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In The Main

History
In 1995 the Tewksbury Water Department was 
informed that the alum residuals pumped into the 
sewer system were grossly out of compliance with 
local pretreatment regulations. Excessive levels of 
aluminum, low pH values, and high total settleable 
solids (TSS) were causing problems with the receiving 
sewer plant. The alum residuals were causing 
problems with wastewater treatment processes and 
affecting the discharge of the plant with excessive 
aluminum levels. As a result the Tewksbury Water 
Treatment Plant was told that the discharge could not 
continue.

The water system quickly researched various ways to 
handle the residuals discharge. Due to site restrictions, 
lagoons and drying beds would not be usable. Simply 
trucking the waste to another facility was very 
expensive, even if another facility would consider 
taking the waste. The final option was to mechanically 
dry the alum residuals and then dispose of them in 
an offsite landfill. Several mechanical options were 
investigated which included filter presses, centrifuges, 
belt presses and thermal drying. Most of the processes 

See “residuals” - page 2

required addition of polymers, bulking agents (such 
as lime or perlite) and one process even needed 
additional alum to produce a reasonable cake. 
However, the economics and not being able to recycle 
the filtrate made these processes unattractive.

The Solution
The Venturi Aeration Corporation suggested a process 
called Precoat Rotational Vacuum Filtration as a 
possible solution to our problem. They offered to 
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New England Chromachem Inc
ESS Laboratory

As of November, six laboratories have uploaded 
drinking water quality data using the MassDEP 
Drinking Water Program’s (DWP) bulk upload 
tool.  These water quality reports were submitted on 
behalf of 165 different water suppliers across all four 
MassDEP regions.  The DWP would like to thank:

In addition, our thanks go out to all the public water 
systems that, along with their labs, are true pioneers 
in the MassDEP electronic reporting world.  To 
reward and recognize their efforts and trust in eDEP 
the Department will be granting the participating 
165 public water systems bonus points in this year’s 
PWS Awards Program.  (Please check the January 
mailing of your annual statistical package for all the 
information on the awards program or go to http://
www.mass.gov/dep/water/drinking/awards.htm .)

With the intent of increasing electronic reporting 
DWP asked a group of the current users how we 

See “eDEP” - page 5
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In The Main

process a sample and return with results. 
About 1 week later, they returned with a 
plastic bag of dried residuals and 1 liter of 
clear filtrate. The dried residuals had about 
32 % solids content and the filtrate had a 
turbidity of less than 1 NTU. In addition, the 
process required no pretreatment. Based on 
these results, the project began in earnest.

What is Vacuum Filtration?
Precoat rotational vacuum filtration consists 
of a drum, which is equipped with a screen 
onto which a fine polypropylene cloth is 
applied. This acts as the base to which 
diatomaceous earth (DE) is applied. A 
vacuum is applied at both ends of the drum, 
which supplies the driving force for the 
filtration process. 

The drum is rotated in a tub into which slurry 
of DE is pumped. The coating, which varies 
from 2-5 inches according to the amount of 
DE used, provides an excellent barrier that 
is rated at 0.5 microns or 6-log reduction 
according to EPA. Once the drum is coated, 
alum residuals are then added to the tub 
and the filtration process begins. As the 
drum rotates, fresh new DE surface plunges 
below into the residuals and the vacuum 

draws through water, leaving solids on the surface of the DE. 
The drum emerges from the submergence zone and filtration 
continues as the force of the vacuum and air percolation 
dewaters the residuals, now in gel form. 

The dried residuals are then sliced off, along with a few 
thousands of an inch of DE by a stellite blade. The dried 
residuals, containing between 25-32% solids, falls off the 
blade and into a hopper which guides the dried residuals into 

a 30 yard dumpster. The fresh, newly exposed DE is now 
ready to repeat the process over and over until the DE coat is 
exhausted. 

The filtrate is mixed with cooling water from the vacuum 
pump and recycled back into the headways of the plant for 
retreatment. The filtrate has been characterized as meeting all 
of the water regulations for finished drinking water but is still 
retreated. The dried residuals have constantly met all of the 
requirements for disposal at landfills and for use in beneficial 
use designations (BUD) to produce topsoil.

