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Presentation Outline

e Summarize - EWEB’s Water System
 Background - Emergency Water Program
* Discuss — Mobile Distribution and Treatment Systems
* Discuss — Emergency Water Supply Wells
o Design and Implementation
* Next Steps
* Questions
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EWEB’s Water System

* Founded in 1911 o

* Serves a population of ~185,000. | i ™

* 19 storage reservoirs L=

* 34 pump stations ot

* Over 800 miles of distribution - ] Ny
pipelines i el
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Background — Emergency Water

EWEB realized a reliable supply
of clean water is vital and the
lack of a second source is a
significant risk to public health,
the community, and our
economy.
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Background — Emergency Water

EWEB launched the EWS program in 2012.
» Primary Goal - Distribute 2 gallons per person per day

Together, we prepare. Earthquake Safety Guide

for Homeowners

Learmn more

FEMA 530 / September 2005

Cascadia subduction zone earthquake awareness helped
the cause.
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Background — Emergency Water

» Multiple sources of supply:

Surface Waters Neighboring Utility Hardened Reservoirs Groundwater
Interties Wells
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Background — Emergency Water

> Multiple distribution locations (fourteen):

44.05N 123.09W 7
Eugene Hilton & Conference Center
FMS, CPOD e

44.06N 123.07W
Ed Moshofsky Sports Center £
FMS, CPOD F:

44.07N 122.98W

Lane County Armed Forces
Reserve Center - Armory
FMS, CPOD

44.05N 122.92W
Thurston High School
THU

_EWEB Water Distrbution Points
44.04N 122.98W I e —

s

- Willamalane Center 5 [Pion i e
44.04N 123.11W FMS, CPOD cllow Flazs

i Cagers g Sehel
[Grurchi Figh Schoal
ArazonyCromsiive Crurch
T & Orchard e Bomanis e

Lane County Fairgrounds/Events Center
THU '

) :;” 44.01N 123.03W i [Morroe Middle schacl
gt ot g & Lane Community College [T s i kil e et
g FMS, CPOD, THU Riviera Baptist Church 3071 River 5 3
\_\ ;’f “5— | JRoad replaces Ferndale/Chapel shasa mace schaot
@ EWEE Water Distrbuton Points~ —— City N
@ Facites @ communty pants of ssrouson |~ A Federal Disaster Assistance Locations
Fas = Federal Medcal Staton — Intersiate Freeway el A | Eugene/Springfield Metro Area
T S A e, e awresres. e Lane Corty, O . . : .
- = = = Distribution station example
o= 2z tazzon
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Background — Emergency Water

InitiaIIy, the Logistics were daunting:

How to...

* Provide over 300,000 gallons per day;

* Mobilize sites while fixing existing water system;
e provide resources and staffing?

 EWEB proceeded forward...
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Mobile Distribution

Distribution Trailers:

* Towable
Supply from pressurized or non-pressurized source

Self contained -

Piping

Spigots

Pumps /N ¥ , 1 = \

Generator | S - il T

Restroom Y X/ T | N - T v, —— )
\'%%
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Mobile Distribution

Distribution Trailer FAQ:

 Distribute water from blivet, hardened reservoir, or well, etc.
* Three distribution trailers constructed (~S40k/ Ea.)
 Grundfos MQ, 3-45, shallow well pumps, (79-gpm)
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Mobile Treatment

Treatment Trailer:

* Towable

* Treat most surface waters
 100-gpm capacity (5-NTU)
 60-gpm capacity (10-NTU)
 Requires chlorine residual
 Self contained -

J Generator

d  Treatment system and equipment
(d Raw water pump
] Intake screen
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Mobile Treatment

Treatment Trailer:

 Water Quality Parameters -

o 2log (99%) Cryptosporidium inactivation.

o 3log (99.9%) Giardia inactivation.
o 4log (99.99%) virus inactivation.

* Following OHA WQ guidelines

Authority

oregm
G

* Using EPA planning guidelines.

