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CTION 

URPO ENT 
o ment p ontana Department of Environmental Quality (DEQ) 
in Water Regulations that are specific to public water supply systems that use surface water or 

f surface water.  As for all drinking water rules, Montana’s 
must be as stringent as federal rules.  While they 

 le s string ments differ from the federal regulations.  
t s ter treatment and monitoring regulations with which Montana 

face ater sy

 sys gulations related to: monitoring for microbial, 
g the public informed through public notification and consumer 

ter system improvements; sanitary surveys; 
y g serv ociated with these other regulations, systems 

o the ummary: Community and Non-Transient Non-
ater Regulations Summary: Transient Non-Community 

able from DEQ. 

ween this document and the applicable 
 a complete copy of the Montana 

ater t http://www.deq.mt.gov/dir/legal/title17.asp

1. INTRODU

1.1. P SE OF THIS DOCUM
This d cu rovides a summary of the M
Drink g 
ground water under the direct influence o
regulations for surface water treatment and monitoring 
are no s ent, some of Montana’s surface water require
This documen ummarizes the surface wa
sur w stems must comply.   

Public water tems must also comply with other re
chemical, and radiological quality; keepin
confidence reports; recordkeeping; obtaining approval for wa
and pa in ice connection fees.  For the requirements ass
should refer t Drinking Water Regulations S
Community Water Systems or the Drinking W
Public Water Systems documents.  These documents are avail

In any situation in which there is a contradiction bet
Administrative Rules of Montana (ARM), the ARM is controlling.  For
Drinking W  Regulations please visi  or call (406) 444-

ATER TREATMENT REGULATIONS 
ater suppl d ground water under the 

er” throughout this document) are 
e to prov hrough the control of microbial contaminants.  In particular, 

s addr m and Giardia lamblia, as well as viruses and 
e ic (dise a.   

ater so  by bacteria, viruses, and protozoa that can cause disease.  
ntan e microbial pathogens, and it is 

e could be contaminated at any time.  Public water systems 
their treatment system consistently and reliably 

 are likely to be present in the untreated water.   

disease-causing organisms on a routine basis as is done for 
ical contam r systems are regulated through treatment technique requirements. 

chn tablished to ensure consumers are receiving water that has been 
 pathogens if and when they occur in the source water.   

ent technique requirements for surface water systems have been developed over a period of 
an ific regulations discussed in section 1.2.1.  

4400.   

1.2. OVERVIEW OF SURFACE W
The public w y system regulations for the treatment of surface water an
direct influence of surface water (referred to jointly as “surface wat
design d ide public health protection t
these rule ess the protozoans Cryptosporidiu
pathog n ase-causing) bacteri

Surface w urces are easily contaminated
Many of Mo a’s surface water sources are known to contain thes
reasonable to assume any surface water sourc
that use surface water must be diligent in ensuring 
controls disease-causing organisms that

Because it is not practical to monitor for 
chem inants, surface wate
Treatment te ique requirements are es
adequately treated to remove or inactivate

The treatm
several years d have been established through a series of spec
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r inactivation requirements of these regulations is described in Section 
.   

The basis for the removal and/o
1.2.2

 

1.2.1 Surface Water Treatment Regulations for Public Water Systems 

Surface Water Treatment Rule (SWTR) 

The Surface Water Treatment Rule went into effect in 1989.  It was prompted by a greater 
understanding of the protozoan pathogen Giardia lamblia and the waterborne disease outbreaks 
that the pathogen had caused in public water systems.  It also addressed the inability of common 
filtration and disinfection practices to reliably remove or inactivate Giardia and viruses.  The 

 the 

 
addressing Cryptosporidium.  This rule tightens filtration turbidity performance standards to meet 

vidual 
formed 

 
tem if disinfection byproducts are a concern.   

 

SWTR introduced the treatment technique requirement approach for surface water, reduced
allowable limits for turbidity in finished water, and specified criteria for surface water systems to 
avoid filtration.  The purpose of the rule was to ensure surface water systems have sufficient 
treatment to reduce the source water concentration of Giardia lamblia by at least 99.9 percent (3-
log) and viruses by 99.99 percent (4-log). The rule did not address the protozoan 
Cryptosporidium because not enough was known about treatment necessary to control the 
organism. 

Interim Enhanced Surface Water Treatment Rule (IESWTR) 

The Interim Enhanced Surface Water Treatment Rule went into effect in 2001 and applies to 
systems serving more than 10,000 people.  It was designed to strengthen microbial protection by

Cryptosporidium removal requirements. It requires both combined filter effluent and indi
filter effluent turbidity monitoring, and specifies follow-up activities that must be per
when turbidity triggers are exceeded.  The rule also addressed the risk trade-offs between 
reducing disinfection to decrease the formation of disinfection byproducts and the need to 
maintain adequate microbial disinfection practices. It includes disinfection benchmarking and 
profiling requirements which enable water systems to make informed decisions regarding
changes to their disinfection sys

Long-Term 1 Enhanced Surface Water Treatment Rule (LT1ESWTR) 

The Long-term 1 Enhanced Surface Water Treatment Rule went into effect in 2002, with most 
provisions requiring implementation in 2005.  The LT1ESWTR is essentially the same as the 
IESWTR except that it applies to systems serving fewer than 10,000 people and has slightly
different follow-up requirements when turbidity triggers are exceeded.  
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The Filter Backwash Recycling Rule went into effect in 2004.  This rule is intended to reduce the 
opportunity for waste-stream recycle practices at treatment plants to adversely affect the 

pent filter backwash water, 
cle flows through all 

 conventional or direct filtration system or at an alternate 
 

 

 

Long-Te

; 
 

orage facilities or providing treatment of the discharge to protect 
uring storage.  The LT2 Rule also 

1.2.2 

Filter Backwash Recycling Rule (FBRR) 

performance of the plant.  The rule requires systems that recycle s
thickener supernatant, or liquids from dewatering processes to return the recy
processes of the system’s existing
location approved by the DEQ.  This rule only applies to surface water systems that practice
conventional or direct filtration and recycle one or more of the specified waste streams. 

rm 2 Enhanced Surface Water Treatment Rule (LT2ESWTR or LT2 Rule) 

The Long-term 2 Enhanced Surface Water Treatment Rule was finalized on December 15, 2005.  
This rule includes: source water monitoring; implementation of additional tools to provide public 
health protection where the monitoring indicates a high level of Cryptosporidium is present
inactivation requirements for Cryptosporidium for systems avoiding filtration; and covering
uncovered finished water st
against any pathogens that may have entered the water d
included a disinfection profiling and benchmarking requirement to ensure the risk trade-offs 
between adequate disinfection and the formation of disinfection byproducts is considered.  The 
requirements for the LT2 Rule phase in between 2008 and 2019.  The federal rule requirements 
are summarized in Section 6 of this document. Public water systems must comply with this 
regulation even if Montana has not yet adopted it into the Administrative Rules.   

Treatment Technique Requirements for Removal and Inactivation  

tment technique requirements for surface water systems, excluding the LT2 Rule requirements, 
of installing and properly operating water treatment processes which reliably achieve: 

At least 99 percent (2-log) removal of Cryptosporidium, or Cryptosporidium c

The trea
consist 

o ontrol under the 

o 

o 

It is not

watershed control plan for systems avoiding filtration; 

At least 99.9 percent (3-log) removal and/or inactivation of Giardia lamblia cysts; and  

At least 99.99 percent (4-log) removal and/or inactivation of viruses. 

able that to address Cryptosporidium, inactivation is not currently considered a component of 
nt technique requirement.  This is because Cryptosporidium oocysts are v

the 
treatme ery resistant to typical 
disinfection practices used by public water systems.  The LT2 Rule requires systems avoiding filtration to 
install ozone, ultraviolet light, or chlorine dioxide treatment to inactivate Cryptosporidium, and filtered 
systems may use one of these disinfection methods if additional treatment is required.  The LT2 Rule 
treatment provisions for Cryptosporidium are phased-in beginning in 2011 or later, depending on the 
system size.   
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oval and inactivation credit that can be assumed to be 
achieve
removal
with the he 
amount 
disinfec
requirem nd 
their cre
needed in 20

Research has determined the amount of rem
d by different types of filtration systems and different disinfection practices.  Typically, the 
 credit for a treatment plant is identified first, based on its assumed capabilities and compliance 
 turbidity performance standards.  The difference between the required level of treatment and t
credited to filtration determines the amount of inactivation that must be obtained through the 
tion process.  Table 1.1 summarizes the log removal credit and the resulting disinfection 
ent for each treatment type.  Section 5 includes information on additional treatment options a

dits as defined by the LT2 Rule, which may be helpful to systems if treatment enhancements are 
11 or later. 

 

Table 1.1  Log Removal Credits for Each Type of Treatment Process 

Typical Log Removal Credits 
through Filtration 

Resulting Log Inactivation 
Requirements through Disinfection 

(excludes LT2 Requirements) Treatment 
Process 

Crypto-
sporidium 

Giardia 
lamblia Viruses Crypto-

sporidium 
Giardia 
lamblia Viruses 

Co
Tr
(in
Li
So

nventional 
eatment 
cluding 
me 
ftening) 

2 2.5 2 0 0.5 2 

Di
Fi 3 rect 

ltration 
2 2 1 0 1 

S ow Sand 2 2 2 0 1 2 l
Filtration 

Diatomaceous 
Earth 
Filtration 

2 2 1 0 1 3 

Alternative 
(membranes, * * * * * bag filters, 
cartridges) 

* 

Unfiltered 0 0 0 2 3 4 

* Systems must demonstrate to DEQ by pilot study or other means that the alternative filtration technology 
provides the required log removal and inactivation. 

For example, systems that use conventional treatment would be assumed to achieve 2-log removal of 
Cryptosporidium, 2.5-log removal of Giardia, and 2-log removal of viruses in the filtration process and 
then need to achieve 0.5-log inactivation of Giardia and 2-log inactivation of viruses with disinfection to 
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ter 
     

tion, 
 

ation treatment   

o Sedimentation – means a process for removal of solids before filtration by gravity or 

• Direct Filtration – a series of processes including coagulation and filtration but excluding 
sedimentation res moval. Dep

 proce  

•  Filtr  process involving passage of raw rough  sand at low 
velocity result anti late r y ph biolo chan

• us Earth (DE) Filtration – a process resulting in substantial particulate removal in 
precoat cake of diatomaceous earth filter media is deposited on a support membrane 
ter is filtered by passing through the cake.  Additional filter media (body feed) is 
usly added to the feed water to maintain the permeability of the filter cake. 

• native filtration – a filtration technology other than conventional, direct, slow sand, or 
ceous earth ltration suc s membran ltration or bag and cartridge filters. 

• d Systems voidance Criteria – sy ilter and rely 
 on meeting criteria for watershed control programs, A-closed water d classifica

621, water quality, and disinfection practices to protect public health from disease 
ing organisms

1.3. O USE THIS DOCUMENT 
 

 

 

 

This do  specifically to the treatment and monitoring of 
surface water systems.  The document has been organized to address requirements that apply to all 

n 

meet the total log reduction.  Meeting the turbidity and disinfection requirements of the surface wa
treatment regulations ensures that systems are able to achieve these log removal/inactivation credits.

The following definitions will be helpful in identifying the type of treatment provided by a particular 
system: 

• Conventional Filtration Treatment – a series of processes including coagulation, floccula
sedimentation, and filtration resulting in substantial particulate removal.  Lime softening facilities
treating surface water sources and contact adsorption clarifier (CAC) units are considered 
conventional filtr

separation. 

ulting in substantial particulate re
ss may or may not be included.  

ending on the system, the 
flocculation

Slow Sand ation – a
ing in subst

 water th
ysical and 

 a bed of
gical meal particu emoval b isms. 