The New Facility
The three-year-old facility built by CDM and R.H White 
Company now employs two drying units purchased from the 
Alar Corporation. The units are designated as 690 Autovac’s 
indicating a drum size of 6 feet in diameter and a length of 9 
feet. Each drum has about 250 square feet of filtration surface.  
Individual Allen Bradley PLCs control each Autovac and two 
equipment sleds contain two liquid seal vacuum pumps, which 
supply the vacuum for the autovacs. 

The operation of the system includes loading 1000 pounds 
of DE into a 2000-gallon tank containing water. This is 
accomplished using a Flexicon bag lifting system. The super-
sack bags of DE contain 1000 pounds of DE. These bags 
or supersacks have nipples on the bottom to allow gravity 

“Residuals” continued from page 1.

Stellite blade

Ph
ot

o 
By

 L
ew

is
 Z

ed
ia

na



3

draining of the DE into the 
Flexicon ribbon conveyor, which 
lifts the DE into the 2000-gallon 
tank. 

The slurry is made using a simple 
mixer. Once the slurry is made 
the operator sets up the various 
processing parameters and then 
the PLC program is started 
and the process is carried out 
automatically. The equipment 
can be made to run semi-
automatically as long as a supply 
of DE slurry is available. 

The building is totally self-
sufficient and contains various 
rooms needed for processing the 
residuals. A covered receiving 
dock contains a hydraulic 
dock plate, which allows easy 
unloading of the 2000-pound 
pallets of DE. Storage of one 
truckload of DE can be contained 
in the storage bay, which also 
doubles as the slurry making 
room. On the second floor are 
the actual processing units and 
a small control room which 
houses the motor control console, 
electrical distribution panels, 
and the control boards for each 
autovac. A slot cut into the floor 
allows the residuals to fall into a 
30 yard dumpster located directly 

below the 
autovacs 
in a heated 
garage. 
Finally next 
to the garage 
section is the 
equipment 
room where 
all of the 
vacuum 
pumps 

are located with associated 
equipment.

A Typical Run
A typical run using 1000 pounds 
of DE will take between 8-10 
hours. During that time about 
6,000 to 14,000 gallons of alum 
residuals will be processed (0.05-
0.1 gallons per minute per square 
foot). Approximately 90 % of the 
water volume is reduced and a 
rough estimation of 1 pound of 
DE is used for every 1-1.1 pound 
of solids processed.

What Affects the Processing 
Rate?
Processing rates are determined 
by the concentration of the 
residuals, the temperature, and to 
a lesser degree the condition of 
the cloth and knife blades. Once 
the optimum drum speed (RPM) 
is determined, the operator will 
vary the knife blade speed to fine-
tune the run. The knife speed is 
the forward motion of the blade 
as it is pushed slowly into the 
DE, cutting off several thousands 
of an inch per revolution of the 
drum. 

A “good run” will produce an 
almost continuous sheet of dried 
residuals with only a very small 
amount of white DE showing on 

the underside of the sheet as it 
falls off the drum (Our technical 
term is “wallpaper”). A balance 
is desired between the processing 
rate (in gallons/minute/sq. foot) 
vs. the dryness of the “cake”. 
Slower drum speeds can produce 
dryer cakes but will result in 
lower production. Conversely, 
faster knife speeds will produce 
a dryer cake but shorter runs and 
therefore lower production. 

The Final Product
The Tewksbury Water Treatment 
Plant processes over 1.5 million 
gallons of liquid residuals each 
year, producing about 700 tons of 
dried alum residuals. This semi-
dried solid material is transported 
on a weekly schedule using a 
30-yard roll-on/roll off container. 
The material is odorless and 
resembles moist loose dirt.  The 
process has been very reliable in 
over three years of operation. 

The resulting dried sludge has 
never been rejected by the hauler 
and is very consistent in physical 
properties. The cake has always 
passed the paint filter test, 
contains no free draining liquids 
and the solids are typically 
always over 20% wt./wt. 

The whole facility occupies a 
small footprint and is very quiet 
with very little noise or odor
emanations. Cost to run the 
facility to make about 1 billion 
gallons of water is about 120,000 
dollars per year for DE and 
disposal of dried cake ($120.00 
/MG of water produced). 

