
June 8, 2020 - Vancouver City Council Meeting Minutes

WORKSHOPS

Conducted remotely. 

Workshops were conducted remotely over video conference utilizing a 
GoToMeeting platform. Members of the public were invited to view the 
meeting via the live broadcast on www.cvtv.org and CVTV cable channels 23 
or HD 323, or on the City's Facebook page, 
www.facebook.com/VancouverUS, or listen via the GoToMeeting 
conference call. 

5:00-5:30 p.m.     I-5 Bridge Replacement Project Update

Rebecca Kennedy, Planning Manager, 487-7896; Aaron Lande, 
Senior Policy Analyst, 487-8612

Summary
Staff provided Council with an update on the status of the I-5 Bridge
Replacement Project. 

5:30-6:15 p.m.     Pearson Field Update

Guy Lennon, Airport Manager, 487-8619; Dan Swensen, Interim Public
Works Director, 487-7754

Summary
Staff provided Council with an update on the status of the operations of
Pearson Airfield. 
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COUNCIL CONSENT AGENDA MEETING
This meeting was conducted remotely over video conference utilizing a 
GoToMeeting platform. Members of the public were invited to view the meeting 
via the live broadcast on www.cvtv.org and CVTV cable channels 23 or HD 323, 
or on the City's Facebook page, www.facebook.com/VancouverUS. Public 
access and testimony on Consent Agenda and Public Hearing items was also 
facilitated via the GoToMeeting conference call.

Call to Order and Roll Call
The consent meeting of the Vancouver City Council was called to order at 6:30 
p.m. by Mayor McEnerny-Ogle. The meeting was conducted remotely over video 
conference. 

Present: Councilmembers Fox, Paulsen, Lebowsky, Glover, Stober, Hansen,
Mayor McEnerny-Ogle

Absent: None 

Also present on the call were the following: Eric Holmes, City Manager; Jonathan 
Young, City Attorney; Amanda Delapena, Assistant to the City Council; Teresa 
Brum, Economic Development Manager;  Brian Carlson, Interim Deputy City 
Manager; Frank Dick, Wastewater Engineering Supervisor; Julie Hannon, Parks 
and Recreation Director and Incident Commander for the City's COVID-19 
response; Rebecca Kennedy, Long Range Planning Manager; Aaron Lande, 
Senior Policy Analyst; Guy Lennon, Airport Manager; James McElvain, Police 
Chief; Dan Swensen, I nterim Public Works Director; members of the public.

ADDITION OF WALK-ON ITEM - Six-Month Moratorium on new 
and expanded large-scale fossil fuel facilities

Councilmember Lebowsky introduced an emergency six-month temporary 
moratorium prohibiting the establishment of new or expansion of existing large-
scale fossil fuel facilities within the city limits (see attached ordinance.

Councilmember Hansen expressed concerns that Council will be asked to make a 
decision on this at this meeting, as he had not had time to go through the 
moratorium ordinance in advance, as it had been provided to the full Council just 
before the start of workshops.

Motion by Councilmember Lebowsky, seconded by Councilmember Stober, 
and approved 5-2 to add this moratorium to the Consent Agenda. 
Councilmembers Fox and Hansen voted No.

Councilmember Lebowsky stated she believes the City needs a temporary 
moratorium prohibiting the establishment of new or expansion of existing large-
scale fossil fuel facilities to enable City staff who are in the process of developing a
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resiliency plan to do so without the possibility of someone coming in and applying
for a new facility or expansion of an existing facility. She stated she wants the
Council to do what it can to support a resiliency plan to promote safety and livability
of the city and focus economic development on safe and renewable energy
sources and green businesses. She noted there is the also a social equity
component in that fossil fuel processing or storage facilities are often located in
close proximity to low income communities or communities of color.

Due to technical difficulties, Mayor Pro Tem Glover momentarily presided over the
discussion. 

Councilmember Stober stated that several years ago the community stood up
strongly against crude oil being transported through the city; however the action the
Council took at that time still left a number of fossil fuel facilities in place. He noted
this is not just about fossil fuels, but about social equity as well, as Councilmember
Lebowsky pointed out. He stated the Council has also been hearing from residents
for a number of years that they are ready for Vancouver to take further steps to
address greenhouse gas emissions and climate change, and this is a simple step
to signal to the community that the Council is committed to that.  He noted the
moratorium before Council does not change people's ability to get natural gas
hook-ups or the building of gas stations. It is narrowly focused on new or expanded
fossil fuel storage and processing facilities. 