 Diatomaceo
which a 
while wa
continuo

 Alter
diatoma  fi h a e fi

 Unfiltere
entirely

 Meeting Filtration A stems that do not f
she tion in 

ARM 17.30.
caus .   

HOW T

Systems that are unfiltered but are required to install filtration 
must meet the requirements specified by DEQ for their system. 

cument summarizes all of the regulations related

systems in a single section, with discussion of requirements that are specific to certain types of filtratio
technologies or to systems avoiding filtration in distinct portions of the document.  Systems should 
identify their type of treatment and refer to the applicable sections of this summary.  
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stems that use surface water must meet specific disinfection treatment requirements 

urface systems must meet as well as the requirements for 
 

ment chemicals are used that may contain either of those two 

 

 

s for 

l 
ts for such systems are specified by DEQ. 

reatment Rule  (Section 5) 

Existing source water monitoring requirements and other possible treatment implications from the 
LT2 Rule are summarized in this chapter.  All systems should read this chapter since the 
regul

• Operator Certification and Classification (Section 6) 

All community and non-transient non-community water systems that use surface water or ground 

 

The following is a brief description of each of the sections of this document that is intended to help 
identify the pertinent sections for each type of surface water treatment system. 

• Requirements Applicable to All Systems (Section 2)  

All sy
including inactivation requirements, maximum residual disinfectant levels, and maximum 
disinfection byproduct levels.  Systems must also perform disinfection profiling and 
benchmarking, and meet disinfection reporting requirements.  This section addresses the 
disinfection requirements that all s
reporting and recordkeeping related to water treatment, performing and reporting to DEQ the
calibration of turbidimeters, and the treatment technique requirements for acrylamide and 
epichlorohydrin if water treat
compounds.  Each of these items is discussed in this section as they apply to surface water 
systems. 

• Filtration Treatment Requirements (Section 3) 

Turbidity performance, monitoring, and reporting requirements; follow-up actions triggered by
filter effluent turbidities; recycled treatment waste stream requirements; disinfection byproduct 
precursor requirements; and related public notification requirements for violations are addressed
in this section.  The information is presented in three subsections covering conventional and 
direct filtration, slow sand and diatomaceous earth filtration, and alternative filtration 
technologies. 

•  Systems Meeting Filtration Avoidance Criteria (Section 4) 

Specific disinfection treatment equipment and watershed control program requirement
systems avoiding filtration are included in this section. Annual onsite inspection requirements, 
violations, and related public notification requirements applicable to these systems are also 
summarized.  This section does not apply to systems that are unfiltered but are required to instal
filtration – requiremen

• Long Term 2 Enhanced Surface Water T

ation affects filtered systems and systems avoiding filtration.  

water under the direct influence of surface water must comply with operator certification 
requirements.  Although transient non-community water systems are not required to have a 
certified operator, it is recommended due to the public health risks associated with using surface 
water as a source of drinking water.  All systems should review this section which addresses
operator certification requirements for surface water systems.   
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YSTEMS 
System  
requirem  
viruses; n 
profilin

All surf
treatme ue 
requirem ntain 
either o

Each of  
17.38.217, 17.38.225, and 17.38.234.  Systems avoiding filtration may find some of the recordkeeping 

 and epichlorohydrin requirements may not 
apply. 

2.1. 

Require
discussed in Section 4 of the document, Drinking Water Regulations Summary: Community and Non-
Transient Non-Community Water Systems.  Those requirements are too extensive to also include in this 

2.2. 

All surf
required ercent (3-log) inactivation 

nd/or removal of viruses.  
stribution system.  

Althoug
Cryptos  levels 
of this o Section 5. Refer to Table 1.1 

irements by type of surface water 
treatme

Compli
disinfec nt 
multipli
user. CT
used, w  tables for the disinfectants and 
calculations for CT are too complex for this rule summary.  This section summarizes the disinfection 

 

2. REQUIREMENTS APPLICABLE TO ALL S
s that filter surface water or are avoiding filtration must meet specific disinfection treatment

ents including: inactivation (CT) requirements for Giardia lamblia, Cryptosporidium, and
maximum residual disinfectant levels; maximum disinfection byproduct levels; disinfectio

g and benchmarking; and disinfection reporting requirements.   

ace water systems must meet requirements for reporting and recordkeeping related to water 
nt, performing and reporting to DEQ the calibration of turbidimeters, and the treatment techniq

ents for acrylamide and epichlorohydrin if water treatment chemicals are used that may co
f those two compounds.   

 these items is summarized in this section; key rule provisions are found in ARM 17.38.205,

requirements related to water treatment and the acrylamide

MAXIMUM RESIDUAL DISINFECTANT LEVELS AND DISINFECTION 
BYPRODUCTS 

ments for maximum residual disinfectant levels (MRDLs) and disinfection byproducts (DBPs) are 

summary of regulations for surface water systems. 

DISINFECTION OF FILTERED SYSTEMS AND FOR FILTRATION 
AVOIDANCE 

ace water and ground water under the direct influence of surface water (GWUDI) systems are 
 to achieve 99 percent (2-log) removal of Cryptosporidium, 99.9 p

and/or removal of Giardia lamblia cysts, and 99.99 percent (4-log) inactivation a
Montana systems are also required to monitor disinfectant residual daily in the di

h these criteria specify removal for Cryptosporidium, the LT2 Rule will require inactivation of 
poridium for unfiltered systems avoiding filtration and for some filtered systems with high
rganism in their source water. The LT2 Rule is described further in 

in Section 1 for a summary of the minimum log inactivation requ
nt. 

ance with log inactivation requirements is determined by calculating the CT values for the 
tion system.  CT values achieved by the water systems are the concentration of the disinfecta
ed by the number of minutes of contact time the disinfectant has before the water reaches the first 
 values that must be met are provided in tables in the regulations, which take the disinfectant 

ater temperature, and pH into account when appropriate.  The CT
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quirements and the reporting requirements for surface water systems.  Additional disinfection 
ent requirements specific to systems avoiding filtration are included in Section 4.  

re
equipm

2.2.1 Disinfection Requirements at the Entry Point, and Distribution System 

The following explains CT compliance and describes disinfection requirements at the disinfectant po
application, at the entry point to the distribution system, and in the distribution system for all regulat
current as of April 2009, except the inactivation requirements of the LT2 Rule which are discussed in
Section 5.   

int of 
ions 
 

n in order to ensure the system is adequately disinfecting their system. 

CT Compliance 

Surface water systems must calculate CT (disinfectant concentration multiplied by time) every 
day the plant is in operatio

In order to calculate CT, at least once daily a system needs to determine the following: 

o Disinfectant residual of the water measured before or at the first customer and 
measured during peak hourly flow; 

o Disinfectant contact time during peak hourly flow; 

 pH of the disinfected water which must be measured 
at the same location and time as the residual chlorine. 

 must be 
h disinfection sequence immediately prior to the next entry point.  The total CT 

o Cannot drop below 0.2 ppm for more than 4 hours; and 

• The contact time achieved prior to filtration is not included in CT 
calculations. 

o Temperature of the disinfected water measured at the same location and time as the 
residual disinfectant; and  

o If the system uses chlorine, the

If the system has more than one entry point before or at the first customer, CT values
determined for eac
of each of the sequences is used to determine CT compliance. 

DEQ has developed specific forms for calculating and recording CT.  The forms can be obtained 
by contacting DEQ.  For additional information, refer to the following website: 
http://www.deq.state.mt.us/wqinfo/pws/pwsMonitoringForms.asp 

At the Entry Point 

Systems are required to maintain at least 0.2 ppm disinfectant residual at the entry point to the 
distribution system.  The residual disinfectant:  

o Must be continuously monitored and the lowest value recorded every day. 

o Systems conducting continuous monitoring that experience disinfection equipment 
failure can substitute grab samples every 4 hours for no more than 5 working days. 
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ss 
than or equal to 500 per mL is an acceptable substitute for the minimum disinfectant 

uals noted above. 

r 

 and 
re 

2.2.2 

In the Distribution System 

At least once daily a disinfectant residual test must be performed and recorded in the distribution 
system.   

The concentration cannot be less the detectable level in more than 5% of the samples each month 
for any two consecutive months that the system serves water to the public. 

o A heterotrophic bacteria (HPC) concentration in water in the distribution system le

resid

o The selected sample locations must be consistent with the sample siting plan used fo
total coliform monitoring in the distribution system and changed regularly to cover 
the system completely at least each week.   

o Samples for residual disinfectant concentrations must be taken at the same time
location TCR samples are taken unless DEQ determines another location is mo
representative. 

Filtered System and Filtration Avoidance Disinfection-Related Violations 

Violations and pu
filtered systems and sy n in Table 2.1 and described below.  Systems are 
in violatio

o he first customer (CT value).   

Systems e monitoring or testing 
requirem
procedu

The min ncluded in Table 2.1.  DEQ 
may req tification for disinfection treatment technique violations under certain 
circumst  trigger a Tier 1 public notification would be the failure 
of disin

 

blic notice requirements related to disinfection treatment technique requirements for 
stems avoiding filtration are show

n if any of the following occur: 

They do not meet disinfection requirements prior to t

o They fail to maintain at least 0.2 ppm disinfectant residual at the entry point for more than 4 
hours.   

o They fail to maintain a distribution system disinfectant residual.   

 may incur a monitoring violation of they fail to meet any of th
ents.  Testing requirements include the use of approved analytical methods and sampling 

res. 

imum Tiers for public notification for each of these violations are i
uire Tier 1 public no
ances, an example of a violation that may

fection equipment for an extended period of time. 
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Table 2.1  Disinfection Treatment Violations and Public Notices 

*Note that in all cases, DEQ may elevate the public notification Tier to a higher level to ensure the 
publ d in a timely manner of conditions or events that may present a public health risk.    ic is notifie

Violation Violation Type 
*Public Notification 

Requirement 

Fai
the treat

lure to meet disinfection requirements at 
ment plant (CT value) 

Treatment Technique Tier 2 

Failure to maintain at least 0.2 ppm 
sinfectant residual at the entry point for 

more than 4 hours 
Treatment Technique Tier 2 di

Failure to maintain a distribution system 
disinfectant residual 

Treatment Technique Tier 2 

Failur or testing 
Monitoring Tier 3 

e to meet any monitoring 
requirements 

 

2.3. DISINFECTION REPORTING REQUIREMENTS 
Obtain reporting forms by calling DEQ at 444-4400.   

Report to DEQ immediately: 

o If at any time the disinfectant residual falls below 0.2 ppm at the entry point to the 

y the end 

• The system also must notify DEQ by the end of the next business day whether 

o Date and duration of each period when the disinfectant residual fell below 0.2 ppm at 
the entry point and the date DEQ was notified of the occurrence.  

o For samples taken in the distribution system 

• Number of instances when the residual disinfectant is measured. 

• Number of instances when the residual disinfectant is measured but is not 
detected 

distribution system. 

• The system must notify DEQ as soon as possible but no later than b
of the next business day.   

or not the residual was restored to at least 0.2 ppm within 4 hours.    

By the 10th of the following month: 

o The lowest disinfection residual each day at the entry point to the distribution system. 
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2.4. DISINFECTI
Dis y 
wa s.  
Th
inactivate microorganisms, without adding too much d eates issu
byproducts in the distributi ystem.  