Alternative Treatment Technology Units Meeting Challenge Study Criteria
CARTRIDGE & BAG FILTERS: Oregon Administrative Rule 333-061-0050(4)(c)(J)
QOregon Health Authority, Drinking Water Services (DWS)

<EPA

United States
Environmental Protection
Agency

Drinking Water Supply

Planning for an Emergency

¥

Log,; Removal Credit

Crypto.| Giardia | Virus
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Mobile Treatment

Treatment Trailer Technology:
* Pre-filtration Treatment -

o Two (2) twist to clean strainers, interchanging to k|
allow for 250-, 150-, 104- and 75-Micron mesh.

o 150-50 Micron dual gradient cartridge filter.

o 50-5 Micron dual gradient cartridge filter.

|
Replacement
Required
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Mobile Treatment

Treatment Trailer Technology:

* LT2 Filtration Harmsco Hurricane (HC/170-LT2)
o 3.6 log Cryptosporidium inactivation.
o 3.6 log Giardia inactivation.
w

e Can bypass if UV system has Replacement
a transmittance (UVT) above 95%. Required

|

;
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Mobile Treatment

Treatment Trailer Technology:

UV Disinfection (Viqua Sterilight) -
o 4 log Cryptosporidium inactivation.
o 4 log Giardia inactivation.
o 4 log virus inactivation (exception of Adenovirus).
* Provides 40 mJ/cm? @ 95% transmittance.

e Can bypass if HC/170-LT2 are in service.

Replaceable
lamps
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Mobile Treatment

Treatment Trailer Technology:

e Chlorine Disinfection -
o 4 log virus inactivation.

* 10-minutes contact time @ 1mg/L.

* 5-minutes contact time @ 2mg/L.

e Protects water after it leaves treatment trailer.

Distribute to
water delivery
system




Mobile Treatment

Treatment Trailer FAQ:

* One treatment trailers constructed
o Trailer — $14k
o Plumbing — S50k
o Materials — $20k

o Not including Design & Overhead
Do other options exist?

o FirstWater

o RWL

o WesTech
* Primary Variables (cost vs. flow rate)

|
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Emergency Water Supply Wells

Change in Direction: :
Sy & o~

* In2017, EWEB decided to expand. EEEESEasE

* Establishing permanent sites i

'3

utilizing groundwater.
The change was _ | & T
based on staffing . L =
concerns while =

repairing the
existing water
system.

1
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Emergency Water Supply Wells

FIGURE 3
Well Yields
Eugene Water and Electric Board

Groundwater yield feasibility
study and drilling:

LEGEND

Well ID
O Total Depth, in Fest

& HighSchool

Phase | — Desktop Study

Yield, Gallons per minute
)l | [ oes

|l | [ o580

B ~>s0-100

I 10250

Phase Il - Design/Implementation

I -0
All Other Features
A Major Road

Watercoursa
Waterbody

Phase Ill — Specs/Contracting

Phase IV—Drilling and Testing

EUGENE WATER & ELECTRIC BOARD | ;
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Desktop Study to Estimate Well Yield

LANE 74334

STATE OF GREGON WELL LD, LABELW L /7 ge

WATER SUPPLY WELL REPORT STARTCARDS | /O (o 8 el
y ] LANG TH331 ORIGINAL LDG #

(%) LOCATION OF WELL {legal desc

Lane e 1 TS
NE isove BE 14

vamber _JTOFASHYD

Fiowing Ancaan*[]

[WATER BEARING 20NES Drpet

SWLDME  From To
Speciil 5 mlul—l Attich copy ‘ — T 28" [aoc’ |
B ¢ A e |
T |

SEAL

1 n“-#w

AEoos Gl fEs o Sdenm ,[ 1 JJ'

ASDd i idoies ThseB o GEFEL |

5a) \Ill\l\li\\ll'til‘l\(. UNHY [’IR!TLDBI\“T\“I +
et s e Acnal A | Cdded® o Saus forus cimprale? L7 | A8
AR -
(6) CASINGLINER o i ) e s o
: _t,_“ AkD TGt Gdves docw |

| g= aE Al = | (8) WELL TESTS: Minimum testing time is 1 hour
_ 'g‘r‘ e ; ) _ —— | @ Pump O Bailer O Air O Flowing Artesian

S = Yield sal/min  Drawdown  Droll stem/Pump dep Dugation (hr)

200 29. 2> 4d.