This is not the fastest process nor 
is it the cheapest however, it does 
fill a gap for land restrictive areas 
or sensitive locations.     ITM 

Alum residuals

Ph
ot

o 
By

 L
ew

is
 Z

ed
ia

na



4

By Richard Friend

In the summer of 2007 MassDEP 
convened the Annual Statistical 
Report (ASR) Task Force to 
review and update the ASR 
submitted by public water 
systems.  Task force members 
included public water suppliers, 
staff from MassDEP and the 
Department of Conservation 
and Recreation (DCR), and a 
member of the Neponset River 
Watershed Association.   The task 
force updated the ASR to make it 
easier to complete and to improve 
the quality and reliability of the 
data reported by public water 
suppliers.  The task force paid 
particular attention to revising 
the Water Management section 
of the ASR.  In this section water 
suppliers calculate and report 
their unaccounted-for-water 
(UAW) losses and residential 
gallons per capita day (RGPCD) 
water use.  

UAW is defined as the difference 
between the total water volumes 
entering a distribution system 
minus those metered water 
volumes distributed and the 
confidently estimated volumes 
used for municipal purposes 
(e.g. hydrant flushing and fire 
fighting).  The Massachusetts 
Water Resources Commission’s 
(WRC) state standard for UAW 
is 10% or less.  UAW can reflect 
unmetered water uses and 
distribution system leaks, which 
represent actual water losses to 
the system.  It may also indicate 
source and/or service meter 
errors, which while not real losses 
of water represent potentially 
unbilled water distributed.   
Suppliers are required to submit 

The ASR Revamped
their calculations and supporting 
documentation for their 
confidently estimated municipal 
uses with the ASR.  

RGPCD is a measure of the 
volume of water an average 
resident uses per day of the year.  
RGPCD values vary depending 
on indoor use factors (low-flow 
toilets, leaking valves, etc.) and 
outdoor use factors (pools, lawn 
watering, etc.).  High RGPCD 
values most frequently reflect 
seasonal increases caused by lawn 
watering.    WRC’s Performance 
Standard for RGPCD is 65 
gallons/person/day or lower.  The 
accuracy of RGPCD depends on 
collecting accurate residential 
usage volumes and an accurate 
determination of the residential 
population served by the PWS.  

Prior to 2006, MassDEP simply 
recorded the UAW and RGPCD 
values reported in the ASRs.  
For the 2006 ASR, however, 
MassDEP assessed the reported 
values in more detail, making 
adjustments using the information 
provided in the ASRs.  The 
2006 reported and adjusted 
UAW and RGPCD values 
are available on MassDEP’s 
web site at http://www.mass.
gov/dep/water/resources/
watercon.htm#managemt.  
MassDEP posted these values 
to inform water suppliers of any 
adjustments in the calculations 
submitted and to provide 
them an opportunity to submit 
any additional supporting 
documentation to further revise 
the numbers or to contact us with 
questions.  

MassDEP adjusted many of 
the UAW values reported by 
public water suppliers in their 
2006 ASRs.  The two most 
common reasons these values 
were adjusted were insufficient 
documentation of estimated 
municipal uses and claiming 
leakage as an accounted-for 
municipal use.  Documentation of 
municipal use must be provided 
in order for MassDEP to be able 
to assess its validity.  In addition, 
MassDEP considers leakage as 
unaccounted for water, with the 
exception of short-term major 
water main breaks.  MassDEP 
understands this has been a 
concern for many suppliers 
and has agreed to discuss the 
idea of crediting “unavoidable 
leakage,” consistent with AWWA 
standards, as accounted for 
water.  We will be discussing this 
issue in the upcoming year with 
the WMA Advisory Committee 
and our 2008 ASR Workgroup, 
which has yet to be convened 
but will include water supply 
representatives.

For the 2007 ASR, MassDEP 
conducted a number of 
workshops in early February 
to assist water suppliers in 
properly completing the Water 
Management section of the ASR 
(Section G), particularly the 
UAW and RGPCD calculations.  
MassDEP believes that between 
the ASR workshops, the new, 
clearer ASR instructions, and 
the knowledge that MassDEP 
will be reviewing these forms in 
detail, will result in more reliable 
data in the 2007 ASRs.  We 
believe that these improvements 
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In May of 2007 the Stoughton 
Water Department and the 
Stoughton Public Schools were 
awarded the STAR L Award for 
their excellent work in reducing 
lead in school drinking water.  
Their efforts have not gone 
unnoticed.  