A f the log inactivation of Giardia lamblia or viruses in the 
s serving fewer than 10,000 people calculate the log 

-mo s made of 52 d nts. 
Systems ore people plot the daily log inactivation for up to a 3-year period. 

omm pleted a 
profile he requirement HM and HA le 

 to obtain guidance on conducting a disinfection profile. If 
file, they e results of the prof and 

indefinitel

Under the LT2 Rule, if a system plans to make a significant change to their disinfection practices 
 must develop a profile and 

 LT2 Rule is 

year of . All systems must calculate a benchmark if: 

ON PROFILING AND BENCHMARKING 
infection profiling and benchmarking are necessary for community and non-transient non-communit
ter systems to determine if they are adding too little or too much disinfectant to their treatment proces
ey are useful to help implement a balance between making sure enough disinfectant is added to 

isinfectant that cr es with disinfection 
on s

Disinfection Profiling 

 disinfection profile is a graph o
disinfection treatment system. System
inactivation on a weekly basis over a 12

 serving 10,000 or m
nth period so the plot i ata poi

All community and non-transient non-c
 unless DEQ waived t

unity water systems must have alread
 based on a system’s TT

y com
A5 samp

results.  For new systems, contact DEQ
a system was required to perform a pro

y.   
must keep th ile on h

after they have conducted their source water monitoring, they
calculate a benchmark for Giardia lamblia and viruses. More information on the
found in Section 5. 

Disinfection Benchmarking 

A disinfection benchmark is the lowest average monthly Giardia lamblia inactivation in each 
disinfection profiling data

o The system was required to develop a disinfection profile and  

Plans on making a significant change to o its disinfection practice.   

actices include, but are not limited to: 

If a system
indefinitely

 

 

Significant changes to disinfection pr

o Changes to the point of disinfection; 

o Changes to the disinfectant(s) used in the treatment plant; 

o Changes to the disinfection process; or 

o Any other modification identified by DEQ. 

 

 conducts a benchmark, they must keep the result of the benchmark on hand 
. 
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DEQ has developed specific forms for calculating CT.  The forms can be obtained by contacting DEQ. 
For additional information, refer to the following website: 
http://www.deq.state.mt.us/wqinfo/pws/pwsMonitoringForms.mcpx   

2.5. TESTING AND SAMPLING RECORDS AND REPORTING  
To ensure the safety of water delivered to consumers it is essential that there be a record of the operations 
performed in the treat ation is also critical to the ongoing evaluation of the 
treatme ides records of operations activities and their effect on treatment 
perform t 
residual

2.5.1 

ment process.  This inform
nt system because it prov
ance.  This section addresses testing and sampling related to treatment other than disinfectan
s and CT.   

Records Related to Water Treatment Other than Disinfection and CT  
All surface 
the oper
requirem

ing coagulation, settling, softening, or filtration must keep a daily record of 

r management procedures 

ust also record the 
following items that are related to water chemistry and water flow:

2.5.2 Reporting Related to Water Treatment Other than Disinfection and CT

water systems using coagulation, settling, softening, or filtration must keep a daily record of 
ations performed in the treatment process and specific water chemistry tests.  Each of these 
ents is described as follows: 

Water Chemistry and Operations  

o Systems us
operations performed in the treatment process such as: [see 17.38.234(5)] 

o Chemical dosages and adjustments

o Filter backwash procedures performed

o Sludge handling o

o Hours of plant operation and volume of water produced

o Observations

o Costs related to the operation of the plant.

o Surface water systems using coagulation, settling, softening, or filtration m

o measured flows

o phenolphthalein (p) alkalinity

o total alkalinity

o hardness (where softening is utilized)

o chemical doses

 

All reco be 
prepared in duplicate.  Unless indicated th

day of the m owing testing.  

rds related to water treatment must be kept on report forms approved by DEQ and must 
otherwise, the originals must be forwarded to DEQ by the 10

onth foll
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ory and person performing the analysis 

LIBRATION 
All surf idity using an approved method, whether the system is 
filtered or avoiding filtration.  Because turbidity values are critical to determining compliance, and in 

tion 
of turbi turer. Failure to 
properl ring violation.   

Montana regu ry turbidity standards may be used for daily 
calibration of turbidim ary at least 
quarterly edure, procedures used, and results of 
the quarterly ported to DEQ within 10 
days fol h during which this procedure took place.   

ative combined filter effluent turbidity 
ethod. 

was c ems and not indicative of 
true wa

2.7. NT TECHNIQUE FOR ACRYLAMIDE AND EPICHLOROHYDRIN 
Acrylam e manufacturing process of some water treatment 
chemic sed to improve the coagulation, sedimentation, 
and filtration  is not feasible to monitor for them in water, so they are regulated by 

Actual laboratory reports may be kept or data may be transferred to tabular summaries, provided the 
following is included: 

o Date, place and time of sampling 

o Name of the person who collected the sample 

o Identification of the samples regarding whether it was a routine distribution system sample, 
raw or process water sample, or other special purpose sample 

o Date of the analysis 

o Laborat

o Analytical technique/analysis method used and the analysis number 

o Results of the analysis. 

2.6. TURBIDITY METER CA
ace water systems must monitor turb

some cases treatment requirements, maintaining accurate turbidity meters is very important.  Calibra
dimeters must be conducted using procedures specified by the meter’s manufac
y maintain and operate a turbidimeter is a monito

lations [see ARM 17.38.225] state that seconda
eters if those standards are calibrated against an EPA-approved prim

.  Documentation of the date, analyst performing the proc
 calibration check must be maintained by the water system and re

lowing the end of the mont

o Lime softening systems may acidify their represent
samples prior to analysis using a DEQ approved m

DEQ may invalidate a turbidity measurement based on documentation that demonstrates the exceedance 
aused by turbidimeter performance difficulty or sample site location probl

ter quality.   

TREATME
ide and epichlorohydrin are used in th

als – specifically some of the chemical coagulants u
treatment processes.  It

a treatment technique that specifies the maximum amount that can be used in water treatment.   
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at 
pichlorohydrin are used in the manufacture of water treatment chemicals used in 

ose and monomer level does not exceed the following: 

lent) 

Sy e or epichlorohydrin when 
m.  Tier 2 public notification is required for this violation. 

Systems must certify annually in writing to DEQ using a third party or manufacturer’s certification th
when acrylamide and e
their system, the combination (or product) of d

o Acrylamide – 0.05% dosed at 1 ppm (or equiva

o Epichlorohydrin – 0.01% dosed at 20 ppm (or equivalent) 

stems are in violation if they do not meet the requirements for acrylamid
used in their drinking water syste

 
Table 2.2  Acrylamide and Epichlorohydrin Violation and Public Notice 

Violation Violation Type 
Public Notification 

Requirement 

Acrylamide or Epichlorohydrin 
requirements not met 

Treatment Technique Tier 2 
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grouped treatment technologies: the turbidity performance, monitoring, and reporting requirements; 
on byproduct precursor removal 

cled treatment waste stream 
d 

The following definitions will help identify the type of treatment system used by a surface water system. 

o Conve
sedimentation, and filtration resulting in substantial particulate remov

o rption Clarifier (CAC) ess prior to filtr bines 
dimentation into one step. CAC units are conventional filtration 

o Lime softening – incorporates the same processes as conventional filtration as well as 
additional processes to soften the water. Lime softening units are considered 
conventional filtration systems. 

o Sedimentation – means a process for removal of solids before filtration by gravity or 
separation. 

o Direct Filtration – a series of processes including coagulation and filtration but excluding 
sedimentation resulting in substantial particulate removal.  Depending on the system, the 
flocculation process may or may not be included.  

o Slow Sand Filtration – a process involving passage of raw water through a bed of sand at 
low velocity resulting in substantial particulate removal by physical and biological 
mechanisms. 

o Diatomaceous Earth (DE) Filtration – process resulting in substantial particulate removal in 
which a pre-coat cake of diatomaceous earth filter media is deposited on a support membrane 
while water is filtered by passing through the cake.  Additional filter media (body feed) is 
continuously added to the feed water to maintain the permeability of the filter cake. 

o Alternative Filtration – is a filtration technology other than conventional, direct, lime 
softening, slow sand, or diatomaceous earth filtration that, in combination with the 
disinfection treatment requirements, consistently achieves 99 percent (2-log) removal of 
Cryptosporidium, 99.9 percent (3-log) inactivation and/or removal of Giardia lamblia cysts, 
and 99.99 percent (4-log) inactivation and/or removal of viruses as demonstrated to DEQ 
through pilot studies or other means.  Alternative filtration technologies may include 
membrane processes, bags and cartridges, or other similar technologies. 

 

3. FILTRATION TREATMENT REQUIREMENTS 
This section presents, by similar filtration treatment type where the requirements are identical for the 

follow-up actions triggered by filter effluent turbidities; disinfecti
requirements through enhanced coagulation or enhanced softening; recy
requirements; and related public notification requirements for violations.  The requirements are groupe
by type of filtration and include: conventional and direct filtration, slow sand and diatomaceous earth 
filtration, and alternative filtration technologies. 

ntional Filtration – a series of processes including coagulation, flocculation, 
al.  

ation that com Contact Adso  – a unit proc
flocculation and se
systems.  
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ts 
atment 

 

3.1. CONVENTIONAL AND DIRECT FILTRATION 
Surface water systems using conventional or direct filtration treatment have very similar monitoring, 
reporting, and turbidity requirements.  The requirements for conventional treatment apply to CAC uni
and lime softening plants using surface water because they meet the definition of a conventional tre
facility.  The requirements for direct filtration, including in-line filtration systems, differ slightly from
conventional plants in the amount of Giardia and virus removal credit allowed for the filtration 
component of the treatment system (refer to Table 1.1), and whether the system must comply with 
disinfection byproduct precursor requirements.   

3.1.1 Types of Turbidity Requirements 

Systems using conventional or direct filtration treatment must meet combined filter effluent (CFE
individual filter effluent (IFE) turbidity requirements.   

) and 

filter effluent piping prior 
treatment plant clearwell. 

prior to m s or other sources.   

Failure
requirem technique violation, and triggers additional actions to investigate why the 
treatment plant was not pe ing adequately.  

Combined filter effluent – means a sample that combines the effluent water from all filters in 
operation at the time the sample is collected.  Typical sampling locations include the combined 

to water reaching the clearwell, or water sampled from the water 

Individual filter effluent – means the effluent water from individual filters, measured at a point 
ixing with effluent from other filter

 to meet CFE requirements is a treatment technique violation.  Failure to meet the IFE 
ents is also a treatment 

rform

3.1.2 Combined Filter Effluent Turbidity Requirements 

ent technique, monitoring, and reporting requiremenThe treatm ts for conventional and direct filtration 
treatment system combined filter effluent turbidity are presented in Table 3.1 and described below. 
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Table 3.1  Combined Filter Effluent (CFE) Treatment Technique Requirements for 
Conventional or Direct Filtration 

CFE Treatment 
Technique Requirement 

CFE Turbidity 
Level 

CFE Monitoring Frequency CFE Reporting 

Combined Filter Effluent Less than or 
Turbidity Limit based on equal to 0.3 

 of 

Record and report one 
turbidity reading every four 
hours that the system serves 

By the 10th of the following 
month. 95% of monthly NTU 95 %

measurements. the time. water to the public. 

Com
M hours that the system serves 

Report to MDEQ within 24 
eds 1.0 

Report the maximum CFE by 
the 10th of the following 

ents 
exceed 1.0 NTU. 

bined Filter Effluent 
aximum Turbidity. 

1.0 NTU 

Record and report one 
turbidity reading every four 

hours if the CFE exce
NTU. 

water to the public. 
month if no measurem

 

CFE Turbidity Level Treatment Technique Requirements  

o Turbidity must be less than or equal to 0.3 NTU in at least 95% of the measurements 
taken each month.  That is, 95 percent of the measurements recorded every 4 hours 

o Turbidity must not exceed 1.0 NTU at any time during a month. 

CFE Monitoring Requirements 

o Sample for turbidity and measure and record the results every four hours during plant 
operation. 

