
Ice Pigging 
Paul Sestito, Water Systems Specialist 

Challenge of VT ANR  
Issued NPDES Permits   
Copy of email sent to VT's Congressional 
Delegation 10/26/17 by Shaun Fielder  
 
VRWA is very concerned with the 
recent challenge to several NPDES 
permits (4 recently issued by VT 
ANR).  Our concern to be clear is 
with the challenge not VT ANR.  
Unfortunately in press items quot-
ing CLF from this week it would 
appear those in charge of the given 
direct discharge facilities are going 
to be allowed to increase the 
amount of phosphorus they are 
discharging under new permits.  
This is not an accurate assessment 
of the situation.  A key point to be 
aware of is in 3 of 4 instances for 
the new permit issuances the al-
lowed phosphorus discharge limit 
has been reduced in the new per-
mits.  It is also a key point these 
reductions were put into the permit 
standards following a very lengthy 
and comprehensive evaluation by 
VT ANR officials with input from 
stakeholders at all levels and the 
approach / permits had the clear-
ance of EPA Region 1 (R1 has fi-
nal authority on LC TMDL as I am 
sure you know). 
 
Another point is that for these four 
systems the facilities and person-
nel involved at all levels have 
worked diligently up to this point 
to strive for phosphorus discharge 
standards better than previous per-
mit parameters and they were pre-
pared to accept, build out for, ad-
just operations to the new permit 
parameters (as challenged this 
week).   

There are a few reported disadvantages 
to ice pigging.  Since ice is the main 
component, the ability to make ice is 
required.  This involves energy and 
cost and temperature can be a factor 
when performing the operation.   Also, 
the ice needs to be continuously cooled 
and churned, also requiring more ener-
gy.  Finally, ice pigging is a relatively 
new method for cleaning pipes in the 
water and wastewater industry, and the 
process is not readily available in all 
regions of the country.  However, this 
could easily change as the process be-
comes more widespread, and it appears 
as though this is the case. 
 
There are also many reported ad-
vantages to ice pigging.  Unlike tradi-
tional pigging, ice pigging uses already 
existing access points to pipe, so ex-
posing pipe is not required.  The ice pig 
can be used in all types of pipe and in 
different size pipes-the pig conforms to 
the structure it travels in and it can 
travel through valves and bends.  If the 
pig becomes stuck in a pipe, time and 
temperature will melt it, eliminating the 
need to search for a lost or stuck pig.  It 
also requires less water than flushing.  
Overall, it can potentially be less labor-
intensive and costly than some other 
cleaning methods. 
 
There is a great deal of information on 
ice pigging and other line cleaning 
methods available from many re-
sources.  No matter the method you 
choose, line maintenance is an integral 
part of the operation and maintenance 
of your system.        

(Continued on page 11) 

I recently attended, along with 
other VRWA staff members, the 
National Rural Water Association 
WaterPro Conference in Reno, 
Nevada. The three-day conference 
has a trade show with many exhib-
its as well as a full slate of classes 
held daily to attend and learn 
about many topics related to the 
water and wastewater industry.  
One class that I was curious about 
was a lecture on ice pigging.  It is 
a topic that I had heard about, but 
wasn’t terribly familiar with. 
 
Ice pigging is a process of remov-
ing unwanted debris, such as sand, 
sediment, and scale, from a pipe.  
The process, invented in England, 
involves sending a slurry of ice 
through a pipe to clean the pipe 
and remove the unwanted materi-
al.  It has been used in industries 
such as food manufacturing, wa-
ter, and wastewater. 
 
To perform ice pigging, ice needs 
to be made either on or nearby the 
site where the work is to be per-
formed.  The ice is crushed and 
mixed with a solution of salt water 
to create the slurry.  The slurry can 
be pumped into a water line at any 
open point in a water system, such 
as a hydrant or valve.  The slurry 
is then “pushed” through the pipe 
using system pressure, cleaning 
the pipes as it travels.  The slurry 
can be removed through another 
opening in the system, again a hy-
drant or valve, and disposed of 
properly.   
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Donations Appreciated 
Please consider making a donation to 
VRWA to help us further our mission. 
With your support, we work to pro-
mote public health and protect the local 
environment by providing support to 
water and wastewater systems. 
 
