much like the 
domesticated subspecies, except the wild 
bird is slimmer, has a smaller head, a 
longer neck, longer, rangier legs, and 
smaller fleshy head and neck adorn
ments. Tail feathers and tail coverts are 
tipped chestnut brown on wild birds, 
white on domesticated ones. 

Plumage is an overall rich brown. In 
shadows, turkeys appear black; in b1ight 
sunlight, their feathers gleam with cop
per, blue, green and mahogany high
lights. A hen's plumage .is duller and not 
quite as iridescent, and her breast feath
ers end in a brown or buff band, while 
those of a gobbler are tipped with black. 

Gobblers have spurs - sharp, bony 
spikes on the backs of their legs that are 
used in fighting - and rough, black 
"beards," growths of rudimentary, hair
like feathers called mesofilophumes, 
which protrude from their breasts. These 
beards grow quickly for the first four or 
five years, then more slowly, until they're 
about 12 inches long. The ends may 
break off, though, so beard length isn't a 
reliable indicator of age. Usually, hens 
have neither spurs or beards_ 

A gobbler's head is practically bare, 
while that of a hen is covered with hair 
and fine feathers. A fleshy, pencil-like 
appendage called a caruncle, or snood, 
dangles from between the gobbler's eyes. 
Heads of both sexes are bluish-gray, and 
their necks may have a pinkish flush. 

During mating season, a gobbler's head 
and neck are more red; during courtship 
display, his snood may become long and 
swollen, and the color of his head and 
neck changes quickly from red to blue, 
purple and white. 

Food - In spring, turkeys eat tender 
greens, shoots, tubers, left-over nuts and 
early insects. As the weather warm up, 
they eat more insects, inc luding 
grasshoppers, walking-sticks, beetles, 
weevils, dragonflies and larvae. They 
also consume spiders, harvestmen, ticks, 
millipedes, centipedes, snails and slugs. 
But even in summer, a majority of the 
diet (perhaps 90 percent) is vegetable. A 
wide variety of plant species are eaten, as 
well as a number of plant part, including 
fruits, seeds, seedheads, tubers, roots, 
bulbs, stems, leaves and flowers and 
buds. 

In fall, turkeys eat mast (beechnuts, 
acorns); fruits (dogwood, grape, cheny, 
gum, thomapple); and seeds (grasses and 
sedges, ash, corn, oats, weeds). During 
winter, they rely on seeds, nuts, and 
fruits left over from autumn, and on 
green plants, crustaceans and insect lar
vae found in and around spring seeps 
where ground water emerges along a hill
side or in a flat. Temperature of this 
water is above freezing, so the seeps 
remain open all winter, providing food 
for turkeys and other wildlife. 

A turkey often scratches for its food, 
kicking forest duff and leaves behind. If 
the bird finds an acorn, it picks up the nut 
in its beak, straightens its neck, and swal
lows. The nut is stored in the bird's crop, 
a flexible bag in which juices and body 
heat work to soften it. Then the nut pass
es into the gizzard, an enlarged, thick
walled section of the food canal which 
contains small stones and gravel called 
grit. Strong muscles use the grit to grind. 

Physical properties, behavior - Like 
most birds, turkeys have keen eyesight 
and hearing. They hide cleverly, fly an 
estimated 40-55 mph, cover more than a 
mile while airborne, swim with ease ... 

continued on page 43 



Wild Turkey 
continued on page 42 

but they usually rely on their feet to 
escape danger. The strides of chased gob
blers have been measured at four feet and 
their top speed estimated at 18 mph. 
Tracks vary somewhat by the age of the 
bird (a young tom, for example, might 
have a sborter print than an adult hen) but 
any track larger than 4'/• inches, from the 
back to the heel pad to the tip of middle 
toe, was probably made by a male. 

Each evening, turkeys fly into trees to 
spend the night. A flock of 6 to 40 birds 
may roost in the same tree or in adjacent 
trees. They prefer the shelter of confiers 
during inclement weather. In early morn
ing, the birds glide to the ground, call, 
and regroup for feeding. 

Reproduction - Toward tbe end of 
March, a male turkey changes physically. 
His fleshy crown swells and turns pale, 
his wattles redden and hang from his 
head, and he develops a thick, spongy 
breast layer containing oils and fats to 
help sustain him over breeding season. 
Toms gobble loudly in early morning and 
sometimes in late evening. Blowing a car 
horn, beating a tin pan, or making almost 
any loud noises may provoke lusty gob
bles. 
If hens are present, a gobbler will dis

play by fanning his tail, erecting his 
feathers , and tucking his head back 
against his body. He will strut back and 
forth, hissing and dragging his wing tips 
on the ground. R ival male fight: each 
grasps the other's head or neck in his bill 
and tries to shove or pull his foe off bal
ance. The first bird to let go or lose bal
ance gets thrashed with wing and spur. 

Year-old birds are sexually mature; 

hens often mate during their first spring, 
but young males usually can't compere 
with mature gobblers. A dominant male 
may collect a harem of 8- 12 or even 
more hens. Males are polygamous: a 
gobbler mates with several hens and 
plays no part in nest site choice, brooding 
eggs or rearing young. 

In late April, mated females slip away 
from the flock. They choose nesting 
spots in wooded or brushy areas, near 
water sources and usually close to forest 
clearings or old fields. Nest: a leaf-lined 
depression in the ground. It may be locat
ed under the curve of a fallen log, con
cealed by vegetation or fallen branches 
or at the base of a tree. 

T he gobbler's sperm is stored in the 
hen's oviduct, so that fertilized eggs may 
be laid up to four weeks after mating. 
One mating is usually sufficient to fertil
ize an entire clutch. A hen lays an egg 
nearly every day until her nest contains 
8-15 (average, 12; smaller clutches by 
younger birds), but won' t begin incubat
ing constantly until after all eggs are laid. 

Eggs are oval and pointed markedly at 
one end. The smooth, dull shells are col
ored pale buff and are evenly marked 
with reddish-brown spots or ftne dots. 
Foxes, bobcats and great horned owls 
prey on nesting hens; eggs are eaten by 
the aforementioned predators plus mink, 
raccoons, oposs ums, black snakes, 
skunks, crows and red squirrels. 