Temperature °F Lab analysis I___’Yes By

Water quality concerns”? Yes (describe below) TDS amount
From To Description Amount__Units___

HIS HERORT MUIST B

CAUTION: CONSIDER THE TESTING METHOD
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Desktop Study to Estimate Well Yield

LANE 74334 :
STATE OF OREGON WELL LD LABELN L 4/ / Gt

WATER SUPPLY WELL REPORT STARTCARDS | /O (o 8 el
(n3 pequied by ORS 317,762 & DAR §30-205-0210) LAME 74331 ORIGINAL LOG#

(1) LAND OWNER

O Well LI Coidl idiinn T8

(%) LOCATION OF WELL {legal description)
s i D is T pane. T 1T S ns rup_ 3L
’_.‘.’.s_f:f‘_% — lse A3 NE 140ee i QAIO D
e L5 ic, b Vs [ TOS A3 _

(2) TYPE OF WORK

(2a3) PRE-ALTERATION

Seat |
i3 DRILL METHOD

NSTRUCTION Specil Saandard_|{Atinch copy 3z
Well _2ee ¥ I

(5a) ABANDONMENT USING UNHYDRATES BENTONITE
gl A Pt Actul Ao r

(6) CASINGLINER e
§ Limg Da  +

TOGTRAL - WA TR WIS
WIS RDRORT MUIST BE SUBMITTED TO THE WATER RESOURCES

EUGENE WATER & ELECTRIC BOARD
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(7) PERFORATIONS/SCREENS

Pert/S Casing/ Screen

creen

Liner

Perforations Method

Screens Type Sy den widl widad Material

O Sra i E35

Scm/slot Slot
Dia From To width

length slots pipe size

# of Tele/

v

70| i | pppegy] /00

LrPE

/#4772 | /58 3

il

CAUTION: CONSIDER THE WELL COMPLETION
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OWRD Well Drilling Setbacks

FIGURE 1

Roosevelt Middle School
Site Detail

South Eugene

Meeting Setbacks: i b

* Existing storm and
sewer (50 feet)

Septic (100 feet)

Petroleum storage
tanks (25 or 50 feet)

Property owner
preferences

BEEeEER FIlELD

l

1

B = <—
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Well Construction

Well Design:

* Increase casing wall
thickness

 Key casing deeper into
bedrock than state
minimum

e Heavier screen
construction (if

applicable)

EUGENE WATER & ELECTRIC BOARD

50 —

100 —

150 =

FOX-HOLLOW FORMATION

GENERALIZED GEOLOGY

SAN DYASI LT

ASH FLOW

3

< Locking well cap
DTW = 9.26" bgs, 10/27/22

4—— 14-inch nominal diameter borehole
(0 - 60’ bgs)

4— Well seal
cement grout (0 - 60’ bgs)

Permanent well casing, low carbon steel,

10-inch ID 0.365-inch wall thickness
(2’ ags - 60’ bgs)

< 10-inch nominal diameter borehole

(60 - 233' bgs)

EVVEB

n Water Solutions, Inc.




Drilling in Different Geologic Environments

@oc)

W‘”. i raneck L  PALEOSOL MUDFLOW
ALLUVIAL WELL BEDROCK WELL
(Sheldon, Howard) (Amazon, Churchill)

EVVEB EUGENE WATER & ELECTRIC BOARD | ;
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Emergency Water Supply Wells

Partnerships were critical!

* Developed IGA’s with four separate local entities T ﬁﬁff
e Coordinated training events with first responder organizations | N\ AT

il

el INTERGOVERMENTAL AGREEMENT BETWEEN
EUGENE WATER & ELECTRIC BOARD
AND THECITY OF EUGENE
FOR COMMUNITY EMERGENCY WATER DISTRIBUTION SITES

EUGENE WATER & ELECTRIC BOARD
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Emergency Water Supply Wells

Emergency water stations:

e Establish well sites based on sufficient area
and public accessibility. !