VRWA is a 501(c)(3) charitable organ-
ization. Your contribution is tax de-
ductible to the extent allowed by law. 
All donors will receive a receipt for tax 
purposes. Please visit our web site us-
ing the link below for more infor-
mation. 
 
http://vtruralwater.org/about/
donations.php 

USDA's Water and Envi-
ronmental Program 
Funding Opportunities 
Call for applications for water sector 
infrastructure in rural Vermont.   
 State pool deadline (competitive):  

December 1, 2017.   
 National pool deadline 

(competitive): April 13, 2018.   
Applicants are encouraged to apply by 
earlier state deadline.  Applications 
received between December and April 
13 will compete in the larger national 
pool. To submit a competitive applica-
tion, please contact a Rural Develop-
ment specialist in your area.  More in-
formation is available at this link: 
rd.usda.gov/vt 
 

VT DEC Drinking water 
and clean water funding 
opportunities  
Federal Fiscal Year 2017 
 PER due December 31, 2017. 
 Bond Vote deadline (DW/SRF) 

April 15. 
 Project Complete by Fall 2019. 
 
Federal Fiscal Year 2018 (dates shown 
for 2018) 
 Project priority list application 

deadline: February 16. 
 Draft intended use plan and hear-

ing notice: March 2. 
 Public Hearing: April 5 
 Public Comment Ends: April 20. 
 Final intended use plan released: 

May 4.   
 Preliminary engineering report 

deadline (DWSRF): December 31 
 Bond Vote deadline (DWSRF): 

April 15, 2019.   
More information at this link:  
dec.vermont.gov/facilities-engineering/
water-financing/srf/intended-use-plans 

VRWA Welcomes 
New Team Member  
We are pleased to announce Di-
ana Butler has joined VRWA No-
vember 7 as Water System Spe-
cialist.  Diana will be managing 
our EPA water program and re-
sponsible to assist with ongoing 
continuing education training 
VRWA is conducting.  In addi-
tion she will offer onsite assis-
tance to supplement the services 
offered by our team members at 
this time.  Her focus will be with 
the public water systems not in 
the category of fire district, town, 
municipal and as an example 
would include schools, mobile 
home parks, and condo associa-
tions to include many non-
transient non-community systems.  
Diana has a background in sur-
face drinking water operations as 
well has served in inspection and 
support role in another state for 
work tied to public water, 
wastewater, and stormwater assis-
tance.  In addition she is a labora-
tory operations expert.  Diana is 
excited to joining VRWA and 
looks forward to working with 
systems moving forward.   

VRWA Annual Confer-
ence and Trade Show 
Mark your calendars and be sure to 
save the date for our 2018 conference 
and trade show event.  We are looking 
forward to returning to the Lake Mo-
rey Resort on May 9 & 10, 
2018. More information on registra-
tion for our associate contacts as well 
as individuals will be released soon.   
 

Thank You 
As we close out another year, thank 
you to all we have interacted with this 
year.  It is an honor to work alongside 
you at the grassroots level on initia-
tives to support your operations and 
all activities associated with a vibrant 
water sector here in Vermont. A spe-
cial thank you to our members at the 
system and company level—your 
commitment to support the association 
is respected and appreciated. To our 
partners, we look forward to continued 
collaboration into the future. Best 
wishes to all of you this holiday sea-
son!   
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MONITORING BASIC PARAMETERS CAN OPTIMIZE 
PACKAGE PLANT OPERATION  

Submitted for publication by Matt Guerino, Training Specialist 

Today there are a large percentage 
of package water treatment plants 
that operate using obsolete or inef-
ficient backwash methods.  These 
methods can be improved upon by 
monitoring basic parameters to 
initiate a clarifier flush and a filter 
backwash based upon a set time 
intervals, head-loss across the me-
dia, and effluent turbidity.  To 
save time and money, the water 
treatment plant must rely upon in-
strumentation that accurately mon-
itors these parameters while pro-
ducing high quality effluent, mini-
mizing waste and optimizing net 
production.   
 