• Sampling may be by grab sample or by continuous monitoring. 

• If the combined filter effluent continuous monitoring equipment fails, the 
system must conduct 4-hour grab samples until the equipment is replaced or 
repaired. 

 

must be less than or equal to 0.3 NTU over each calendar month period. 
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CFE Reporting Requirements   

Ob

 

 If tu 1. DEQ as soon as 
ractica thin 2 ation.  

DE  of the

ota eas  d

 Num ta t were less th ual 
to 0.3 NTU. 

• Date and value of any measurements that exceeded 1

• Information pertaining t calibration against a primary 
anda

g Requirements   

o CFE records must be retained by the system for at least 3 year

 

3.1.3 Individual Filter Effluent (IFE) Turbidity Requirements

tain reporting forms by calling DEQ at 444-4400.   

o Report to DEQ immediately:

•
p

rbidity exceeds 
l but wi

0 NTU the system must contact 
4 hours of learning of the viol

o Report to 

• T

•

Q By the 10th

l number of m

ber and percen

 following month: 

urements taken every 4 hours

ge of measurements taken tha

uring the month. 

an or eq

.0 NTU. 

o quarterly turbidimeter 
st

CFE Recordkeepin

rd. 

s. 

 
In Mon ual to 0.5 NTU in 95% of the 
measur
technique vio

In addition ove 1.0 
NTU or 2.0  for combined filter 
effluent t turbidity over 1.0 NTU must be reported to MDEQ within 24 
hours of t 3.4 and the discussion below further describe these 
requirem

tana, individual filter effluent turbidity must be less than or eq
ements taken each month and must at no time exceed 5.0 NTU or the system will incur a treatment 

lation.   

, under specific circumstances, individual filter effluent turbidity measurements ab
NTU trigger follow-up investigations of the performance of the filter.  As

 turbidity, individual filter effluen
he exceedance.  Tables 3.2, 3.3, and 
ents. 
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Table 3.2  Individual Filter Effluent (IFE) Treatment Technique Requirements for 
Conventional or Direct Filtration 

IFE Treatment Technique 
Requirement 

IFE Turbidity 
Level 

IFE Monitoring 
Frequency 

IFE Reporting 

Individual Fil
Turbidity 

95% of m
meas

 
minutes when the month. 

ter Effluent 
Limit based on 

onthly 

Less than or equal 
to 0.5 NTU 95 %

recorded no less 
than every 15 By the 10th of the following 

urements. 
of the time. 

system serves 

Continuous 
monitoring 

water to the 
public. 

Individ
Max m Turbidity. 

5.0 NTU 

Based on 
continuous 

the system serves 

 to MDEQ within 24 
hours if the IFE exceeds 1.0 

NTU. 

ual Filter Effluent monitoring when Report

imu
water to the 

public. 

 

IFE Turbidity Level Treatment Technique Requirements  

ach 
individual filter is the first reading of the month that exceeds 0.5 NTU and 
the individual filter is taken off-line within 24 hours after the sample analysis 
that shows the exceedance.   

o Turbidity must not exceed 5.0 NTU at any time during a month. 

o If the treatment plant has two or fewer filters, continuous monitoring of the combined 
filter effluent may be performed instead of individual filer monitoring.  In this case, 
the CFE treatment technique requirements of less than or equal to 0.3 NTU 95% of 
the time would apply, since it is more stringent than the individual filter effluent 
limits, and the IFE filter performance investigation triggers would apply. In addition, 
if combined filter effluent or individual filter effluent requirements are not met, both 
filters must be examined in the follow-up actions described below. 

 

o Turbidity must be less than or equal to 0.5 NTU in at least 95% of the measurements 
taken each month.  That is, 95 percent of the measurements recorded every 15 
minutes must be less than or equal to 0.5 NTU over each calendar month. 

• One exception applies – if the turbidity reading for the effluent from e
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IFE Monitoring Requirements 

ecord 

o Systems serving 10,000 or more can substitute grab samples every 4 hours for no 
 wor tinuo urbidime

o s serving less than 10,000 can subs ples every 4 hours for no 
more than 14 working days if continuo ng turbidimeters fail. 

me

rformance  the 

o Report to DEQ immediately: 

• If turbidity exceeds 1.0 NTU the ust contact DEQ as soon as 
practical but within 24 hours of  the violation.  

o Report to DEQ by the 10th of the follow

at 15-mi cordin  d

• Follow up reporting when a sys a turbidity trigge Table 3.3 
for systems serving fewer than 10 e 3.4 for systems 
serving 10,000 or more people) 

ts less than or equal to 0.5 NTU. 

dard. 

IFE Rec r

o 

3.1.4 

o Using a continuously monitoring device, sample for turbidity and measure and r
results at least every 15 minutes during plant operation. 

more than 5

 System

king days if con usly monitoring t

titute grab sam

ters fail. 

usly monitori

forms used for CFE reporting.   

system m

 

IFE Reporting Require

o IFE pe

nts   

is recorded on  

learning of

ing month 

gs were conducted

tem exceeds 
,000 people or Tabl

• Th nute IFE re uring the month 

r (see 

• Number and percentage of measuremen

• Date and value of any measurements that exceeded 5.0 NTU. 

• Information on quarterly turbidimeter calibration against a primary stan

 

o dkeeping Requirements 

Systems must maintain continuous individual filter effluent results for at least 3 
years. 

 

IFE Follow-Up Actions Triggered by Specific Turbidity Levels 

 to IFE turbidity treatment technique requirements, specific follow-up actions are triggered by 
y values that indicate a performance problem with an individual filter.  The follow-up actions

er assessments and Comprehensive Performance Evaluations (CPEs).  The triggers and follow-
fer slightly by the population served by the system.  Tables 3.3 and 3.4 summarize the 

 actions, and a description of each is provided after the tables are presented.    

In addition
IFE turbidit  
include filt
up actions dif
triggers and
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Table 3.3  IFE Follow-up and Reporting for Systems Serving Fewer than 10,000 
People 

Turbidity Trigger 
Follow-up Assessment 

or CPE Action 
Report to DEQ Reporting  

Timeframe 

> 1.0 NTU 

secutive recordings that are 

Filter Number(s) 

Turbidity value(s) 
th In 2 con

15 minutes apart 

 fro

None – other than Reporting Date of trigger 

Cause (if known) 
for the exceedance 

10  of the following 
month 

m individual filter or 2 filters if 
CFE is used instead of IFE 

> 1.0 NTU 
Conduct a fil

assessment within

In 2 consecu
15 minutes apart

from the same in
filters if CFE is 

ter self-
 14 days of 

both filters.)  

Turbidity value(s) 

xceedance  

g 
nth or within 14 

days of filter self-
assessment being 

ed 

tive recordings that are 
  

the exceedance that occurred 
in the third consecutive 

month. (Systems with 2 filters 

Date of trigger 

Cause (if known) 

10th of the followin
mo

for 3 months in a row  that monitor CFE must assess for the e

dividual filter or 2 
used instead of IFE unless a CPE was already 

Date filter self-
assessment 

trigger

required. triggered & 
completed 

Filter Number(s) 

Filter Number(s) 

Turbidity value(s) 
10th of the following 

Date of trigger 

Cause (if known) 

month 

for the exceedance 

> 1.0 NTU  

In 2 consecu
15 minutes apart  

for 2 

tive recordings that are 

months in a row  

and  a new CPE is not required if 

>2.0 NTU in 2 onsecutive 15 minute 

from the same in
filte

already triggered or system is 
participating in ongoing tech 

sistance project Submit CPE report 
120 days after 

exceedance 

c
readings  

dividual filter or 2 
as

rs if CFE is used instead of IFE 

Arrange for a CPE to  be 
conducted within 60 days of 

the 2.0 NTU exceedances  
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Table 3.4  IFE Follow-up and Reporting for Systems Serving 10,000 or More People 

Turbidity Trigger 
Fol nt low-up Assessme

or CPE Action 
Report to DEQ Reporting  

Timeframe 

>0.5 NTU   

consecutive recordIn 2 ings  

that are 15 minutes apart 

at the end of the first 4 hours of 
continuous f on after the 
filter was backwashed or otherwise 

Produce filter profile within 7 
days (if cause not known) 

Fi

T

Date of

C  

produced 

Within 7 days of the 
exceedance 

from the same filter  

ilter operati

taken off-line 

lter Number(s) 

urbidity Value 

 trigger 

ause (if known) or
report profile was 

> 1.0 NTU 

 In 2 consecutive recordings  

from the same filter  

that are 15 minutes apart 

P  
T ) 

D  

Ca n) 
for the

10th of the following 
month 

  

roduce filter profile within 7
days (if cause not known) 

Filter Number(s) 

urbidity value(s

ate of trigger

use (if know
 exceedance 

> 1.0 NTU 

In s  

from the same filter  

for 3 months in a row  

a  

T  

for the exceedance  

Date filter self-

triggered & 
completed 

10th of the following 
month or within 14 
days of filter self-
assessment being 

 2 consecutive recording

that are 15 minutes apart  

 

Conduct a filter self-
ssessment within 14 days of

the exceedance that occurred 
in the third consecutive 

month.  

 

Filter Number(s) 

urbidity value(s)

Dates of trigger 

Cause (if known) 

assessment 
triggered 

Filter Number(s) 

Turbidity value(s) 

Dates of trigger 

Cause (if known) 
for the exceedance 

10th of the following 
month 

> 2.0 NTU 

In 2 consecutive recordings  

from the same filter  

that are 15 minutes apart  

for 2 months in a row  

Arrange for a CPE to  be 
conducted within 30 days of 

the 2.0 NTU exceedances  

 

Submit CPE report 
90 days after 
exceedance 
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ilter Self-Assessment 

o A filter self-assessment is an evaluation of a system’s filter performance.  A self-

following: 

ssessme  he pe f the 
ter, such as ashin dia d ods in 

which the turbidity triggers were exceeded; 

lopment of a filter profile – a g tation of the turbidity 
measurements (or total particle counts y 

EQ) ov
 next b  be representative of a typical filter run. 

cation and prioritization of fa er performance – as 
hydraulic loading issues, filter media 

condition and placement, valve operations, backwash triggers and practices, 
etc.; 

ssment of the applicability of corrections; and 

reparati po

formation on how to conduct a fil ent, there is a variety of 
eloped by EPA and DEQ. Contact DEQ at 444-4400 to obtain guidance 

documents or information on locating suggested doc

Compr erformance Evaluation (CPE) 

e CP itiz re l
f the tre

luation o
inistration of the facility. It rmed by proved 

by

o The public water system is responsible for arranging lified individual or team to 
conduct the CPE.  Contact DEQ at 444-4400 for i making these 

ents. 