Incubation takes about 28 days. After 
young hatch, the hen broods them until 
they're dry and then, if the weather is 
mild, leads them away from the nest. 

Poults - Young turkeys are called 
poults. They're covered with a fine, 
brownish fuzz and even at hatching have 

a wild turkey's distinctive long neck and 
legs. Easy game for predators, their main 
defense is to hide. They scatter and 
freeze at the hen's warning call, remain
ing motionless until she sounds the all
c lear. A hen may feign injury to lure 
intruders away from her young. 

Poults need high-protein food, and tbe 
hen soon leads them to open areas where 
insects abound. Poults eat grasshoppers, 
crickets, other insects and larvae, tender 
greens and fruits . The hen broods them 
nightly for at least two weeks, until their 
wings develop and they can roost in 
trees. When poults are about three weeks 
old, several family groups may merge to 
form a flock of bens and poults. 

Six-week-old poults are fairly strong 
flyers, and by autumn they're practically 
self-sufficient. Birds of the year can be 
identified by their middle tail feathers, 
which are longer than the others. In 
adults, the edge of the fanned tail forms 
an unbroken curved line. 

In autumn, flocks often contain several 
old hens and their young, and occasional
ly hens that have not raised broods, for a 
total of 40 or more birds. Old toms usual
ly remain apart, in pairs or trios. During 
early winter, family groups disperse and 
form new flocks by sex and age: hens, 
young toms and old toms. 

Although susceptibl e to diseases 
turkeys are hardy animals. Disease out
breaks have been verified in the past, but 
none has had substantial population 
impacts over large areas. Periodically, a 
harsh winter may lead to starvation, espe
cially if there is deep, powdery snow 
which makes it difficult for birds to 
become airborne. G 

Upcoming Training Sessions for 1998 
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16 

22 

29 

Sewer Line Construction Inspection 5 Confined Space Entry 7-9 
Cresson Hollidaysburg 
Confined Space Entry I 3 lnflow/lnfiltration 
Lemont DuBois 
Smoke Testing 
Spring Grove Boro 

June 
17 inflow IT nfiltration 

Mercersburg 

13-14 

August 
18 

Wastewater Sampling Toxicity 
& Solids 

Location - TBA 
Chlorination 
Location - TBA 

Chlorination 
Mt. Pleasant 



PENNSYLVANIA 
We've got you covered 

No matter where you live, no matter where you work, there's a Hach sales 
manager just a phone call away. Whether you're based in the mountains, out 
in the farmlands or dowrt by the river, our technical experts can help you 
choose the analytical system that's just right for you. Let Hach sales manager 
Barry Spiegel help you select the best laboratory, portable or process system. 

Call our toll-free number today and arrange for a free technical consultation. 
When it comes to your water quality testing needs, we've got you covered. 

ISO 9001 Certified 

Contact: 
Barry Spiegel 
800-227-4224 X 2103 

County by County ••• 
Line by Line 

by Judy Muehl, Water Development Coordinator 

• • • 

In case I didn't tell you before, my article bi-line "county by county ... line by line" kind of explains 
what I am doing now. The Water 2000 program I am working on was set up to work in a county, then 
on to the next county, to provide water line extensions into areas of low to moderate income where 
there are problems with private water supplies. So ... I am working "county by county ... line by 

" line". 

So far the new job is going well. I've been spending most of my time in Somerset, Fayette, Armstrong and Indiana Counties. 
My first waterline extension plan is completed with four more to go before Aptil 30th. It's been very interesting and very dif
ferent from doing wellhead protection plans. Most of my work is with water systems, but I have had some opportunities to 
work with citizens having problems with home-owned wells. As you probably know, the counties I am working with have big 
coal and natural gas reserves and have been mined extensively. The mining has created problems with both quality and quanti
ty of groundwater aquifers. I won't say much more on the su~iect, but I encourage you to contact our groundwater technician, 
Joel Jordan ... protect your groundwater resources the best you can ... you never know how precious water is until you don't 
have it anymore! 

Until next time ... take care! 6 



L-------....1 

CET 
Engineering 
Services 

Provicfing C{ear So[utions to Comp[ex._ Pro6{ems 
for Pennsy{vania Communities 

• Water & Wastewater Engineering 
• Act 537 Facilities Planning & Implementation 
• Smal l Flow System Designs 
• Constructed Wetlands for Wastewater Treatment 
• SEO Services 
• Geographic Information Systems (GIS) 
• Utilities Mapping 
• Financial Grants Management 

1240 North Mountain Road 
Harrisburg, PA 17112 
Phone: 717-541-0622 
Fax: 717-541 -8004 

321 Washington Street 
Huntingdon, PA 16652 
Phone: 814-643-8260 
Fax: 814-643-8269 

We Are An Engineering Firm Specializing In 
UNDERWATER And Drained Water Storage Tank 

Inspections And Lake Intake Inspections 

We perform an extensive structural, sanitary, and coating 
inspection of the tank exterior and interior. 

A narrated video tape and an inspection report containing 
color photographs are delivered to the client specifying 
corrective actions, time period, appropriate surface preparation, 
application method, brand name and catalog number of paints, and 
acceptable workmanship, which is complete enough that the repair 
work can be bid if contract documents are added. 

We have inspected hundreds of tanks in Pennsylvania. We 
inspect about 120 tanks each year, do both routine & warranty 
inspections, and have inspected over 1,100 tanks in 14 years in 
business. A Registered Professional Engineer from near 
Pittsburgh, and a graduate of Penn State, not a coating 
technician, actual ly enters your tanks to do our inspections. 

Convenient UNDERWATER inspections without loss of 
service, water pressure, or fire protection. 

