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MICROBIAL TOOLBOX SUMMARY TABLE: OPTIONS, TREATMENT CREDITS AND CRITERIA 

Toolbox Option Cryptosporidium treatment credit with design and implementation criteria 

Source Protection and Management Toolbox Options 

(1) Watershed control program ................... 0.5-log credit for State-approved program comprising required elements, annual 
program status report to State, and regular watershed survey. Unfiltered systems 
are not eligible for credit. Specific criteria are in § 141.716(a). 

(2) Alternative source/intake management No prescribed credit. Systems may conduct simultaneous monitoring for treatment 
bin classification at alternative intake locations or under alternative intake man-
agement strategies. Specific criteria are in § 141.716(b). 

Pre Filtration Toolbox Options 

(3) Presedimentation basin with coagula-
tion.

0.5-log credit during any month that presedimentation basins achieve a monthly 
mean reduction of 0.5-log or greater in turbidity or alternative State-approved 
performance criteria. To be eligible, basins must be operated continuously with 
coagulant addition and all plant flow must pass through basins. Specific criteria 
are in § 141.717(a). 

(4) Two-stage lime softening ...................... 0.5-log credit for two-stage softening where chemical addition and hardness pre-
cipitation occur in both stages. All plant flow must pass through both stages. Sin-
gle-stage softening is credited as equivalent to conventional treatment. Specific 
criteria are in § 141.717(b). 

(5) Bank filtration ......................................... 0.5-log credit for 25-foot setback; 1.0-log credit for 50-foot setback; aquifer must be 
unconsolidated sand containing at least 10 percent fines; average turbidity in 
wells must be less than 1 NTU. Systems using wells followed by filtration when 
conducting source water monitoring must sample the well to determine bin clas-
sification and are not eligible for additional credit. Specific criteria are in 
§ 141.717(c). 

Treatment Performance Toolbox Options 

(6) Combined filter performance ................. 0.5-log credit for combined filter effluent turbidity less than or equal to 0.15 NTU in 
at least 95 percent of measurements each month. Specific criteria are in 
§ 141.718(a). 

(7) Individual filter performance .................. 0.5-log credit (in addition to 0.5-log combined filter performance credit) if individual 
filter effluent turbidity is less than or equal to 0.15 NTU in at least 95 percent of 
samples each month in each filter and is never greater than 0.3 NTU in two con-
secutive measurements in any filter. Specific criteria are in § 141.718(b). 

(8) Demonstration of performance .............. Credit awarded to unit process or treatment train based on a demonstration to the 
State with a State- approved protocol. Specific criteria are in § 141.718(c). 

Additional Filtration Toolbox Options 

(9) Bag or cartridge filters (individual filters) Up to 2-log credit based on the removal efficiency demonstrated during challenge 
testing with a 1.0-log factor of safety. Specific criteria are in § 141.719(a). 

(10) Bag or cartridge filters (in series) ........ Up to 2.5-log credit based on the removal efficiency demonstrated during challenge 
testing with a 0.5-log factor of safety. Specific criteria are in § 141.719(a). 

(11) Membrane filtration .............................. Log credit equivalent to removal efficiency demonstrated in challenge test for de-
vice if supported by direct integrity testing. Specific criteria are in § 141.719(b). 

(12) Second stage filtration ......................... 0.5-log credit for second separate granular media filtration stage if treatment train 
includes coagulation prior to first filter. Specific criteria are in § 141.719(c) 

(13) Slow sand filters .................................. 2.5-log credit as a secondary filtration step; 3.0-log credit as a primary filtration 
process. No prior chlorination for either option. Specific criteria are in 
§ 141.719(d). 

Inactivation Toolbox Options 

(14) Chlorine dioxide ................................... Log credit based on measured CT in relation to CT table. Specific criteria in 
§ 141.720(b) 

(15) Ozone .................................................. Log credit based on measured CT in relation to CT table. Specific criteria in 
§ 141.720(b). 

(16) UV ........................................................ Log credit based on validated UV dose in relation to UV dose table; reactor valida-
tion testing required to establish UV dose and associated operating conditions. 
Specific criteria in § 141.720(d). 