A common package plant configu-
ration is a clarification step fol-
lowed by a filtration step.  Chemi-
cals such as a coagulant and one or 
more polymers are used to make 
contaminants insoluble so that 
they can be captured in the clarifi-
er or filter.   Basic instrumentation 
includes devices such as: influent 
and effluent turbidimeters, differ-
ential pressure transducers, or 
switches and gauges.  

Many plants, initiate clarifier flush 
and filter backwash based upon a set
-time.  Typically this set-time is 
measured in minutes or hours by the 
PLC program.  This method works 
well when water quality stays con-
sistent or if it is fairly stable, such as 
ground water or ground water under 
the influence or when the flush, 
backwash, and downtime; occur 
while the demand is low.  
 
However, surface water can be vari-
able and influenced by seasonal 
changes, run off, or rain events 
which affect raw water turbidity.  
Increases in raw water turbidity in-
creases solids loading and can short-
en clarifier and filter run times.  Ini-
tiating clarifier flush and filter back-
wash based on a set-time can be 
costly.  If too often, more flushes 
and backwashes create more waste 
and fill the waste storage basins or 
lagoons too frequently.  Time spent 
cleaning them is lost time and may 
even prevent the plant from produc-
ing usable water. 

If the clarifier flushes too infrequently, 
excessive solids collect in the clarifier 
and spill over onto the filter.  The filter 
then develops an increase in headloss.  
This is called breakthrough and causes 
the process to operate inefficiently.  
Breakthrough occurs when the solids 
holding capacity of the clarifier media 
or filter media is exceeded and solids 
pass through the media.  In some cas-
es, excessive headloss developed in 
clarifiers can damage the equipment 
and creating unnecessary downtime 
and expense for repairs.  And with the 
filter there is the risk that effluent wa-
ter quality could be impaired. 
 
There are a number of parameters that 
can be monitored to show how well 
the process is working and will help to 
optimizing the overall package plant.   
The Influent turbidity is one parameter 
measured and  typically higher than 
raw water turbidity as it contains the 
turbidity of the raw water, chemistry 
additions, and any coagulated parti-
cles, and can also be referred to as co-
agulated turbidity.  Another is called 
settled water turbidity or inter-stage 
turbidity, which is the turbidity out of 
the clarifier or onto the filter. It is not 
necessary to continuously record the 
inter-stage turbidity.  Of course fil-
tered effluent water turbidity is need-
ed, as well as a headloss across the 
clarifier and filter.  For the clarifier, 
the pressure under the clarifier media 
is monitored over time which correlat-
ed to the solids load captured.  Since 
this parameter is a gauge pressure, 
psig, then it is recorded as the clarifier 
differential pressure.  Filter headloss is 
another common parameter monitored, 
also a gauge pressure in psig.  Depend-
ing on how the plant monitoring devic-
es are configured, filter headloss read-
ing may be shown as negative or a 
vacuum pressure.   



Most all of the parameters cited are 
commonly recorded either on a log 
sheet or continuously monitored 
through a plant SCADA system.  In-
ter-stage turbidity can be obtained as 
a grab sample when necessary.  Even 
without a SCADA monitoring sys-
tem, manual logs can be just effec-
tive. 
 
A table like that shown can be used to 
collect the data.   

The parameters for the clarifier and 
filter are shown as column headings.   
The time at which time the data is 
taken is shown on the left.  The time 
interval can be more frequent, such as 
each half hour, to provide better reso-
lution.  The intent is to compile and 
plot the data in enough detail that 
trending can be seen.  Data collection 
that is too coarse may not show the 
same picture of headloss and turbidity 
spiking as a data set that has more 
points collected.  This especially evi-
dent near the time which the clarifier 
flushes or filter backwashes.   Fre-
quent sampling would be more reflec-
tive of the actual events occurring 
prior to the backwash or clarifier 
flush.  

