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February 16, 2016

Chairman James W. Gardner, Acting Executive Director
Public Service Commission

P.O. Box 615

Frankfort, Kentucky 40602-0615

Re: Case No 2016-0074
RURAL COMMUNITY ASSISTANCE PARTNERSHIP
Commissioner Continuing Education Credits

Dear Chairman Gardner,

In this packet please find one original and five copies of the written materials that
will be given to Commissioners who attend our training. With this letter and
enclosures, RCAP respectfully requests that this training be approved for
continuing education credit for commissioners as referenced in regulation 807
KAR 5:070.

Should you require additional information, please advise me at
khpadgett@capky.org or 502.875.5863. Thank you for your assistance.

Sincerely,

Kimberly Padgett
RCAP State Director - Kentucky

Enclosures

L 101 Burch Court, Frankfort, Kentucky 40601 Phone: (502) 875-5863



Rural Community
Assistance Partnership

Wy 3
SRCAR
“lmproving the quality of bfe in rural communities”

RECEIVED
Fgp 16 20

BUIC SERVICE
Pucoml\mSSION

The Rural Community
Assistance Partnership

. Lmproving the quality of life in rural communities

&
4l
'l’
-~

Funding Age};cies 5‘5-%—%
&Nwsl«r@' ’

=

() USDA mamfe
Vet ‘ Iggv'ea! Lp ment

Comumirted ta the future of 2ural communitias,

“Improring the quality of life in rural communities*




Gr

%
P

Pre-Test

Required by all USEPA Training
Events

*improving the quality of Efe in rurel communities™
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Best Practices for Water
Quality

“Impraving the qualicy of fife.in rural communities™




Obj éctives g@ﬁﬁ

n [dentify water system issues that may
impact public heatlth.

m Describe the importance of water system
as a barrier for protecting public health.

m |dentify Best Management Practices to
Maintaining Water Quality.

“Tmproving the quality of life in rural communites™

REAR

Water System as a Barrier to
Protect Public Health

“improving the quality of life in rural communities™
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Typhoid Fever in Louisville, KY
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National Bureau of Economic
Research

HEL

“between 1900 and 1935 clean water was responsible for nearly hatf of |
the total mortality reduction in major cities, threequarters of the
infant mortality reduction, and neary two-thirds of the chitd
mortality reduction." (Cutler and Miller, 2004)
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“Improving the quality of life in ruraf communitier™
: REAR
Public Health E i

n Cutler and Miller {2005) estimates for conventional water
treatment -
u Between 1900 and 1936:
O approximatety 300 deaths per 100,000 populaticn due to all pathogens
were averied through improved water supply
. O atacosiof approximately $500 per death averted,
O yielding a ¢onservatively estimated benefit to ¢ost ratio of 23:1 (2003
LS, dollacs).
= [n contrast, 2008 EPA estimates for recent regulations of
arsenic are;

0O approximately 0.010 deaths per 100,000 population arsenic-related
deaths were averted (total of 30 per year in the entire United States)

“Improving the quality of life in rure!l communities™
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Operators are at the forefront of N
Public Health!! EAR

"Improving the quality of 4= In rural communitier™

Participatory Activity ‘:_{,V—{é-i

= What system issues are you aware of that may
have impacted public health?

m Write one issue per sticky note (5 min)

= As g table group, combine sticky notes grouping
similar issues together

» Groups report out three most cornmon issues

“improving the quality of life in rural communities™

Common Problems across USA ﬁ

= Failure to maintain adequate disinfection residual
m Loss of pressure

m Failure to report/monitoring

= Uncontrelled cross connections

= |nadequately covered finished water storage

= Positive Total Coliform

—

*Improving the quality of life in rumal communities™
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30% of all waterborne disease
originates from distribution
system issues

CDC, 2006

“Improving the quality ¢f Lfe in ruraf communities™

Distribution Barrier HeA!
m Physical Integrity = Waler Quality
O Main breaks O Disinfection residual
OLeaks 0 Water Age
1 Storage - 0O Manitoring
O Pressure ) 0 Prevent changes in quality

» DBP formation

= Biolcgical regrowth
w Nitrification

n lead and Copper

*improving the quality of life in rural communities™

- . k
Discussion ?“?3?;‘

® What steps should you take if you notice a
compenent of your distribution system is not
functioning properly?

W What if it is more than you can handle yourseif?

B \What if it is not your responsibility?

“Improving the quality of life in rural communities™




How do you know your water =
is safe?

i
;
o+

“Vibrio choleras  Vamiting, severe dia

PO < ameea smapses

ea, dehydraiion, minera! [958 — ofien faial —i
e s o MR e e o s et et o
Typheid fever Fever, headache, weakness and fatigue, sore throat, abdominal
L . pain, dianhea of constipation - can be fatal
HepatiisA™ " Fever, fatigue, Ia: ! vomit

e e T

nﬁﬁsea. vomiting, and g

. pain, rash — rarely fatal 7
Saimonelta spp.  Dianhea, fever, and abdominal cramps = can be fatal

Stigefla . Eloody diamhea, fever, and stomachcramps —zerely fatal | __ |

iE. colf " Severs bloody diarrhea, abdeminal cramps, and hemolytic uramic
syndome - can be fatal )

Campylobacter Diaghea, cramping, abdnmirlal pain, and fever— can be fatal ;

Giardia Severe diarthea, abdominal cramps, bloating, flatulence, weignt
loss, and yomiting — rarely fatal

i
*Cryplosporidic  Stomach eramps, dehydration, nausea, vomiting, fever = rarely ?
m fotal . .. . i
Norovisus Vemiting, watery diahea, abdominal cramps, and nausea=
_ramly fatal i

“Improving the quality of Iife in rurel communities™

A n,
Health Risks ik,

= Acute = Chronic
OE.coli DO Arsenic
O Glardia 0DBPs
O "Blue Baby Syndrome® oLlead

“Improving the quality of life in rure! communities™




Regulations Impacting ﬁ@g@
Distribution System Operations

HTotal Coliform Rule

HRevised Total Coliform Rule
ESurface Water Treatment Rule
EGroundwater Ruie

MStage 1 & 2 DBP Rule

MLead and Copper Rule

“Impreving the quolity of life In aural communities™

T femmmivees  fmmwiet

23 “Improving the quality of life in rural communities™

All TCR samples are collected in the distribution system

Representative of water throughout the
distribution system




Where Do | Collect Repeat Sampies?

& 85 4 3 2 L T, T )
5 - J Remine 1 }
Upstream g-mr_) Dawnstream
. IREPEAT | REVEAT 1 REPEAT

Repeat samples are @aken 1 uriging] sie and wps upstream and dawnstream
within 3 service connccrions. 18 4 <ih repent is required, it should be taken
wherever i3 will best belp isalate the contamiaation.

Lead and Copper Rule s"ﬁﬁﬁ

= [ rad exposure to
children may cause
damage to the brain,
red blood cells, and
kidneys.

= Copper exposure can
cause stomach and
intestinal distress.

r

“Improving the quality of fife in rorol communities™

How do lead and copper enter REAR
our drinking water?

m 1986: Congress
banned lead solder to
8%.

n January 2012: NSF
reduced lead content
15ug/L to 5 ug/L.

