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Particulate Matter
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Overview of Survey Results

= 100% reported finding particulate matter in their
system

= 75% of particulate matter was found by customers

Kennedy/Jenks Consultants

Engineors & Sclentists





WATﬁﬁ A

Survey: Particle Types Reported
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Survey: Methods to ldentify Rust

Percent of Utilities
N W A
o o

-
=

Visual Microscope Colorimetric AA/ICP SEM

Kennedy/Jenks Consultants

Engineors & Sclentists





WATﬁﬁ A

Survey: Methods to ldentify Scale
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“You can see a lot by looking’

- Yogi Berra, 1964
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Method Decision Tree: i
Initial ldentification

View Sample with Unaided Eye

i ' - * View with
Will Particles _¢_NO_ Particles Large Enough _"®S,

Stereo-
2 i 2 :
Settle” N to Manipulate” microscope
Yes \
Numerous Particles? 1

Allow Settling, No Yes Proceed Based on

View with Color and Texture

Microscope

Use Concentration

Attempt Microscope
Procedure P ¥

Viewing
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Low Magnification Microscope

Particulate Matter. Type Observations

Zeolite (ion exchange) Spherical shape, amber color
resin

Glass chips Sharp edges, transparent
appearance
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Microscopy Types

Compound microscopy, bright-field, 300X

(a) Bright-field illumination

(b) Phase contrast illumination

Compound microscopy, DIC, 300X

(¢) DIC illumination
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Example Micrographs

Compound microscopy, epifluorescent light, 900X

(g) Micrograph of an oil droplet

Compound microscopy, epifluorescent light, 900X

(i) Micrograph of microfloc with particle-
associated bacteria and powdered activated
carbon fines

Compound microscopy, epifluorescent light, 900X

(h) Micrograph of microfloc collected from
a drinking water treatment plant effluent

Compound microscopy, epifluorescent light, 500X

(j) Micrograph of a mineral
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Copepod

Phylum: Arthropoda
Subphylum: Crustacea
Class: Copepoda

Active larva of an immature codepod. First stage nauplius
of six naupliar stages. Typical life cycle consists of the
egg, six nauplius stages, five to seven copepodid stages,
and the adult.

1. Three pairs of abbreviated appendages
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Nematode

Phylum: Nematoda

Unsegmented worms with body cavity and complete
alimentary tract. Generally less than 1 cm in length.
Whip-like movements that form c- and s-shaped movements.

v

Compound microscopy, bright-field, 170X

1. Esophagus
2. Tapered tail
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Hach Iron Test (Ferrover Reagent) |
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Manganese Test (Chromazurol S)

UnicCell UniCell*
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Hach Manganese Test Wit
(Periodate Oxidation)
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ldentification of Copper Patina

+ Potassium Ferrocyanide
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Hach Copper Test (CuVer 1 e
Reagent)
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Calcium Carbonate ldentification

A
5 -

+ Hydrochloric Acid
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|dentification of Lead

Lead Carbonate

+ Rhodizonic Acid

and Tartaric Acid
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Decision Tree: Brown Particles

_ Yes Yes Colorimetric
Large Particles? == Respond to Magnet ? === Method for Iron

|- E

F”(t(;e.;r? ir:]ns)le Zeolite Resin <= Spherical?
l l No
Silica Sand == \/itreous?
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Method for Iron

Garnet Media?
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Pipe Tubercle
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Area #1: Calcium Carbonate and W“Vw
lron Oxide
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Area #2: Calcium Carbonate Rods
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Fourier Transform Infrared WRRKN
Spectroscopy
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ldentification of Dip Tube Plastic

% Transmittance

—dip tube

— heavy duty poly propylene rope \
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Elements Identified by ICP wiilice

= Aluminum = [ron

= Boron = Potassium
= Barium = Magnesium
= Beryllium = Manganese
= Calcium = |_ead

= Cadmium = Strontium

= Chromium = Zinc

= Copper
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Powdery, Particulate Matter
Samples

Tank Wash
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Comparison of ICP Results for Two ‘A'w
Samples of Similar Appearance
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Summary

= Final report is a manual of methods
= Decision tree framework to guide method selection
®= Techniques illustrated with photos
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Water Quality

Common Complaint

Bad Taste
Bad Odor
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Water Quality

Common Complaint

Colored Water
Particulate in Water
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Taste and Odor in Drinking Water

 How Taste and Odor problems are
produced

e How Taste and Odor are evaluated

« How Chemicals associated with Taste
and Odor are analyzed in the lab
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Color & Particulate in Drinking Water

e Typica
e Typica

source of water color
particles and their sources

 Laboratory approach to identification
of color and particulates
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Water Quality

Sewage Intrusion
Reservoir Water
Aquifer Intrusion
Well Contamination
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Taste and Odor in Drinking Water

e Chlorinous

e Sulfurous

e Solvent, Petroleum

e Salty

e Metallic

e Earthy, Musty, Fishy
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e

Shallow reservoirs

released as the bacteria die
e Have a earthy moldy smell OH

Methyl-isoborneol (MIB) and Geosmin are

VA

Columbia
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e

How Taste and Odor are Produced

e Actinomycetes
Closely related to Cyanobacteria
Spore-forming Bacteria
Can live in water or soll