~~--,onrady 

~-.-!i----~,o n suIt ant 
~...J..A..-rllliill-r vices 

BOX 650948 • VERO BEAC R, Fl. J296.So0948 • (561) S6l·ll17 

Consider the Source 
by Joel Jordan 

Hello! Well, I guess I've hidden from the masses long enough. My name is Joel Jordan and I'm 
the new Groundwater Technician here at PRWA. As many of you know, I came to PRWA from 

the New Castle PA DEP office where I worked as a Sanitatian. It's been a long six months, but Steve and the crew have finally 
converted me (i.e. beat me into submission) to the PRWA way of thinking. Heck, Chuck even had the decency to call me "a 
hawgg", and we all know that is a sign of deep admiration coming from him. (Although, they still don' t allow me to wlite 
form letters ... I keep wanting to include the following sentence" ... and failure to respond to the voluntary wellhead protec
tion program may result in civil penalties being assessed ... " I guess old habits are hard to break. 

Seriously, I am really enjoying working in the wellhead protection program and look forward to meeting many of you. Just 
watch for a taU bearded fellow (that doesn' t describe anyone in PA, does it?) dtiving a beat up, rusted, '87 Chevy Cavalier 
wagon ("the Cheesemobile") coming your way. If you're interested in wellhead protection, just flag me down. 

Oh, yeah. Judy Muehl left me the name of a water supply that needs my immediate help with wellhead protection. Can any
one tell me how to get to a place called Coon Hollow? I could also use the phone number of the local hotel, as I hear it's an 
interesting place to stay at night. a 



From Our Point of View 
Questions & Answers Supplied by PRWA Associate Membership 

We have asked our Associate Members to provide us with Three Questions most corrunon1y asked of them by the small system per
sonnel. Our questions and answers are provided by: Liquid Engineering Corporation 

A: The divers wand hat has a closed 
Q: Do we have to drain or shut down circuit, high resolution, live full-

the tank to clean, inspect or repair color video camera hand mounted. 
the tank or reservoir? You see everything the diver sees, 

A: Absolutely not. The specially trained when he sees it. You can also talk to 
and commercially certified dive and direct the diver through Live 
maintenance technician enter the voice communication. 
tank totally encapsulated and disin-
fected with a 200 ppm+ chlorine Q: Can you clean, inspect and repair 
solution and do the work with the all types of tanks? 
system infull operation. A: Yes, towers, clea.· wells, on-grade 

tanks and even Ranney wells. G 
Q: How do I know what is going on 

with my tank such as coating con-
dition, cor rosion, etc.? 

Here is what people are saying about 
Pennsylvania Department of Environmental Protection -

600 Gateway Drive 
Ma nsfield , PA 16933-9000 

Northcentral Region 
Mansfield Dist rict Office 

Pa. Rural Water Association 
Ann: Stephen Krchnavy 
138 West Bishop Street 
Bellefonte, PA 16823 

Dear Steve: 

December 12, 1997 

(717) 662-0830 

As Sanitarian Supervisor of DEP's District 40 Mansfield Office, I would 
like to extend a special thanks to you and your staff for the assistance pro
vided during the recent Hamilton Township Water Authority water outage. 

The facility is a small water system with very limited resources. Chris 
Shutt responded to their request for belp, and upon arrival was able to 
locate a broken line. The necessary repairs were made and service was 
restored after a three (3) day outage. 

It was a pleasure work ing wi th Chris. I was very impressed with his abili
ties and professional ism. Please extend a "THANK YOU" to Chris . 

Sincerely, 

.. ~~·d. 

Ronald D. Russell 
Supervising Sanitarian 

M~ IJJUUZ 11u!kvuUt f--
101 WEST ST MNCPL BLDG 

MU..LERSBURG PA 17061 
Telephone: (717) 692-4711 

March 5, 1998 

Stephen Krchnavy, Executive Director 
Pennsy lvania Rural Water Association 
138 West Bishop Street 
Bellefonte, PA 16823 

Dear Steve: 

Thanks to the ad published in the Winter 1998 issue of "The Keystone 
Tap''. we were able to sell our tank truck tO another municipa lity who was 
in need of one. We received an overwhelming and immediate response to 
the ad. 

This is another benefit of having a common conraet, through PRWA, witb 
the mauy local water and sewer systems sharing similar needs. 

Thanks for your assistance. 

JET:dl 

I 

Very truly yours, 

9£:;_£.~ 
Jere E. Troutman 
Authority Manager 



Here is what people are saying about 
E.J. Gulick Mobile Home Park 

Edward J. Gulick, Owner 
106 Beatty Dr. 
Phone: (724) 352-3545 

Saxonburg, PA 16056-9520 
Fax: (724) 352-3637 

Mr. Stephen Krchnavy 
Pa. Rural Water Assoc. 
138 W. Bishop Sr. 
Bellefonte, PA 16823 

Dear Steve: 

November 19. 1997 

l am glad to see that Joel Jord ru1 has joined our group. Joel was my 
Sanitary Inspector for DEP and much more. He is a very fai r and honest 
person willing to go far beyond his job. 

Joel would make up ind iv idual calendaJ:S so 1 would ooi miss my monitor
i.ng. He would have meetings with small water systems (under 200 connec- 1 .. 
tions) which I found 10 be very good. 1 feel everyone benefited from these 
meetings even the state officials. 11;;· 

J:.;w 
Edward J. Gulick 

EJG/dg 

I ' -

:J.Joroup'i oj!Jl(a.rfinsburs 

133 E. Allegheny Street 
Martinsburg, Pennsylvania 16652 

January 15, 1998 

Mr. Stephen M. Krchnavy, Executive Director 
Pennsylvania Rural Water Association 
138 West Bishop Street 
Bellefonte, PA 16823 

Dear Steve, 

Telephone 
(814) 793-3213 

I would like to take this oppommity to thank the Pennsylvania Rural 
Water Association and a special "thank you" to Chuck Groff for ass isting 
the Borough of Ma1tiosburg in the recent smoke testing of o ur wastewater 
system. With Chuck providing the smoke blowing equipment coupled with 
his knowledge and Martinsburg supplying the manpower, we were able to 
test our entire system in just three days. 

The smoke testing resu lted in thirty smoke sightings that wi ll requ ire 
repairs to eliminate both inflow and infilt.ration. We are confident that these 
findings and repa irs will reduce the increased news that occur during rain 
events. 

Again l wou ld like to thank the Pennsylvania Rural Water Association for 
their time, equipment and exper:tise. 