EPA is using Stoughton as a 
case study because of their 
award winning strategy using 
communication as a key 
component.  The study also 
indicates the role that MassDEP 
drinking water program played 
in supporting Stoughton’s 
initiative.  The case study can be 

Lead in School Drinking Water

Remember that if there is a 
drinking water emergency, 
you must contact MassDEP 
immediately.  Call your 
regional office during 
business hours, and call the 
emergency number during 
after-business hours or on 
holidays.
 
Springfield 413-784-1100
Worcester 508-792-7650
Wilmington 978-694-3200
Lakeville 508-946-2700
Emergency 888-304-1133

Emergency Number 
eDEP - cont. from page 1
could improve the system.  The most frequently identified shortcomings 
by labs and PWSs were the view of data and the sharing of data between 
labs and PWSs. To demonstrate our commitment to electronic reporting 
we’re hoping to embark on two enhancement projects to address these 
issues.  First would be to design new views of water quality data that 
mimic the paper forms instead of a spreadsheet.  Secondly, we are 
investigating the possibility that we can retain the current access for labs 
– see everything they submit on a transaction basis, while opening up a 
new method of PWS access that would allow them a view of their data 
without the need for labs to share it. This would be available simply by 
logging onto eDEP and would combine submittals from multiple labs 
and multiple transactions.  If both enhancements are successful this 
should add up to a much more user-friendly system.  Work has begun 
now on scoping out these projects and we would hope to see them 
completed in 2008.

DWP continues to identify ways to increase participation and improve 
the experience of using eDEP. If your lab or PWS would like to start 
using eDEP but needs some assistance please contact Andrew Durham at 
617-574-6855 or Andrew.Durham@state.ma.us.   ITM

viewed at http://www.epa.gov/
safewater/schools/casestudy_
stoughtonschools.html .
EPA is stressing the importance 
of reducing lead in schools 
through their “3Ts” of Training, 
Testing, and Telling.  The 
3Ts stress the importance of 
communication between schools 
and water departments.
  
For more information contact 
Kenneth.Pelletier@state.ma.us .
For an application for the STAR 
L Award please go to http://www.
mass.gov/dep/water/drinking/
awards.htm .    ITM

The Drinking Water Program has made a monthly planning calendar of events for water operators and posted 
it on the MassDEP website. This calendar was made to help water operators plan ahead with their reporting 
deadlines, training events, and other important information.  To view the calendar go to: http://www.mass.gov/
dep/water/drinking/dwplncal.htm.  Please bookmark this page and consult the calendar often.  ITM

will reduce the number and 
magnitude of adjustments to the 
reported values.  This year prior 
to posting the adjusted values 
on our web site, MassDEP will 
provide suppliers an opportunity 
to review the adjusted values, 
provide additional information, 
and request further review by 
MassDEP.

If you have any questions about 
the Water Management section 
of the ASR, including calculation 
of UAW and RGPCD, please call 
Richard Friend at 617-654-6522 
or email him at richard.friend@
state.ma.us .   ITM

New DWP Calendar 



Emergency Planning and Preparedness Tips

Protection Plans Earn Insurance Discounts

By Alan Slater and Paul Niman

Even though you and your staff 
have probably been to multiple 
training sessions on emergency 
planning and preparedness, and 
you may have prepared pages 
and pages of planning material, 
sometimes it can just take a 
few minutes to review a dozen 
or so items to make sure that 
the most obvious emergency 
preparedness requirements are 
in place and up-to-date.  This 
list provides operators and key 
staff of wastewater treatment 
plants (WWTP) and water supply 
treatment plants (WTP) advice 
on the top items that should 
be considered and checked to 
help you gauge your emergency 
preparedness status.

Staff Training – Insure that all 
staff is familiar with emergency 
protocols, including assignments 
and responsibilities.  Conduct 

periodic training exercises.  Make 
sure key staff are trained and 
have a working knowledge of the 
National Incident Management 
System (NIMS) and the Incident 
Command System (ICS) in 
case you are involved with an 
emergency situation that triggers 
the use of these management and 
coordination systems.  