One manufacturer suggests: 
For the best characterization of 
the performance of the clarifier, 
make turbidity readings on the in-
fluent and effluent at least once 
per hour throughout a run.  It is 
important to do this frequently 
since, under certain conditions, the 
removal across the clarifier can 
change significantly throughout a 
run. 

 
The filter effluent turbidity (if not 
recorded continuously) should be 
checked frequently; as often as 
once every half-hour for an in-
depth characterization. 
 
Computing Solids Removal: 
With the data collected, other 
items can be computed to thor-
oughly understand the processes.  
For instance, knowing the inter-
stage turbidity is helpful to deter-
mine the percent solids removed.  
By subtracting the inter-stage tur-
bidity from the coagulated turbidi-
ty and dividing the difference by 
the coagulated turbidity, the per-
cent solids captured or removed  

in the clarifier is determined.  For 
the filter, take the difference of 
the inter-stage turbidity and ef-
fluent turbidity and divide this by 
the inter-stage turbidity, the per-
cent solids captured is deter-
mined.  In many cases, if the 
chemistry is properly dosed, per-
cent of solids removed can be 
fairly high.   Many regulators 
require turbidity of 1.0 NTU or 

less on top of the filter.   
 
For example for the 
Clarifier at hour 3:  
      (7.2- - 0.7) / 7.2 = 
0.903 or 90.3%  
 
And for the filter  
      (0.7 – 0.06) / 0.7 = 
0.914 or 91.4%   
 
By reviewing the cur-
rent operation of an ex-
isting water treatment 
plant using the parame-
ters as noted, the best 

time to flush the clarifier or back-
wash the filter can be determined 
based on minimizing break-
through. 
 
Optimal Operation 
The graph shows the ideal opera-
tion of a filter, which can also 
apply to a package plant clarifier.   
The blue line uses the headloss 
axis on the left as a function of 
time on the lower axis.  As time 
goes forward, headloss across a 
clarifier or filer can be steady for 
a period of time then increase 
until it reaches a terminal head-
loss.  At which time a clarifier 
flush or filter backwash is initiat-
ed.     
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The green line represents the turbidity 
out of the clarifier or out of the filter and 
as show if fairly steady over time until it 
cannot hold any more solids.  It is at the 
point when both terminal headloss and 
breakthrough occur that the system is 
running at maximum efficiency, shown 
by the red vertical line.  The goal is to get 
as close to the breakthrough point as pos-
sible without exceeding it.  
 
Breakthrough occurs when the rate of 
turbidity change increases.  Headloss in 
blue on the left vertical axis, turbidity on 
the right in green and time along the hori-
zontal axis.  While the terminal headloss 
had not changed, breakthrough occurred 
much sooner than termanl headloss was 
achieved and is seen as a sudden spike or 
“hockey stick profile” in the curve. 
 
Headloss Monitoring and Review 
When reviewing an operating packaged 
water treatment plant, monitoring head-
loss across a clarifier or a filter, is very 
useful as seen on the graph (below) that 
was done using a data logger and 
SCADA system.  The same graph could 
have been generated using the table pre-
viously mentioned. 
 
The graph shows both clarifier headloss 
and filter headloss versus time. Headloss 
is reported as inches of water column. 
The clarifier is flushing about every 2- 3 
hours.  Since influent turbidity is not 
shown here, changes in raw water tur-
bidity between these events can reflect 
some variability.  For the clarifier, the 
headloss after each event returns fairly 
close to the initial setting, indicating that 
it is being adequately cleaned.  The filter 
shows corresponding changes in head-
loss, because flow to the filter stops dur-
ing the clarifier flush.  The spike at 10 
hours would indicate the headloss has 
increased and likely to trigger a back-
wash soon.   Collecting filter headloss 
data for more than 10 hours would pro-
vide a better profile. 
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Turbidity Monitoring and Re-
view 
 