Aquatic varieties have been found in mud,
decaying vegetation and zebra muscle
excrement

Degrades cellulose
Also creates MIB, Geosmin
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How Taste and Odor are Produced

e Other Algal and Natural Sources

Green Algae can produce grassy/fishy odors

Golden brown Algae can produce
cucumber, melon or fishy odors

Biological and chemical activity can produce
many other compounds with fishy, musty or
rancid odors
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Taste — Measurement and Regulation

e Can be a useful indicator of water
guality
* Finished Waters only

Multiple methods available for Taste
measurement including Standard Methods
and ASTM techniques

* Not regulated by USEPA for drinking
water

e Odor Is the reqgulated alternative

£S Columbia
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Odor - Measurement and Regulation

 Odor falls under EPA’s secondary standard
regulations

« USEPA DW Ilimitis 3 TON (at 60 deg C)
o Standard Methods 2150B - Human nose is
the detector
Single individual or panel If reading Is In
guestion
« SM 2170 (Flavor Profile Analysis)
Provides 23 odor reference standards
Requires a trained panel

Differentiates both the type and intensity of
odors

TON = threshold odor number L T s ervices-





Chemical Analyses

» Organic Compounds Causing Odor &
Taste Problems
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Chemical Analyses

e Determination of MIB and Geosmin
SM 6040D - Solid Phase Microextraction (SPME)
Detection limits around 1-5 ng/L
Fiber placed in the heated sample headspace

Allowed to equilibrate and inserted directly into
GC/MS

Selective lon Monitoring for Quantitation
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Chemical Analyses
SPME fiber is at the end of the needle shown
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Chemical Analyses

SPME fiber
assembly

Sample
Hot plate
stirrer
@ Pierce @ Expose @ Retract
sample fibers fiber/
septum extract remove
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Chemical Analyses

SPME _ |
holder ¥ |’tIj

—> 7| >
SPME fiber
assembly
sample
Hot plate
stirrer
@ Pierce @ Expose @ Retract
sample fiber! fiber/
septum extract remaove
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Chemical Analyses

sample A

\ 7 RECORDER/
DATA SYSTEM

injector






Chemical Analyses

1. 2-lsopropyl-3-methoxypyrazine, 2 ppt
2. 2-Isobutyl-3-methoxypyrazine, 2 ppt
3. 2- Methylisoborneol, 2 ppt
4. 2,4,6 - Trichloroanisole

(Internal Standard), 8 ppt
5. (x)Geosmin, 2 ppt
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Chemical Analysis

e Other Taste and Odor Compounds
Trichloroanisole earthy, moldy
Tribromoanisole earthy, moldy
Cis- or Trans-2,6-Nonadienal cucumber
1-Penten-3-one fishy
2,4-heptadienal cod liver oil like odor
Cis-3-hexen-1-ol grass like

£S Columbia
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Chemical Analyses

GC/MS with Olfactory Port
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Chemical Analyses

GC/MS with Olfactory Port
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Chemical Analyses
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Relative [ntenzity

Chemical Analysis
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Grassy
Grassy

HerbHceous

Herbaceous

Buttgn

Sweet

Keirassy
Foul

Herbace: acels

husty

sty

Floral
Herbaceoy

2
0.00

Bumit

Foul

Edfthy

‘egeElih

1
15.50

Mty

Bumit

L

Time [minutes)

Mty

“wiagetable

Cereal

hedicinal

husty sty

1
18.60

Spicy

Herbaceous

Burmit

Flaral

Moldy

1
21.70

1
24.80

1
27.90

Ajisuaiu| welfewory

1
31.00

VAN

Columbia
Analytical Services~






Cause of Colored Water

 Brownish, Red or Yellowish
lron rust
Sometimes manganese
Colloidal silt
Dissolved organic mater

e Greenish colored water
Copper corrosion

* White cloudy water
AlIr in the water
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Chemical Analyses

* Metals analysis by ICP-OES

 Dissolved organic matter
NOM

Humic or Fulvic acid
Analysis by TOC or DOC
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Particulate

e Rust

e Iron loving bacteria
e Diatoms

e Algae

e FIIMS (viological and clay)

e Pink stain (bacterium Serratia marcesens)
* Degraded washer, gasket, dip tubes
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Particulates
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Particulate

Iron Bacteria
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Particulate

Gallionella LS o s ervices-






Particulate

20 micron
Leptothrix [ Golumbia

Analytical Services~






Particulates

L |
.

sDiatom ——— 40 micron






Particulates
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Particulates
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Particulates

B1 O.fl.lm .......................... ......................................................
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Particulates

Biofilm
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Particulates

20 micron

CAS ﬁfﬂ'ﬂ-’ﬂ Services~






Particulates

Humus £S E(r?nll;:’l;"hl:?l Services-





Particulates
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Particulates

Chrysotile, Perp, 1.550 ———— 200 micron
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Sewage Contamination

 Pharmaceuticals and Personal
Care Products (PPCPs)

Chemical markers and tracers
Detect sewage intrusion
Assist In ID of source
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PPCPs What Are They?