Councilmember Fox expressed frustrations that the full Council had not had an
opportunity to read through the proposal and fully research the issue before being
asked to take action on it.  She stated she was able to look at the use tables in the
City code and noted crude oil storage and handling and oil refineries are already
prohibited in the industrial zones.  She questioned the purpose of this moratorium if
those prohibitions are already in place. 

Mayor McEnerny-Ogle returned to preside over the discussion. 

Councilmember Hansen expressed concerns about not having a chance to read
through the moratorium, and stated he would not typically vote yes on an item he
has not had a chance to read.  But he noted this is something he could vote for if
given an opportunity fully read through it. He asked what the notice requirements are
for an item like this. 

City Manager Eric Holmes stated the law that authorizes such moratoria allows them
to be considered by a body without the normal advance notice because that
process, which is laid out in state law, authorizes the Council to approve a
moratorium with an immediate effective date but calls for a public hearing to occur
within 60 days of that enactment. 

City Attorney Jonathan Young confirmed this process. 

Councilmember Hansen asked when this moratorium was drafted.  Councilmember
Stober stated it was created a couple of months ago but was not brought forward
due to the restrictions on agenda items related to the COVID-19 state of
emergency.  He stated a moratorium like this calls for discretion in order to be
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effective, otherwise the City may receive many last-minute permit applications.

Councilmember Paulsen asked the City Attorney whether the Council would be
asked to affirm the moratorium at the required 60-day public hearing if they
approved it during this meeting, and whether he is generally in agreement with how
the moratorium had been characterized by the other Councilmembers.

Mr. Young stated that is the case.  Tonight's action would in place a temporary
moratorium, which will require a public hearing within no later than 60 days, at which
point a Council vote would be required to keep the moratorium in place. 

Mr. Young state he generally agrees with the characterizations of the moratorium,
noting that it recognizes two dangers: First, a safety danger due to critical
infrastructure located in close proximity to liquefaction zones; and secondly, climate
change and the recognition of a robust amount of scientific evidence that climate
change is threatening our natural resources and our local resources in particular. He
stated the moratorium exempts end user facilities, such as gas stations and local
natural gas hook-ups, as well as the upkeep and maintenance of current large scale
fossil fuel facilities.  He stated those facilities that are already in place would be
allowed to continue their maintenance and upkeep. He explained the moratorium is
designed to allow the City time to study and conduct further research and develop
zoning laws by putting a temporary freeze on those large scale facilities.

Councilmember Glover stated she would be in support of this moratorium, noting it
will signal to the public that the City is moving in the direction of updating policy and
beginning the work of establishing a resiliency plan by putting things on hold for 60
days until the Council and the public can have a full hearing.  

Councilmember Fox restated her frustrations with not having enough time to
research this issue and read through the document.  She expressed concerns that
staff is being sent in a singular direction, where the Council had discussed the
development of a broader climate action plan. She stated she is concerned about
the use of staff resources for a singular banning of a use versus development of a
more comprehensive plan.

Mayor McEnerny-Ogle asked Aaron Lande, Senior Policy Analyst, how this
moratorium impacts his ongoing work on the strategic plan update and climate
action plan development.  Mr. Lande stated the moratorium aligns with that work,
and stated it would allow him and the City's climate efforts to get underway without
additional applications coming in that might impact that climate work. 

Mr. Holmes stated that if this moratorium is approved by Council, it contemplates
potential changes to the zoning code, which would require at a minimum a Planning
Commission process as well. 

Councilmember Paulsen acknowledged some of the hesitancy by some of the
Councilmembers on this moratorium, and noted that one of the things compelling
him to support it is the fact that the City's intentions regarding a moratorium on fossil
fuel facilities is now public knowledge, which could open the door for people to
submit applications in anticipation of it being acted on at a future date.  He stated
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that creates some risk that offsets some of the risk of Council taking action 
without being able to fully review the document, especially knowing a full public 
hearing and second vote on the moratorium would take place within 60 days. 

Councilmember Lebowsky stated this would be supportive of staff's work on 
a resiliency plan, and signals that the Council is listening to the community as 
far as their concerns about climate change. She stated it is about ensuring a 
clean energy, and a more equitable, future for the community. 