* Demand (2-gal/person-day) calculations
based on a population density map.

CETREA
.

HARLOWRD |

!
. Hwyazs |
~— )

[3

GREEN HILLRD |

GPM GPM /

(24 Hr) | (10 Hr) . ; T =
Sheldon High School 40 100 , | - augﬁlﬂ? S 7] 1o . )
Howard Elementary School 20 50 &= | <ot Arts o) echgébﬁ Acad 3 r ' > 'é
Kalapuya High School 30 60 g 17
South Eugene/Roosevelt Middle School 30 60 ; 5 .
Fairgrounds (Lane Event Center) 20 40 )

Moshofsky Center (Science Center) 20 50 || i
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Emergency Water Supply Wells

Current Emergency o O

° ° b ' River Rd %Zemn/mykhml ;-; o
water station well sites: | i e
* One existing O™

 Two refurbished (improved) P 0

W 6th Ave Eugene

e : Eugene Science Center
: ) B Refurbished
* Four new (drilled) R Emergency i
b, =2 water WESTERN :!-a‘EZEtV:rnts .
Station O : v sRefurbished

Future g 5

Emergency 8 Future

‘Water Site 2 - Emergeahcy
New ¥ s = Water Site ;40 4.0

Dl College Hill ® 0 New

EUGENE WATER & ELECTRIC BOARD
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Emergency Water Supply Wells

Emergency water station well improvements -

BEFORE DURING

EUGENE WATER & ELECTRIC BOARD



Emergency Water Supply Wells

Emergency water station well drilling -

Drilling Liner/Screen Install Flow test

f.:-l— =T
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Bridging at Churchill

b- LOG ID: Churchill North
Water Solutions, Inc.
PROJECT:| Churchill Emergency Supply Well ot ey e ELEVATIGN AN DATURE
T T E— L Sequence of Events--
o comncron| Jores Locceo AT PSS
SAMPLING METHOD: | Grab ﬁz’:&?m Fé'?r'ém mfm

DRILLING METHOD: | Air Rotary

S e, *  August 26 — Churchill South reaches TD, driller demobs
e to await liner delivery (supply chain issues)

Formation;

DEPTH
o)

7] 30- 90 i White-to-ight purple feldspar-rich ASHFLOW, well consolidated, clasts up to 3 mm, light green
A\ in matrix, ed basalt. [Fox Hollow Formation]

e September 27 — Attempt to install liner and could not
reach TD due to formation of a bridge at ~233 feet

", 90-115 & White feldspar-rich ASHFLOW, well i i angular to lithic fragmants,
sparse glass. clasts up to 3 mm. [Fox Hollow Formation]

-~ 115- 170 ft: White feldspar-rich ASHFLOW, well angular to lithic fragments,
| sparse glass. clasts up to 3 mm. calcite veins at 115 fi. [Fox Hollow Formation]

" | 170 - 230 f: White feldspar-rich ASHFLOW, well consolidsted, increasing lithic content and size, with up to 1 cm F I OW m easu re m e nts .
| clasts at 225 fest. [Fox Hollow Formation] .
A
' e 2gpm @ 135 feet bgs
230 - 235 ft- Dark brown 10 green. fine grained matrix MUDFLOW. 1o angular lithic frapments. [Fisher

Formation]
235 - 240 - Green o light-green, fine grained matrx MUDFLOW with occasional calkile veins. [Fisher Formaton

S = * 5gpm @ 275 feet bgs
o s e e Ot et s * 15 gpm @ 280 feet bgs
e 30gpm @ 355 feet bgs

340

G5l Water Solutions, Inc. | Portland, OR |  503.239.8799 Project No. 182.021 Page 10f1

=+ EUGENE WATER & ELECTRIC BOARD
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Bridging at Churchill