Prescription medications

Over The Counter medication
Steroidal hormones

lllicit drugs

Nutraceutical food supplements

Detergents, shampoo, perfume, insect
repellent, sunscreen

Veterinary pharmaceuticals
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Typical Samples

Surface water

Aquifer recharge water
River water
Groundwater

Finished drinking water
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CAS Analyte List

35 PPCP/EDC analytes

Diverse group of PPCPs including
steroids and pesticides

Many are the most commonly found and
used

EPA Method 1694
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PPCPs

Analyte Application MRL (ng/L)

17a-estradiol Estrogen 1.0
17a- Ovulation Inhibitor 2.0

ethynylestradiol
17B-estradiol Estrogen 2.0
Androstenedione Androgen 10
Estrone Estrogen 1.0
Estriol Estrogen 1.0
Testosterone Androgen 10
Progesterone Ovulation Inhibitor 10

L8 Ralyicaiservices:





PPCPs

Analyte Application MRL (ng/L)
Diazepam Psychiatric drug 1
(Valium)
Fluoxetine Antidepressant 1.0
(Prozac)
Methadone Opiate 5.0
Meprobamate Anti-anxiety drug 5.0
Carbamazepine Anti-seizure drug 1
Dilantin Antiepileptic drug 1.0
Trimethoprim Antibiotic 1.0
Sulfamethoxazole Antibiotic 1
L8 SO e





PPCPs

Analyte Application MRL (ng/L)
Diethylstilbestrol Syn-estrogen 1
(treat prostate cancer)
Gemfibrozil Lipid regulator 1
Acetominophen Analgesic 10
Hydrocodone Cough suppression 1.0
Pentoxifylline Improve blood flow 1.0
Triclosan Antimicrobial 10
Naproxen Anti-inflammatory 1
Diclofenac Anti-inflammatory 20
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PPCPs

Analyte Application MRL (ng/L)

Oxybenzone Sun Screen 2.0

DEET Insect repellent 5.0
(N,N-diethyl-meta-
toluamide)

Salicylic Acid Skin care 10
Caffeine Stimulant 5.0
Atrazine Herbicide 1.0

lopromide Contrast enhancer 1.0
(Angiography)
Bisphenol A Industrial Chemical 10
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Procedure

« Sample Collection
1000mL amber bottle
Acidified to pH 2 with H,SO,

« Solid Phase Extraction (SPE)

Within 7 days of collection
Waters HLB cartridge)

e HPLC/MS/MS

Thermo Finnigan TSQ Quantum System
API 5000
EPA Method 1694 using isotope dilution
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Water Solvent Extraction &

Concentration
SoIPhase Extraction






Water Solvent Extraction &
Concentration

e Solid Phase Extraction






e

Solid Phase Extraction

e Condition column
e Extract sample
e Wash column

e Elute analytes of
Interest

e Concentrate extract

RxC 4@
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Instrumentation
API 5000

Triple Quadrupole LC/MS/MS
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Groundwater Intrusion Study

Analyte Application MRL (ng/L)

lopromide Contrast enhancer 30
(Angiography)
Dilantin Antiepileptic drug 80
Gemfibrozil Lipid regulator 40
Triclosan Antimicrobial 10
Sulfamethoxazole Antibiotic 15
Trimethoprim Antibiotic 30
Oxybenzone Sun Screen 87
DEET Insect repellent 20
Caffeine Stimulant 45
Carbamazepine Anti-seizure drug 40
L8 Ralyicaiservices:





Any Questions?

MWH Laboratories

 Ed Wilson
ed.wilson@mwhglobal.com

Microlabs Northwest

e Russ Crutcher
e russ.c@microlabnw.com
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Any
Questions?

Howard Boorse
(360) 430-7733

hboorse@caslab.com
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Assessment of Taste and Odor
Contributors from NSF Compliant
Materials During Routine Main
Replacement

Jason Pulley
City of Salem Public Works






Background

Routine water line replacement in Salem
Replacing steel main with new 4”, 6”, and 8” DIP

Steel line abandoned in place; new service lines to
homes

Residential area; no business or commercial
activity. 37 homes affected by the new service

Installation of the main lines were completed and
disinfection and testing had occurred. No
problems found





Background

A few residents called complaining about a “petroleum”
odor coming from their water

Turpentine
WD-40
Paint thinner
Gasoline

Initial field investigation confirmed the odor; WQ
parameters were normal

Flushed from two locations
Collected sample from two homes for further analysis

24 of the 37 homes had been switched over; door hangers
were left advising residents to flush their lines





Background

Samples were sent to Neilsen Analytical
VOCs by EPA 8260

One sample collected from an outside spigot

One sample from water collected the previous evening
from a customer’s kitchen sink

Bottled water provided to affected residents as a
precaution





Initial Results

Chemical Name

Detected level (ug/L)

Chloroform
Bromodichloromethane
Methyl Ethyl Ketone
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
4-1sopropyltolune
Napthalene

Toluene
Sec-Butylbenzene
n-Butylbenzene
n-Propylbenzene

48
1.9
66
6.9
2.5
0.88
0.4
0.3
1.9
0.3
0.2






Chemical Name

Description

Detected
Level (parts
per billion)

Risk-Based
Limit (parts per
billion)

Chloroform

A disinfection by-product, produced by the
reaction of sodium hypochlorite (bleach) and
naturally occurring organic matter in water.
It is regulated under the Safe Drinking Water
Act. Chloroform is found throughout the
City’s water distribution at levels ranging
from 25 -50 ppm

48

80

Bromodichloromethane

A disinfection by-product, produced by the
reaction of sodium hypochlorite (bleach) and
naturally occurring organic matter in water.
It is regulated under the Safe Drinking Water
Act. Chloroform is found throughout the
City’s water distribution at levels ranging
from 0 -5 ppm

1.9

80

Methyl Ethyl Ketone

Produced in large quantities and is used
primarily in paints, solvents, and thinners.
MEK is also used in plumbing installations to
join plastic pipes. It is not considered a health
threat at the concentrations detected.