Councilmember Hansen stated Councilmember Paulsen made a good 
point regarding the potential for a number of applications to come in if the 
Council does not enact this now that there is knowledge of this moratorium.  He 
stated he would be supporting it. 

Motion by Councilmember Lebowsky, seconded by 
Councilmember Paulsen, and approved unanimously to approve 
moratorium Ordinance M-4295 (attached).

Citizen Communication (Items 1-4) 
Mayor McEnerny-Ogle opened Citizen Communication on the Consent 
Agenda, including the walk-on item. Receiving no testimony, Mayor McEnerny-
Ogle closed Citizen Communication.

Consent Agenda (Items 1-4)
Council requested Item 3 be pulled from the Consent Agenda. 

Motion by Councilmember Stober, seconded by Councilmember 
Paulsen, and carried unanimously to approve Items 1, 2 and 4 of 
the Consent Agenda. 

1. Acceptance of Federal Aviation Administration Grant for
Pearson Field Airport
Staff Report 068-20

A RESOLUTION authorizing the City of Vancouver to accept a Federal
Aviation Administration, Grant for Pearson Field Airport to fund rehabilitation of
taxiway and apron pavement and associated improvements, and authorizing
the City Manager to accept the grant on behalf of the City of Vancouver.

Summary
The City of Vancouver is receiving an AIP grant from the FAA to fund
rehabilitation of the taxiway and apron pavement at Pearson Field Airport in
2020. The project includes grinding off the old asphalt, repaving the
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taxiway/apron, re-striping new taxiway/apron lighting and guidance signage
as required, and pavement crack repairs.  Total construction cost of the
project, including contract administration and inspection, is estimated to be
$1,387,624.  The FAA AIP grant, plus funding allocated by the FAA under
the federal CARES Act directly to Pearson Field Airport, will pay for 100%
of the project. The FAA requires a resolution indicating the City Council’s
authorization to accept the AIP grant.
 
Request: Adopt a resolution for the City to accept an FAA grant for 2020

improvements to Pearson Field Airport, and authorize the City
Manager to accept the grant on behalf of the City of Vancouver.
 
Jean Singer, Capital Projects Manager, 487-7755; Guy
Lennon, Airport Manager, 487-8619
 

Motion adopted resolution M-4295 approving the request.
 

2. Interlocal Agreement between City of Vancouver and Discovery
Clean Water Alliance for Coordination of Columbia River Water
Quality Monitoring Program - Wet Weather Season
Staff Report 069-20

Summary
Water quality monitoring data for the Columbia River reach between river
mile 110 and river mile 88, which encompasses Vancouver’s and the
Alliance’s treatment plant effluent outfalls, is very limited, outdated, and not
representative of overall water quality in this 22-mile segment of the river,
particularly for the wet weather season November through June. Currently,
Department of Ecology wastewater discharge permit writers rely on data in
the EIM, which is not representative of conditions in the  reach of the
Columbia River where the treatment plants’ effluent is discharged. The old
data set needs to be replaced with recent and credible data for state
regulatory agencies to make determinations that impact wastewater
discharge permit requirements.  
 
City staff and their contractor are currently collecting samples at many sites
along this Columbia River segment and compiling analytical data in
preparation for submittal to the EIM. This activity will occur during the
periods November 2019 through June 2020.
 
The total project cost is $63,951 and proposed funding of two-thirds cost by
the City, and one-third cost by the Alliance as outlined in the interlocal
agreement.
 
Request: Authorize the City Manager or designee to execute the
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Interlocal Agreement by and between the City of Vancouver
and Discovery Clean Water Alliance.
 
Frank Dick, Wastewater Engineering Supervisor, 487-7179

Motion approved the request.
 

3. WSDOT Certification Acceptance Qualification Agreement
Staff Report 070-20

Summary
The Federal Highway Administration (FHWA) through a Stewardship
Agreement, delegates authority to the Washington State Department of
Transportation (WSDOT) for approving project development and
construction administration on FHWA- assisted transportation projects.
WSDOT has the option of delegating some or all of this authority to
qualified local agencies. This procedure permits an agency to retain more
of the approval authority at the local level when developing FHWA-
assisted transportation projects. WSDOT delegates this authority through a
Certification Acceptance (CA) program. The CA program does not
eliminate any project development procedures.
 
The City of Vancouver has been a CA agency ever since the program was
created in March 1979.  During that time, the City has successfully
delivered multiple FHWA funded transportation projects, totaling in excess
of $350 million. 
 