= January 2014; SDWA
defined lead free =
0.25% weighted lead
content.

~ “Improving the quelity of kfe in rumi communities™




Common Errors in Lead Copper gcﬁﬁ
Rufe

= Did not sample the correct number of sites

m Re-sampled before a request for invalidation
was submitted and approved by primacy

m Calculated the 90% incorrectly
= Sample at outside tap or water fountain

m Did not collect during June, July, August, or
September (if on reduced monitoring)

= Did not turn in all necessary paperwork

“Improviag the quality of life in rurel communities™

How do | calculate the 90% percentile?

Lead action level = 0,015 mg/L
Copper action level = 1.3 mg/L

Assigr]: rumbers:to the samples
No: Copper Sample Cone.
1 0.54
2 77
3 0.85 1. Sort the samples in ascending
4 as7 order
s 2. Multiply the total number of

0‘38_ sam_ufs by0.9 ;

& 0.92 3, Using that number, sefect the
7 0,99 eorresponding conceniration
8 110 CR
q 1.10 Use Exrel 1o calcotate the 907
IR

What if | take five REAR
samples?
CALCULATE BASED ON
SAMPLE #
Sample No..
Sampie Conc. 1.
] 1 0.85 ||+ 5.samples x0.9=4.5
’ 2. Average the 4% and'5®
2 0.90 sample
3 0.82 3. Average = (1.10 + 1.50)/2
4 1410, =13
5. 1.50

“Improving the quality of life.in rural communithes™
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Sample Problem _»,'5‘5;3‘2

Refer to Handout.
» What is the 90" percentile?

= Does this meet or exceed the regulations?

“Impraving the quality of life in rural convmunities™

Problem: Lead and Copper Rule gg@

m What is the 90
percentile?

m Does this meet or
exceed the
regulations?

“Improving the quality af Life in rurel communides™

%y

Solution to Lead and Copper "

Rule :
= Total of 5 Samples

& Need 0.9 x § samples

" Samples: | § Teadime);”,

_ : Gaoe = 4,57 sample
2 ooos  m 90Y percentile =
Fooa- "acee ! {sample #4 + sample
T M en " #5)/2=0.014mglL
e B 007 1w Low, but very close to
action level of 0.015
ma/L

“Improving the quality of life in rurol communities™
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Disinfectants and Disinfection
Byproduct Rule (Stage 1 & 2)

,.s\;a
Time

NOM+Disinfecthnt— DBPs

kY
g'&

_pH Tem?'érature\

What can you control as an operator?

Disinfection Byproducts M

Disinfection Byproduct * MCL(mail) - -

- Total Trifalomethanes (TTHM) °©  0.080

i

: Haloacetic Acids (HAA

SRR o

0.080. - F

DBPs have been shown to cause cancer and
reproductive health effects in animals and humans

“Improving the quality of fife in rura! communitiey™

Sampling for TTHM & HAAS (Stage 1)

12



Sampling for TTHM & HAAS (Stage 2):

Be proactive — avoid violations
through best practices!

- Protect your source
- Maintain disinfection :
- Maintain distribution system }

“lmproving the quality of fife in reral communities™

Points of Discussion : 5@

m How do you protect your source?

= How do you maintain your distribution system?
OPipes
., OVaives
OCross Connections
O Starage Tanks
O Hydrants

“improving the quality of life iy rural communities™

13



BEAR

Pipes

Pipe networks can have impacts on
water quality.

- [ Dead ends
O Cross connections
[J Main breaks

“Smproving the quality of life i rural commumitles™

Pipe - dead ends @C@@

‘Effect on water quality: Extended water
age

W Decay of chlorine residual
B Increased DBPs
W Increased micreorganisms

*“Improving the quality of life in rorof communides™

Solutions to dead ends , =

B Pipe loops

H Flushing valves

'M Flushing program

“Impruving the quality of life in rural communitles™
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Dead end solutions - loops Cit

M Pipe loops make the distribution system more
robust

H Allow more than 1 way for water fo get to
different points of distribution system

H Effect on water quality
O Decrease water age
O Help maintain disinfectant residual

O Potentially reduce DBP and microbiological
concenirations

“Improving the quelity of ife in rural. communities™

® Flushing valves

M Flushing programs

*Improving the quality of lfe in rurel communites™

Valves

Types of valves
O Flushing
O Pressure regulating
O Flow contral
O Isclation
O Backflow prevention
1 Air release
O Buried-under-the-pavement valves

“Improving the quality of life in rure! communities™

15



WBEAR

Valves - Solutions

What can be done to limit water quality
impacts?

- Survey valves to be sure they are open

- Exercise valves
- Open and close valves slowly |

“tmproving the quality of life in rural communities™

Cross Connections

Any point in a water
distribution system wherg-—s==="
chemical, biclogicai, or
other contaminants may
come into contact with
potable water-

*Improving the quality of life in rural communities”

Storage Tanks

Purpose

M Improve system hydraulics |
X Peak flowffire flow
K Balance treatment needs

“Improving the quality of life in rural communities™

16



Factors that Impact Water Quality in ;&éﬁ@
Storage

® Stratification vs mixing

W |nlet/outlet configuration
B External contamination

N Increased water age

M | oss of chlorine residual
B Formation of DBPs

X Microscopic critters in the water k
R BIG critters in the water

“Improving the quality of life in rura! cormmupnities™

P

 Common storage tank issues

W Finished water storage not properly covered
W Cracks in the walls or storage cover

W Accesses and vents not protected with proper
screen or other approved devices

W Storage facility not structurally sound

N Lack of normal maintenance and inspection
schedule for storage tanks

“Improving the quolity of life in sural communities™

Hydrants

W Flushing
B Caution — water hammer .
B Fire Protection

*Improving the qualiy of life in rural communities™
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Hydrant Impacts on Water Quality

W Flushing, scouring and cleaning
(planned/unplanned)

B Cross connection potential

E Poor sampling points

Water can bs trapped in the barrel of the hydrant when closed,

resulting in unrepresentative samples

“improving the quality of fife Jn roral communities™

Activity: Where would you
expect to find water with the
greatest age?

AT

Water Starage Tanks

"lmproving the quality of #ife in reral communities™

\REAR

Where would you expect to find water &=
with the greatest age?

“improving the quality of Iife in rurad communities”
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Future?? ‘ .

"Improving the quuolity of Iife ip rural communities”

BEAR

tRCAR

g Partneoasp

“Tmpraving the quality of Jifa in sueal communities™

Kentucky Office: 101 Burch Court, Frankfort, Kentucky 40601
£02.875.5863
WWW.rcap.org

Kimberly Padgett, State Directer
khpadgett@capky.org
“Tmproving the quality of Iife in rurel commuonities™

" Break!

“Improving the quolity of fife in ruzal communities™
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Participatory Activity

®m What system issues are you aware of that may have impactéd public health?

W Write one issue per sticky note (5 min)
B As a table group, combine sticky notes grouping similar issues together

B Groups report out three most common issues
1. |
2.
3.



Practice Problem:

What is the 90" Ffercentile of the following lead results?
0.008 mg/L
0.017 mg/L
0.004 mg/L
0.011 mg/L
0.005 mg/L

1) What is the 90" Percentile?

2) Does this m.eet or exceed the regulations?