66

7,100

1,2,4-Trimethylbenzene

A naturally occurring hydrocarbon found in
coal tar and petroleum and is also produced
industrially for use in solvents, thinners, and
fuel additives.

6.9

15

1,3,5-Trimethylbenzene

Commonly used as a solvent in research and
industry and as a component of building
materials, furnishings, and chemical
manufacturing.

2.5

12






Chemical Name

Description

Detected
Level
(parts per
billion)

Risk-Based
Limit (parts
per billion)

4-1sopropyltoluene

A naturally occurring organic compound
and is a constituent in the oils of cumin
and thyme. It is often found in
components of industrial solvents.

0.88

No Applicable
Standard

Napthalene

Best known as the traditional, primary
ingredient of mothballs. It is the single
most abundant component of coal tar
and is often found in petroleum based
products.

0.4

6.2

Toluene

A common solvent, able to dissolve
paints, paint thinners, lacquers, and
rubber. It is used in many industrial and
consumer products.

0.3

2,300

Sec-Butylbenzene

Slightly water soluble, a colorless liquid
used as a solvent for coating
compositions, organic synthesis,
plasticizer, and surface active agents.

1.9

61

n-Butylbenzene

An intermediate for chemical
manufacturing and a raw material for
liquid crystals.

0.3

61

n-Propylbenzene

A solvent, used in textile dyeing and
printing; a pollutant from asphalt and
landfill leachate; and a constituent of
petroleum and coal.

0.2

61






Follow-up

Based on the results, all 24 homes previously connected to
the new line were disconnected and placed back on the old
steel main

The new main was cut-away from the City’s water system
and turned over to the contractor

The same chemicals were detected at another of the
contractor’s sites — no homes had been connected

Samples were collected from all 24 homes for VOC
analysis

The contractor conducted testing on material used at the
job site including cut-away pieces of pipe, new pipe,
appurtenances, soil from the site, and pipe lube used in the
Installation





Contractor Investigation

VOC testing by the contractor detected the same
chemical signature on a piece of unused pipe and a
sample of the pipe lube dissolved In water.

Both products were NSF certified; based on
concentrations detected, it seemed more likely that
the source was the pipe lube

Inquiries with the pipe lube manufacturer
produced certified NSF compliance
reports...nhowever, it is all in the way you test it!





Further Testing

Pipe Lube A vs Pipe Lube B
Solids extraction (or what is really in this stuff)

Chemical Pipe Lube A (mg/kg) Pipe Lube B (mg/kg)
. Acetone 5 22
- Toluene 4.2 ND
1,2,4-Trimethylbenzene 4.1 \ID,
1,3,5-Trimethylbenzene 1.4 \ID,
n-Propylbenzene 0.6 0.1

4-1sopropyltoluene 0.6 0.4






Further Testing

Pipe Lube A vs Pipe Lube B
3-day exposure testing (1g/1L DI)

Chemical Pipe Lube A (ug/L)  Pipe Lube B (ug/L)
Acetone 8 42
Toluene 1.1 ND
1,2,4-Trimethylbenzene 11 ND
1,3,5-Trimethylbenzene 4.0 ND
n-Propylbenzene 1.3 0.3
4-1sopropyltoluene 1.1 0.5

Also detected: sec-butylbenzene, n-butylbenzene, 2-Chlorotoluene, ethylbenzene





NSF International

NSF International is an independent, not-

for-profit, non-governmental organization

dedicated to public health and safety-based
risk management solutions.

Live safer.”





Standard 61: Drinking Water System
Components — Heath Effects

Establishes minimum health effects for chemical
contaminants and impurities

Indirectly imparted from products, components, and
materials used in drinking water systems

It DOES NOT establish performance, taste and odor, or
microbial growth support requirements.
Covers specific materials or products that come
Into contact with drinking water, drinking water
chemicals, or both






Standard 61

Materials covered:

Process media, protective materials, joining and sealing
materials, pipes and related products, mechanical
yaw devices for treatment/transmission, and mechanical
e plumbing devices
... = Not covered:
i Point-of-use drinking water treatment devices

Fire hydrants






Key Terms In Std. 61

Single product allowable concentration (SPAC)

The max concentration of a contaminant in drinking
water that a single product is allowed to contribute

Total allowable concentration (TAC)

s The max concentration of a non-regulated contaminant
allowed in a public drinking water supply

Diluted surface area (DSA)

The surface area/volume ratio of a product calculated
using its actual wetted surface area for the end use for
which it Is being evaluated






NSF Certification?

Results provided to NSF were not “inconsistent”
with results obtained by NSF for Std. 61 cert.