3.1.5 recurs onv ion

F

assessment is performed by the water system and must consist of at least the 

• A
fil

nt of filter performance –
 a need for backw

an assessment of t
g of the filter me

rformance o
uring the peri

• Deve raphic represen
if particle counting is allowed b

 start-up after backwash to initiation of D er the entire filter run from
ackwash event. It shouldthe

• Identifi
determined through an evaluation of 

ctors limiting filt

• Asse

• P on of a filter assessment re rt. 

o For more in ter self-assessm
guidance dev

uments. 

ehensive P

o The purpose of th E is to identify and prior
atment plant.   

f the entire treatment plant including the design, operations, 

e factors that a imiting the 

a party ap

performance o

o A CPE is an eva
maintenance, and adm must be perfo

 for a qua

 DEQ. 

nformation on 
arrangem

Disinfection Byproduct P or Requirements for C entional Filtrat  Systems 

 

The Disinfect rements apply to community water systems 
and ems that use conventional filtration treatment 
(including lime softening treatment and CAC units).  If directed by DEQ, it may apply to 
systems that use direct filtration, It does not

ion Byproduct Precursors requi
non-transient non-community water syst

 apply to transient water systems. 
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Natural d to as total organic carbon (TOC)) is found in water.  TOC is a 
disinfe
harmfu

Conventional water treatment plants are capable of removing these precursors under many circumstances. 
In general, to m

o Monito
3.5 for r ing. 

o Deter
alkalinit 3.8. 

o Practice 

Conventional treatment plants must operate with enhanced coagulation or enhanced softening unless 
alternative criteria are d 
too detailed for this  
need to be consulte

 

DBP Pre

 

organic material (referre
ction byproduct precursor which means that it will react with disinfectants to form potentially 
l disinfection byproducts (DBPs).  

eet the DBP Precursor requirements conventional water treatment plants must:  

r for source water TOC and alkalinity, and treated water TOC as described in Table 
outine monitoring and Table 3.6 for reduced monitor

mine whether precursor removal is necessary and feasible based on the TOC and 
y requirements of Table 3.7, and Alternative Compliance Requirements in Table 

enhanced coagulation or enhanced softening to remove precursors if required.   

met.  The alternative criteria and enhanced treatment methods are complicated an
 summary guide.  This section provides an overview of this regulation, but DEQ will
d regarding system-specific requirements.   

cursor Routine Monitoring Requirements 

Table 3.5  Routine Monitoring Requirements for TOC and Alkalinity 

 

Constituent to be 
Monitored 

Frequency Where Monitoring Must be Conducted 

TOC (A paired sample includes one 
sample of source water and 

• One sample no later than the point of CF
turbidity monitoring and representative of 

One paired TOC sample per 
plant per month. 

• One sample of source water prior 

one of treated water.) 

to any 
treatment 

E 

filtered water 

Alkalinity 

One alkalinity sample per 
plant per month at same time 

as
• Same location as source water TO

 source water TOC sample is 
C sample is 

taken 
taken 

 

DBP Precursor Reduced Monitoring Requirements  

In order to meet the requirements for reduced monitoring, systems must have: 
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aw 

ter TOC less than 1.0 mg/L for 1 year if raw water is less than 

rements. 

o An average treated water TOC less than 2.0 mg/L for 2 consecutive years if r
water is less than 2 mg/L; OR 

o An average treated wa
2 mg/L; OR 

o Demonstrated through testing that they cannot meet the TOC removal requi

 

Table 3.6  Reduced Monitoring Requirements for TOCs and Alkalinity 

Constituent to be 
Monitored 

Frequency Where Monitoring Must be Conducted 

TOC 

One paired TOC sample per 
plant per quarter 

(A paired sample includes one 
sample of source water and 

• One sample of source water prior to any
treatment 

• One sample no later than the point of CFE 

one of treated water.) 

 

turbidity monitoring and representative of 
filtered water 

Alkalinity 
plant per quarter at same time • Same location as source water TOC sample is 

One alkalinity sample per 

as source water TOC sample is 
taken 

taken 

 

oval Requi

Conventional filtration systems are required to remove a percentage of TOC from the source 
water.  These removal 
conventional filtration and s The per l is based on the source water 
TOC and alkalinity le  
decreases.  

o Systems must achieve the percent reduction of TOC between the source water and 
the combi

quirem

o Systems using soften ust meet the TOC requirements in the “greater than 120” 
column regardless of their water alkalinity.  This is due to the fact that these systems 
typically have very high levels of alkalinity. 

7 must apply to DEQ for 
ditional 

investigation of treatment capabilities and is referred to as “Step 2” requirements.  Contact DEQ 
for more information on this requirement. 

Percent TOC Rem rements 

percentages were develope
oftening systems.  

d based on historical performance of 
cent remova

vels.  As source water alkalinity increases, the required removal percentage

ned filter effluent specified 
ents 

ing m

in Table 3.7. These are referred to as “Step 1” 
re

Systems unable to meet the removal requirements listed in Table 3.
approval of an alternate minimum TOC removal requirement – this involves ad



Surface Water Regulations Summary 
Revised  

May 2010 

 

 31

e in 
gulation and enhanced softening requirements. 

y, and distribution system total trihalomethane 

o If a system can meet at least one of the six alternative compliance criteria, they ar
compliance with the enhanced coa

ource water alkalinit
o Alternative compliance criteria considers the source water TOC levels, treated water 

TOC levels, s
(TTHM) and regulated haloacetic acid (HAA5) levels. 

 

Table 3.7  Percent Removal Requirements of TOC 

Step 1 T  Removal ROC Percent equirements 

Source Water Alkalinity 

(mg/L as CaCO3)   
Source Water TOC

(mg/L)

 

 
0-60 mg/L > 60-120 mg/L > 120mg/L 

Greater than (>) 2.0 to 35.0% 25.0% 15.0% 4.0 

Greater than (>) 4.0 to 8.0 45.0% 35.0% 25.0% 

Greater than (>) 8.0 50.0% 40.0% 30.0% 
 
 

 

 

 
sor Reporting Requirements 

 Number of paired TOC samples taken during last quarter 

Systems practicing prec
softening must meet TO

ipitative (not ion exchange) 
C removal requirements in the third 

column 

DBP Precur

Obtain reporting forms by calling DEQ at 444-4400.   

o Report to DEQ by the 10th of the following month: 

•

• Location, date, result of each paired sample and associated alkalinity taken 
during last quarter. 
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t 

oval 
requirements 

th the enhanced coagulation or enhanced 
softening percent removal requirements for the last 4 quarters. 

o For syste

• Meet the requirements specified for the criterion applied to the system. 

3.1.6 Treatment Wa m Recycle Requirements

o For systems using Step 1 or Step 2 enhanced coagulation or enhanced softening: 

• For each month in the reporting period, the arithmetic average of the percen
reduction of TOC for each paired sample and the required TOC percent 
removal. 

• Calculations for determining compliance with the TOC percent rem

• Whether system is in compliance wi

ms using an alternative compliance criterion:  

 

ste-Strea    

Recycle requirements only apply to conventional and d tio yst
spent filter backwash, thickener supernatant, or dewatering liquids, as of June 8, 2006, the flows must be 
returned thro  location specifie Q.   

 

3.1.7 Conven ration Treatment-Re olations

irection filtra n systems.  If a s em recycles 

ugh all the unit process or a d by DE

tional and Direct Filt lated Vi  

he following table is a summary of the violations that are applicable to conventional and direct filtration 
eatment systems as de tion requirements identified 
 this section, refer to unity and Non-

Transient Non-Commu r Systems document.  

T
tr scribed in this section.  For details on public notifica

Section 7 of the Drinking Water Regulations Summary: Comm
nity Wate

in
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Table 3.8  Conventional and Direct Filtration Violations and Public Notices 

*Note that in all cases, DEQ may elevate the public notification Tier to a higher level to ensure the 
public is notif     ied in a timely manner of conditions or events that may present a public health risk.

Violation Violation Type 
*Public Notification 

Requirement 

CFE turbidit

or IFE of 0 TU 95% of the time was not 
Tier 2 

y of 0.3 NTU in 95% of the 
time  

.5 N
Treatment Technique 

met 

Single  

ent Technique Tier 1 or Tier 2** IFE maximum turbidity of over 5.0 NTU  Treatm

or CFE maximum turbidity of over 1.0 NTU 

Failure to return recycle flows to 
Treatment Techniq

appropriate location 
ue Tier 2 

Failure to meet DBP precu
Tier 2 

rsor control 
requirements 

Treatment Technique 

Failure to meet any monitoring or testing 
requirements 

Monitoring Tier 3 

** For a single exceedance of the IFE or CFE maximum allowable 
notification is required.  However, if the system does not contact th

turbidity, DEQ will decide whether Tier 1 or Tier 2 public 
e primacy agency within 24 hours of learning of the violation, 

Tier 1 public notification is automatically required. 

 

Turbidity Treatment Technique (TT) Violations 

o If a system does not meet 0.3 NTU in 95% of their CFE samples or 0.5 NTU in 95% 
of their IFE samples, they have exceeded the monthly turbidity requirement and are 
in violation and must provide Tier 2 public notification. 

o If a system has a single IFE or CFE maximum turbidity of more than 1.0 NTU, they 
are in violation and must contact the state within 24 hours.  DEQ will decide whether 
Tier 1 or Tier 2 public notification is appropriate.  However, if the system fails to call 
DEQ within 24 hours, the system must automatically provide Tier 1 public 
notification.   

o If a system has a single IFE maximum turbidity of more than 5.0 NTU, they are in 
violation and must provide Tier 1 public notification.  
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Other TT 

e 

DEQ.  Tier 2 public notification is required for this violation.

o eet DBP precursor (TO rements or ot  with 
r enhanced softening requirements is a treatment 

o Sy fail to meet any monitoring or testing requirements for any of the 
surface water treatment regulations are in violation and must provide Tier 3 public 
notification. The Tier of public notification required by DEQ may be elevated under 

xam ation w
ral months.  

 

3.2. SLOW SAND AND DIATOMACEOUS EARTH FILTRATION 
Slow ent p he same surfa  
treatment techniqu , although the log removal credits typically awarded for removal of 
virus nd small sy  reduce turbidity 
monitoring if appr

Violations 

o Under FBRR, systems are in violation if they fail to return recycle flows through th
processes of the existing filtration system or to an alternate location approved by 

 

herwise complyFailure to m C) control requi
the enhanced coagulation o
technique violation. 

Monitoring Violations 

stems that 

certain circumstances.  An e ple of this type of viol ould be failure to 
monitor over a period of seve

sand and diatomaceous earth (DE) treatm
e requirements

lants have essentially t ce water

es is less for DE systems than slow sand, a
oved by DEQ. 

stems using slow sand may

3.2.1 Types of Turbidity Requirements  

Turbidity is used as a surrogate to ensure a system’s treatment process is adequately removing 
icroorganisms.  Turbidity is measured for the combined filter effluent and individual filter effluent for 

slow san ntana [see ARM 78.38.225]. 

filt
treat

prior to m

Turbidity requirem arized in 
Table 3.9 a

m
d and diatomaceous earth filtration systems in Mo

Combined filter effluent – means a sample that combines the effluent water from all filters in 
operation at the time the sample is collected.  Typical sampling locations include the combined 

er effluent piping prior to water reaching the clearwell, or water sampled from the water 
ment plant clearwell. 

Individual filter effluent – means the effluent water from individual filters, measured at a point 
ixing with effluent from other filters or other sources.   

ents for systems that use slow sand or diatomaceous earth filtration are summ
nd described below. 
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Table 3.9  Slow Sand and DE Filtered Water Turbidity Requirements 

CFE and IFE Treatment 
Technique Requirement 

Turbidity Level Monitoring Frequency Reporting 

Combined Filter 
luent and Individual 
ilter Effluent limit 

NTU 95% of the 
time  

unless
thEff

F  a higher 
limit is 

By the 10  of the 
following month 

based on 95% of 
monthly samples established for 

slow sand 
systems by DEQ 

Less than or 
equal to 1.0 

Combined Filter 

public.   

Systems using slow sand 
filtration may reduce to 

once per day if approved by By the 10th of

Effluent Maximum 
Turbidity 

5.0 NTU 

turbidity reading at least 
every four hours that the 

system serves water to the 

DEQ 

 the 
following month  

unless

Record and report one 

 filter effluent 
exceeds 5 NTU then 

within 24 hours 

 

Filtered Effluent Turbidity Level Requirements  

o Turbidity must be less than or equal to 1.0 NTU in at least 95% of the measurements 
t is, 95 percent of the measurements recorded every 4 hours 

must be less than or equal to 1.0 NTU over a one month period. 

g 

ing Requirements  

ctive filter performance. 

taken each month.  Tha

• If approved by DEQ, systems using slow sand filtration may substitute a 
higher turbidity limit than 1.0 NTU if it is determined the higher turbidity 
will not interfere with disinfection. 

o Turbidity must not exceed 5.0 NTU in the combined filter effluent at any time durin
the month.  

