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The Standard contains few speci�c targets for these goals. For example, the 
standard requires every utility to have a valve-exercising program and a written 
goal of the number of valves that are exercised every year.  However, it does not 
require: every valve to be exercised annually, a speci�c minimum percentage of 
valves to be exercised, or certain exercising methods.  It does require the plan to 
be documented and the employees to be properly trained.

The only numerical requirements are:

•  The minimum residual pressure at the service connection under all   
   operating conditions should be not less than 20 psi. (This requirement   
   is similar to the Ohio EPA requirement that all Ohio utilities have followed 
   for years.)

•  Customer inquiries shall receive an initial contact by the investigator   
   within eight hours of the receipt of the inquiry. (Most utilities do not have 
   this goal in their current operating procedures, and many simply cannot   
   meet this requirement with their current staf�ng levels.)

Currently, this AWWA standard is voluntary and not required by OEPA or any 
other regulatory agency.  However, complying with the standard brings legitimacy 
and documentation that could be used to prove the effectiveness and ef�ciency of 
the utility to all stakeholders such as public authorities and customers.

The Ohio AWWA Distribution Committee Library can loan a copy of the Standard 
at no cost and has additional information that expands on topics covered by this 
Standard. The Committee is available to help operators in Ohio run their systems 
as ef�ciently as possible. For example, every July in Columbus, Ohio, a full day 
of presentations is offered. Please see the website www.ohiowater.org/oawwa/
Committee/Distribution/default.htm for details on the library and conferences.

The AWWA G-2009 Standard for Distribution Systems Operation and 
Management can bring new sense of professionalism within any utility. The 
utility that includes the required programs and goals will operate more effectively 
and ef�ciently than one that does not. New expenditures and current operating 
budgets can be better justi�ed when it can be shown that the utility is complying 
with a national standard of excellence.
      

Using the AWWA G-2009 Standard to Effectively Manage a Distribution System
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Tom Borck elected 2nd Vice Chair. Tom is a Project 
Engineer and Vice President of Poggemeyer Design 
Group in Bowling Green.

SESW

NENW
Forest Hosts Summer Meeting  on July 23

Bill Blakely (On Right) (NW District 1st Vice Chair) presenting Charles 
Brunkart (Village of Forest Village Administrator) a plaque for Hosting the 
Summer meeting.

Aletha Reshan of the OSU Extension -talking about Business Continuity Plan-
ning - Preparing for the First Four Hours after an Disaster or Emergency

Gilbert Palmgren from Calgon talking about GAC as a Means of Controlling 
Disinfection Byproducts in Drinking Water

Ed Kidston of Artisian of Pioneer - talking about Best Design Practices for 
Small Systems

Terry Keep from Trojan UV talking about Five Case Studies of UV -Oxidation 
for TO and Algal Toxins Treatment



A M E R I C A N  W A T E R  W O R K S  A S S O C I A T I O N

Page 33

John Fitch elected Assistant Secretary/Treasurer. 
John is an environmental engineer with CDM.  
John has a bachelors degree from Cleveland State 
University’s Fenn College of Engineering in Civil 
and Environmental Engineering.

Alliance Hosts District Meeting on Oct 22

Brenda Duncan elected Secretary/Treasurer.
Brenda is a shift operator at the Berea Water 
Treatment Plant.  Brenda is an avid sports fan 
and enjoys bowling.  She has a 299 game!

Franco Lucarelli elected NE 2nd VC. Franco is 
Water Engineer for the City of Warren Water De-
partment. Franco was an intricate part of the team 
that set up and implemented the meter change out 
program and new billing cycle.
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Beverly Engram Elected 2nd vice chair.  
Beverly was assistant  secretary/treasurer for 
6 years and the secretary/treasurer for the past 
3 years. Beverly worked 20 years for Greater 
Cincinnati Water Works and currently works for 
Cincinnati’s Metropolitan Sewer District as super-
intendent of treatment.

SE

NENW

SW

Oxford Hosts Fall Meeting Oct 16th

Margie Thomas Elected Secretary/treasurer.  
Margie served  as assistant secretary/treasurer for 
the past 3 years.
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Andrew (Andy) Fruehling received his BS in Civil Engineering from Ohio 
Northern University in 1996, and is a registered Professional Engineer in Ohio 
and North Carolina.  Andy is currently employed with American Structurepoint, 
Inc. where he designs and manages water, sanitary and storm sewer projects 
throughout central Ohio.  He also assists with engineering design on similar 
projects for American Structurepoint’s home of�ce in Indianapolis, Indiana

His professional experience includes project management and design of water 
distribution and transmission systems; sanitary sewer and storm water collection 
systems; sanitary sewer evaluation system studies; CMOM program work; 
urban street reconstruction projects; and private residential and commercial site 
engineering.

Prior to joining American Structurepoint in November 2008, Mr. Fruehling was 
employed by EMHT, Inc. for nearly 12 years.  He is an active member of the 
American Society of Civil Engineers, the Ohio Water Environment Association, the 
Water Environment Federation, Engineer’s Club of Columbus and American Water 
Works Association.  He and his wife Alicia reside in the Clintonville neighborhood 
of Columbus, Ohio with their son Ryan.