The current CA Agreement was last updated in 2011. Since that time, the
organizational structure of the City's transportation division has been
revised. The CA Agreement needs to be updated to reflect the current
organizational structure and the role that the Streets & Transportation
Division Manager plays in the development of FHWA assisted
transportation projects. Entries 2.c and 2.e are to be modified to replace the
Construction Engineering Manager with the Streets & Transportation
Manager. No other revisions to the CA agreement are needed at this time. 
 
Request: Authorize the Mayor to execute the revised Certification

Acceptance Qualification Agreement on behalf of the City of
Vancouver for transmittal to the Washington State Department
of Transportation. Pursuant to the Federal Regulations that
govern the CA program, the Mayor is required to execute the
agreement on behalf of the City. 
 
Dan Swensen, Interim Public Works Director, 487-7754
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Councilmember Lebowsky recused herself from discussion and action on this
item, as she is employed by WSDOT.
 
Motion by Councilmember Stober, seconded by Councilmember
Glover, and carried unanimously to approve the request. 
 
Councilmember Lebowsky rejoined the discussion following this action.
 

4. Interlocal agreement with C-Tran for the Safe Park Zone for
homeless residents with licensed vehicles to use the Evergreen
Park and Ride located at 13601 NE 18th St., Vancouver, WA
Staff Report 071-20

Summary
The Safe Park Zone was located in a southwest portion of the Vancouver
Mall parking lot, adjacent to C-Tran until Vancouver Mall re-opened for
curbside pickup retail services. 

Both the City and C-Tran are interested in partnering on a new location for
the Safe Park Zone at the Evergreen Transit Center, Park and Ride located
at 13601 NE 18th St. The C-Tran Board will consider the interlocal
agreement at its meeting on June 9, 2020.

The Safe Park Zone program provides a temporary, organized and safe
place for people currently using their motor vehicles as shelter to comply
with Governor Inslee’s “Stay Home, Stay Healthy” order. Up to 47 vehicles
can be accommodated at the site. 

Safe Park Zone participants are expected to follow “Stay Home, Stay
Healthy” protocols, which include remaining in and around their vehicles,
practicing social/physical distancing of at least 6 feet and limiting trips to
verified essential services (e.g. food, medicine).

Only legally, licensed motor vehicles may participate in the program.
Participants must sign and adhere to a Code of Conduct at registration to
receive a placard for their vehicle. The Code of Conduct covers issues like
the check-in/check-out process, social/physical distancing, personal
hygiene, site maintenance, alcohol and drug use and other prohibited
behaviors.

For the safety of both residents and participants, the Safe Parking Zone is
fenced and accessible only to registered participants. The program is
monitored by staff daily, between 8 a.m. and 4 p.m. and there is additional
security on site between the hours of 4 p.m. and 2 a.m. Contracted security
patrols will check in on the site during other hours. There will also be
additional police patrols to the site. Council for the Homeless will be
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referring individuals to the site and entering their information into the HMIS
system.

Request: Approve an interlocal agreement with C-Tran for the Safe Park
Zone for homeless residents with licensed vehicles to use the
Evergreen Park and Ride located at 13601 NE 18th St.,
Vancouver, WA.

Julie Hannon, Incident Commander - COVID-19, 487-8309

Motion approved the request. 

Old Business

5. Vancouver COVID-19 Emergency Response Update

Request: Consideration of draft resolution: Vancouver is Essential: in
support of fair, direct federal emergency support to reopen
and rebuild local american economies.

Eric Holmes, City Manager

Mr. Holmes provided an update on the City's COVID-19 emergency
response, including an update on Clark County's application to enter Phase 2
of Safe Start Washington; and update on the City's policy advocacy, including
a draft resolution consistent with the National League of Cities' "Cities are
Essential" campaign, and a draft letter to Vancouver's congressional
delegation encouraging support of federal legislation to provide direct support
to communities. 

Council agreed by consensus to sign and send the letter to the congressional
delegation. 

Motion by Councilmember Stober, seconded by Mayor McEnerny-
Ogle, and carried unanimously to adopt a "Vancouver is Essential"
resolution (M-4077).

Mr. Holmes continued with an update on extension of the Governor's
proclamation regarding eviction protections. He noted there are no new local
emergency orders for the Council's ratification at this time. 