I 

Sincerely, 

~~£--iq 
Randy K. Stoltz 
Borough Manager 

Hamilton 
Township Municipal Authority 

P.O. Box 236 
Morris Run, PA 16939 

December 26, 1997 

Pennsylvania Rural Water Association 
138 West Bishop Street 
Bellefonte, PA 16823 

To Whom It May Concern: 

Earlier this month (December), I had a 60 Gallons Per Minute leak that 
did not surface but instead chaMeled its way horizontally into a creek. I 
was forced to shut down for two days. We were ab le to narrow it down to a 
6" main approximately 1/4 mile from the treatment plant and I called 
Pennsylvania Rural Water Association for professional help in locating the 
leak. 

On behalf of Hamilton Township Municipal Authority, 150 customers and 
myself, thank you very much for helping us locate the leak in a timely fash
ion, especially Chris who was right on the mark. Thanks again Chris and 
th.anks again Pennsylvania Rural Water Association and staff. 

Sincerely, 

13;({~ 
Bill Stockton 
Plant Operator 

. 

-

H ENDERSON TOWNSHIP M UNICIPAL A UTHORITY -

P.O. Box 56 
Stump Creek, PA 15863 

March 13, \998 

Pennsylvania Rural Water Association 
138 West Bishop Street 
Bellefonte, PA J 6823 

Dear Sirs: 

The Henderson Township Water Authority would like to express 
our appreciation to the Pennsylvania Water Association, for the 
quick service of Chris Shutt in helping our Water Authority in 
finding the water leak. 

It wasn't the best of conditions outdoors, but with Chris' help we 
found our problem and it wi ll be promptly taken care of. 

Again thank you for your services and prompt attention, and a 
special thanks for Chris Shutt's help. 

~~1/ 
Chainnan 
James Hanzfeld 



Polymer Cost and Performance Evaluation 
by Anthony f . Tarquin, Gregg B. Haan and Douglas Rittmann 

Under the Safe Drinking Water Act 
(SDWA) Amendments of 1996, exotic com
pounds and trace heavy metals receive sec
ond priority to microbiological contami
nants, such as Clyprosporidium aod Giardia 
lambia'·!. As sources of uncontaminated 
water become scarce, and as treated waste
water effluents are discharged into s urface 
waters, the removal of microbiological cont
aminants becomes a major concern'··. One 
method of removing the larger microbiologi
cal contamin ants from potable water is 
through filtration. 

One goal of the EPA that may be accom
plished is ro have a value of 0.10 nephelo
metric turbidity units (NTU) for finished 
water, with a sett led water turbidity prior to 
filtration of l.O NTU . Currently. finished 
water is required to by less than 0.5 NTU 
and there is no standard for settled water. It 
is believed that a finished water turbidity of 
0.10 NTU or less indicates that 
Cryplosporidum and Giardia cysts have 
been removed' . High wrbidity loading on 
filters reduces the filter nm and increases the 
chaoce of breakthrough, leading to system 
contamination~. One method of reducing the 
turbidity of prefiltered se ttled water is 
through the use of polymers. 

An evaluation was undertaken on the per
formance and cost of 23 different synthetic 
organic polyelectrolyte coagulation aids 
(polymers). The a im was to identify the 
polymer that reduces filter loading to an 
extent that the saved cost of the reduction in 
backwash water is greater than the cost of 
polymer. The s tudy took place at the 40 
MGD Jonathan Rogers Water Treatment 
Plan in El Paso, Texas. 

Procedure 
Jar Test Set Up: To accurately simulate the 

plant, jar tests are "calibrated" with similar 
plant conditions. In the .first part of the cali
bration process, the settling curve of the 
flocculation basin efOuent (turbidi ty vs 
time) was plotted". This was completed by 
collecting samples from the flocculation 
basin and meastiring the turbidity as a func
tion of settling time. The samples were col
lected and allowed to sett le in two-liter Hach 
rectangular batch containers. 1\u·bidity read
ings were taken every 15 minutes for two 
hours. The settling curve for the plant was 
then created by plotting the turbidity read
ings vs. time. This curve represented the 
removal rate for solids entering the sec
ondary settling tanks. 

The second part of the calibration process 
was to get the settling curve obtained in the 
lab to match that obtained in the plant. This 
was essentially achieved through a trial and 
error flash mix, flocculation process. ln this 
case, the flash mix was simulated by lowering 

the blades to mid depth and adding the chemi
cals, ferric chloride (FeCl3), and lime (CaO) 
at 7mg/L and 2mg/L, respectively. The lime 
was added first with U1e rpm set at 68 and 
alJowed to mix for 3.21 minutes. The ferric 
chloride was added next and was mixed at 83 
rpm for 30 seconds'. 

For the flocculation process, the mixing 
blades were dropped to the bottom of the 
container and rotated at 4 rpm, 3 prm and 2 
rpm, progressively lowered in ten minute 
intervals7

• 

The mixing was stopped at the end of the 
30 minute flocculation period and tbe sam
ple was allowed to settle with turbidity read
ings taken every 1.5 minutes for two hours. 
The curves from the plant and simulation are 
plotted in Figure 1. 

Polymer Testing: To evaluate the poly

polymer) , and the four others containing 
polymers at a concentration of 0.5 ppm. If 
the two samples of an individual polymer 
differed by more than 5 percent in removal 
percentages, the test was rerun until a differ
ence of less than 5 percent was obtained. 

Since all polymers could not be tested on the 
same day and at the same time .initial turbidi
ty, several of the samples were tested at differ
ent initial turbidities. Polymer D was initially 
tested at 104 NTU and yielded a removal per
centage of 35.9 percent. The second time it 
was tested at 61.4 NTU and the removal per
centage was 35.9. In the case of polymer D. 
the difference in the removal percentages at 
different initial turbidities was less than one 
percent. The removal percentages for all 23 of 
the polymers were found to be within three 

continued on page 49 
mers. the lime and ferric 
sulfate were added and 
flashed mixed as 
described above, after 
which the polymer lO be 
tested was added at 0.5 
ppm and mixed at 103 
rpm for 30 seconds. 