Filtered Effluent Monitor

o Sample for turbidity, measure, and record results every four hours during plant 
operation. 

• If approved by DEQ, systems using slow sand filtration may monitor 
turbidity once per day if DEQ determines once per day is enough to indicate 
effe
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ct 4-hour grab 

 is r sy ltration if ay 
di proved b

Filter Effluent Reporting Re

Obtain reporting forms by 4-4400.  

EQ Imm ely:  

turbi NT  DEQ
ractical bu  24 hou

o  DEQ e following 

• Total em h. 

• Number and percentage o ere 
 NTU (or the DEQ- er 

plicable

 Date and value of any measurements that exceeded 5.0 N

• Information pertaining to quarterly turbidimeter calibration against a primary 
standard. 

3.2.2 tment Violations

o If the filter effluent monitoring equipment fails, the system must condu
samples until the equipment is replaced or repaired. 

• This
turbi

 not applicable fo
ty monitoring is ap

stems using slow sand fi
y DEQ  

 once-per-d

quirements  

 calling DEQ at 44

ediato Report to D

• If 
p

 Report to

dity exceeds 5.0 
t within

 by the 10th of th

number of measur

U the system must contact
rs of learning of the violation.  

month… 

 as soon as 

ents taken during the mont

f measurements taken that w
approved system-specific high

less than or equal 
limit, if to 1.0

ap

•

). 

TU. 

Slow Sand and Diatomaceous Earth Filtration Trea  

The fo
filtration sy
Section 7 of t nt Non-Community 
Water Systems docum

llowing table summarizes the violations that are applicable to slow sand and diatomaceous earth 
stems.  For details on public notification requirements identified in this section, refer to 

he Drinking Water Regulations Summary: Community and Non-Transie
ent. 
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Table 3.10  Slow Sand and DE Filtered Water Treatment and Monitoring Violations and 
Public Notification Requirements 

*Note th  notification Tier to a higher level to ensure the public at in all cases, DEQ may elevate the public
is notified in a timely manner of conditions or events that may present a public health risk.    

Violation Violation Type 
*Public Notification 

Requirement 

IFE or CFE turbidit
the monthly sam

higher lim
approved b

Tier 2 

y of 1.0 NTU in 95% of 
ples was not met (or a 

it for slow sand filters if Treatment Technique 

y DEQ) 

Single measurem
the maximu

ent of IFE or CFE is over 
m turbidity of 5.0 NTU 

Treatment Technique Tier 1 or Tier 2** 

Failure to meet any
Monitoring Tier 3 

 monitoring or testing 
requirements 

** For a single exceed
notification is required.
Tier 1 public notification red. 

ed the monthly turbidity requirement and are in violation.  

o If a system has a single IFE or CFE maximum turbidity of over 5.0 NTU, they are in 
violation and must contact the state within 24 hours.  DEQ will decide whether Tier 1 
or Tier 2 public notification is appropriate.  However, if the system fails to call DEQ 
within 24 hours, the system must automatically provide Tier 1 public notification.   

Monitoring Violations 

o Systems that fail to meet any monitoring or testing requirements for any of the 
surface water treatment regulations are in violation and must provide Tier 3 public 
notification. 

ance of the IFE or CFE maximum allowable turbidity, DEQ will decide whether Tier 1 or Tier 2 public 
  However, if the system does not contact the primacy agency within 24 hours of learning of the violation, 

 is automatically requi

 

Turbidity Treatment Technique (TT) Violations 

o If a system does not meet 1.0 NTU in 95 percent of their monthly samples, or a 
system –specific higher limit for slow sand filtration if approved by DEQ, they have 
exceed
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3.3. 

This section summarizes the requirements for alternative filtration technologies.  Examples of alternative 

stration may 
be obtained throug ovided by the manufacturer on-site pil n 
the requirements specified by DEQ. 

ALTERNATIVE FILTRATION TECHNOLOGIES 

filtration technologies include membranes, bag filers, and cartridge filters.  It is important to note that 
alternative filtration systems must demonstrate their ability to control pathogens.  This demon

h data pr  and/or through ot studies, depending o

3.3.1 Types of Turbidity Requirements  

Tu  system  adequately rem
microorganisms.  Turbidity is measured for the combined filter effluent and individual filter effluent. 

sample that combines the effluent water from all filters in 
t ocations i  

the clearwell, or water sampled from the water 

Individual filter effluent – means the effluent water from individual filters, measured at a point 

 

 

rbidity is used as a surrogate to ensure a ’s treatment process is oving 

Combined filter effluent – means a 
operation at the time the sample is collec
filter effluent piping prior to water reaching 

ed.  Typical sampling l nclude the combined

treatment plant clearwell. 

prior to mixing with effluent from other filters or other sources.   

 

 Turbidity requirements for systems that use alternative filtration are assigned 
not exceed the maximum limits on a system-specific basis by DEQ and can

summarized in Table 3.11 and described below. 
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Table 3.11  Alternative Filtration Technology Maximum Filtered Water Turbidity 
Limits 

CFE and IFE Treatment 
Technique Requirement 

Maximum 
Turbidity Level 

Monitoring Frequency Reporting 

Combined Filter 
Effluent and Individual 

Filter Effluent limit 

Set by DEQ but 
must be less 

th
By the 10th of the 

based on 95% of 
an or equal to 

1.0 NTU 95% of 
e 

following month 

monthly samples the tim

Combined Filter 
Systems using alternative 
filtration treatment may 

By the 1
following mon

Effluent Maximum 
Turbidity 

5.0 NTU reduce to once per day if 
approved by DEQ 

Record and report one 
measurement at least every 
four hours that the system 
serves water to the public.   

0th of the 
th  

unless filter efflu
exceeds 5.0 NTU

then within 24 

ent 
 

hours 

 

Filtered Effluent Turbidity Level Requirements  

o A system-specific turbidity limit will be set by DEQ.  The limit cannot be higher than 
1.0 NTU in at least 95% of the measurements taken each month, and may be much 

 DEQ-
corded every 4 hours 

over a one month period. 

o Turbidity must not exceed 5.0 NTU in the combined filter effluent at any time during 
the month.  

Filtered Effluent Monitoring Requirements  

o Sample for turbidity and measure and record results every four hours during plant 
operation. 

• If approved by DEQ, systems using alternative filtration technologies may 
monitor turbidity once per day if DEQ determines once per day is enough to 
indicate effective filter performance. 

o If the filter effluent monitoring equipment fails, the system must conduct 4-hour grab 
samples until the equipment is replaced or repaired. 

• This is not applicable for systems using alternative filtration if once-per-day 
turbidity monitoring is approved by DEQ 

lower if the treatment technology warrants a lower limit.  

• To be in compliance, the system must be less than or equal to the
specified limit in 95 percent of the measurements re
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Filter E

Obtain reporting forms by calling DEQ at 444-4400.   

Q Im  

b NTU ct DEQ a
ractic urs of learning of the violation.  

Q b the fol

tal n em . 

umber an age of re less than or equal 
to the DEQ-established turbidity limit. 

 meas .0 NT

formatio g to q ati
standard. 

3.3.2 Alternative Filtration Treatment Violations

ffluent Reporting Requirements  

o Report to DE

• If tur

mediately:

idity exceeds 5.0 , the system must conta s soon as 
p

o Report to DE

• To

• N

al but within 24 ho

y the 10th of 

umber of measur

d percent

lowing month: 

ents taken during the month

 measurements taken that we

• Date and value of any

• In

urements that exceeded 5

uarterly turbidimeter calibr

U. 

n pertainin on against a primary 

 

The following table is a summary of the violations that are applicable to alternative filtration systems.  
For deta  this section, refer to Section 7 of the Drinking 
Water 

 

ils on public notification requirements identified in
Regulations Summary: Community and Non-Transient Non-Community Water Systems document. 

Table 3.12  Treatment and Violations of Alternative Filtration Technology Water 
Monitoring Requirements 

*Note that in all ca lic ses, DEQ may elevate the public notification Tier to a higher level to ensure the pub
is notified in a time at may present a public health risk.    ly manner of conditions or events th

Alternative Filtration Technology 
Violation 

Violation Type 
*Public Notification 

Requirement 

Filter e
DEQ-specified lim

ffluent turbidity does not meet the 
it in 95% of the monthly 

samples 
Treatment Technique Tier 2 

Single IFE or
exceedanc

 CFE maximum turbidity 
e of 5.0 NTU  

Treatment Technique Tier 1 or Tier 2** 

Failure to meet any monitoring or testing 
requirements 

Monitoring Tier 3 

** For a single cide whether Tier 1 or Tier 2 public 
notification is required.  
Tier 1 public notific

 exceedence of the IFE or CFE maximum allowable turbidity, DEQ will de
  However, if the system does not contact the primacy agency within 24 hours of learning of the violation,

ation is automatically required. 
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ations 

d turbidity limit in 95% of their monthly 
he monthly turbidity requirement and are in violation. 

 
the state within 24 

lic notification is appropriate.  
ours, the system must 

Monito

o ng requirements for any of the 
ier 3 public 

Turbidity Treatment Technique (TT) Viol

o If a system does not meet the DEQ-specifie
samples, they have exceeded t

o If a system has a single IFE or CFE turbidity reading that exceeds the maximum
allowable limit of 5.0 NTU, they are in violation and must contact 
hours.  DEQ will decide whether Tier 1 or Tier 2 pub
However, if the system fails to call DEQ within 24 h
automatically provide Tier 1 public notification.   

ring Violations 

Systems that fail to meet any monitoring or testi
surface water treatment regulations are in violation and must provide T
notification. 
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4. SY VOIDANCE CRITERIA 
Unfilte  
as long s
watershed co y 
require
Unfiltered 
avoid filtra
quality requir g 
filtration, a uirements.  Other disinfection 
treatme ded in Section 2 of this document. 

4.1. 
Watershed co ined to minimize contamination by Giardia lamblia, viruses, and 
Cryptosporidium.  In Montana, only surface water sources in watersheds classified as A-Closed in ARM 
17.30.621 may be considered for use as an unfiltered system.  If source water is obtained from an A-
Closed watershed, a DEQ-approved watershed control program must also be developed and implemented. 

Watershed Control Program 

At a minimum, the watershed control program must: 

o Characterize the watershed hydrology and land ownership by: 

• Documenting land ownership areas and specific landowners, 

• Identifying point and non-point sources of pollution discharge, including 
roads and drainage ditches 

• Point sources are defined discharge points such as discharges from pipes, 
conduits, or ditches. 

• Non-point sources have no distinctive point of discharge, such as run-off from 
agricultural fields or animal containment areas. 

• Identifying the location of septic tanks and other waste disposal facilities and 
their proximity to surface water 

• Producing a documented watershed map depicting all of the items noted 
above and assigning a reference number or other code by which to identify 
specific areas and impacts  

o Identify watershed characteristics and activities that may have an adverse effect on 
source water quality by: 

• Documenting activities and specific land uses in all public areas on the 
watershed map, including pollution control measures practiced by the owner-
agency and the population of users involved 

STEMS MEETING FILTRATION A
red surface water systems that meet filtration avoidance criteria are not required to install filtration
 a  they continue to meet the criteria.  These systems rely entirely on meeting criteria for 

ntrol programs, A-closed watershed classification in ARM 17.30.621, source water qualit
ments, and disinfection practices to protect public health from disease causing organisms.  

surface water systems meeting filtration avoidance criteria must have a waiver from DEQ to 
tion requirements. This section summarizes watershed control requirements, source water 

ements, disinfection treatment equipment requirements specific to systems avoidin
nd other applicable requirements such as other reporting req

nt requirements are inclu

WATERSHED CONTROL REQUIREMENTS 
ntrol must be mainta
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s  

volved,  

pacts 

 have an adverse effect on 

stems must demonstrate through ownership and/or written 
 can be controlled. 

h land owners that the 
e impact on 

ent.   

minal water supply reservoir is 
d 

ution system.   