2/16/2016

_ e\ns:on to'the Total Coliform Rule:

-pathways of fecal contammatmn in fhedistriblition
system(DS) ) hE
RTCR Uses total collforms {TCjas mdlcators ofthe

- sintegrity of the DS .

- indicate.effectiveriess Q_fé treatment
RTCR uses'E:Coli as’ anindicator’ ‘of facal
contamination

—[hdicate po contam:natl

UNBFHDLE.’Q Sﬁ’lﬁl"’

- =:S8mpling at'sites representative of the
dlStrIbUthl'l system

T Repeatsamples are.re mred
» MCL Violation for'E:




.. Overall shift.in: focus for RTCR

*”"From: monitoring results-and public

-snotification L

= To: monitoring results and
assessment/corrective actions (Find and Fix)

E;enefits of the shift in focus

* More preactive approach ta publichealth

hrotection .

» Reduction in confusion associated with PN
actions for TC vialations

. K UNBRIDLED SPIRIT -

Core Elements

L..MCLJ MELG for' TC and EC”
2. Assessments

3. Sample Site Plans,

4.+ Mohitoring requirements

5. Seasonal systems

2/16/2016
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Core Elements

MCL / MCLG for TC and EC
No MELMCLG forTC:

w % TC threshold gxcaedance. triggery’assassment and
corrective acgion
v TCusedasparrofan overall TT
*  Keeps E coff with an MCLG of zero and the MCL
the same as the TCR

Core Elements

2. Assessments: .

«o*  [nvestigare and correct any sanitary defects
found

*  Sanicary defece”s defect thac.could provide a pathway:
of enwry for microbial contimination into the
distribution system or that iy indicacive of a failure or
imminene failure:dy 2 barrier thac fs already in place”

*  Two levels of assessment depending on the
severity-and frequency of contamination . - \ -

Core Elements

ample Site Plans:
L. :Sam_pie=5ite_Plans need.to.be redone {by Dec. 2015)
» identify Routine, Repeat; and GWR locations " : -
* Idendfy sample schidule (i roiiting fmanth)

ucki
K UNBRIDLED - SPIRIT y




-. ++* Core Elements

u

3. SampleSite Plans (Contnoedy. =
- o2 Proyides:flexibilinin. chg:JocaZioh of sites for
repeatisamples n =
* Within.5 service coninections (same as TCR)
* Qurside 5 service.copnections:
* Fixed locations (identified Tn Site;Plan)
*-Sitisatfonal Basis' (identifigtiby SOP)

* Aliows the use of dedicated sampling stations:
entucky™
UNSRIGLED SPIRIT, -

i &
ERELETY

+  Core Elements

. 4,;Monjitoring requicements:
y &, Mininum numbeiof samples based on the same
population charc:
= Additional samples’

2" »Eliminares-additional routines for PWSs taking fewer
‘than § robcine samples thatare ona monthly schedule:

= Read 40 C.ER. |41 Subpait Y,

r

Core Elements

Sz Defines “seasondl systéms'', requires start-up
“Fprocedures: -

Seasonal PWS is defined as:!'a nan-communicy
PWS thatis.not:operated on a yearround basis
and starts.up and-shuts dewn at the beginning
and.end of each operatjng season.”
must demonstrate completion.of a State-
approved ‘start-up procedurs

2/16/2016




ver ., Assessmefits: (Find)

I3

="Level | vs.Lével 2. *
«*Elements of Assessments®
» Corrective Actions -~

- -

séssiment
'i;n;iucted by: thiP ) .
LN basic-examination o fe source water;.
_ trearment, diseribution system and rélevanc.
* operational practices:(fihd)

1

Level | Assessments

™ -

- = Triggers: .
-» [f callect ac.least 40 samples.per ménth, more
than 5% of samples collecred are TC (P}
® |fcollect fewer than 40 samples per month, more
than one sample is TC (F)
® If the:PWS fails to take.gvery required repeac
sampie:after any-singie{-oﬂnie'TC,(P)‘

1

"

2/16/2016




. 21612016

.- = Level 2:Assessments.
- Assessment-
cnnlR Conducted by-the:Stateior-a party approved.by
thé:State ’
,®* A more.in-depth examination of the. system.and
its monitoring and operational practices

e e L)

o

o

iolation of thelRTCR.MGL for £ cofi.
* EC (P) RP following a TC(P).RT
* TC'{P) RP following:a EC (P} RT
*:Fail to take all réquired RBs,following:an EC'{F) RT
»Fail to test for EC whienany RPisTC (P)
= Two Level.l triggers in‘a.rolling' 12 month period

Elements of Assessments

N e R =
" Arypicdl events thaf may affect: distributed
warer quality or indicatesthat distribured
. water quality was.impaired

. .C'hanges in distributjon system maintenance.
and operation that may affect distributed
water quality, including water starage




Elements of Assessments

.- ="Souirce and treatment considerations that bear

on distributed water qualicy
» Biisting water quality monitoring data
* Inadequacies in sample sites, sampling
protocel, and sample processing

Corrective Action (Fix)

* PVWS must correct ail sanitary defects found
during the assessment

*» Sanitary defects-and corrective-actions must
be described in the assessmentform

* the PWS mustsubmiit'to the State within 30 days
of the-assessment trigger

Keudky™

Corrective Action (Fix)

= A timerablefor any corrective acdons not
already completed mostalso be in the form;
the State will determine a schedule after
consulting with the PWS

®* The form may also indicace that no sanitary
defects were found :

» The State determines if the assessmentis

sufficient -

2/16/2016




Violations, PN, CCR

* Violatfon of the RTCR MCL forE. coli—Tier | PN
*» Failure to wke RBs following EC (P} RTs
* Fail to ke all required RPs following an EC (P)RT
* Fail to testfor EC'whenany RP isTC (]

* EC (P) RP following'a TC{P) RT
= TC (P} RP foilowing-a. EC, (P} RT

Violations, PN, CCR

= TT violation occurs when 2 PWS fails to
conduct a required Assessment o Corrective
Action=Tier 2 PN

» M&R violations —Tier 3 PN
= Fails to take all required TC samples
* Fails ta analyze for EC following TC (F) RT sample
» Fails to submit menitoring Feports

® Fails to submit'a completed assessmenc fornm

Rentucky™

Violations, PN, CCR
» PIN/CCR Language - TC health effeces

language changed to reflect failure to conduct
assessment or corrective-action

Kentucky™

2/16/2016
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-

. H/-\-nalyticab Methods

" GHarige's to the Methods in the'RTCR are
eonsistent with the lab cert manual
= Changein holding tme definition,

'3

Requiring:de-chlorihating:agent

* Requiring'autociaving of MF equipment
= Analytical methods table changes

Case Study #1

~ = UTIHTY PROFILE

£y PWS that receives its’
water from a spring.sotifcg-and serves 5,500
people. it collects 6 roatine. samples per month,
= DESCRIPTION OF THE PROBLEM -

. !n.July,'a'routine,samp_l_e:and.one.ofits associated
repeat samples both come back total eoliform-

Kerttuck
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tm

Case Study #1

- = ASSESSMENT AND CORRECTIVE ACTION
= Upon inspection of the distribution system piping;
- small fractures'were found in the-watermain
leading from the;spiing solirce to a’water tank:

= The. piping was replaged"én_d additipnal samples’
were taken to determine whether coliforms wére
still present in the system. The résults' came batk’
negative.