Andrew Fruehling elected SE District 
2nd Vice Chair

Newark Hosts Summer Meeting Oct 8th
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The Tate Monroe Water Association (TMWA) 
is a rural, non-pro�t corporation providing 
potable water for about 32,000 people residing 
in Clermont County, Ohio.  For over forty years, 
TMWA has provided water for customers along 
the Ohio River valley and southern portion of the 
county from their 4-mgd Idlett Hill ion exchange 
softening water treatment plant (WTP).  

About ten years ago, TMWA developed a 
comprehensive expansion and redundancy plan, 
with the assistance of staff in Burgess & Niple’s 
(B&N) Cincinnati of�ce.  At the heart of the plan 
was developing a second raw water well �eld, 
softening water treatment plant, and �nished 
water storage facility.  This case study summarizes 
the signi�cant aspects in developing, piloting, 
designing, and building these new facilities.

Site Evaluation

Concurrent with the planning for future growth 
and treatment redundancy, TMWA acquired a 
90-acre site adjacent to the Ohio River, roughly 
between the small Ohio communities of 
Neville and Moscow, for the new raw water and 
treatment facilities.  In 2003, B&N conducted 
a hydrogeological analysis to verify the initial 
aquifer evaluation performed for the site, and 
to conduct a feasibility study for a high capacity 
horizontal collector well, which TMWA wanted to 
investigate as an alternative to conventional wells.

Rotary-vibratory rotosonic techniques were used 
to drill seven test borings (�ve of which were 
later converted to 2-in diameter observation 
wells).  Using a 16-in test well, a step-drawdown 
pumping test was conducted and demonstrated 
that 880 gpm could be removed without 
dewatering the well.  A 7-day constant rate pump 
test was conducted at this withdrawal rate, and 
potential collector well yields were projected to be 
in a range of 4.8 mgd to 7.2 mgd.

After determining the build-out limit of the 
new water treatment plant at 6 mgd, a present 
worth cost analysis was conducted for a single 
horizontal collector well and several vertical wells.  
The collector well was found to be the least cost 
option, and it was selected as the new raw water 
source.

The site evaluation concluded with archeological, 
geotechnical, and environmental (�ora and fauna) 
investigations, all of which demonstrated the 
property to be suitable for a new collector well 
and water treatment plant.  Site improvements 
started with building a 2,800-ft gravel access road, 
which allowed installation of power poles serving 
temporary (piloting) and permanent (collector 
well) installations.

Large Membranes for a Small Plant
A Summary of the TMWA Supply, Treatment, and Storage Facilities Project

by Sam Swanson/Burgess & Niple, Inc.

Site Aerial. The 90-acre site during construction, as of May 2008.  The in-progress WTP is in 
the foreground and the completed collector well is in the background, along the Ohio River.
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Green�eld Piloting in a Floodplain

During the master planning process, nano�ltration 
(NF) membrane softening was selected as a cost 
effective and proactive approach that would 
allow TMWA to provide its customers with the 
best quality water (along with positioning itself 
for future water treatment requirements).  To 
implement an NF softening treatment plant, 
TMWA conducted a 2,000-hour piloting program 
per Ohio EPA protocol requirements in the 
summer of 2004.

The pilot plant was installed at the end of the 
new gravel access road, which was within 250-
ft of where the collector well was eventually 
built.  Green�eld piloting requires that the all the 
utilities, including sampling, be self-supporting.
This started with a secure building, which was 
a prefabricated metal structure that TMWA 
purchased and had assembled in place over a 
gravel pad.

To complete the piloting in a four month 
timeframe (which was the agreement for the lease 
of the softening skid that was provided by Reiss 
Environmental, Inc. (REI) for approximately 
$10,000 per month) B&N used a combination of 
portable generator and line power.  In addition 
to the routine attention the fuel system needed, 
the generator’s power was suspected in the 
inconsistent operation of the high pressure pump.  
But use of the generator allowed the membranes 
to become seasoned and the B&N and TMWA 
operators acclimated to the piloting equipment, 
along with the sampling and analytical 
procedures.   

The 30-gpm pilot plant installation consisted 
of a raw water pump placed about 66-ft below 
grade in the 16-in test well, a vertical multi-
media pressure �lter, a 4:2 array NF skid with 
4-in diameter elements, and supporting features 
(antiscalant metering pump, backwash pump and 
tank, skid feed pump, and spent backwash water 
storage tank).  Koch Membrane Systems (KMS) 
Fluid Systems TFC-S elements were selected after 
an REI desk top analysis projected the �nished 
water quality goals could be achieved with a feed 
pressure of about 95 psi. 

The four-month piloting program demonstrated 
that �nished water quality goals for iron, 
manganese, turbidity, and hardness could be met 
with a recovery of 80-percent, a system �ux of 
15 gfd, and a antiscalant dose of 2.8 mg/L.  The 
silt density index (SDI) of the raw water was 
consistently below 1.0 and with a near-constant 
system mass transfer coef�cient of 0.21 gfd/psi, 
membrane cleaning intervals were projected to 
be at least 8 months.   The piloting con�rmed the 
concentrate waste steam was less than 1,500 mg/L 
for total dissolved solids, which allowed direct 
discharge to the Ohio River (rather than pumping 
to the closest wastewater treatment plant, about 
two miles away).  The piloting data was reviewed 
with OEPA, and then applied to the design of the 
new treatment facilities.  