50~-----------------------------, 

The flocculation process 
was the same as described 
above, with the mixing 
blades dr<>pped to the bot
tom of the container, and 
the mixing speeds of 4 
rpm, 3 rpm and 2 rpm pro
gressively lowered in ten 
minute intervals. The mix
ing was slopped at the end 
of the 30 minute floccula
tion period and turbidity 
readings were taken as 
before. 

The removal percentage 
for each polymer was 
found by detennining the 
additional turbidity 
removal that a specific 
polymer yielded over the 
standard conditions (i.e., 
if t:he final t:urbidity when 
using a polymer was 2.45 
NTU while the control 
[without polymer] for the 
same conditions yielded a 
turbidity of 4.0 NTU, the 
removal percentage was 
calculated as 38.8 per
cent). 

Data Collection: All jar 
tests were performed in 
duplicate on a six-con
tainer apparatus with two 
containers representing 
the plant standard (no 
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Polymer Cost 
continued from page 48 

percent, regardless of where the initial turbidi
ty fell in the study turbidity range of 60-120 
NTU. The results from four representative 
polymers are shown graphically in Figure 2. 

Polymer 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 
Q 
R 
s 
T 
u 
v 
w 

Polymer 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 
Q 
R 
s 
T 
u 
v 
w 

Percent Removal 
38.8 
37.9 
37.0 
36.1 
33.6 
33.3 
32.0 
31 .6 
28.6 
27.6 
24.6 
21.4 
20.7 
18.7 
15.5 
15.5 
13.8 
12.8 
11 .5 
10.3 
5.8 
5.8 

+2.9 

Cost 
per Percent 

Barrel Reduction 
$239.25 38.8 
$329.99 37.9 
$399.50 37 
$215.32 36.1 
$399.50 33.6 
$323.23 33,3 
$400.00 32 
$400.00 31.6 
$21 1.50 28.6 
$220.50 27.6 
$342.50 24.6 
$391.50 21.4 
$21 1.50 20.7 
$389.50 18.7 
$161.55 15.5 
$318.25 15.5 
$365.89' 13.8 
$318.25 12,8 
$365.89 11.5 
$202.10 10.3 
$380.80 5.8 
$1'99.50 5.8 
$~18.00 -2.9 
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performance (Table 
!). The removal per
centages had a large 
range (i.e., from 38.8 
percent removal of 
turbidity to 2.9 per
cent gain in turbidi
ty). 
Cost Analysis: Since 
the aim of this study 
was to identify the 
polymer that is the 
most cost effective, 
the cost analys is 

0 . ·-'·"· 1·--··-·----'·--- ··--· ·-·- process is more than 
j ust pricing each 
polymer and ranking 
them by cost because 

0.00 1.00 Z.llll 3.00 4.00 5.00 6.00 7,11(1 8.00 9.00 

LOADING (NTU) 

The polymers tested are not identified 
by name s ince individual resu lts are 
obviously site-specific. However, the 
procedures used here should be applic
able anywhere. 

their performances 
differed. To accurate

ly determine the true benefit of each polymer, 
the cost of the water saved due to the reduc
tion of backwashing frequency had to be 
determined, and the savings, if any, would be 
compared to the cost of the polymer. 

Results and Discussion 
Perfonnance Analysis: One of the key 
topics of this study was to identify the 
polymer that reduced fi lter loadjng. A 
reduction in filter loading would pre
sumably result from the increased tur
bidity removal associated with each 
polymer. The ranking of the polymers 
based on their removal percentages was 
the first step in evaluating their overall 

Gallons of 

To determine the amounr of backwash water 
that was saved by the reduction of filter load
ing, a history of filter loading and backwash 
logs were used to create a backwash rate vs. 
fi lter loading curve as shown in Figure 36·'. 

Once the equation of the curve was generated, 
using Microsoft Excel, (y=43.3x.o.'), rhe cliJVe 
was used to determine the filter run time for a 
specified filter loading rate. 

continued on page 50 

Backwash Gallons of Cost of 
Filter Filter Water per Backwash Backwash 
Run Run MG Water Water Water Cost of Net 

without with Produced Saved Saved Polymer Savings 
Polymer Polymer (No Polymer) per MG per MG per MG perMG 
24.76 30.18 48900 8775 $4.74 $2.18 $2.56 
24.76 30.00 48900 8539 $4.61 $3.00 $1.61 
24.76 28.93 48900 8304 $4.48 $3.63 $0.85 
24.76 2~.66 48900 -a071 $4.36 $1.96 $2.40 
24.76 2~.20 48900 7435 $4.02 $3.63 $0.38 
24.76 29.15 48900 7360 $3.97 $2.94 $1.04 
24.76 28.92 48900 7036 $3.80 $3.64 $0.16 
24.76 28.85 48900 6937 $3.75 $3.64 $0.11 
24.76 28.36 48900 6205 $3.35 $1.92 $1.43 
24.76 28.20 - 48900 5965 $3.22· $2.00 $1.22 
24.76 27.74 48900 5257 $2.84 $3.11 -$0.27 
24.76 27.28 48900 4520 $2.44 $3.56 -$1.12 
24.76 27.19 48900 4361 $2.36 $1 .92 $0.43 
24.76 26.91 48900 3912 $2.11 $3.54 -$1 .43 
24.76 26.50 48900 3207 $1.73 $1.47 $0.26 
27.76 26.50 48900 3207 $1.73 $2.89 -$1 .16 
24.76 26.29 48900 2839 $1.53 $3.33 -$1 .79 
24.76 26.17 48900 2625 $1.42 $2.89 -$1.48 
24.76 26.01 48900 2348 $1.27 $3.33 -$2.06 
24.76 25.87 48900 2095 $1.13 $1 .84 -$0.71 
24.76 25.36 48900 1163 $0.63 $3.46 -$2.83 
24.76 25.36 48900 1163 $0.63 $1.81 -$1 .19 
24.76 24.48 48900 -566 -$0.31 $2.89 -$3.20 



Polymer Cost 
continued from page 49 

For example, if the standard conditions 
yielded a filter loading of 4.0 NTU, the filter 
run time would be 24.9 hours. By using 
Polymer A, the filter loading would reduced 
by 38.8 percent, to a 2.45 NTU, increasing 
the filter run time to 30.3 hours, for a net 
increase of 5.4 hours. This 5.4 hours of 
increased filter run reduces the amount of 
water required for backwashing the filter, 
and therefore, the backwash water cost as 
shown below. 

