MEMORANDUM

EUGENE WATER & ELECTRIC BOARD

Rebay on ug

TO: Commissioners Helgeson, Brown, Carlson, Mital and Simpson

FROM: Mel Damewood, Chief Water Operations and Engineering Officer

DATE: December 22, 2017

SUBJECT: Emergency Water Supply Update

OBJECTIVE: Information Only

Issue

Efforts have begun on the Water Utility’s Emergency Water Supply Program. This memo provides

an update on the work to date related to this effort.

Background
For the last several years EWEB has been working on two efforts related to emergency water supply:

Development of a 2" Source. This project, commonly called AWS, included the
development of a second water supply and treatment plant on the Willamette River.
Planning and preliminary design have been completed and property was purchased for the
treatment plant and river intake.

Following the March 16, 2017 Strategic Planning Work Session a decision was made to defer
this project.

Emergency Water Supply. With the deferment of the 2" Source Project, direction was given
to bolster EWEB’s existing Emergency Water Supply Program

The existing project began in 2012 and was based on providing an emergency water supply
at various distribution sites throughout the community. Water would be delivered to these
sites where customers could fill jugs with drinking water. A total of 14 sites were initially
selected with the knowledge that EWEB would not be able to access all of them following an
earthquake or other event. To date, EWEB has constructed three distribution trailers and
purchased tanks and other items to deliver water. In addition, EWEB is currently having a
water treatment trailer constructed which will be completed in January. This trailer is
designed to treat surface water for emergency use on a temporary basis.

The greatest hurdle to the existing program is the logistics of transporting water to the
distribution sits. This will require a significant amount of resources.

To avoid the issues of delivering water to multiple sites, the new direction of the Emergency
Water Supply Program is to establish permanent water distribution sites with established
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sources of water. Placing distribution sites at neighborhood schools with existing wells was
the original proposal.

Discussion
EWEDB’s efforts related to the establishment of the permanent distribution sites are discussed below.

Groundwater

With the initial focus on groundwater wells as the water source, EWEB retained GSI Water
Solutions to evaluate the use of wells for emergency water supply. This evaluation was targeted at
the use of wells at the five principle high schools in EWEB’s service area:

Churchill,

North Eugene,
Sheldon,

South Eugene, and
Willamette

A draft of the evaluation has been completed and is in review. Some observations from the report
include:

The aquifers underlying the EWEB service area can be grouped in two categories; alluvium
(sediment and floodplain deposits) and consolidated rock.

The alluvial aquifers are generally located north of Amazon Creek and wells located in this
aquifer are much more productive than wells located in the consolidated rock aquifers to the
south. A groundwater yield map for the EWEB service area is included as Attachment 1.

Wells constructed in the northern Eugene in the alluvial aquifer could be expected to produce
200 gallons per minute (GPM) or more with relative certainty. Wells constructed in southern
Eugene in the consolidate rock aquifer could be expected to produce on the order of 25 to 30
GPM with a high level of uncertainty.

There are differences in the water quality in wells located in the alluvial aquifers compared to
those in the consolidated rock aquifers. This will be discussed later herein.

During seismic events wells can be damaged both by liquefaction (when soil loses strength
and behaves like a liquid) and shaking during a seismic event.

North Eugene, South Eugene, and Churchill are within zones of moderate liquefaction risk.
Sheldon and Willamette do not appear to be in zones of liquefaction risk.

All of the high schools are in areas expected to experience strong shaking.

The Oregon Administrative Rules include a list of setbacks well sites must meet to be legally
constructed. South Eugene does not meet the setback requirement for distance from a water
body due to the proximity of Amazon Creek. It is not clear if this would apply to emergency
wells.

The cost to drill a new well is on the order of $100,000 to $150,000. This does not include
the cost to outfit the wells with a pump and distribution equipment. The unit cost per yield
(dollars per gallon per minute) would be approximately ten times higher for wells
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constructed in the consolidated rock aquifers compared to those constructed in the alluvial
aquifer.

e There is no formal guidance available on the water rights permitting for a well which will be
used for emergency use. Discussions with the Oregon Water Resources Department
(OWRD) have occurred and will continue as this project develops.

Groundwater Quality

EWEB has contacted the Oregon Health Authority (OHA) and discussed the use of wells for
emergency water supply. Water treatment is not required as long as the wells are not under the
influence of surface water and the groundwater meets the drinking water requirements for coliform
bacteria, nitrate, and arsenic. These are the acute contaminants of concern in an emergency.
Coliform bacteria and nitrate are normally associated with alluvial aquifers while arsenic is normally
associated with consolidated rock aquifers.