Ketud

10
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- Case:

- S"UTILITY PROFILE -

= Eggleston Glen is a large:municipal PWS thatiis
suppligd by a ground.water source: The systemy
treats its water before:serving'it to its 52,000
customers: [t.collects 60 routine.samples per
month.. : ~

Case Study #2

»"BESCRIPTION OF THE PROBLEM

i the monthly total
Fmisamples cameiBatk positive. <Twa of the
- “reépeats were TC+ and one of the two was-also:
EC+ The positive.samples were'in the'same.
general location in the. disiribution system-and in
proximity toa large ground storage tank.

- Triggers a Level 2 Assessment:

®

11



Case Study #2

» ASSESSMENT AND CORRECTIVE ACTION

= Several.days priorto the tellection of the positive,
samples, the system experienced pressure loss for
‘a period of 4 hours while the media in the GAC
filters:at one of the' plants:was being changed out.
During this time the tanklevels dropped to-near

empty.

Case Study #2

. o ASSESSMENTAND CO RRECTIVE ACTION

! * ‘Normally stagnant waterifrom the‘tank entered
‘the distribution. system du_ri'ng-fhe.-preséure loss
event causing the:total caliform positive results,
The tank was taken off-fine, cleaned and shock
chlorinated in accordance with State guidelines
before putting it back in-service. The distribution
system near the tank was-also flushed to improve

water'turnover. a—

Available Guidance

= 40 C.FR.. 141 851 through 141861 (Revised Total Coffform Rute}
" 8:200 tmicrobiological Menitoringf

= RTCR AsSessments and Carrective Actions Guidance

= Small Systems Guidance {Systems s 1,000}

= RTCR: A Quiick Reference Giide.

* Factsheets; placards, lahoratary quick reference
glide. .

2/16/2016
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RTCR Website

. hTt"p;__/./Water.epa.g‘oﬁ/lawsregs}.’ rulesregs/sdwa
Jterfregulation_revisiohs.cfm
= Please-read it in its entirety 1t

Labs, Lab Accountability &
PWSs

Ketucky™

BOW, Labs & PWSs

PWSs areregulated by the:DOW
tabs:are regulated by the DOW . .

The, DOW does not regulated agreements or T -
«contracts between Labs and PWSs

£\WSs are responsible for compliance results even if
they contracta third party

[ m
K UNBRIDLED SPIRIT ym

13



DOW, Labs & PWSs

.+ JLabreporting errars'and incorrect analytical

practices that.can resultiin violations:
i Eate reportsubmission

~ Incomplete repart’

— incorrectinformaticn{e.g. PWSID #)

— Missed and/or incarrect holding tifnes used

~ Incorrect dates

— lncorrect method/analyie reference codes’

Lab Accountability

_ _'n:_Labs can held accountability for causing a
Violation for a PWS :
+ Not altomatic: PWS must contact the.

compliance officer-at: DOW if they helieve the,

{ab caused the violation
* Violation is reviewed by compliance officer

and Lab Certification
- ‘f.‘ﬁ

2/16/2016
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Lab Accountability

IFthe viclation'is determined to the fault of the lahb:
. —MNotice of Deficiancy {NOD) letterissued to the
labaoratory
= PwSsare notified of the lab’sNQD
—Ifa lab receives three {3) NOD letters with similar
errors within the same-compliance period ora
single NOD thataffecteatieast:10 PWS an on-site.
audit'will be conducted .

* Feels chqred to lab .
UNBRICLED SPIRFT

Lab Accountability

= “Lab audit could be ainsunced orUnannounced

+ |Elabaudit determinesdeficiencies; fab’s certification
is.downgraded to pravisional
Ifalab downgraded to provisional.certificatian has 3
1Zb errarsresulting fnany PWSs nancompliance or
any single lab error resulting.in 10 PWSs in
noncompliance or notmeeting:all required remedial
recommendatigns from the on site audit; their lab

certification is revoked for'8 motit \/.a/_t}

UNBSRIOLED SPIRIT -

RTCR Contact
Rodney Ripberger

Division ofVWater
200 Fair Qaks Lane: 4% Floor
Frankfort, KY 40601
Fhone: (502) 564-3410 ext. 4579
Fax: (502).564-2741
Email: rodney.ripberger@ky.gov

' 2/16/2016
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& %‘% Rural Comuunity Assistance Partnership

Peattieal salution far impraving ruml comrunines

Improving System Opérations & Water
Quality -

Bud Mason & Jared Schmal
Technical Assistance Providers

irun

To improve your system operations and water
quality by:

1. Learning how to gather system information,

2. Analyze this data by using available tools,

i 3. Make positive changes based on the results

BEE

" , What is our Mission? .

- To provide safe drinking water and
wastewater at the most reasonable cost.

wp i ey g s

What do our customers expect?

[ 4




' How can we irhprove
©_ system operations &
' water quality?

Results-Based Detailed Tracking!

R,
e e SRGAR,

- System Languae

How do our systems talk to us?

' System Language |

What are the numbers saying? i
# Treatment Processes
# Daily Operaticns

> Repairs & Maintenzance

i > Test Results

§ # Financial
;




System Languge 7

A

What are the numbers saying?

» Treatment Processes

' Sysem Lang uge B
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System Language

: What are the numbers saying?

; » Daily Operations

System Language

! What are the numbers saying? o
| G R :
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Systm Lguage )

| f .
: What are the numbers saying?
i » Repairs & Maintenance

i

i

!

.

:
i
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?
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_ System Language -7 “

q - L
1 What are the numbers saying?

> Test Results
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| System Language

JE—— Z

ey . TEEER

i

|
a
=
‘E‘zﬁ
&N

__ | System Language | |

1

What are the numbers saying? i
i » Financial

+ = Costof Service = Billing Reperts {

) OTMES;{; « Profit & Loss Statement .

- R Costs
e ;" Balance Sheets b
— Chemical Costs 1

- Many et " Yearly Audits
+ Debl Service

* Raserve Accounts
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System Language

How is all this information linked
together?

~ ACTIVITY

How well do we know our system?

5
— BEAR

~ Spreadsheets

\RGAT,




Spreadsheets are too difficult to use!

S
4
N

L -

: Spreadsheets _ i

# -

7 Spreadsheets ‘

Spreadshest software: [DQNT ALWAYS
» Microsoft Excel . !.
! >Apple Numbers
* Gaoogle Dn've:

> Many, many others

2 =

] Overvie ,

> Spreadsheets use a grid made from columns
and rows to track and manipulate numbers.

> A great benefit with spreadsheets is that you
' can experiment with numbers without having
{ - to RE-DO all the calcuiations.

+ > The abilities of spreadsheets are only impeded
I by the skills required to create them!

M

G
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1

Columns '

¥ In a spreadsheet the

COLUMN is defined
as the vertical space
thatis going up and
down the window.
Letters are used to
designate each
COLUNMN'S
location.

The COLUMN labeled !
D is highlighted. .

>Ina sbreadsheet the

ROW is defined as
the horizontal space
that is going across
the window.
Numbers are used
to designate each
ROW'S location.

ROW labeled 4 is i

highlighted.