Mr. Holmes provided an update on the City's general operations, noting there
have not been any major changes since last week.  Regarding the City's
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parklet program, he explained staff has developed an updated approach to the 
pilot program that provides for an extended pilot through the end of 
September, and allows for the business assistance funding to cover costs 
during that pilot period.  He stated that can be accomplished through 
administrative authority without further emergency orders. 

Mr. Holmes explained the parklet program can be fully permitted under existing 
code provisions and administrative authorities with the exception of the 
suspension of fees.

Teresa Brum, Economic Development Manager, provided an update on 
outreach to businesses about the parklet program.  She stated staff has been 
highlighting the program in as many venues as possible with businesses, 
including a virtual business roundtable.  Staff is developing a video for CVTV 
to help spread the word as well, and staff will be talking with local economic 
development agencies. 

Mayor McEnerny-Ogle asked for an update on the evaluation of the Vancouver 
Police Department's use of force policy and body-worn cameras. 

Mr. Holmes stated that last week the he and the leadership team shared a 
message with all employees regarding their commitment to not only fight 
against racism in the City's official capacity but to also use our influence in the 
community to do the same.  He reported that the City is going to be hosting a 
series of sessions where residents who are from communities of color can 
share their experiences living in Vancouver so City officials can better 
understand their experiences and how the City can better serve those under-
represented populations. He stated the listening sessions will be designed to 
be a safe and welcoming environment.

Regarding the use of force assessment, Mr. Holmes stated the City had 
previously hired the Police Executive Research Forum (PERF) to complete 
an assessment of VPD's use of force policies, practices and culture.  He 
stated he expects PERF to deliver its draft report to the City by the end of this 
week, following which a copy would be provided to the Council and the 
broader community. Depending on the findings of the assessment, the City will 
develop a work program on the kind of changes that need to be made. 

Regarding a body-worn camera program for VPD, Mr. Holmes explained 
the City had been developing a program since late last year and got 
about 40 percent through a work program when the pandemic hit.  
He stated a substantial amount of data gathering and research into 
different programs and policy models, as well as on different vendors, 
has been completed.  He stated the next step is to re-engage with the 
community on the possible options for such a program for Vancouver, 
and should have options for the Council to consider in the context of the 
2021-2022 budget discussion. 

Councilmember Paulsen thanked the City Manager and the management 
team for their leadership and the message they conveyed to City staff, 
and he thanked the City manager for his thoughtfulness and action in 
putting together
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the community listening sessions. 

Mayor McEnerny-Ogle echoed Councilmember Paulsen's sentiments, and
urged the Council to find an opportunity to participate in the listening sessions
if possible.  She also thanked Chief McElvain and VPD for helping safely
route the hundreds of cars that participated in an organized demonstration over
the weekend in support of Black Lives Matter.

Councilmember Stober noted those hundreds of cars represent hundreds of
families who came out asking for fundamental change to our systems, which is
a message the Council needs to hear. 

Councilmember Lebowsky stated she participated in the car rally and
appreciated the support from VPD, and also appreciated how the
demonstrators took health precautions.  She noted that the community has a
lot to learn in regards to the experiences of people of color. She stated she
looks forward to the upcoming conversations, and noted the City needs to also
take action. 

Councilmember Glover echoed these comments and noted that looking back
at various times of crisis in the country this time feels different.  She stated it
was very emotional to experience the rally over the weekend and affirming, and
it is a time for Councilmembers to learn as much as possible how to move
forward as a community. 

Councilmember Hansen stated he was also present at the demonstrations
downtown and was impressed by the peaceful nature of the demonstration. 

Due to technical difficulties, Mayor McEnerny-Ogle left the meeting at 7:35
p.m.  Mayor Pro Tem Glover presided over the remainder of the meeting. 

Councilmember Fox noted one Emergency Operations Center update.  She
stated that she had gotten word that one of the parks programs will happen this
summer.  She stated the summer playground program will be modified to be a
summer lunch program held in eight parks throughout the city for school age
children to attend and pick up a lunch and an activity kit to go. 

Adjournment
7:37 p.m.

_____________________________
Anne McEnerny-Ogle, Mayor

Attest:

_____________________________
Natasha Ramras, City Clerk

Meetings of the Vancouver City Council are electronically recorded on audio and video files. The 
audio tapes are kept on file in the office of the City Clerk for a period of six years.
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ORDINANCE - 1 

  /     / 2020 

ORDINANCE NO._______ 

AN ORDINANCE declaring an emergency and adopting a six-month temporary 

moratorium prohibiting the establishment of new, or expansion of existing, large-scale fossil fuel 

facilities; directing staff to formulate recommendations addressing the circumstances 

necessitating the moratorium; and establishing an immediate effective date. 