Water quality sampling was recently completed at High Schools in North Eugene which have
existing groundwater wells. These include North Eugene, Willamette, and Kalapuya High Schools.
Sheldon also has a well however the electrical equipment associated with the well was recently
destroyed in an arson fire and the well is not anticipated to be operational until near irrigation
season.

EWEB is currently waiting for the complete results of the water quality sampling. An early result
identified nitrate in the North Eugene High School well, however it was significantly below the
drinking water maximum contaminant level (MCL). Also, previous test results shared with EWEB
for a new well located at Kalapuya High School indicated it met drinking water requirements.

Continued coordination with the OHA will occur as this project develops.

Potential Permanent Emergency Water Distribution Sites

Potential permanent water distribution sites have been identified and are shown on Attachment 2
where the potential sites are overlain on top of a population heat map of EWEB’s service area. The
darker the color the higher density the population.

The potential distribution sites can be grouped into several categories which are discussed below:

Sites With Existing Wells/Available Groundwater

These are schools sites located above alluvial aquifers in North Eugene and include facilities in both
the 4j and Bethel School Districts. EWEB has and will continue to have discussions with
representatives from both districts as this project develops.

e Sheldon HS. This school is centrally located in the area bounded by the Willamette River
and I-5 and it has an existing irrigation well that could be used as a water source.

e North Eugene HS. This is also an older school and there are plans to construct a new high
school there in the near future which would be built to current structural codes. There is also
an existing irrigation well at the site that could be used as a water source.

e Kelly/Howard Schools. This is close to North Eugene however, the structures are relatively
new and there are plans to construct a new well at Howard Elementary. In the near term,
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this may be a better site than North Eugene.

e Willamette HS. This is school is in a good location for the area west of Highway 99. It also
has an existing irrigation well that could be used as a water source.

e Kalapuya HS. This school is on the list as it is a newer facility and it has a recently
constructed well (at Bethel Farms).

Sites Without Wells/Limited Groundwater

These are sites located in the southern part of Eugene with more limited groundwater. These areas
also correspond with the higher density population areas of Eugene. These sites are not believed to
have existing wells.

e Hayward Field. This site is focused on the University of Oregon (UO) population and the
surrounding areas. The actual distribution site would likely be on the expansive playing
fields nearby.

e South Eugene HS/Roosevelt MS. These are located in a high density population area and
have expansive fields nearby. The more likely site would be Roosevelt MS due to it being
new, built per current structural codes.

e Cesar Chavez/Arts & Technology Academy (ATA). Only one would be used of these two,
probably ATA as it is recently constructed with ample fields nearby with good access.

e Churchill HS. A distribution site at Churchill will be a must in the long term plan. It serves
a large area and is near parcels of high density population. It is an older school, however,
and getting a supply of water to that location could be difficult as groundwater appears to be
limited in that area.

Federal Disaster Sites

There are three potential sites shown which have been identified as Federal Disaster Assistance
Locations. These are the Fairgrounds, the Hilton/Conference Center (referred to as ‘Downtown’ on
Attachment 2), and the Moshofsky Center. These site would have Federal Medical Stations and
other Federal emergency operations functions.

EWEB anticipates there will be a need to provide a source of water for these locations, likely more
than just for drinking water.

Water Supply Requirements
The minimum amount of water required for drinking water at each of the potential distribution sites
has been calculated based on the following:
e A water supply of 2 gallons per person per day.
e The population density in the area applicable to each site.
The minimum amount of water estimated to be required at each site is shown in Table 1. The

quantities are shown in GPM over a 24 hour and over a 10 hour period which may be more realistic
assuming people will tend to arrive to get water during daylight hours.
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Table 1. Minimum Required Water Supply at Emergency Distribution Sites

GPM GPM
(24 Hr) (10 Hr)

Sheldon High School 40 100
North Eugene High School 30 60
Kelly Middle School/Howard Elementary 20 50
Willamette High School 20 50
Kalapuya High School 30 60
Hayward Field 20 50
South Eugene High School/Roosevelt 30 60
Middle School
Cesar Chavez Elementary/ATA 20 40
Churchill High School 20 40
Fairgrounds 20 40
Downtown (Hilton/Conference Center) 20 40
Moshofsky Center 20 50

The above flows are minimum and it will be better to provide more, particularly at the Federal
Disaster Sites.

Recall that wells constructed in northern Eugene in the alluvial aquifer could be expected to produce
200 GPM with relative certainty while wells constructed in southern Eugene in the consolidated rock
aquifer could be expected to produce on the order of 25 to 30 GPM with a high level of uncertainty.

For comparison, EWEB’s treatment trailer which is nearing completion has a capacity of
approximately 60 GPM.