Continuity of Operations 
Plan (COOP) – Make sure 
that your COOP is up-to-date 
and anticipates how you would 
continue to keep your facility 
staffed and operational during a 
variety of emergency situations.  
Guidance for developing 
a comprehensive COOP is 
available from the Massachusetts 
Emergency Management 
Agency at http://www.mass.gov/
Eeops/docs/mema/local_coop_
plan_template.doc.  Develop a 
list of key people/agencies to 
contact including how they can 

be contacted in an emergency.  
Maintain accurate employee 
lists and emergency contact lists 
including EPA and MassDEP 
regional staff.  Develop protocols 
in case telephone lines are down 
and cell phones do not work.  
Consider use of CB radios or 
satellite phones with a supply of 
extra batteries.

Emergency Power – Standby 
power equipment capable 
of running all equipment, 
including major pump stations, 
and consistent with applicable 
approval/permit requirements 
should be provided.   This 
includes both fixed-in-place 
generators and portable 
generators.  All standby power 
facilities should be tested 
monthly, including transfer 
switches.  An adequate fuel 
supply (to last 10-14 days) should 
be available on site. 

continued next page

By Kathy Romero

Municipalities that are members 
of the Massachusetts Interlocal 
Insurance Association (MIIA) can 
earn a 1% discount on general 
liability insurance premiums 
for developing a MassDEP-
approved surface water supply or 
wellhead protection plan.  MIIA 
is a nonprofit corporation that 
was created by the Massachusetts 
Municipal Association in 1982.  
A discount earned between July 
1, 2007 and June 30, 2008 will 
be applied to the July 1, 2008 
through June 30, 2009 insurance 

premium.  This opportunity can 
be combined with other elements 
of MIIA’s Rewards Program to 
earn a higher discount.  MIIA 
will reevaluate this program 
for inclusion into the Rewards 
Program in subsequent years.  

Besides being a proactive 
planning and educational tool, 
developing a protection plan 
for your system has many other 
benefits.  For example, eligible 
surface water systems can earn 
up to 0.5 log credit toward 
disinfection requirements and 

systems may earn extra points on 
grant and loan applications. 

MassDEP’s guidance documents 
for developing protection plans 
are located at http://www.mass.
gov/dep/water/drinking/surfprot.
doc and http://www.mass.gov/
dep/water/drinking/whplan.
doc.  Contact MassDEP’s Kathy 
Romero at 617-292-5727 or 
kathleen.romero@state.ma.us for 
assistance.  For more information 
on MIIA’s Rewards Program, go 
to http://www.emiia.org/services/
rewards.html#cinco.     ITM 
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Hazardous Materials – Conduct 
an inventory of potentially 
hazardous chemicals/materials 
including those that, by 
themselves, may be safe but 
could potentially be hazardous 
in combination with other 
chemicals.  Particular attention 
should be paid to chlorine storage 
areas and chlorine equipment.  
Develop safety protocols, 
including staff training, in case 
of  a hazardous materials release.  
Develop a list of emergency 
contacts, including the local fire 
department, which may vary 
depending on the problem.

Record Drawings and O&M 
Manual – Insure that updated 
copies of record drawings and an 
O&M Manual are available, both 
for the treatment facilities and the 
pump stations.

Identify Flood-Prone Areas 
– Develop a list of areas 
potentially subject to flooding, 
such as manholes, open tanks, 
pump wells, wells, etc.  Any 

special equipment required when 
those areas are flooded should be 
purchased.   Also consider having 
an inventory of sand bags available 
for limited “flood-proofing” during 
minor flooding situations.    

Spare Parts – Insure that an 
adequate spare parts inventory is 
available.

Chemical Inventories– Insure that 
adequate chemical inventories are 
available (10 to14 days).

Vehicles – Check that all vehicles 
are in proper working order and 
fuel tanks are filled.  

Supplies – Insure that adequate 
supplies are available for on-duty 
personnel during the emergency 
conditions, including non-
perishable food, potable water, 
flashlights, first aid supplies, and 
cots.  

Protection of Facilities 
– As appropriate, have plans for 
protecting and securing windows 

and exposed equipment.  
Consider having an inventory 
of lumber available for use in 
protecting windows.

Facility Access – To insure 
access to the facility after an 
event, there should be equipment 
for clearing debris, including 
chain saws with an adequate fuel 
supply and axes.  If possible, 
identify an area to stage debris 
until it can be removed from 
the site.  Make sure fuel for 
emergency equipment is stored 
safely, in a manner that will not 
contaminate the drinking water 
supply. 