Annua

Each year roved party.  The inspection 
includes: 

o  watershed control program and  

The annual on-site f the disinfection processes, are described in 
Section 4.4. 

4.2. SO EQUIREMENTS 
Source water qualit r 
turbidity, and source water 

• Identifying activities and improvements on all private lands such a

o buildings,  

o grazing or other agricultural uses and number of livestock in

o animal waste management practices,  

o disposal of human wastes,  

o population involved on a maximum and average-day basis, and 

o  use of fertilizers, pesticides, and herbicides, 

• Identifying seasonal, short-term, and year-round im

o Monitor and control the occurrence of activities that may
source water quality by:  

• Denoting minimum surveillance, monitoring methods, and frequency.  

• Denoting the agency contract personnel or other party responsible for 
assessing impacts and the responsible party’s qualifications.  

o Sy
agreements that activities

o Demonstrate through land ownership or written agreements wit
water systems can control all human activities that may have an advers
the microbiological quality of the water or interfere with disinfection treatm

• The criteria specifically prohibit fishing, swimming, boating, and camping on 
the terminal water supply reservoir.  The ter
the area providing the storage of water immediately prior to treatment an
delivery to the distrib

l Watershed Inspection and Report 

, a watershed inspection must be performed by a DEQ-app

An assessment of the effectiveness of the

o An inspection and assessment of the disinfection treatment process. 

inspection details, including review o

URCE WATER QUALITY R
y requirements for systems meeting criteria to avoid filtration include source wate

fecal coliform or total coliform maximum limits. 
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4.2.1 Turbidity Requirements 

Turbidity Level Require

o Tu

o DE e circumstances; 
and  

o As a re n: 

ater to the public or  

erved water to the 

rst or 

o Turbidit

Obtain

s 

d 5.0 NTU and the date(s) the 
as reported to DEQ. 

NTU in the previous 12 months the system served water to the public 

xceeded 5.0 

public (an event is a series of consecutive days that at least one 
turbidity reading is over 5.0 NTU). 

rly turbidimeter calibration against a 

ments 

rbidity at the source cannot exceed 5.0 NTU unless: 

Q determines the event was caused by unusual and unpredictabl

sult of any such event, the turbidity has not exceeded 5.0 NTU in more tha

• Two events in the past 12 months the system served w

• More than five events in the past 120 months the system s
public. 

Turbidity Monitoring Requirements 

o Systems must monitor source turbidity every 4 hours immediately prior to the fi
only point of disinfection. 

• Systems may take grab samples or use continuous turbidity monitoring 

y Reporting Requirements 

 reporting forms by calling DEQ at 444-4400.   

• Report to DEQ immediately if: 

o Turbidity exceeds 5.0 NTU, the system must contact DEQ as soon a
practical but within 24 hours of learning of the violation. 

• Report to DEQ by the 10th of the following month… 

o The maximum turbidity level measured during the month. 

o The date(s) turbidity exceede
occurrence(s) w

o The date(s) and number of events that the turbidity exceeded 5.0 

(an event is a series of consecutive days that at least one turbidity 
reading is over 5.0 NTU). 

o The date(s) and number of events that the turbidity e
NTU in the previous 120 months the system served water to the 

o
primary standard. 

 Information pertaining to quarte
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equirements4.2.2  Source Water Coliform R  

ce Water Limits 

l to 20/100 mL or

Total and Fecal Coliform Sour

o Fecal coliform concentrations must be less than or equa  total 

 Collected immediately prior to the first or only point of disinfection  

 Requirements 

te 

llected per week depends on the number of 

coliform must be less than or equal to 100/100 mL in source samples… 

•

• In at least 90 percent of the measurements made for the 6 previous months 
that the system served water to the public on an ongoing basis.  

o If the system measures both fecal and total coliforms, only the fecal coliform criteria 
must be met. 

Total and Fecal Coliform Monitoring

o Source water fecal coliform or total coliform density measurements must be 
performed weekly.  

• If more than one sample is required the samples must be taken on separa
days.  

o The number of source water samples co
people a system serves as shown in Table 4.1. 

 

Table 4.1  Source Water Coliform Monitoring Requirements for 
Systems Avoiding Filtration 

Population Served by the System 
Number of Samples per 

Week1 

500 or less 1 

501 to 3,300 2 

3,301 to 10,000 3 

10,001 to 25,000 4 

More than 25,000 5 

 1 If more

 

 than one sample is required, samples must be taken on separate days 
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 exceeds 1.0 NTU, systems must also collect one total 
stomer and use the results of that sample in 

oliform Rule requirements.   

munity 

unity Public Water Systems documents 

quirements 

e 10th of the following month: 

s analyzing total coliforms in the source: 

es when turbidity level exceeded 1.0 
NTU 

s per 100 mL  

 The cumulative number of ng the 
s the system served water to the public 

mulative number of samples that were equal to or less than 
100 total coliforms per 100 mL during the previous six months the 

erved water to the public 

ntage of samples that were eq  to or less than 100 total 
per 100 mL during the previo six months the system 

to the public 

• For systems analyzing fecal coliforms in the source: 

o Number fecal coliform samples analyzed during the month, the dates 
of sample collection, and the dates when turbidity level exceeded 1.0 
NTU 

o Number of samples during the month that were equal to or less than 
20 fecal coliforms per 100 mL. 

o If the source water turbidity
coliform sample at or near the first cu
determining compliance with the Total C

• The sample must be collected within 24 hours of the first turbidity 
exceedance, unless DEQ approves an alternative schedule based on an 
inability to have the sample analyzed within 30 hours of collection. 

• Total Coliform Rule requirements are described in the Drinking Water 
Regulations Summary: Community and Non-Transient Non-Com
Water Systems or the Drinking Water Regulations Summary: Transient Non-
Comm

Source Water Total and Fecal Coliform Reporting Re

Obtain reporting forms by calling DEQ at 444-4400.   

o Report to DEQ by th

• Cumulative number of months for which results are reported 

• For system

o Number total coliform samples analyzed during the month, the dates 
of sample collection, and the dat

o Number of samples during the month that were equal to or less than 
100 total coliform

o
previous six month

total coliform samples duri

o The cu

system s

o The perce ual
coliforms us 
served water 
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or less than 20 
the 

 fecal 
 

atershed control program 

hat year unless DEQ conducted 
 the system. 

4.3.  DISIN TEMS MEETING 
FILTRATIO

Disinfection requireme
the LT2 rule compliance dates .  This section summarizes the disinfection requirements other 
than those in LT2 and other than those that apply to all surface water systems and are summarized in 
Section 2 of this docum
systems must meet, but wil e added to inactivate 
Cryptosporidium.  See 

Compliance with the log in urface 
water avoiding filtration. C nt 
multiplied by the number of m t 
user. CT values that must be s, which take water temperature 
and pH into account when 
too complex for this rul
disinfection equipment requirem

Log-Inactivation Requirements 

Disinfection mu
(4-log) inactivation of 

o The treat achieved every day of the month, except one day per month is 
allowed to not achieve the requirem

o The cumulative number of fecal coliform samples during the 
previous six months the system served water to the public 

o The cumulative number of samples that were equal to 
fecal coliforms per 100 mL during the previous six months 
system served water to the public 

o The percentage of samples that were equal to or less than 20
coliforms per 100 mL during the previous six months the system
served water to the public 

• For systems monitoring for both total coliforms and fecal coliforms, only 
fecal coliform results must be reported 

o A report that summarizes a system’s compliance with w
requirements. 

o A report on the on-site inspection conducted during t
the inspection in which case DEQ must provide a copy of the report to

FECTION TREATMENT REQUIREMENTS FOR SYS
N AVOIDANCE CRITERIA 

nts will change for unfiltered systems meeting the criteria to avoid filtration when 
must be met

ent.  The disinfection requirements of LT2 will not lessen the requirements 
l require a second method of disinfection b

Section 5 for more information on LT2. 

activation requirements are the sole treatment system for unfiltered s
T values achieved by the water system are the concentration of the disinfecta

inutes of contact time the disinfectant has before the water reaches the firs
met are provided in tables in the regulation

appropriate.  The CT tables for the disinfectants and calculations for CT are 
e summary.  This section summarizes the log inactivation requirements and the 

ents for unfiltered surface water systems avoiding filtration.   

st provide 99.9 percent (3-log) inactivation of Giardia lamblia, and 99.99 percent 
viruses every day the system serves water to the public: 

ment must be 
ent. 

• CT values must be calculated daily 
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o The treat y 
“unusual and 

If the system has m n before or at the first customer, 
CT values must be deter t 
of application.  The

DEQ has developed s can be obtained by contacting 
DEQ. F
http://www s.asp.  

Th st have: 

Annual Onsite Inspection 

 

tiveness of the watershed control program 

o

o A review of data records to ensure that all required tests are being conducted and 
recorded and disinfection is effectively practiced 

ment must be met in at least 11 of the past 12 months unless caused b
unpredictable circumstances” as agreed-to by DEQ. 

• That is, if more than one day occurs where the CT requirements are not met, it 
cannot occur in more than one month in each rolling 12-month period. 

ore than one point of disinfectant applicatio
mined for each disinfection sequence immediately prior to the next poin

 total CT of each of the sequences is used to determine CT compliance. 

 specific forms for calculating CT.  The form
or additional information, refer to the following website: 

.deq.state.mt.us/wqinfo/pws/pwsMonitoringForm

Equipment Requirements for Unfiltered Systems 

e disinfection system mu

o Redundant disinfection components including auxiliary power supply with automatic 
start-up and alarms to ensure disinfection is maintained continuously; OR  

o Automatic shut-off of water to the distribution system when residual disinfectant is 
below 0.2 ppm. 

Disinfectant At the Entry Point 

These requirements for unfiltered surface water systems avoiding filtration are the same as for 
filtered systems.  The requirements are summarized in Section 2 of this document. 

4.4. OTHER REQUIREMENTS FOR UNFILTERED SYSTEMS 

Systems that do not filter are subject to an annual on-site inspection to assess their watershed 
control program and disinfection treatment process. DEQ or a third party approved by DEQ must 
conduct the on-site inspection.  The inspection must show that the watershed control program and
disinfection treatment process are adequately designed and maintained.   

A report of the on-site inspection summarizing all findings must be prepared every year and 
include: 

o A review of the effec

o A review of the physical condition of the source intake and how well it is protected 

 A review of the system’s equipment maintenance program 

o An inspection of the disinfection equipment for physical deterioration 

o A review of operating procedures 
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Other Report

In addition DEQ 

4.5 
TREA

Table 4 ems avoiding filtration.  
Failure ause the system to be required to install 
filtration  water as a source of supply.  

For det

For details  Drinking 
Water  

o Identification of any improvements which are needed in the equipment, system 
maintenance and operation, or data collection 

ing Requirements 

 to the reporting requirements discussed in this section, systems must report to 
immediately: 

o If a waterborne disease outbreak potentially attributable to the system has occurred.   