1



> ACELL is the space In the above diagram the
where a row and CELL lgbeled C2 is i
highlighted.

cclumn infersect.
Each CELL s
assigned a name
accerding to its
COLUMN letter and
ROW number.

T e e

[ labes ]

» Labels are text entries
* Labels help identify what we are talking about !
* Labels do not have a value associated with them A

= Spmetimes called ‘headers’

- An. Ll
] b
= azs ghleeia T
 saama ey O T £ M H
frhom Moham _ TabySupargiloch  (S8anqguics Mrcottoan (umeonn NI B4 -
voar freiinen X4 Bacayrn "Crcmga * Flemde D10 G2 I8
ra 3 30 Haxiwmry Ty B YR GLDEDN
wos  Cange F Tacc AU Oressd  Tem hi 7S
o Verm - AWE7 asam  CRrmp Eaarnytemy T GYES27-352E
dcrana g Oy Wy W Proere. g7 L
i
H
f
hR@ﬁ"%

» Constants are FIXED
number data

» Constants may refer
to dollars,
percentages, or
number of iterns (in
this case number of
heurs worked within a
certain pay period).

F b em s i mn

12



> Formulas are math equations i !
that CALCULATE a value tp ot .

be displaysd. : o % '

¥+ DO NOT type in the numbers; - , - Boa. B !
type in the equation. S - = 4

T e y

# Itis BEST to Reference as W mw i
much data as possible as e S— i

. opposed to typing datainto D m ! i
§ equatioens, That way when el : i
i OTHER information changes, o omEy e i
i we DO-NOT have to change fr- T i
' the equationsortypein =i | !
! information again. §
i ] {
: e —

[ Basic Math Functions . _

> Ma_th~ functions built into them. Of the most basic
operations are the standard muitiply, divide, add
and subtract,

LS 5 Operation Symbol  ReferenceD) Answer !

= Muliply  * =ALe8L 25!
B nids [ =AL/B1 1

:a AR * +AL+BL 10; *
/ _ Subtrat - =AML O

1

e, |

WRCAE

s

i

- el . h
Definition: Tips: !

¥. Probably the most » Blank cells will return a ;’u

; populzr hfunc;tgor;l:n gTJYM value of zero to be added  {
| spreadsheet is the tal. {
' function. The Sum to the to i
7 functiontakesallofthe * 3 Textcells can nat be i
;;:;g?ég g:lcé‘ :;cﬂeotals added to & number and I

. ” :

{heir valugs, . will produce an error. :E

» The syntax is: =SUM(first :
value, second value, etc) :\

i

13



pg | !
i
Sum
i Average =1
! CountHumbers | S4m §0i= ‘
' gt T Bhaplay the sum of the ssiseted
' = i cals dintetty alet the telected delis
' rin
: Mgre Pundio i,
T ——— ——ra !
H
P - ¥
: 6 isumofyaluesd, 2, anct 3] | N
i :
' pras T
WREAE.
— 7 N

Average Function

: ;
, % The average function .
v finds the average of
. the specified data,

. (Simpiifies adding all !
:  of the indicated cells .
! together and dividing
% by the total number of '
' cells) ] ;
! ‘
- ‘REAR

Max & Min -Functions

» The Max function will return the
largest (max) value in the selected
range of cells. The Min function will ;
display the smallest value in a
selected set of cells.

i

}

g

¢

i T L LmL e o3 !
W alur 2 H A Valur = =
i B yes a
| Mg wpk oy froen vl £ 1 and 30 k.1 s vgipn from veioes L2 awm 3 E-)

RCAT

14



Count F,Unc,ti.on

| .
i # The Count functicn will return the number of i
i entries {actually counts each cell that contains i
| NUMBER DATA)} in the selected range of cells. '
# Remember: cells that are blank or contain text will

not be counted,

!
H
H
¥
i
'
i
!
: s e i
1 ) T ,
. e aery P “ Ul ttv Wi furarton ¢
H [ vaens B vekar T = i
H Fdvanz a7 e = i
' [ vy Bl ke n h
3 14 EETr T PR EN Y ST ey = i
i PR rmronne” [ ‘ Y |

! !
! Definition: Tips: i
! The IF function will check > Until you are used to !
i the logical condition of a writing them, test them
) statement and return one _ outon multiple ceils,
! valueiftrueanda )
different value if false. * Thare are multiple ways
to write an IF statement
# The syntax is: to get the same result

=IF (condition, value-if-
true, value-if-false)

SBEAR

7 IF Funection “ :

g 1

i »®IF Functions are
lke programing -
they provide

. multiple answers
based on certain
conditions.

Y

15



» Concatenate
function - join
several strings into
one text string

* Note: The
concatenate
function does not_
automatically leave
a blank space
between werds or
other data.

bbb et o s

i » To make managing and analyzing a group of

' related data easier, you can turn a range of cells
; into a Microsoft Office Excel table (previcusly L
i known as an Excel list). A table typically ;
i contains related data in a series of worksheet .
! rows and columns that have been formatted as a i
1 table. By using the table features, you can then '
i manage the data in the table rows and columns
: independently from the data in other rows and f
| columns on the worksheet. I

\BGAR

Elements of an Excel Table

» Header row By default, a fable has a headerrow.
Every table column has filtering enabled in the
header row so that you can filter or sort your table
data qu1ckly

M FoR Snatestas taraes

,1 Sar Largest ra Smatlest

16
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Elements of ah Excel Table

¥ Banded rows By default, alternate shading or
banding has been applied to the rows in a table
to better distinguish the data. -

= erndTonil

5.328:00

V5600 §  2,174.00
(547,827 %

» Total row You can
add a total row to - . ey
your table that et L S
provides access 1o : oy
summary functions
(such as the
AVERAGE, COUNT,
or SUM function). A
drop-down list
appears in each total
-row cell so that you
¢an quickly calculate
the totals that you
want.

17
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Il  PivotTable

[

! 3 A Pivot table lets your arrange, sort, and filter a !
| setof data on the fly so you can analyze it from P
different perspectives with minimum effort. [
= Start with a data list with a few columns :

« Make sure each of the rows have a value of each one i
of the columns e R e s

» Arranging data so it's easy to analyze

> You can sort the data alphabetically, from
highest to lowest, or by a number of additional
criteria (such as cell colar)




» The Filter is a quick and-
easy way to find and
work with a subset of
data in a range of cells.

Text to Columns :

¥ Text to Columns — delineate via special

1
i

1 2Ny MewSdesn  Jecoas TR% 1
N 25 Bk Towe Yoo NEI ™
Mok Goukbroen  Diaioem T HMTSEE S,

BV Esentrin o b R T i e in - i ¥yt H
1 Tiamk Hork beay Fuiew banm S5 (80 BN ] S O ac o s o

T S T Yemr g Cbum At . B

oy J i '

f 2 - highlight a column PR
! QIRC’:’A"%,

Show All Formulas |

i .
' » Show all formulas and the general number :
format of cells , :

» Saves you time because you don't have to
move the cell pointer to check each formula
one-by-one.

!

19



Removing duplicate values

‘

* ¥ Removing duplicate values — check for and

I
i

I

|

!

i
i

* i

1
i

i
g e

L ETFECETISTETEREL

8- salact 1 AFIbD 1o remove Jupisatas &n
Jz l

_ . ‘BGAR

e
o o
———
=
piriret

B

.