Pilot Plant Components.  The 16-in diameter well, 2-in PVC raw water piping, vertical 
pressure �lter, skid feed/backwash tank , and spent backwash tank (low tank partially 
visible) are the outdoor components.  The skid-mounted pumps and softening equipment, 
along with chemical storage and sample testing desk, are housed in the shed.

continued on page 38
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Intermediate Storage Tank. The precast tank-within-a-tank structure was built �rst, and the pump sta-
tion was placed afterwards (on the slab in front of the crane).

Intermediate Pump Station. The �atbed truck carrying the prefabricated pump station was 
escorted by bull dozers, shown here as they make the steep climb from US 52.

continued from page 37 - Membranes
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WTP Design and Operation

A new 2-mgd water treatment plant was 
designed in 2005, concurrently with 
a collector well supplying raw water, 
and an intermediate storage and pump 
station (bridging the gap between the 
new WTP and the southern-most existing 
elevated storage tank).  The new 2-mgd 
groundwater WTP includes pre-treatment 
(aeration and detention), multi-media 
(garnet, sand, and anthracite) granular 
pressure �ltration, nano�ltration softening, 
and a 600,000-gal, 2-compartment 
cast concrete clearwell with two 2-mgd 
�nished water pumps.

With the exception of the solids 
dewatering equipment, which is housed 
in a separate building constructed atop 
the backwash storage basins, all of the 
treatment and supporting equipment are 
housed in a 44,000 sf building.  Two 1 
mgd parallel treatment trains are installed 
(with a train consisting of a pressure �lter 
and softening skid), with space for four 
additional 1 mgd trains.

The softening system consists of two 
KMS MegaMagnum® skids con�gured 
in a 4:2 array.  Each skid is composed 
of six large diameter pressure vessels 
with �ve elements per vessel.  The low-
height pro�les of each skid coupled with 
its accessible side valves, and handling 
only 30 elements per million gallons of 
treatment capacity, lead TMWA staff to 
choose the 18-in diameter membrane 
elements over smaller diameters.

The new WTP was placed into operation 
in January 2009.  Water production is 
in the 30-percent of capacity range, and 
is expected to increase as distribution 
system improvements are constructed 
and commissioned.  Water quality goals 
have been meet from the start, and staff is 
focusing on optimizing standard operating 
procedures that will lead to the most 
amount of �nished water being produced 
with the least amount of chemicals and 
power used.
   

Completed Nano�ltration Softeners.  Face piping around each 1-mgd softening skid includes �l-
tered feed water (light blue), permeate (dark blue), and concentrate (brown).  The splash-enclosed 
air gap box for concentrate disposal is shown in the lower right.

Softener Membrane Loading.  An electric scissors lift is used to install an 18-in diameter 
nano�ltration element into the pressure vessels.  Five elements were loaded into each of the six 
pressure vessels.

continued on page 40
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Collector Well Design and 
Operation

The 19-ft outside diameter concrete 
caisson was built predominantly in 12-
ft lifts, which span from the operating 
�oor to 80-ft below grade, where it 
is keyed into bedrock.  The caisson 
supports �ve 12-in diameter stainless 
steel mesh collection laterals, which 
total 1,150-ft in length and are located 
approximately 6-ft above the bedrock 
layer.  

A concrete block room built atop the 
caisson houses two vertical turbine 
pumps, each with a �rm capacity of 
2.5 mgd.  A bridge crane inside the 
room and a generator on an elevated 
platform adjacent to it round out the 
collector well features.  The above-
grade structure is protected by a fence 
with removable panels, so they can 
be laid �at during �ood events and 
accordingly, minimize the amount of 
accumulated debris within the fenced 
site.

After substantial completion in April 
2008, the well was placed into service 
with temporary above-grade piping that 
discharged into an existing swale that 
in turn drained into the Ohio River.  
Four  quarterly bacteriological samples 
were taken from the caisson and two 
sampling wells to verify the collector 
well was exclusively groundwater.  
Each test con�rmed groundwater 
status.  This sampling and veri�cation 
had to completed prior to the Freedom 
Crossing WTP being placed into 
service. 

Intermediate Storage Facility Design 
and Operation

As part of the distribution system 
upgrade portion of the project, B&N 
designed a two-compartment 0.5 MG 
capacity tank and intermediate pump 
station, roughly midway between the 
Freedom Crossing WTP and existing 
distribution system.  The intermediate 
pump station was used to minimize 

Collector Well Construction.  Rebar for the caisson lift that will support the 
horizontal laterals (through the pipe imbeds shown) and be keyed into the bedrock 
about 80-ft below grade.

Completed Collector Well.  Circular caisson supporting the 
concrete block pump room, with the generator and bridge crane loading 
platform, all of which are surrounded by the lay-down chain link fence.  

continued from page 39 - Membranes