§ 141.716 Source toolbox components. 

(a) Watershed control program. Sys-
tems receive 0.5-log Cryptosporidium 
treatment credit for implementing a 

watershed control program that meets 
the requirements of this section. 

(1) Systems that intend to apply for 
the watershed control program credit 
must notify the State of this intent no 
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later than two years prior to the treat-
ment compliance date applicable to the 
system in § 141.713. 

(2) Systems must submit to the State 
a proposed watershed control plan no 
later than one year before the applica-
ble treatment compliance date in 
§ 141.713. The State must approve the 
watershed control plan for the system 
to receive watershed control program 
treatment credit. The watershed con-
trol plan must include the elements in 
paragraphs (a)(2)(i) through (iv) of this 
section. 

(i) Identification of an ‘‘area of influ-
ence’’ outside of which the likelihood 
of Cryptosporidium or fecal contamina-
tion affecting the treatment plant in-
take is not significant. This is the area 
to be evaluated in future watershed 
surveys under paragraph (a)(5)(ii) of 
this section. 

(ii) Identification of both potential 
and actual sources of Cryptosporidium 
contamination and an assessment of 
the relative impact of these sources on 
the system’s source water quality. 

(iii) An analysis of the effectiveness 
and feasibility of control measures 
that could reduce Cryptosporidium load-
ing from sources of contamination to 
the system’s source water. 

(iv) A statement of goals and specific 
actions the system will undertake to 
reduce source water Cryptosporidium 
levels. The plan must explain how the 
actions are expected to contribute to 
specific goals, identify watershed part-
ners and their roles, identify resource 
requirements and commitments, and 
include a schedule for plan implemen-
tation with deadlines for completing 
specific actions identified in the plan. 

(3) Systems with existing watershed 
control programs (i.e., programs in 
place on January 5, 2006) are eligible to 
seek this credit. Their watershed con-
trol plans must meet the criteria in 
paragraph (a)(2) of this section and 
must specify ongoing and future ac-
tions that will reduce source water 
Cryptosporidium levels. 

(4) If the State does not respond to a 
system regarding approval of a water-
shed control plan submitted under this 
section and the system meets the other 
requirements of this section, the wa-
tershed control program will be consid-
ered approved and 0.5 log 

Cryptosporidium treatment credit will 
be awarded unless and until the State 
subsequently withdraws such approval. 

(5) Systems must complete the ac-
tions in paragraphs (a)(5)(i) through 
(iii) of this section to maintain the 0.5- 
log credit. 

(i) Submit an annual watershed con-
trol program status report to the 
State. The annual watershed control 
program status report must describe 
the system’s implementation of the ap-
proved plan and assess the adequacy of 
the plan to meet its goals. It must ex-
plain how the system is addressing any 
shortcomings in plan implementation, 
including those previously identified 
by the State or as the result of the wa-
tershed survey conducted under para-
graph (a)(5)(ii) of this section. It must 
also describe any significant changes 
that have occurred in the watershed 
since the last watershed sanitary sur-
vey. If a system determines during im-
plementation that making a signifi-
cant change to its approved watershed 
control program is necessary, the sys-
tem must notify the State prior to 
making any such changes. If any 
change is likely to reduce the level of 
source water protection, the system 
must also list in its notification the ac-
tions the system will take to mitigate 
this effect. 

(ii) Undergo a watershed sanitary 
survey every three years for commu-
nity water systems and every five 
years for noncommunity water systems 
and submit the survey report to the 
State. The survey must be conducted 
according to State guidelines and by 
persons the State approves. 

(A) The watershed sanitary survey 
must meet the following criteria: en-
compass the region identified in the 
State-approved watershed control plan 
as the area of influence; assess the im-
plementation of actions to reduce 
source water Cryptosporidium levels; 
and identify any significant new 
sources of Cryptosporidium. 