Testing protocols were quite different, 1.e. “apples
to oranges™

Some chemicals are grouped together in classes
and not evaluated on an individual basis

1,2,4- and 1,3,5-trimethylbenzene are in Naptha class
and have a combined TAC/SPAC of 50 ppb

SPAC are much higher than detected
Acetone — SPAC 600 ppb
Toluene — SPAC 1000 ppb






NSF Certification

Generally, SPACs and TACs are more stringent
than EPA MCLs

NSF covers far more chemicals than SDWA
regulations
Of all chemicals detected, only toluene is regulated
under SDWA
NSF uses risk based concentrations to set
standards

City used EPA Region 6 RCRA screening levels
for human health effects levels





NSF Testing Procedures

Substance Is “exposed” to water — determining
what chemicals will partition to the water

Minimum surface-area-to-volume ratio of
15cm?4/L

Substance is applied to glass panel according to
manufacturer’s instructions and completely exposed to
extraction water
Depending on application, could require cold or
hot exposure or both

Conditioned to simulate pre-use flushing and
disinfection procedures





Exposure Sequence for Cold
Applications

Exposure Exposure Elapsed time Comment
temp time

23 +/- 1 °C 24 +/- 1 h 1d Extraction water
decanted and re-
filled

23 +/- 1 °C 24 +/- 1 h 2d Extraction water
decanted and re-
filled

23 +/- 1 °C 24 +/- 1 h 3d Extraction water

collected for analysis






Key Points from NSF Certification

The standard 1s not concerned with acute
contamination from materials

The purpose Is to protect health from exposure
over the course of normal use

If proper procedures are followed during
construction/installation, NSF certification will
protect public health

NSF does not make any secret that they are not
concerned with taste and odor issues






Future Work

Conduct more extensive testing that more closely
follows NSF procedures

Expand the number/brands of lubricants

Based on results, try to work some screening
criteria into specs for new construction

Standardize products used be City forces
Pipe lube “A” has been turned over to wastewater
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Gaining Public Acceptance for a New
20 mgd Aquifer Source of Supply

Laura Kennedy — Kennedy/Jenks Consultants
Amy Blain, P.E. — City of Longview
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Presentation Overview —

= Project overview

= Strategy to gain public acceptance
= Hydrogeologic characterization

= Water quality analysis

= Public outreach

= Conclusions

Kennedy/Jenlcs Consultants

Engineers & Scientists





WATER &
Overview of Project Need ==

= Existing RWTP has exceeded
its useful life

= Unable to meet current and
future demands

= Turbid source with increasingly
stringent surface water
regulations

= Groundwater source more -
reliable and higher quality

= Higher cost to rebuild existing “‘ff 2
. oA 1 JE
RWTP versus construct new i .ﬂh‘ "A98
ofQnc = & |
groundwater facilities '
Kennedy/Jenlcss Consultants

Engineers & Scientists





Potential contamination of
groundwater

* Long-standing industrial
activities and historical
agricultural uses

* Unregulated and emerging
contaminants

Groundwater quality concerns
* Taste, Odor, Iron/ Mn / As
Sustainability of aquifer source

Effect on existing low-yield
private wells

Kennedy/Jenlcs Consultants

Engineers & Scientists





Public Acceptance Strategy B

WATER &
Wi

Present approach to public
Characterize hydrogeology
Analyze water quality

= Evaluate risk to human health

= Communicate findings to the
public

= Qverriding aspects
* Transparent

* Thorough

e Technically sound

* Responsive to public
concerns

City of Longview, Cowlitz PUD/Beacon Hill Sewer District present

Mint Farm Groundwater Supply

Open House

Thursday, April 16
Cowlitz County Expo Center
1900 7th Ave. in Longview

Informational, hands-on stations about raw water sources,
locations of wells, the geology of “aquifers,”
and water quality testing.
Visitors are encouraged to ask questions
and voice their concerns.
During the open house, presenters will be gathering
historical information regarding any known
activities and contaminant spills at or near the well sites.

Kennedy/Jenlcs Consultants

Engineers & Scientists
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Hydrogeology Characterization L

= Main Goal — Confirm the aquifer source can sustain a safe and
reliable long-term groundwater supply:

* Characterize the Mint Farm Aquifer System by installing and
sampling 17 monitoring (sentinel) wells, observe water
levels, analyze water quality, and confirm aquifer materials

* Install and test a production well over extended period to
determine aquifer properties and behavior

* Develop a groundwater model to predict future conditions

Kennedy/Jenlcs Consultants

Engineers & Scientists





Drilling Approach for
Characterization

o m

VATER )
W-.