This graph shows run time in 
hours and minutes on the hori-
zontal axis and turbidity on the 
vertical axis and is a good ex-
ample of the difference between 
raw water turbidity (dark blue) 
and coagulated turbidity 
(green).  The coagulated turbidi-
ty is often higher than the raw 
water turbidity due to the added 
chemistry used coalesce solids 
or treat color.   The yellow line 
shows the inter-stage turbidity 
and the light blue, the effluent 
turbidity.  None of these curves 
reflect any turbidity break-
through. 
 
In the normal operation of any 
plant there comes a point, noted 
by turbidity breakthrough, when 
the media can no longer hold 
any more solids.  These values 
should be kept on file and used 
when treating similar waters and 
chemical treatment. 

Optimizing: 
 Once the data has been collected and plot-

ted, there are a number of things that can be 
done to improve the operation 

 Consider adjusting the time between clarifi-
er flushes and filter backwashes.  This can 
be done in most of the PLC programs. 

 In conjunction with the time adjustments, 
adjust the headloss switches used to initiate 
the clarifier flush and filter backwash. This 
can be done by adjusting the switch set-
tings. 

 Reviewing the percent solids removed in 
both the clarifier and filter can uncover 
which process has more room for adjust-
ment.  Note that the goal is to optimize the 
overall plant which may or may not result 
in both clarifier and filter being optimized.   

 Consider modifying the dosage or type of 
coagulant or polymer being used.  Consult 
with your chemical supplier who can con-
duct on site jar testing of various options. 

 Consider cleaning or replacing the media.  
Media analysis can be conducted by the 
manufacture or media supplier to determine 
if the media is worn or contaminated. 

 Keep various turbidity and headloss profiles 
based on seasonal operations to check the 
impact of changing coagulant or polymer 
dosages. 

In all cases, before making 
any major change to your 
full scale operations, contact 
your local regulators or rural 
water association.  Optimiz-
ing operations will save days 
of potential backwash time 
and money on an annual ba-
sis. 
One example regarding im-
provement of operation in 
waste volume, could be if a 
clarifier run time was ex-
tended an additional hour.  
A one MGD package plant 
that flushes the clarifier eve-
ry 4 hours and backwashes 
the filter every 8 hours, 
could reduce the waste vol-
ume produced by 10%, if the 
clarifier ran 5 hours between 
flushes.  The increase of just 
one hour between flushes 
reduced the number of flush-
es per day from 6 to 4.8.  
Furthermore, assuming a 
flush duration that takes 15 
mins, the plant will extend 
the run time such that an ad-
ditional 10,500 gallons can 
be produced. 
 
This simple method of mon-
itoring the performance of 
the steps within the overall 
treatment process will pro-
duce the least amount of 
waste, optimize use of 
chemistry, and maximize 
utilization or net production.   
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Conclusions: 
 Operators must be focused on calibrating the instrumenta-

tion, properly operating the equipment, and periodically 
checking performance to ensure optimized operation.  These 
duties are performance by qualified instrumentation techni-
cians and enhanced by a good preventative maintenance pro-
gram.   

 Changing water quality or chemistry can upset the process 
and system may need to run a performance test. 

 The breakthrough point can be directly associated with clari-
fier and filter headloss.  The goal is to get as close to the 
breakthrough point as possible without exceeding it. 

 Maximizing solids holding capacity is paramount to under-
standing the optimal performance of the package plant. 

 Optimizing the process to operate with less frequent clarifier 
flushing and filter backwashing can reduce waste water pro-
duction 

 Keeping, and reviewing, results of multiple tests are useful 
to optimizing the system’s performance on a long term ba-
sis. 

 This test is independent of clarifier types, filter media types, 
underdrains system, or backwashing techniques.   