An Alternative Concept for South Eugene

Due to the limited groundwater in the higher density areas of South Eugene, an alternative concept is
being explored to provide these areas with a reliable emergency water supply. This would consist of
the following:

e A small package water treatment plant drawing water from the Willamette River. EWEB has
had preliminary discussions with UO staff regarding this plant and has requested that they
reserve space near their Central Plant facility off Franklin Blvd in the planning work that is
occurring for that area. There is ample backup power at this location and a small treatment
plant at that location has the potential to benefit both EWEB and UO.

Additional sites for the package plant will also be considered going forward. These will
likely include but not be limited to Valley River Center and Skinner Butte Park.

The package plant would have a capacity between 300 and 500 GPM and would differ from
EWEB?’s treatment trailer in that it would be designed for long term operation i.e. the filters
in the plant could be backwashed or cleaned in place automatically. Many of the filters in the
treatment trailer are disposable. This requires much more maintenance and the unit can only
operate until you run out of the disposable filters.

e A “‘micro’ water distribution system. This system, supplied by the package treatment plant
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would provide water to the sites in South Eugene. The distribution system would be
constructed of small diameter (2-4 inch) flexible polyethylene pipe which has an excellent
track record in seismic events. The system would also be connected into one of the
transmission mains from Hayden Bridge so that it could provide water if Hayden Bridge is
operational while the distribution system is being repaired.

It would be cost prohibitive to install this piping using conventional open cut trenching. As
such, this concept assumes that the majority of this system would consist of small diameter
pipe inserted (loosely) into abandoned steam lines and abandoned water pipe pipelines (every
time EWEB replaces a water main, an existing main is left empty in the ground). The only
connections that would be at the supply and at each distribution site to improve resiliency.

EWEB is currently vetting this concept. As mentioned, preliminary discussions have occurred
regarding the siting of the treatment plant. In addition, a preliminary layout of the distribution
system has been developed and EWEB operations staff are beginning to locate and verify the
condition and access constraints of the abandoned water and steam lines.

Use of Treatment and Distribution Trailers

It is anticipated that the soon to be completed treatment trailer and existing distribution trailers will
continue to be an integral part of the emergency water supply program. Their use will be necessary
in the upper level systems and in other areas without a permanent distribution site nearby.

Next Steps
Major activities to occur in 2018 are summarized below:

General On-going Items (occurring all year):

e Further Vetting of South Eugene Concept: Operations staff will continue exploring the
viability of “micro’ distribution system through field exploration. It is anticipated that the
vetting of this concept will occur into 20109.

e Backup Power Discussions. It is anticipated the initial sites will be provided with an existing
or new generator for backup power. Ultimately, an electric micro grid facility would be at
several sites. This would be much easier to implement at newer schools but could take
longer to implement than the water distribution equipment. How to phase this in will need to
be discussed and planned.

2018-First Quarter Milestones

e Site Configuration Defined: Upon receipt of the complete water quality sample results,
EWEB will layout the facilities to be located at each site with an existing or proposed
groundwater well. If the results are similar to what was found at the Kalapuya well, there
would be no treatment required. In this case, the equipment at the sites, with respect to water
delivery, will be similar to what is contained within EWEB’s existing water distribution
trailers. This includes water distribution piping, supports, signage, and related accessories.
The focus will be on standardization and modular components to the maximum extent
possible.
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e Specific 2018 Site Selection: In early discussions it was proposed that the first site would be
located at Sheldon High School. Due to the fire damage at the Sheldon well, it might be
better to place the first site at another location while additional security at Sheldon is being
implemented. Kalapuya High School would be a good option as it has a new well and
electrical equipment that could be incorporated into the improvements.

e Table Top Exercise: EWEB Operations and Engineering staff are planning a tabletop
exercise for the deployment of distribution equipment at the first permanent distribution site.
Note that while the initial deployment will involve EWEB staff, the long term plan would be
for non-EWEB personnel to operate the facilities. Training will be conducted in the future to
facilitate this transition.

2018-Second Quarter Milestones

e Distribution Site Equipment Procured. Equipment will be procured and staged for
construction when school is not in session.

e Table Top Exercise — Treatment Trailer. A table top exercise is planned for the field
deployment of the new treatment trailer and a distribution trailer. This is initially planned to
occur at the Valley River Center.

2018-Third Quarter Milestones

e Placement/Construction of Distribution Site Equipment.
e Field Deployment and Exercise of Distribution Equipment at the First Permanent Site.

2018-Fourth Quarter
e Full Deployment of Treatment Trailer on the Willamette and Distribution of Water Using the
Distribution Trailers.

Recommendation/Requested Board Action
This is an information item only. Input is desired from the Board on the direction of the project as
described herein.

If you have any questions please contact Mel Damewood, Chief Water Engineering and Operations
Officer at 541-685-7145 or email mel.damewood@eweb.org.
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