= Sonic drilling technology chosen
to provide continuous coring and
accurately measure:

Thickness of silt/clay unit

Hydraulic conductivity values
with collection of depth
discrete samples

Grain size
Thickness of target aquifer

Depth of bedrock
(262-feet to 449-feet)

Kennedy/Jenlcs Consultants

Engineers & Scientists
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Characterization Findings

Deep Shallow
Sentinel Sentinel
Well 9 Wwell 9 Depth in
) ] Feet
- 1__'.1 P

Clay/Silt Unit

L
@
=
m
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an
=
=
5
(]

Sand U

Continuous soil cores revealed a
protective confining layer overlying a
thick gravel unit (“Target Aquifer”)
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Engineers & Scientists
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roundwater Flow Paths

. Gravel -
Aquifer

| Proposed B
4 Mint Farrn: S
Wellfield £
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= Groundwater Flow Direction

Kennedy/Jenlcs Consultants
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Production Well Installation and Wi
Testing

= Proposed wellfield site was relocated based on target aquifer
thickness encountered during sonic drilling of monitoring wells

= 24" production test well was installed and pumped continuously
at 3,900 gpm for 36 days (transmissivity >1M gpd/ft)

Kennedy/Jenlcs Consultants

Engineers & Scientists





verview of the Mint F
ource Area
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Mint Farm |
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VATER
Summary of Hydrogeology WQRIN
Characterization

= The Mint Farm deep aquifer is capable of sustaining a safe and
reliable long-term groundwater supply

= The Mint Farm deep aquifer is recharged by the Columbia River
and yields large quantities of water

" Production wells will produce 4,000 gallons per minute

= The gravel aquifer beneath the proposed wellfield is protected
from contamination at the surface by a thick confining layer of
low permeability silts and clays

Kennedy/Jenlcs Consultants

Engineers & Scientists
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Water Quality Analysis Goals

= Evaluate soil and groundwater impacts
within the Mint Farm property

* Phase | / Phase Il Environmental
Site Assessment

= Analyze water quality in deep aquifer

* Regulated and non-regulated
constituents

* QOver 300 analytes, including
contaminants of emerging concern

= Evaluate potential risks to human health

Kennedy/Jenlcs Consultants

Engineers & Scientists
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Categories of Analytes for Sampling weks
and Analysis

Total Analytical Tests _
Industrial Chemicals >16,300 Pharrg;cs%untglzaclzzrc?é
>250 chemicals Brodiicts
>20 chemicals

*Pain relievers

*Petroleum eHormones
*Solvents eAntibiotics
*Qils

*Paints/Coatings

Metals *Organochlorines

*Organophosphates

eCarbamates
. Pesticides and herbicides
Naturally occurring

chemicals >90 chemicals
>30 chemicals

Kennedy/Jenlcs Consultants

Engineers & Scientists





Water Quality Sampling L

Kennedy/Jenlcs Consultants
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Water Quality Analysis Results R

= No contamination was found in the
deep aquifer

= Naturally occurring iron, manganese
and arsenic will require treatment

= With treatment, the deep aquifer water
will meet all regulatory water quality
requirements

ﬂll*ﬂ;_—.._—-

= Over 16,300 analytical tests performed ‘ ! '-'f ﬂ

Kennedy/Jenlcs Consultants

Engineers & Scientists
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Outreach Program to Customers = ==

= Qutreach to 47,500 customers
* 8-page insert in local newspaper
* Regular newsletters in monthly water bills
* Backpack campaign
* Presentations to local service groups
* Live TV and radio interviews
* Dedicated project website:
* Two Open House events
* Public workshop
* Public taste test
* Pilot treatment studies

Kennedy/Jenlcs Consultants

Engineers & Scientists



http://www.mylongview.com/
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Key Message

= The City is confident there is an abundant supply of high-quality
groundwater at the Mint Farm Industrial Park that will ensure a
safe and sustainable water supply for our community for years
to come.

Kennedy/Jenlcs Consultants

Engineers & Scientists





WATER &
WEHRKS
Success of Outreach Program —

= QOpen house and workshop events were held to present very
technical information to a non-technical audience

= [Initial negative public perception shifted toward one of
acceptance and support

= City Council formally approved the project on January 28, 2010

Kennedy/Jenlcs Consultants

Engineers & Scientists





WATER
Conclusions —

Longview approves Mint Farm water plant

By Amy M.E. Fischer / The Daily News | Posted: Thursday. January 28, 2010 9:20 pm

= Public acceptance gained by:
* Acknowledgment of public concerns at beginning of project
* Comprehensive strategy
* Technically robust approach
* Extensive public outreach

Kennedy/Jenlcs Consultants

Engineers & Scientists
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Moving Public Notification from Current Practice
to "Best" Practice

Drinking Water Advisory Project

Lisa Ragain
Agua Vitae
PNWS AWWA Annual Conference

May 14, 2010 Tacoma WA





Drinking Water Advisory &
Project

. Collaboration with CDC, AWWA and EPA
- “How to Build a Better Boil Water Advisory”

- Protocol and Tools
- Began December 2008 - Close August 2009

May 14, 2010 Tacoma WA





Drinking Water Advisory &
Project

Goal

To provide a protocol and practical toolkit based
upon identified key practices. The project will
focus on community water systems and will
address the spectrum of situations that
generate drinking water advisories.

May 14, 2010 Tacoma WA





Project Participation

State resources

==
C——1  Utility interview only

E—3 State resources + agency interview
E===  gState resources + utility interview
——

State resources + agency and utility
interview

May 14, 2010 Tacoma WA





The DWA will assist Utilities in &
Deciding

nat do you do?
no do you call?
nat do you bring to the table?