B
B

i

5

Freeze Headers

. » To freeze a row in your worksheet, highlight the row
where you wish all rows before the highlighted row to

be frozen or locked, go'te Window>Freeze Panes i
and you will see a line appear across your )
. worksheet, Everything above the line is frozen and
t will remain in view when you scroll down your

Set Print Area

20



Narrow Margins

Shrink to Fi

1.
]

.

i

e

have ¢

21



‘ Closing Notes

 Real World Applications!

! Does all this information benefit us?

Is it achievable?

P

Sp— (el




Sample Collection

2/16/2016

Objectives .

1 3 Understand general procedures and
| challenges for sample collection.

i > Recognize sample type, container type, !
; preservation method, and maximum '
. holding time for various sampling
parameters.

! _, WBEAE

Coliform Sampling — ? -

» Indicator of pathogen
contamination

» Teizal Coliform (TC)

»  Net necessarily a health threat in
itself, used to indicate other
potentially harmful bacteria

= A very common microbe

» Sheuld be absent if chlorins
residual is adequate.

» E. coli

* A subsetl of tatal coliform which
indicates fecal waste
contamination from mammals
{humans, cows, etc)

* Foundonly in mammal feces




. > Collecting total coliform samples correcly and
properly is absclutely critical in protecting public ;
health

# Improper sampling is the most common reason for
positive results (false positive)
! * Repeated sampling requires exira effort, time, and
' money

= May lead to unnecessary MCL violaticn and subsequent
corrective measures

| — __sREAR

2/16/2016

Coliform Sampling — Best Practices

Coliform Sampling Procedures

"1. Assemble sam—pﬁﬁE supplies R

2. Go to sampling location(s) specified in the
sampling plan ;

3. Remove any aerators, strainers, or hoses fram the ‘
tap

4. Open the cold water tap for about 2 to 3 minutes
before collecting the sample

i 5. Fill out label, tag, and lab form in waterproof ink

6. Adjust the flow to about the width of a pencil :
7. Remove the bottle cap '

AR,

REAR

Coliform Sampling Procedures, cont.

i 8, Fill the bottle to the shoulder or about % inch from

; thetop .

*9. Place the cap on the bottle and screw it down
tightly !

. 10. Turn the tap off and replace the aerator, strainer,

{ orhose

 11.Check the information on the label

: 12.Complete any additional lab forms that come with
the sample botile

* 13. Refrigerate or ice the samples; sample must reach

' the lab for processing within 30 hours of sample
collection

| Eﬁ@;"j‘? R

e



1. Assemble Supplies |}

]

{

¢ »125 m sterilized plastic bottle
»Dechlorination agent (do not rinse out
bottle) :
i »Label and lab form (chain of custody
form)

i

Ui M b O e e e e e

2/16/2016

-

Z

THINK STERILE!

Assume your hands are dirty
even after you wash them...

e —

Preparation and Handling |

vt

- Wash Your Hands! ' A

BER

rearation & Hndlin

» Wear clean clothing, wash your hands and try to

E

3 e

» Watch for contamination sources

animals/manure
> Avoid talking and disturbing the air while
collecting (sneezing/coughing)
¥ Smoking during sample collection is not advised.
If it is TC+ it will be you who has to recollect

keep them bacteria free for the collection process §

nearby activities — soil disturbances- sewer lift stations — 1




2. Use Location(s) in Sampling Plan

| " TSampie Tap = D&'s ‘
' » Tap should be clean, in good repair, and free of
attachments,

i

| > Sample cold water only

i = Valves that control hot and cold independently
= Water heaters can be laden with bacteria

; » Use a line directly connected to the main

i > Sample indoors, when possible ,.R@q‘!%p“ v
el

2/16/2016

Question

Where can coliforms be found?

Sampling Tap — Donts

'
H

" » Sample tap should NOT be:
- Qutdoars

- To close to the bottom of the sink J

- Swivel type with a single valve for both hot & cold water

- Leaking or on a leaky pipe

H
:
i
i
- Threaded in the interior f

BEAT




" T

-~ Sampling Tap — Don’ts *

{

> Sample tap should NOT be:
- Upward flowing

- Located in a reom of questionabie sanitary conditions '

- Attached to any house'hold point-of-entry or point-of-use
devices (e.g. aerators) '

'j - Drinking fountains

2/16/2016

= - e

3

| WhattoAvoid

¥ Faucets to avoid:

- Swivel-type faucets that have a single valve for hot and
s cold water

| _ . What to Avi

¥

i

- Qutdoor faucets ;

- Faucets close to or below ground level | g

a ;
1

f

i

!




What to Avoid |

- Faucets that point upward

2/16/2016

: __ Whatt-oid

|

- Faucets in places highly prane to contaminations (e.g.
Jjanitor's closet, public rest rooms)

N i

Sy

3. Remove Aerator, Strainer, or Hose .

4 » Can trap sediment or. particulates

i» Biofilms can form in a hose




2/16/2016

4. Open. Cold Water for 2-3 Minutes

, ¥ Want to get water representative of conditions in
 the water main

' > When temperature stabilizes is a good guide

S _SBEAR

5. Fill out Label, Tag & Lab Form

> In waterproof ink

> Write clearly

- (BEAR

6. Adjust Flow to Width of a Pencil

» Youwant a steady, controlled flow

'
i
i
i
i
¥
i
i

» Don't change the flow once you start sampling '
(could dislodge microbial growth)

|
i
i
i
;
H

Py 2
BEAR




2/16/2016

‘ 7.Remove the Bottle Cap

= pv—— =
¥ Be careful not to touch the inside of the botile or
bottle cap

- # Do not lay the cap down or put it in your pocket

»STERILE, STERILE, STERILE!!

i \BEAR

8. Fill Bottle to the Shoaulder

> Yainch from the top

. » DO NOT rinse the bottle

9. Place Cap on Bottle

i
!

» Screw down tightly (but not too tight)

» Think STERILE

H

i Wi o e kR e

&
5
&
&

\5




10. Turn Tap Off & Replace the Aerator, Strainer, or Hose

if iterns are not reconnected or replaced
; appropriately, it may-lead to future contamination

2 it e i 2 B e b

2/16/2016

A P e A T g U oAb a e & A

11. Check the Information on the Label

- |
¥» Sample ID
¥ Sample Location
» Sample Date .
> Sample time

* of a% "‘
N MBCAR

1 12. Complete Additional Lab Forms

; 3
» Chain of custody i

1 » Make sure to write clearly in waterproof ink ’

) i
: Mﬂ




2/16/2016

.Ch of Custod

[ ——— g eimmn

» Sample Sign in Sheet

\
)
5
.

» Who Transported Sample

> Date and Time of Delivery/drop off

> Number of Samples dropped off !

13. lce & Send to Lab for Processing §

. :
I » WITHIN 30 HOURS!