Interconnections (Water 
Only)- Locate and exercise all 
interconnections that may be 
needed during an emergency.

If you have questions regarding 
this article, please contact Paul 
Niman at 617-556-1166 or by 
email at paul.niman@state.ma.us.     
ITM

By Catherine Hamilton

For the past 4 years MassDEP 
and the Executive Office of 
Energy and Environmental 
Affairs (EOEEA) have 
coordinated efforts to provide 
communities and public water 
systems with funding for land 
acquisition to protect public 
drinking water supplies.  Funding 
is available through the Drinking 
Water Supply Protection (DWSP) 
Grant Program offered annually 
in the spring with awards 
announced in the fall. Successful 

Source Protection Grants 
applicants can use their grant 
awards towards outright land 
purchases or conservation 
restrictions.    

Since 2004, the DWSP 
grant program has awarded 
$10,621,999 to acquire 2,171 
acres of land.  Successful 
applicants have included the: 
North Raynham Water District; 
Wareham Fire District; West 
Groton Water District; and the 
towns of Barnstable; Brewster; 
Carver; Cohasset; Dartmouth; 
Fitchburg; Hatfield; Ipswich; 

Leominster; Marshfield; 
Mattapoisett; Medfield; 
Middleboro; New Bedford; 
Newburyport; Reading; 
Salisbury; Taunton; Sudbury; 
Westfield; Westford; and 
Worcester. 

For more information about 
these grants, contact Catherine 
Hamilton 617-556-1070, or visit 
http://www.mass.gov/dep/water/
drinking/sourcewa.htm.    ITM
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MassDEP has joined the USEPA WaterSense program, and want to urge public water systems to join the partnership.  The 
WaterSense mission is to protect the future of our nation’s water supply by promoting and enhancing the market for water-
efficient products and services.

WaterSense is partnering with irrigation professionals and certification programs to promote water-efficient landscape 
irrigation practices.  WaterSense is also partnering with manufacturers, retailers and distributors, and utilities to bring 
WaterSense products to the marketplace and make it easy to purchase high-performing, water-efficient products.

For more information about the program and becoming a partner, go to www.epa.gov/watersense.    ITM

In The Main
MassDEP Drinking Water Program
1 Winter Street - 5th Floor
Boston, MA  02108

Building Trust in Tap Water 
The Washington State Department of Health is providing utilities and others with 
free, downloadable tools, artwork, and ideas to help promote tap water. Go to 
http://www.doh.wa.gov/ehp/dw/tapwater.htm to view these materials.

Using the theme “Tap into Goodness,” the tool kit provides a way for utilities 
to go beyond their Consumer Confidence Reports and market the benefits of tap 
water to their consumers. 

There are no copyright restrictions. You may use these tools as you wish. Just 
please be sure to drop Washington state a line at leslie.gates@doh.wa.gov. to 
share what you’re doing.

The tool kit materials are also available 
on CD. They can be ordered at no cost at 
http://www4.doh.wa.gov/dw/publications/
publications.cfm  .     ITM

Consumer Confidence Reports 
(CCR) are due every year on July 
1.  Start now to prepare your CCR 
and stay ahead of the deadline.  
You can mail out your CCR earlier 
to consumers and to MassDEP but 
cannot pass the July 1 deadline. 
 
Since the changes to the  Lead 
and Copper Rule have not been 
finalized you do not need to add the 
new informational lead language 
to your CCR this year.  You will be 
sent more information on this new 
requirement at a later date.

CCRReminder

In a continuing effort to reduce the agency’s overall impact on the environment and to save resources wherever possible, 
MassDEP is in the process of changing out the bottled water dispensers with point of use (hard plumbed) water dispensers. 
These tap water dispensers are already in use in the Lakeville, Worcester, and Boston offices and the remaining offices are 
scheduled to be re-plumbed soon. 

The new tap water dispensers dispense both hot and cold water, as did the old dispensers and are just as convenient to use 
but employ no bulky bottles to buy or that constantly need replacing.  It is a winning situation for MassDEP employees 
…and the environment.    ITM

Out With the Bottles and in With the Tap

WaterSense By Beth Mc Cann