= ==

For a range of drinking water advisories

May 14, 2010 Tacoma WA





Project Components &

- Research
— Interviews with utilities, local public health and
primacy agencies
— Review of primacy agency, public health and utility
materials and protocols
- Development
— ldentify “best” materials
— Revise, combine and supplement

- Review
— Project Review Committee
— Technical Expert Work Group

May 14, 2010 Tacoma WA





Project Components

. Evaluation

In-depth reviews

Tabletop exercises

Application of protocols and tools
Interviews

Small systems and large
Completed June 2010

May 14, 2010 Tacoma WA





May 14, 201

Table 1. Primacy Agency Inferviews

State Agency Interview Profile

eyl
Begen Responses | State Interviewed Materials Primacy Agency
per Region Submitted
ME Fi Connechbcut Massachusstts CTDOH NJDECQ
Plaina Mew Jarsey M& DEQ MNY DOH
e ark ME DOH VT DED
Fhode Island
Varmont
S5E g9 Arkansas Alabama AR D‘Eﬂ LA.
Fofida . DHHOPH
Louisiana Kantucky
Marth Caralina South Caralina | ©- ADEM NG DEH
West Virginia FL DER/DCH
GAEPD SC DHEC
KY DEF
MW 12 Imdiana Mirmois ILEFA MWD DOH
Oklahoma Kansas INDOH TXTCEQ
Ohio Michigan kS DHE Wi DNR
Kansas Missouri OH EPA
Maebraska Ok DASHR
South Dakoia
Texas
Wisconsin
W ] Idahao Arizona AF DEQ MW DEP
Ciregon California CaDOH ORDOH
Utah Colorado CoDOH UTDED
Washington MHevada IDDECQ e DoH
Mew Maxico MT DEC
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Research Findings

- Variability
riggers

- Capacity

. Collaboration
. Utility Needs

May 14, 2010 Tacoma WA





FAQS

Cooking
What should | do about cooking and preparing food?
Bring water to a rolling boil for 1 minute before adding food.

Wash fruits and vegetables in boiled, bottled or disinfected
water.

Ice

What about ice?
Ice is not safe. Freezing doesn't kill bacteria. You should
Throw out ice made with tap water.

e Make ice with boiled, bottled or disinfected water.

Do not use ice from the dispenser in your freezer.

May 14, 2010 Tacoma WA





Use Tap Water For:

Use Boiled Water
for:

Caution

Washing clothes

Drinking

Filters do not
remove bacteria

Dishwasher with

Washing Fruits and

Water from ice,

children)

sanitizer Vegetables coffee and
vending
machines directly
feeding from
water supply
Showers (adults & Cooking food

Flushing Toilets

Making ice cubes

Bathing
infants/toddlers

Mixing Infant
Formula

Pets

Brushing teeth

May 14, 2010

Tacoma WA






Tools

Templates for press releases

FAQs and consistent “Advice”
— Maximum 8th Grade Reading Level
— High Readability Score

Planning and tracking worksheets
Media and messaging how-to

May 14, 2010 Tacoma WA





Hospital Project

CDC, AWWA and EPA Partnership

Both Preparedness and Public Notification
Elements

Focus on protocol, planning and establishing
communications

Under CDC Review

May 14, 2010 Tacoma WA





Hospital Project

1. Assemble the team and background
documentation

2. Conduct a water audit
3. Analyze your alternatives

4. Develop your EWSP and test it and revise it
appropriate

May 14, 2010 Tacoma WA





Case Studies

- Maps as essential tool for communication
— MVWA and DC WASA

- Customer Service Involvement in planning and
response
— Focus Groups and multiple utilities

. QOver-relilance on Reverse 911
— Fairfax County Water Authority

May 14, 2010 Tacoma WA





Public Health Partnerships &

- Improved Response
- EXxpertise In reaching specific groups
— Hospitals and Health Care Providers

— Restaurants
— Specific Populations

. Utilities need to Initiate
- Support and MOUSs

May 14, 2010 Tacoma WA





prat; ur privacy, PowerPoint prevented this external picture fram being automatically
aded. To download and display this picture, click Cptions in the Message Bar, and then click
al content,

How will you contact

Hotels?

Hospitals?

Restaurants?

Utica College?

What will you say?

May 14, 2010 Tacoma WA





Utility Management Role &

- Public Notification is a priority

- Resources for planning, response and
evaluation

. Integrate Into business practice

May 14, 2010 Tacoma WA





Next Steps

- Fleld Evaluation

- Final Review

- Submitted to CDC in August
- Website

- Then what?

May 14, 2010 Tacoma WA
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Thank you so much for your time!

Lisa Ragain
(503) 927-3322
ragain@aquav.net
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Special Thanks to PNWS Participants &

Public Health

- Washington State Department of Health
Drinking Water Program

- Pilerce County Health Department
— Brad Harp

. Clark County Health Department Health
— Tom Gonzales

- Multhomah County
— Dr. Gary Oxman

May 14, 2010 Tacoma WA





Special Thanks to PNWS participants &

. Clark Public Utility District
— Steve Prather

Portland Water Bureau
— Yone Akagi, Scott Bradway and Kathy Koch

Tualatin Valley Water District
— Brenda Lennox and Mark Knudson

Mark Snider
— United Water Idaho

Valley Water District
— Betty Vance

May 14, 2010 Tacoma WA
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2009 CROSS

CONNECTION
INCIDENTS IN
EAGLE, IDAHO

Lessons Learned and One Utility’s
Response






What Happened?