The determination of the monetary saving 
resulting from the reduction of backwash 
water per million gallons of treated water 
was obtained using Equation 1. 
If the filter nm increases wben a polymer is 

used, the gallons of backwash water used per 
MG of water produced are obviously 
decreased. In this case, the 5.4 hour increase 
of filter n10 time would decrease the amount 
of backwash water used per MG of water pro
duced from 48,533 gallons to 39,894 gallons. 
In 1997 dollars, the cost of producing water 
was $0.54 per 1000 gallons; therefore, the 
savings of the backwash water would be $4.32 
in 1997 dollars~. 

The costs of the polymers were obtained 
from bid submittals•. Since the concentration 
of the polymer was 0.5 ppm, or 0.5 gallons 
per million gaJ\ons, the cost of the polymer 
used per MG of water treated was found by 
dividing the cost per 55 gallon drum by 110. 
Results of the cost analysis ranking can be 
seen in Table 2. 

To determine whether the use of any of the 
polymers would be cost effective, the net sav
ing was determined by subtracting the cost of 
the polymer from the saving in backwash 
water cost. For example, the saving due to 
reduced backwash when using Polymer A was 
$4.74 per million gallons of water produced. 
The cost of the polymer was $2.18 per million 
gallons of water produced, yielding a saving 
of $2.56 per million gallons. 

Final Ran kings 
Initially, the goal was to identify the poly

mer that reduces :filter loading to an extent 
that the use of the polymer would save 
money. In that respect, the performance and 
the cost must both be considered before 
deciding which polymer is the best in a given 
plant. The polymers rankings according to 

net cost of each polymer (i.e., 
saving in backwash water 
costs minus the cost of the 
polymer) are shown in Table 
3. 

It should be pointed out that 
the two most cost effective 
polymers did not have the 
lowest cost per barrel. In fact, 
they were ranked 6th and 7th, 
respectively. If the evaluation 
process was based on bid 
price per barrel alone, these 
two polymers would not have 
been recognized as the best. 

. Rank _-; 

The polymers also were test
ed at 0.25 and 1.0 ppm concen
u·ations. At a polymer concen
tration of 0.25 ppm, for all 
polymers, the removal percent
age was so small that it was 
obvious that the saving due to 
the reduction of backwash 
water would not cover the cost 
of the polymer. Similarly, at a 
polymer concentration of 1.0 
ppm, the removal percentages 
changed so slightly (increased 
or decreased) that no economic 
analyses were required for 
these data. 

Conclusions 
This study has shown that 

when the costs of the poly
mer and the backwash water 
are taken into account, the 
most cost effective polymer 
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for a given plant is not likely to be the one 
with either the highest or lowest cost per 
barrel. Rather, a procedure similar to the one 
used here must be followed to idemify the 
polymer that would be most cost effective in 
a particular water treatment plant situation. 
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Why "Quality On Tap!" Public Relations Planning 
Your utility portrays an image to vari

ous audiences no matter how much of a 
role you play in influencing that image. 
These audiences inc lude customers, 
board members, employees, the commu
nity, lawmakers, regulators, etc. The 
thing to remember is you don't have to 
leave these relationships to chance -
make them work for you. 

Public relations planning helps any 
organization control its own destiny. 
There are always things that make good 
sense for your audiences to know about 
your utility. Things like service improve
ments, test resu lts, plant upgrades and 
important actions and decisions of the 
board of directors. Have a plan and let 
important audiences know what you' re 
doing. 

Public relations planning has another 
advantage. On many occasions an organi
zation does not realize the value of public 
relations planning until after the fact. 
Whether the fact be a crisis of some kind 
or a missed opportunity, it is too late. 
Public relations planning helps your 
utility build a reservoir of goodwill 
when things are good and to react with 
confidence when things are bad. 

The best way to easily develop an effec
tive "Quality On Tap" public relations 
plan is to follow a proven method. One 

PRWAStaff 
at the 1998 

Annual Conference 

Front row (1-r): Chris Shutt, Mike 
Dill, Steve Krchnavy, Kathy Fye, 
Donna Miller, Judy Muehl 

Back row (1-r): Joel Jordan, Dick 
Eyler, Bob Decker, Jenn Snare, 
Judy Kline, Chuck Groff 

of the most user-friendly methods around 
is the Public Relations Planning by 
Goals and Objectives method. 

Fol lowing is an outline of Public 
Relations Planning by Goals and 
Objectives. Look it over, give it some 
thought, assess your situation at hand and 
then use it to develop your "Quality On 
Tap!" public relations plan. 
The Concept 

There are important groups of people 
(AUDIENCES: customers, board mem
bers, employees, your community, law
makers, regulators, etc.) with whom you 
want to achieve specific things (GOALS 
& OBJECTIVES). You do this by com
municating to them certain things (MES
SAGES) in certain ways (DELIVERY 
& DISTRIBUTION). 
1. AUDIENCES: Identify groups of peo
ple important to your utility where spe
cific issues are concerned. Keep in mind 
their attitudes, what and how much they 
know, what they don't know, what they 
are interested in, and other things you 
think it might be useful to know. 
2. GOALS & OBJECTIVES: Think 
about things you want or need to achieve 
with your important audiences. 
For example: Goal - we are beginning 
some major improvements to our plant 
and want to keep customers informed of 

the progress and what it means to them. 
Once you start thinking about it you 

will probably find there are lots of goals 
you want to achieve with each of your 
important audiences. Some of your goals 
and audiences may overlap, there's noth
ing wrong with that. 
3. MESSAGES: For each goal determine 
what you want to communicate to your 
audiences to help you reach your goals. 
These are your "Messages." They don't 
have to be word-for-word what you even
tually say but they are the ideas you want 
to get across. For example: Major 
improvements to our plant helps ensure 
the quality of your water and means 
overall more reliable service to our cus
tomers. 
4. DELIVERY & DISTRIBUTION: 
Determine how and when you will com
municate your messages: For example: 1) 
Press releases informing newspaper of 
improvements, 2) Bill stuffers or mes
sages with bills in forming customers of 
improvements, 3) Door hangers left after 
service calls with information about new 
improvements. 
Remember: Target audiences ... Set 
Goa ls & Objectives .. . Determine 
Messages .. . Then Plan Delivery & 
Distribution. (J 