( » Refrigerafion recommended; Cooler with blue ice

i

1 » The quicker it gets to the lab the better

» Use a certified laboratory for analysis

|
i
i

i BEAR

10
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Helpful Hints

» Sample early in the week or month

> If you feel something went wrong, resample
= Bottles are cheap, but false positive samples are

not

\BEAR

,.4"

11



% Not Flushing the Tap
. »Improper Handling of Bags/Containers

+ »Exceed 30 Hour Holding Time '

3

=
®
&

2/16/2016

Avoid Sampling in the Rain

i Keep your féucets :
. maintained — no spray g

4
S
)

12-



Who's Responsible??

The WATERAMWW SYSTEM

insuring that all water/'ww samples are
collected during the correct -
compliance period

2/16/2016

PERSONNEL are responsible for %

|
BER'

f

_ Failure to Monitor

i
3
i

: > Utility respohsible that the results go to the

] regulatory agency i

>Violation occurs if no sample taken or
reported
= [ncludes Public Notice and other measures

1
1
H
i
3
H
i
]
&
i
K
i
i
i
i
1
1

(B, !
\REAR

_Laboratory Results 3

i »You will be notified by your Lab if you have a
TC+ sample

:
» Collect Repeats and Triggered Source
samples within 24 hours or as scheduled

v
i
i

1 > May require corrective action be taken to ;
resolve contamination }

:
BER)

13



: Colilert® Test ,.

Colleciuproper sample i
Add one sample pack ;
Cap and shake

Incubate at 35°C for 24 hours
Read results

- Negative: Less yellow that comparator

- Positive total coliform: Yellow equal or greater
- Pasitive E. coli: Yellow and fluorescence

i

ok N

)

2/16/2016

| Coliform Sampling Procedures for Wastewater

i 1. Assemble sampling supplies
1 2. Fill out [abel, tag, and lab form in waterproof ink
3. Remove the bottle cap

;4. Fill the bottle to the shoulder or about ¥ inch from
the top

5. Place the cap on the bottle and screw it down
tightly
i 6. Check the information on the label

Coliform Sampling Procedures for Wastewater

7. Complete any additional lab forms that come with
the sample bottle

1
!
i
!

1 8. Refrigerate orice the sam;;[es; sample must reach t
the fab for processing within 6 hours of sample ;
collection . i
|
!

'
!

B,
AR

— : e
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7 Volatile Organic ompounds {VOCs) ‘

. > Can occur in both treated and untreated drinking '
water _

» Generally found at higher concentrations in ground
water than in surface water .

i » Because these organic chemicals are volatile, they

require special sampling procedures

\BEAR:

t A - H
B o - N kd” A

|
i
i
i
i
i
|
3
i
H
i;

2/16/2016

'

VOC. Sampling Supplies .

Before you begin sampling, it is importani to have all f:

1 of your supplies on hand

{ Although different sizes and types
j of sampling containers may be used §
1 for collecting VOC samples, most
laboratories supply 40ml to 120ml
glass vials. The laboratory will
{normally add the proper preservative
4 in advance.

15



VOC Sample Preparation Instructions

1 For chiorinated waters, a powdered dechlorinating !
f agent (ascorbic acid) will be added, and the sampler -
i must subsequently add hydrochloric acid to the filled ¢
i vials. Therefore, a small vial of 1:1 hydrochloric acid, |
i disposable pipets, and small eye-dropper bulbs will
+ be included for chlorinated systems.

]

0 i
For unchlorinated waters, the laboratory will add the
1 acid to the empty vials. !
i .
:
H H

b |
BET

2/16/2016

%To";mplers should obtain specific instructions from the
i laboratory at the time the empty vials are received.

VOC Sampling Preparation Instructions

' Trip Blanks

; |
* »Consist of sample containers filled at the ¢
laboratory that must remain sealed and must |
be shipped back to the lab {

;

> A check to see if sémpies were
contaminated during shipment

16



"~ Trip Blanks ' |

If ihg-iaﬁgfafé?y has not included trip blanks, contact
i them befere takmg any samples

1
§
'
; |
|

2/16/2016

VOC Sampling Preparation Instructions §

| Food, drink and even 2™ hand cigarette smoke*
! should never come into contact with the sample orits
1conta|ners These foreign objects have been k
suspected of causing false results in samples so be
isure to practice good, clean sample collection!
| procedures. !

!
i
1
)

i
!

Important Safety Precaution :

Caution — Hazard

4

:Sample containers may contain liquid preservatives
i that will cause burns. If it comes into contact with the ;
;skm or eyes, flush with liberal amounts of water and :
| seek immediate medical attention. g

BEAR |
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VOC Sampling Procedure

. Use a non-swivel faucet and remove all attachments }
. including any aerators, strainers and hoses.

e

2/16/2016

.

VOC Sampling Procedre J

4 Turn on the water tap and run the water for, 2-3
i minutes then reduce the flow so that the stream s
approximately % inch. in diameter. Do NOT change !
the flow rate until after sampling is completed.

VOC Sampling Procedure

Remove the cap from the vial, keeping the vial upright
to prevent spilling any preservatives. Do NOT put the
cap face down or put it in your pocket. Do NOT allow
the inside of the cap or bottle threads to be touched
by any object. .

18



| VOC Sampling Procedure

}T—Iold the vial at an angle pointing awav?ém your face ;
i and carefully fill it until it is full. Be careful not to rinse
3 out the preservatives.

2/16/2016

VOC Sampling Procedure

1

! For Chlorinated Water:

H
i

if the water has been chlorinated, use the vials with‘!
the 1:1 (one part acid to one part water) hydrochioric
acid (HCL) for each 20ml of sample volume. This
sheuld have been supplied by the lab for you.

1]
i
i
i
i
1
1

i BT

VOC Sampling Procedure

fCarefulIy complete filling the vial by putting wateri{’

! inside the cap and transferring it one drop at a time to
4 the vial.

'
i
i
i
i

19



| VOC Sampling Procedure ‘

iScrew the cap on the vial being sure not to
1 overtighten the cap. '

2/16/2016

VOC Sampling Praocedure

Invert the vial, tap against your other hand, and check
for air bubbles. If any are present, add additional
water (just a drop or two), seal and check again.

Sy

Remember that each "sample” i
consists of 2 to 3 filled vials. Repeat 3
the sampling procedures fo fill
additional vials for each sample.

20



. C Sampling Procedure :

i Complete all necessary supplied by the -
: laboratory with the appropriate information.

2/16/2016

VOC Sampling Procedure i

| Place the samples in the cooler (the trip blanks

i should still be in the cocler). Keep the samples at 2

| degrees to & degrees Celsius (36 degrees to 46

i degrees Fahrenheit) and keep them away from direct
i light or gasoline and solvent vapors.

: Tip: Bag up the samples and the ice separately in the
| cooler to help prevent leakage or possible
| contamination of the sample from the ice.

e MR A s e b i

' VOC Sampling Procedure :

g'Deliver the samples to the laboratory or ship the'g
i samples by an overnight courier to ensure prompt:
{testing for the most accurate results. It s
; recommended that all samples be received by the !

! laboratery within 7 days. ;

i
!
:
|
i
5
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10C-Metals Sample; Preparation Instructions

. For 10C-Metals samplmg, most laboratories supply 8
‘oz plastic sampling containers using an acid added

t+ as a preservative. Caution and safety in use of these
' containers must be taken.

2/16/2016

10C-Metals Sample Procedures

i Hold bottle at an angle and carefully fill it to lts
shoulder. Do NOT touch the interior of the bottle or
- the underside of the cap. Do NOT allow the bottle to
» touch the faucet or allow water to splash up onto the
| faucet.