 Consult with the manufacturer for additional thoughts and 
suggestions on how to further optimize the process. 
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Gearing Up for Rally 
VRWA looks forward to heading to Washington this February to meet 
with Vermont's Congressional delegation to advocate for rural water 
program funding.  This grassroots advocacy gives us the opportunity 
to showcase the value and need for rural water program funding.  To 
support this effort if you are interested in providing a letter of support 
detailing how VRWA is important to you and your system please sub-
mit to Shaun Fielder (Executive Director).   

l. To r. Ed Savage (VRWA President), Congressman 
Peter Welch, Rod Lamothe (VRWA Vice President)  



“A key point to be aware of is in 3 of 4 instances for the new permit 
issuances the allowed phosphorus discharge limit has been reduced 
in the new permits. “ 
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To pull a bullet point back into the 
discussion from VRWA comment 
letter to EPA Region 1 on develop-
ment of the Lake Champlain 
TMDLs, dated October 15, 2015,  
 
"“The data available does demon-
strate focusing efforts in areas other 
than point source will lead to more 
significant phosphorus loading re-
ductions. Without clearly defined 
direction to prioritize investments in 
non-point source, an unsustainable 
economic situation could be created 
for direct discharges and for the 
state collectively in the future. With-
out getting into the exact financial 
details, ratcheting down discharge 
standards toward zero via enforce-
ment tactics and not focusing efforts 
in other non-point source areas 
would cost hundreds of millions of 
dollars. Since the direct discharges 
only account for approximately 3 
percent of the total load to Lake 
Champlain overall this would not be 
a wise investment. Tying up the hun-
dreds of millions, a majority of capi-
tal available, to reduce the 3 percent 
would prevent any chance of hitting 
the required 34 percent reduction of 
phosphorus loading to Lake Cham-
plain." 

“Challenge of VT ANR issued NPDES Permits” continued from cover 

To now have to be put on hold in 
regards to what is going to happen 
on permits due to dragged out liti-
gation processes does nothing to 
support ongoing good work by 
these folks – with their end goal 
being work to promote significant 
environmental protection.  Bear in 
mind this week there has been 
nothing noted in the challenge in 
regards to what these facilities 
have done collectively over the 
past 20 plus years for advance-
ments in this area.  In a nutshell a 
sector that has done the most in 
reducing phosphorus contribu-
tions overall.  
 
Looking forward and in the event 
the standard is further reduced, as 
a sector we would be approaching 
upgrades to treatment processes / 
operations demands that cannot be 
met within practical budget limi-
tations and frankly if implemented 
will not make a measurable differ-
ence toward receiving water qual-
ity.   
 
Please recall it is documented that 
all direct discharges combined 
contribute a very small portion of 
total phosphorus load to Lake 
Champlain basin (approximately 
3%).  This point should not be 
taken to mean facilities are not 
interested in doing more, they are 
but that has to be within the 
bounds of a good prioritized in-
vestment that offers a good return 
on investment.  This would mean 
most gain in phosphorus reduction 
loading in a given community 
when looking at all possible 
source inputs not just the direct 
discharge.     

I would add, the comment above 
was pulling in the regulatory 
framework and in VRWAs opin-
ion the final resulting TMDL 
plan(s) and now most recently 
issued permits were on target.  
They would allow NPDES per-
mit holders to implement and 
get going on the improvement 
processes (even given some big 
costs expected).  It is interesting 
to note now you could substitute 
the word litigation in place of 
enforcement mid-paragraph 
above and our point from Octo-
ber 2015 stands.   
 
Making sure this point is not lost 
in the narrative, operators 
VRWA works with and repre-
sent in high majority are striving 
to do better on discharge param-
eters than actual permit stand-
ards.  Burdening them with an 
unachievable discharge stand-
ard, assuming the challenge is 
successful, is doing nothing to 
promote the Vermont's "all in." 
mantra and totally discredits 
1000's of hours of stakeholder 
input and program development 
in these recent years and final 
plans cleared by VT ANR and 
EPA Region 1.   
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