See ad on page 8 



One More Thing • • • 
by Steve Krchn.avy, Executive Director 

Come gather 'round people wherever you roam, 
and admit that the waters around you have grown, 
and accept it that soon you'll be drenched to the bone. 
If your time to you is worth saving 
and you better start swimmin' or you'll sink like a stone, 
Oh the times they are a-changin' 

-Bob Dylan 

Looking back on the 1998 PRWA Conference it appears that "That times they are a-changin" in the water and wastewater 
industry. Internet, e-mail , continuing education credits, new operator certification regulations and new technology were some 
of the topics discussed this year. These things are becoming a reality to ALL SYSTEMS! Water and wastewater, big and 
small, non-transient/non-community, Associations, Municipals, Auth01ities and Privates are feeling the "waters around them 
have grown" and are looking to change the way things have been done. 

We heard the term Capability Enhancement for the first time. System personnel must show the capacity to operate, maintain, 
manage and demonstrate the ability to financially administer their system. Tins all may sound complicated, but really it's not. 
Most systems already have a pretty good idea of how to efficiently operate, manage and maintain their facilities, distribution 
and collection systems but now is not the time to sit back. Now is the time to learn more about your profession and how tech
nology can make your job easier not harder. Now is the time to attend training. Operators and board members will need to be 
equipped with the latest information to ensure the future of safe drinking water and clean waterways. 

The Board of Directors and Staff of PRWA are dedicated to providing the training and on-site teclmical assistance you and 
your system will need to meet the future head on. 

"You better sta1t swimmin' or you' ll sink like a stone, oh the times they are a-changin' ." 

Oh, One More 11zing . . . 

I want to thank everyone who attended this year's Conference and for having patience in helping us adjust to a new confer
ence site. I also want to thank the PRWA Staff for organizing the most enjoyable tlu·ee days of training and fun I can remem
ber. It is great to work with such dedicated people! 

MARK YOUR CALENDER FOR '99 
MARCH 24-25-26 G 

The following is the list of winners from the 1998 Annual Conference Exhibit 
Hall Extravaganza Cash Prize Drawing. 
Prizes included: (1) $50 prize, (12) $250 prizes, and (3) $500 prizes. 

Joe Stankovich - Po1tage Municipal Water 
Ken Hertzog- Slippery Rock Municipal Authority 
Demetrius Kasmari - Hegins Twp. Authority 
Art Miller - PA DEP, Pittsburgh 
Joe D' Agostino- Williamstown Boro Authority 
Clair Noel - Lykens Boro Authority 
Terry Cham bon - Boro of Tarentum 
George Krupilis- D.C.N.R. 

Jimmy Dennis - Upper Leacock Twp. Water Dept. 
Richard Mathna - Boro of Shippensburg 
John Hoffman - Q.C.K. Area Authority 
Charles Trude - Q.C.K. 
Mike McClain -Cochranton Borough 
Ron Woodring - Duncansville 
Jim Kulavich- Wayma1t Water 
Gerald Seabold - Duncannon 



1998 PRWA Annual Conference Award Winners 
Congratulations to the following award winners from the Conference: 

Water System of the Year - Brockway Borough Municipal Authority 
Wastewater Systent of the Year - Fredericksburg Sewer & Water Authority 
Decision Maker of the Year - Mike Mihalak, Cranesville Borough 
Woman of the Year- Ruth Edmiston, Alexandria Borough Water Authority 
Richard C. Miller Memorial Award (Water Operator) - Kim Benjamjn, Bradford City 

Water 
Richard C. Miller Memorial Award (Wastewater Operator) - Randy Skates, Waymart 

Municipal Authority 
Friends of Rural Water -Jim Roome, Mueller Company 
Groundwater Award - Mars Area School District 
President's Award - Congressman Bud Shuster 
Pride of PA (Water Tasting Contest)- Auburn Municipal Authority 
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Mr. St.,., K.rclulavy, E.xocu!M: Dircx:tor 
Pennsylvania Rural Water Assoei>tion 
138 West Bishop Street 
BeUefonte, PA 161123 

Dear Stew. 

April I, 1998 

::~· ·;.~-·- Thank you for 3llowiog me the opportunity lO attend lUld participate in your 
"£1vtSORY COUNCI'L AMual Conference. t consider myself fortwlatc to have bc:en included and to 
~;..,r~mo)' have mel so many profc:s-.sionals. 
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Now that your 1998 Annual T eel\nical Conference is histoty and the numbers are 
in, showirlg a lx:tter thon over attcnd.ulec:, you shoold look upon this groMh as a 
sign of the faith your members have in your ability to delivor. You and your sulf 
luve • great deal to lx; proud of with the weU oru;mi2od, weU attended sueees.•ful 
eonfcn:noc that took pl•ee in Sutc CoUcgc. 

On lx:lulf of the Board ofGovtmors of the Runt Water RC$earch &. Education 
Foundacion. once :apia. please aceept our sincere thanks for the contribution. 
Your continued suppOrt of the R WR.EF demonstrates: your comm.itmcnt to 
providin.g t::Vay .tvaib:blc mc.tns of a.ssisWtc.e 10 our nu:Oll waler and waslewJICT 
faeWrics, throua,h education and research on "ital issues. 