1
i
'
i

l0C-Cyanide Sample-Preparation Instructions

i For cyanide sampling, a one liter glass or plastic
’container is often used. The lab usually adds sodium !
i hydroxide (NaOH) to the container for preservation of

i the sample.

22



ICC-Cyanide Sample Procedures _

Hold container at an angle pomtmg away from your face and |
carefully fill it to its shoulder. The acid in the container will mix :
trapidly with the water and may splatter a bit. Leave enough
troom in the bottle so the sample can be shaken to mix the
i preservative. Put the cap on the container, tighten #, and !
, shake the bottle vigorously for one minute. i

p.

2/16/2016

I Nitrate-Nitrite Sample Preparation Instructions

i For Nitrate-Nitrite sampling, laboratories may supply
F 200mt or one liter plastic or glass sample containers'
I'with concentrated Sulfuric Acid as a preservative.

)
':

I inr mmehe o

Nitrate-Nitrite Sample Procedures

i Hold bottle at an angle and carefully fill it to |ts;
{ shoulder. Do NOT touch the interior of the bottle or|
the underside of the cap. Do NCT allow the bottle to,
i touch the faucet or allow water to splash up onto theI

faucet

23



' Many environmental laboratories have Sample
! Collection lists available on their websites that entail
.sample type, container typefsize, preservation
_method and holding time. '

-["It is to your benefit to print this information off and
. utilize it as a reference.

il
1
1

I e SBGAR,

For Your Information _

2/16/2016 |

2

l\..a\merican Water Warks Assedation

DAOCAK 10 I VYT Akoat erceriect S spwacs
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Post — Test

Required by all USEPA Training
Events

ey =

ke
=
)

. WRGAR

Bural EdmRianity Agiitance Partiecsship
www.rcap.org

+ Kentucky Office: 101 Burch Court, Frankfort, KY 40601
502.875.5863

. Chris Wells, Technical Assistance Provider i
) . Swells@capky.orq
: BEAR
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Sample Type

Container Preservation Holding Time
Acidity P/ Liter Cool to 4°C. 14 Days
ADMI Color P/ Liter Cool to 4°C 48 Hours
Alkalinity P / Liter Cool to 4°C 14 Days
Ammonia, Nitrogen P/8 oz Cool to 4°C, Sodium thiosulfate, pH <2 with Sulfuric acid |28 Days
BOD P/ Liter Cool to 4°C 48 Hours
Chloride P/ Liter Cool to 4°C 28 Days
Chlorine P/ Liter Analyze immediately
Chromium, Hexavalent P/ Liter Cool to 4°C 24 Hours
cOD P/ Liter Cool to 4°C, Sulfuric acid 28 Days
Coliform, Fecal G or P sterile / 100 mL Cool to 4°C, Sodium thiosulfate 6 Hours
Coliform, Total G or P sterile / 100 mL Cool to 4°C, Sodium thiosulfate 30 Hours
Color G / Liter Cool to 4°C 48 Hours
Cyanide, Total and Amenable P/ Liter Cool to 4°C, pH > 12 with NaOH, 0.6 g Ascorbic acid 14 Days
Fluoride P /60 mL None required 28 Days
HAAs 3 - 60mL amber vials Cool to 4°C, Ammonium chloride 14 Days
Hardness P/8 oz Cool to 4°C, pH <2 with Nitric acid ) 6 Months
Hydrocarbons, Purgeable Aromatic |2G / 40mL vials Cool to 4°C, Sodium thiosulfate 14 Days
Hydrocarbons, Petroleum Total 2G/40mL vials. P/ Liter |Cool to 4°C 7 Days
Mercury P/8 oz Cool to 4°C, pH <2 with Nitric acid 28 Days
Metals, Dissolved P /8 oz. or 50ml vial Filtered then, Cool to 4°C, pH <2 with Nitric acid 6 Months
Metals, Total P/ 8 oz or 50 ml vial Cool to 4°C, pH <2 with Nitric acid 6 Months
MTBE 3G /40mL vials Cool to 4°C, Hydrochloric acid 14 Days
Nitrate P/ Liter Coal to 4°C 48 Hours
Nitrate-Nitrite P /Liter Cool to 4°C, Sulfuric acid 28 Days
Nitrite P/ Liter Cool to 4°C 48 Hours
Nitrogen, Organic P/8 oz Cool to 4°C, Sodium thiosulfate, pH <2 with Sulfuric acid [28 Days
Odor P/ Liter Cool to 4°C 24 Hours
Oil and Grease G / Liter Cool to 4°C, Sulfuric acid 28 Days
Orthophosphate P / Liter Cool to 4°C 48 Hours
PCBs 2A, G/ Liter Cool to 4°C 7 Days
pH P/G minimum 25 mL Analyze immediately
Phenolics G / Liter Cool to 4°C, Sulfuric acid 28 Days
Phosphorous/Phosphate P/ Liter Cool to 4°C, Sulfuric acid 28 Days
Specific Conductance P /Liter Cool to 4°C 28 Days
Solids, Dissolved P / Liter Cool to 4°C 7 Days
Solids, Settleable P /Liter Cool to 4°C 48 Hours




Sample Type ~Container Preservation Holding Time
Solids, Suspended P/ Liter Cool to 4°C 7 Days
Solids, Total P/ Liter Cool to 4°C 7 Days
Solids, Volatile P/ Liter Cool to 4°C 7 Days
Sulfate P/ Liter Cool to 4°C 28 Days
Sulfide P/ Liter Cool to 4°C, Zinc acetate, pH >9 NaOH 7 Days
Sulfite P/ Liter Analyze immediately
Surfactants (MBAS) G / Liter Cool to 4°C 48 Hours
Temperature P/ Liter Analyze immediately
THMs 3 - 40mL clear vials Cool to 4°C, Ascorbic acid, Hydrochloric acid 14 Days
TKN P/8 oz Cool to 4°C, Sodium thiosulfate, pH <2 with Sulfuric acid [28 Days
TOC 2 - 40mL amber vials Cool to 4°C, pH <2 with Sulfirric acid 28 Days
Total Organic Halogens (TOX) A, G/ Liter Cool to 4°C, pH <2 with Sulfuric acid 7 Days
Turbidity P/ Liter Cool t0 4°C 24 Hours
UVA-254 G / Liter or 40 mL vial Cool to 4°C 24 Hours
VOCs 3 - A0mL clear vials Cool to 4°C, Ascorbic acid, Hydrochloric acid 14 Days
P = Plastic G = Glass A = Amber

Please note these holaing times for analysis completion. Deliver all samples to laboratory as soon as possible after collection to insure sample integrity.

Please call the lab for sampling instructions for parameters not listed above.



SAMPLING ACTIVITY

Your instructor will tell you to collect a drinking water sample- for
eithértotal coliform or volatile organic compounds.

Once that has been determined, you will select the proper sampling
_container from those provided to you.

You will then determine which sampling site to use to collect your
sample (water fountain, bathroom sink, kitchen sink, outdoor spigot,
etc.).

7

Once the appropriate site has been selected, you will collect the
sample by utilizing the best management practices per each
approved sampling method from the training.