FILTRATION AVOIDANCE VIOLATIONS OTHER THAN DISINFECTION 
TMENT REQUIREMENTS 

.2 is a summary of the violations that are applicable to unfiltered syst
to meet the treatment technique requirements may c
 or cease using the unfiltered surface

ails on the violations, see the discussion in the previous sections on each of the requirements. 

on public notification requirements identified in this section, refer to Section 7 of the
Regulations Summary: Community and Non-Transient Non-Community Water Systems document.
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Table 4.2  Violations of Unfiltered Surface Water Systems Avoiding Filtration Water 
Treatment and Monitoring Requirements 

*Note that in all cases, DEQ may elevate the public notification Tier to a higher level to ensure the public 
is notified in a timely manner of conditions or events that may present a public health risk.    

Violation Violation Type 
*Public Notification 

Requirement 

Failure to meet the total or fecal coliform 
source water limits. 

Treatment Technique Tier 2 

Failure to meet the source water turbidity 
limits of 5.0 NTU. 

Treatment Technique Tier 1 or Tier 2** 

Failure to install filtration if required to do 
Treatment Technique 

so by DEQ 
Tier 2 

Failure to meet watershed control program 
requirements 

Treatment Technique Tier 2 

Failure to meet the requirements of the 
coliform rule (unless DEQ has determined 
the violation is not related to source water 

treatment)  

or the disinfection byproducts rules 

Treatment Technique Tier 2 

Failure to meet any monitoring or testing 
requirements 

Monitoring Tier 3 

** DEQ will decide whether Tier 1 or Tier 2 public notification is required.  However, if the system does not contact the primacy 
agency within 24 hours of learning of the violation, Tier 1 public notification is automatically required. 
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5.  LO LE 
The LT waterborne disease outbreaks because their source 

l treatment 
or other tools are necessary.  It also requires unfiltered systems to install a second inactivation 
control Cryptosp he regulation also manda d finished w  be 
covered or their discharge be treated.   A Fact Sheet for the LT2 Rule has been prepar
d

5.1.
o ing 10,000 or mo filtration c

sampling program for Cryptosporidium, E. coli, and turbidity.   

o nduc  in addition to th coliform 
and turbidity mpling that they already conduct, they sample for Cryptosporidium.   

o  of sa ne year.  Depen  the 
results of this m hey may or may not need to conduct a 1 or 2 year 

gram.    

 all sy or have com
i .  Th ng will determine if additional 
treatment or other water protection tools are necessary to provide public health protection from 
Cry monitoring will be performed beginning in 2015, 
d

 

5.2. UNFILTERED SYSTEMS 
Based on the source water sampling conducted, unfiltered systems will calculate a “mean 
Cryptosporidium level” based on the average level of Cryptosporidium found during sampling.  Systems 
that found no more than an average of 0.01 Cryptosporidium oocysts per liter will be required to provide 
2-log inactivation of Cryptosporidium.  Systems that find higher Cryptosporidium levels will be required 
to provide 3-log inactivation of Cryptosporidium. 

Systems that do not perform source water monitoring to determine their bin concentration must notify 
DEQ of their intent to provide 5.5-log Cryptosporidium treatment no later than the date they were 
required to submit their plan for monitoring, and they must meet the treatment compliance dates that 
begin in 2012, depending on system size. 

NG TERM 2 ENHANCED SURFACE WATER TREATMENT RU
2 Rule is intended to target systems at risk for 

water quality would not be sufficiently treated through compliance with other surface water treatment 
regulations.  The LT2 Rule requires source water quality monitoring to determine if additiona

method to 
ater storage facilities

ed by EPA to 
oridium.  T tes that uncovere

escribe these regulatory requirements.   

 INITIAL EVALUATION OF SOURCE WATER QUALITY   
Large systems (serv re people) that provide onduct a 2-year 

 Large unfiltered systems also co
 source sa

t a 2-year program, and e fecal 

 Smaller systems have the option
onitoring, t

mpling for E. coli for o ding on

Cryptosporidium sampling pro

By the date of this publication (April 2009),
nitial source water quality sampling program

stems should have either begun 
e results of this sampli

pleted their 

ptosporidium.  A second round of source water 
epending on the system size. 

If a system determines they will not perform source water sampling, they must commit to 
installation of treatment to obtain 5.5-log removal/inactivation of Cryptosporidium beginning in 
2012, depending on system size. 
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Table 6.1 Cryptosporidium Treatment Requirements for Unfiltered 
Systems Avoiding Filtration Under LT2 

Mean Cryptosporidium Level Cryptosporidium Inactivation Requirements 

<=0.01 oocysts/L 2-log inactivation 

>0.01 oocysts/L 3-log inactivation  

 

The following are additional requirements for unfiltered systems: 

• The disinfection processes must collectively meet all 3 inactivation requirements (4.0-log 
inactivation of viruses, 3.0-log inactivation of Giardia lamblia, and 2.0 or 3.0-log inactivation
Cryptosporidium depending on findings of sampling.)   

• The system must utilize at least two differen

 of 

t disinfectants to meet their overall inactivation 

ts must achieve the total inactivation required for at least one of the three 
pathogen types.  

5
B iltered systems will calculate a “bin concentration” or average level of 
Cryptosporidium found during sampling.  Systems that fall into Bin 1, meaning they found less than an 

erage of 0.075 Cryptosporidium oocysts, will not be required to provide any additional treatment.  
Systems that have higher Cryptosporidium levels are assigned to Bins 2-4, and the required additional 

must notify 

ins 2-4, the “tools” available to achieve additional 

requirements. 

• The system must utilize at least one of the following disinfectants  

o chlorine dioxide, ozone, or UV 

• Each of the disinfectan

.3. FILTERED SYSTEMS  
ased on the sampling conducted, f

av

treatment is shown in Table 6.2.   

Systems that do not perform source water monitoring to determine their bin concentration 
DEQ of their intent to provide 5.5-log Cryptosporidium treatment no later than the date they were 
required to submit their plan for monitoring, and they must meet the treatment compliance dates that 
begin in 2012, depending on system size. 

If a system determines that their system falls into B
Cryptosporidium log credit are provided in Table 6.3. 
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Table 6.2  L ems T2 Rule Cryptosporidium Treatment Requirements for Filtered Syst

 

Additional Cryptosporidium Treatment Required Bin Cryptosporidium 
Bin  

Concentration Conventional Direct Slow Sand & DE 

Total Treatment 
Requirements 

for Alternative 
Filtration 

1 <0.075 
oocysts/L 

No additional treatment required 
No additional 
treatment  

2 1-log 1.5-log 1-log 4.0-log 0.075 to <1.0 
oocysts/L additional  additional  additional   total  

3 2-log 2.5-log 2-log 5.0-log 1.0 to <3.0 
oocysts/L additional  additional  additional  total  

4 2.5-log 3-log 2.5-log 
>=3.0 oocysts/L 

additional  additional  additional  

5.5-log 

total  
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Table 6.3  LT2 Microbial Toolbox: Options, Log Credits, and Summary of 
Design/Implementation Criteria 

Toolbox Option Cryptosporidium log credit with design and implementation 
criteria 

Source Toolbox Components 

Watersh m g cre ate-aed Control Progra 0.5-lo dit for st pproved program  

Alternative source/ Intake management No prescribed credit.  

Pre-filtration ponents  Toolbox Com

Pre-sedimen with 
coagulation 

0.5-log credit with continuous operation and co ion. tation basin agulant addit

Two-stage 0.5-log add al credit.  Lime softening  ition

Treatment Pe  Toolbox Componentsrformance  

Combined f nce 0.5-log r CFE tu #0.15 NTU in 9  of samples ilter performa  credit fo rbidity 5 percent
each month.  

Individual filter performance 0.5-log credit (in addition to 0.5-log combined filter performance 
credit) urbidity is U in at least t of samples 
each m  each filter and ver greater tha in two 

nsec en r.  

 if IFE t
onth in

#0.15 NT
is ne

95 percen
n 0.3 NTU 

co utive measurem ts in any filte

Demonstration of Performance State-approved credit. 

Additional Filtration Toolbox Components 

Bag filters Up to 2.0-log credit for individual bag filters. 
Up to a 2.5-log credit for bag filters in series.  

Cartridge filters Up to 2.0-log credit for individual cartridges. 
Up to a 2.5-log credit for cartridges in series. 

Membranes (microfiltration, 
ultrafiltration, nanofiltration, reverse 
osmosis) 

Log credit equivalent to removal efficiency demonstrated in challenge 
test. 

Second stage filtration 0.5-log credit. 

Slow sand filters  2.5-log credit as a secondary filtration step.  

Inactivation Toolbox Components 

Chlorine dioxide Log credit based on measured CT. 

Ozone Log credit based on measured CT. 

UV Log credit based on validated UV dose. 
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. OPERATOR CERTIFICATION AND CLASSIFICATION  
Administ ity or non-
transient ystem shall retain a certified operator, as defined in Title 
37, chapter 42, MCA.  A public water system must report any change in certified operator or designated 
contact person to the department within 30 

6 ATOR AND DESIGNATED CONTACT PERSON 

The certified operator must be in responsible charge of the public water supply and must conduct the 
r pH ity, and residual disinfectant concentrations 
o  will conduct the measurements.  The certified operator or a person 
a collect the 

The public water system must also identify a designated contact person who shall be responsible for 
c s with DEQ stem alteration, extension and 
construction, operation, and record keeping, notification, and 
r ay not also be the certified operator. 

6.2. CERTIFICATION CLASSIFICATIONS FOR SURFACE WATER SYSTEMS 
O tems that u f 
surface water must be Class 1B or Class
treatment plant may be either a filtration n 
class depends on the type of treatment u

C ification s that use any of the following: 

ct filtration  

Class 2B Water Treatment certification 

ration 

voidance (unfiltered 

6 TION REQUIREMENTS 
Class 1 and 2 certified operators must al uirements.  

ed operators need ECs), equivalent to 20 hours of 
training, every 2 year CEC peri  even year.   

6
rative Rules of Montana (ARM) 17.38.249, requires that the owner of a commun
non-community public water supply s

days after the change. 

.1. CERTIFIED OPER
RESPONSIBILITIES 

equired monitoring and reporting for , temperature, turbid
r must properly train the person that
pproved by DEQ must also system’s bacteriological samples.  

ontact and communication in matters relating to sy
monitoring and sampling, maintenance, 

eporting.  The designated contact person may or m

perators of public water sys se surface water or ground water under the direct influence o
 2B certified to operate a surface water treatment plant.  A 
 and disinfection system, or just disinfection.  The certificatio
sed by the system.   

lass 1B Water Treatment cert is required for system

• Conventional filtration 

• Dire

• Lime softening. 

is required for systems that use any of the following: 

• Slow sand filtration 

• Diatomaceous earth filtration 

• Alternative filt

• Filtration a systems not required to filter). 

.3. CONTINUING EDUCA
so meet continuing education req

• Class 1 certifi  2 continuing education credits (C
od.  CEC periods begin and end on the
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valent to 10 hours 

at 406-444-

• Class 2 certified operators need 1 CEC every 2 year CEC period, which is equi
of continuing education.   

 

More information on the certified operator program, examinations, study materials, requirements, and 
licensing is available by contacting the Water and Wastewater Operator Certification Office 
4584. 

 

 

 


	Turbidity is used as a surrogate to ensure a system’s treatment process is adequately removing microorganisms.  Turbidity is measured for the combined filter effluent and individual filter effluent for slow sand and diatomaceous earth filtration systems in Montana [see ARM 78.38.225].
	Turbidity requirements for systems that use slow sand or diatomaceous earth filtration are summarized in Table 3.9 and described below.
	Turbidity is used as a surrogate to ensure a system’s treatment process is adequately removing microorganisms.  Turbidity is measured for the combined filter effluent and individual filter effluent.
	4.5 FILTRATION AVOIDANCE VIOLATIONS OTHER THAN DISINFECTION TREATMENT REQUIREMENTS