(B) If the State determines that sig-
nificant changes may have occurred in 
the watershed since the previous wa-
tershed sanitary survey, systems must 
undergo another watershed sanitary 
survey by a date the State requires, 
which may be earlier than the regular 
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date in paragraph (a)(5)(ii) of this sec-
tion. 

(iii) The system must make the wa-
tershed control plan, annual status re-
ports, and watershed sanitary survey 
reports available to the public upon re-
quest. These documents must be in a 
plain language style and include cri-
teria by which to evaluate the success 
of the program in achieving plan goals. 
The State may approve systems to 
withhold from the public portions of 
the annual status report, watershed 
control plan, and watershed sanitary 
survey based on water supply security 
considerations. 

(6) If the State determines that a sys-
tem is not carrying out the approved 
watershed control plan, the State may 
withdraw the watershed control pro-
gram treatment credit. 

(b) Alternative source. (1) A system 
may conduct source water monitoring 
that reflects a different intake location 
(either in the same source or for an al-
ternate source) or a different procedure 
for the timing or level of withdrawal 
from the source (alternative source 
monitoring). If the State approves, a 
system may determine its bin classi-
fication under § 141.710 based on the al-
ternative source monitoring results. 

(2) If systems conduct alternative 
source monitoring under paragraph 
(b)(1) of this section, systems must also 
monitor their current plant intake 
concurrently as described in § 141.701. 

(3) Alternative source monitoring 
under paragraph (b)(1) of this section 
must meet the requirements for source 
monitoring to determine bin classifica-
tion, as described in §§ 141.701 through 
141.706. Systems must report the alter-
native source monitoring results to the 
State, along with supporting informa-
tion documenting the operating condi-
tions under which the samples were 
collected. 

(4) If a system determines its bin 
classification under § 141.710 using al-
ternative source monitoring results 
that reflect a different intake location 
or a different procedure for managing 
the timing or level of withdrawal from 
the source, the system must relocate 
the intake or permanently adopt the 
withdrawal procedure, as applicable, no 
later than the applicable treatment 
compliance date in § 141.713. 

§ 141.717 Pre-filtration treatment tool-
box components. 

(a) Presedimentation. Systems receive 
0.5-log Cryptosporidium treatment cred-
it for a presedimentation basin during 
any month the process meets the cri-
teria in this paragraph. 

(1) The presedimentation basin must 
be in continuous operation and must 
treat the entire plant flow taken from 
a surface water or GWUDI source. 

(2) The system must continuously 
add a coagulant to the 
presedimentation basin. 

(3) The presedimentation basin must 
achieve the performance criteria in 
paragraph (3)(i) or (ii) of this section. 

(i) Demonstrates at least 0.5-log 
mean reduction of influent turbidity. 
This reduction must be determined 
using daily turbidity measurements in 
the presedimentation process influent 
and effluent and must be calculated as 
follows: log10(monthly mean of daily 
influent turbidity)¥log10(monthly 
mean of daily effluent turbidity). 

(ii) Complies with State-approved 
performance criteria that demonstrate 
at least 0.5-log mean removal of mi-
cron-sized particulate material 
through the presedimentation process. 

(b) Two-stage lime softening. Systems 
receive an additional 0.5-log 
Cryptosporidium treatment credit for a 
two-stage lime softening plant if chem-
ical addition and hardness precipita-
tion occur in two separate and sequen-
tial softening stages prior to filtration. 
Both softening stages must treat the 
entire plant flow taken from a surface 
water or GWUDI source. 

(c) Bank filtration. Systems receive 
Cryptosporidium treatment credit for 
bank filtration that serves as 
pretreatment to a filtration plant by 
meeting the criteria in this paragraph. 
Systems using bank filtration when 
they begin source water monitoring 
under § 141.701(a) must collect samples 
as described in § 141.703(d) and are not 
eligible for this credit. 

(1) Wells with a ground water flow 
path of at least 25 feet receive 0.5-log 
treatment credit; wells with a ground 
water flow path of at least 50 feet re-
ceive 1.0-log treatment credit. The 
ground water flow path must be deter-
mined as specified in paragraph (c)(4) 
of this section. 
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