In June of 2009 United Water Idaho was involved In
two cross connection incidents within a 10 day period,
which resulted in approximately 18 people being
Infected with E-coli or Giardia.





On June 3, 2009 United Water Idaho started to
receive water gquality complaints in a subdivision
called Henry’s North Forty in Eagle Idaho.

The complaint was described as foul water smell and
taste.

There are homes built on 17 of the 21 lots Iin the
subdivision The subdivision is on the end of a long
run of 12”main line.





Henry’s North 40 Subdivision
















Diagnosis — what do we have?

As with most water quality complaints we contacted
the customer and verified the complaint.

We proceeded to take action to resolve the problem.
The responding employee flushed the service and
main. He found a stale water odor and no chlorine
residual. After flushing the odor disappeared and the
chlorine residual returned to normal.

We assumed the problem was from a lack of
circulation and chlorine dissipation.





Problem solved, right?

On Friday June 4, 2009 we started receiving more
water quality calls in the same subdivision. We

returned and found the chlorine residual depleted
again.

We determined we had not flushed long enough the
previous day to turn over the water in the main

supplying the subdivision. We flush for several hours,
obtained a good and constant residual.

We thought we had resolved the problem!





Not again!

On Monday, June 5, 2009, customers started calling
again early in the afternoon.

The technician on site requested assistance. He
explained the history of the call and was concerned
that something else was going on and that the
problem should not be recurring.

After conferring with our supervisors we isolated the
subdivision.





Ah-hal

Once we isolated the subdivision we found that the
potable water system was still pressurized. At this
point we started checking each meter for movement.





<o

UWID Facilities






We took action

We promptly terminated the service to the property
and started an extensive flushing and sampling
response.

The property had an interconnection with a pressure
Irrigation system separated with a reduced pressure
backflow assembly. The assembly had been tested.





So, what really happened?

Up on interviewing the property owner, it was
discovered the 4 years before they had hired a
sprinkler contractor to make a connection to the
pressure irrigation system to supply water to a yard
hydrant in the horse corral.

They also wanted a connection made so water would
be available in the winter when the pressure irrigation
system was turned off.
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Do the math...

The homeowners association had also just replaced

the pump on the pressure irrigation system to a
variable frequency pump.

The old pump had a discharge pressure of 60 to 65
psi. Our system consistently runs around 72 psi.

The new pump is set to maintain 80 psi.










What did we do next?

We requested the property owner to contact the
Installer and have him meet us on site.

We continued to flush and take samples. We also
stayed in contact with Idaho DEQ and also notified the
other residents of the subdivision, informing them of

the problem.

The homeowners were told they’d be without water
until further notice and were given bottled water.





The test results came In...

On the morning of June 7t we received the results of
the first samples. E-coli was present.





We sprung into action...

After receiving the test results, we initiated a public
notice. Our General Manager, Water Quality
specialist, Production Manager and Public Affairs
Manager collaborated on the language of the public
notice.

In the field, crews started more flushing and
sampling.

It was “All hands on deck” as the notices were folded,
put into hanging bags and delivered to each front
door.





Assembling Public Notices for homes
.

{





Getting closer...

That same afternoon, June 7th, we were able to meet

with the irrigation contractor that made the suspected
underground connection.

The contractor agreed to dig up the connection.

Here is what we found!
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Taking responsibility...

After discovering that the reduced pressure backflow
assembly had been bypassed, the contractor stepped
up and offered to pay for all costs incurred by the
property owner and any other property owners in the
subdivision, including any medical costs.





Problem solved

Once we had isolated the cross connection, we were
able to obtain clean samples.

After confirming samples, we restored water to the
subdivision.

The property owner at the location of the incident

remained without water for approximately a week. As
soon as the cross connection was corrected and we
received a clean sample from the house we were able

to restore service.





Not Again!

Just as we were resolving the Henry’s North 40 cross
connection problem, we started getting calls on June
10™ from customers in another subdivision in Eagle.

These water quality calls sure sounded familiar.

Did we have another cross connection?















What did we do?

Because of the experience we had just gained earlier
In the week we shut down the main and found we still
had pressure In the system.

We started looking for meters turning backwards.





Looking for clues...

In the process of investigating meters, one of our
field personal found children in a yard playing in a
hose connected to the house that still had water.

A clue!

Remember, we had shut off the main serving the
subdivision.





Ta-dah!

We found the meter running backwards.





UWID Facilities






Found the problem!

We isolated the meter and began an investigation and
found the reduced pressure backflow assembly had
been installed backwards!










We knew what to do...

We immediately started flushing and taking samples.

We notified the homeowners in the affected area of
the problem and advised them not to use the water
until we could verify the water was safe to drink.





The sleuthing begins...

We interviewed the property owners, and learned that
her backflow assembly had frozen during the winter

and broke.

She had an individual from an internet barter website
to repair the assembly.

He was not licensed or trained to do any of the work
and did not have it tested after the repairs.

He could not be located.





We never did find out what she bartered for.





This I1s not a drill...

Because of the similar situation ongoing in the other
subdivision, we knew just what to do.

We started the sampling and notification process all
over again.

Once the samples were clear, water was restored and
the property owners were advised to flush their
homes and could resume water use.
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