..._ .... !!\~~ . ...,..~.., Hope cosec you in Washington.. DC in a fc~vweek..,, 
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Sinc.c:xely, 
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.1Pab'icia C. Sealer.J 
Chief E.xceutive Officer 

Answers to puzzle on page 40 
Across L7. Tow 35. Hot Down 
2. Stop 20. Annoy 36. Rower 1. Water 
4 . Tea 2 1. Newt 38. Se 2 . Steam 
5. Ten)' 23. Ide 40. Lea 3. Oars 
7. Supper 24. A de 41. Conservation 6. Yucky 
10. Me 25. Ice 46. Islander 8. Pup 
12. C lue 28. Snowfall 49. Squirt 9. Eel 
14. lf 31. Sea 50. Plumbing 11. Eons 
16. Play 33. Trawler 42. E nd. 13. Aye 

James P. PolumbO. PE 
Se<lk>r VI<:& Pr~id&nl 

Quod fhr~e Group 
lneorpototed 

E"QQ''&ering ) 

April l, l998 

PA Rural \Vattr Assoc-iluion 
138 West Bishop Street 
Bellefonte. PA 16823 

Ann: Stephen f\1. Krchnavy. Extturivr Oircc:tor 

DearM~vy: 
I am \witing to express my thanks 'o you and 1he Associution in a flo"' in~ our 
finn to show our cap:abilities- at your confeo:oct this w~~:ck. 

As a COJ)S\Jhing enginc'CJ company pn..-sentin~ ourselvt,s to your membership. 
I \Ya:S vtry imprcsst:d by the cxgani7..ation of tilt: confe~nce and tbe (acathh.l 
you ant! your s1aff wcm to great crron~ to assure the exhibitor$ were in a 
posi1ion to make. lhdr best pn:scnJarioi\S. Your ability 10 aumc:t the 
mt:mbe1'$hip (or your prcstm~uions and clwe:s is. in my judgement, the 
me.uute of suoces.s: and Jik~ all business people. we flte anracted 10 Suec..!SS. 

... gain. I appreciate your invilalion to the conference. I( 11lcre is a.nyt1Un& we 
l'fl3)' be ahle to do to continue and srow in this g_roup, ple3.s..: do not he:sluue 
to contact me . 

Sinc<'l"l:ly. 

QUAl> lJit/GROUI', INC. 

(7.')/J/!,bo. P.E. 11:!/f. Vi<e Pr<sident 

15. Faucets 30. Lather 45. Hat 
17. Tidalwave 32. Drop 47. Drum 
18. Ode 34. Leave 48. Robe 
19. We 37. Recycle 49. Sand 
22. Weather 39. Ski 51. In 
25. ls 40. Lease 
26. Ear 42. Noon 
27. Dowser 43. To 
29. Nor 44. Oasis 



1998 Conference At-A-Glance 

over 32 training 
session topics . 0 • 

If you didn't attend the 
conference, here's some of 
what you missed ••• 

An opportunity to learn to do Jar 
Testing using your own system's 
water 0 0. 

hands-on Computer Labs for 
the Computer Basics, 
Computer Programs and 
Internet Classes 0 0 0 



1998 Conference At-A-Glance 

A Wonderful 
Exhibit Hall 

and a wild bird presentation 
by Shaver's Creek Environmental Center. 

Networking with 
our comrades ... 

(? - ltchee & Scratchie - ?) 



Mission Statement 
The Pennsylvania Rural Water Association is dedicated to providing professional 
technical support, cexti.fied system training, reliable and timely information and 
other valuable benefits to the rural and small water and wastewater systems 
tlrroughout the Commonwealth. 

Why should you join? 
PRWA System Member Benefits: 
* Access to Pennsylvania Rural Water Association's 

Technical Assistance Library, slide presentations and 
videos 

* Periodical discounts given to members only- offered 
through PRWA Associate Members 

* Access to technical equipment 
• Yearly subscription to the PRWA magazine, ''The 

Keystone Tap" 
• Information on all PRWA Training Sessions 
* Discount on PRWA Annual Technical Conference 
• Technical assistance provided by registered circuit 

riders at no charge 
* Legislative updates pertaining to water/wastewater 

systems 
* Quarterly " Members Only" Newsletter 
* Quarterly "Membership Mailout" packed full of 

current happenings 

PRWA Associate Members Benefits: 
• Yearly subscription to magazine PRWA's "The 

Keystone Tap" 
• Discount on advertising rates in PRWA's "The 

Keystone Tap" 
• Advertising in PRWA's " Industry Contact Booklet" 
* Information on all PRWA's Training Sessions 
• Discount on PRWA Annual Technical Conference 
* Quarterly "Members Only" Newsletter 
• Invitation to PRWA Annual Associate Member's 

Luncheon 
* The chance to offer PRWA's members special 

discounts to promote your product 

PRWA - "Your Source for Water/Wastewater Technical Assistance & Training" 

Membership Application Please print or type 

SYSTEM/COMPANY NAME---------- ------
Water System 
Membership _ ________ __ _ 
($175.00 per year) 

ADDRESS ___ _________________ _ 

CITY _________ ___ STATE ____ ZIP ___ _ Wastewater System 
Membership _____________ _ 

CONTACT PERSON _______________ __ _ ($175.00 per year) 

PHONE NUMBER---------COUNTY _____ _ _ Joint Water/Wastewater 
System Membership _ ______ _ 

FAX NUMBER ____ ____ _______ ____ _ ($225.00 per year) 

EMAIL ADDRESS _________________ __ 
Associate Membership ___ _ 

WEBSITE ADDRESS----------- -------
($200.00 per year) 



(3) Locations To Serve You 
CONNEAUT LAKE, PA 
Phone(814)382-8196 

NEW DERRY, PA 
Phone (412)694-2900 

ORMSBY, PA 
Phone(814)465·3520 

SMALL SYSTEM 
ENGINEERING SERVICE 
S INCE 1915 

" . 
Studies antf De.signs ' 

Permitting and Financing 
_. .. .. , 

ConstructiC?-n .Managem'ent 

Operations at:1d Tra ining · · 

Field and Laboratory Teating 

P.O. Box 67100 • Harrisburg, PA 17106 
(717) 763-7211, ext. 2551 • jfuller@gfnet.com 

Offices Throughout Pennsylvania 



Our index 
goes way,. 
beyond ,.: 
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We sell and support everything to keep your water & 
wastewater systems running smoothly. Our all new 530 page 
color catalog has 12,000 items. Simply pick-up the phone and 
call for expert technical advice and same day shipping. 
Call 800-548-1234 Helpful, Easy, and Fast. TM 

Pennsylvania Rural Water Association 
138 West Bishop Street 
Bellefonte, PA 16823 
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