Depth GENERALIZED GEOLDGY
(feet)
[

Sequence of Events on October 20--

*  3:25 PM- Churchill North reaches TD, begin tripping out

4:00 PM—Stabilizer appears to be stuck on bottom of casing,
trip out stops

4:05 PM—Stabilizer has been freed, resume tripping out

* 4:12 PM—AIl tooling removed from hole

* 4:20 PM—Being installing PVC liner, centralizers every 20’

*  4:55 PM—Liner stops on bridge at 233 feet

200

MUDSTENEPREERS IS

Flow measurements:
25 gpm @ 92 feet bgs
W E | voLcaucLican * 60gpm @ 135 feet bgs
75 gpm @ 195 feet bgs
75 gpm @ 255 feet bgs
30 \ e 80gpm @ 295 feet bgs

e[

=————  EUGENE WATER & ELECTRIC BOARD
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Well Drilling Constraints

Predicted Depth to Water in Churchill North
12 hours on / 12 hours off @ 57 GPM

Emergency water station .

45 ASSUMPTIONS:
(1) No well ageing

[ J [ J [ J
well drilling constraints— S o s
50 (3) Based on data collected during a 72-hour constant rate

aquifer test {ie., no boundaries encountered after 72 hours)

55

60

e Maximum allowable yield

65

70

* Bridging at Churchill

75 ]

0
o

20

Water Level (Feet Below Ground Surface)

0]
OOOoo
© 0 o
o]
i} Ooooooooooooooooo

90

MAXIMUM ALLOWABLE DRAWDOWN = 90 FEET BGS

95

0 5 10 15 20 25 30 35
Time (Days)

EUGENE WATER & ELECTRIC BOARD | ;
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Emergency Water Supply Wells

Arsenic Treatment System.

=.I] I
r ‘l

ll—--1l'

IIH.-. 1 ‘III-H

e, 1 — O — .

e T
7 T o a
GB PLAN VIEW

mu
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Emergency Water Supply Wells

Lessons Learned:

 Meeting OAR setbacks and property owner expectations led to increased
construction.

* Exempt Use wells reduced the permitting timeline and cost.

* As expected, wells drilled into the consolidated rock required increased construction
and implementation costs to resolve water quantity and quality concerns.
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Emergency Water Supply Wells

Emergency water station components -

Pump House System Connection Water Station
(Pump Control) (Pipe Outlet) (on-site storage)

p
4

el
b
»
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Emergency Water Supply Wells

Emergency water station system components -

Water Station Equipment

|

EI
L
WH
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Emergency Water Supply Wells

Emergency water station water delivery system -

—_—
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Emergency Water Supply Wells

Emergency water station crowd control -

Continued...

l

4 P —
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Emergency Water Supply Wells
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Emergency Water Supply Wells

Emergency water station practice events with internal staff -

e Each station includes EWEB tested assembly instructions.

ﬂ EW E B Eme rge n Cy Wate r This Emergency Water Station set-up guide assumes:

1) That someone from EWEB or staff from the school

EWEB Stat| on I I‘IStI‘U Ct| (o) I‘IS let you in, and 2) that you are setting this up without

technical assistance from EWEB.

Site Overview Map 700 Howard va

A — S e %)
E sl

B e e

~ o= .

- wﬂ
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Emergency Water Supply Wells

Emergency water station practice events and first responders-

S - Getting water
& d B from your tap is
o3 o Wi 552 | substantially
| oo W, W, h . different than

COMMUNITY EMEF.G-EI'-.I-'ET Wa|k|ng down

RESPOMSE TEAM ) ~;
. the street with

EUGENE WATER & ELECTRIC BOARD
EWEB



Next Steps

EWEB’s Emergency Response Plan —

Incident Commander

Information Officer

Safety Officer

Central Planning Section Chief

Operations Section Chief

f.:-l— =T

WSS

TE - .
FWEB - Tabletop Exercise

EMERGENCY RESPONSE PLAN
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Questions

e EWEB’s Water System
* Emergency Water Program
 Mobile Distribution and Treatment Systems
* Emergency Water Supply Wells
o Design and Implementation
* Next Steps
* Questions

2 —

= a
=
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