WHEREAS, the City of Vancouver is a Charter City of the First Class and has the 

authority to adopt temporary moratoria pursuant to the City’s constitutional police powers,  home 

rule authority, RCW 36.70A.390, and 35.63.200; and 

WHEREAS, “Goal 1” of the City of Vancouver’s 2016-2021 Strategic Plan is to 

“[e]nsure our built urban environment is one of the safest, most environmentally responsible and 

well maintained in the Pacific Northwest;” and 

WHEREAS, local governments have a core responsibility for upholding the public 

health, safety, and welfare, mitigating and preparing for disasters, protecting and preserving 

natural systems and supporting economic development; and 

WHEREAS, the City of Vancouver and the greater Pacific Northwest are vulnerable to 

powerful subduction zone earthquakes that occur with periodic frequency along the Juan de 

Fuqua and North American plates; and 

WHEREAS, geologic research has shown that subduction zone earthquakes have 

occurred along the Pacific Northwest with relative regularity over the last 10,000 years, and if 

06 08

M-4295
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ORDINANCE - 2 

averages from past events are predictive, the region could be overdue for another powerful 

subduction zone earthquake; and 

WHEREAS, many of the city’s buildings and critical infrastructure were built before the 

city’s seismic exposure was widely understood; and 

WHEREAS, the Clark Regional Emergency Services Agency has identified Critical 

Facilities and Infrastructure (including Hazardous Materials, Energy Facilities, Transportation 

Systems, and Water and Sanitation Systems) to be co-located within areas of the City with a 

“Moderate to High” liquefaction susceptibility (see Exhibits A-1, A-2: Clark Regional Natural 

Hazard Mitigation Plan, Vol. 2 – Planning Partner Annexes, Aug. 2017, pp. 156-157); and  

WHEREAS, the City of Vancouver’s drinking water (almost 26 million gallons per day) 

is supplied entirely from groundwater resources; and 

WHEREAS, the vast majority of Vancouver’s drinking water (approximately 90%) is 

supplied from the Troutdale, Upper Orchards and Lower Orchards Aquifers, the boundaries of 

which are often blurred (the Orchards Aquifer is likely an alluviated portion of the Troutdale 

with little or no silica cementing), and historical water monitoring indicates that water moves 

vertically through the hydrogeologic layers of these aquifers; and 

WHEREAS, facilities that store or process hazardous materials have been recognized to 

present an increased risk of spills or leaks (see Exhibit B), and a greater concentration of such 

facilities renders the City’s water supply at an increased susceptibility to contamination, 

particularly in the event of a powerful earthquake; and 

WHEREAS, prior Vancouver city councils have endeavored to protect City water 

resources by establishing development regulations and minimum standards to reduce the risks of 
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ORDINANCE - 3 

contaminants entering water resources by enacting local ground and surface water regulations in 

the form of a Water Resource Protection Ordinance, Title 14.26 VMC; and 

WHEREAS, recognizing the risks posed by transportation of one particular fossil fuel 

(petroleum), prior Vancouver city councils have encouraged agencies to deny permits for 

facilities that increase the transportation of Bakken crude oil through Clark County (June 2014, 

Resolution M-3821), restricted the expansion of crude petroleum facilities by way of a 

moratorium (Sept. 2014, Resolution M-4090), and made corresponding revisions to the City land 

use code (Title 20.150 VMC); and 

WHEREAS, this City Council recognizes that the storage, transfer, processing and 

handling of other fossil fuels within the City pose risks to safety, health, and livability, including 

mobility of people, other freight, and other commercial vehicles which are potentially 

catastrophic in magnitude; and  

WHEREAS, this City Council finds that it is appropriate to conduct review and analysis 

of its current vulnerabilities to determine whether, and if so how, the purposes of Title 20 and 

Title 14.26 VMC may continue to be fulfilled while accommodating the establishment of new, or 

expansion of existing, large-scale fossil fuel facilities; and 

WHEREAS, in addition to the foregoing, on January 17, 2020, the Ninth Circuit Court of 

Appeals found that “Copious expert evidence” establishes that an unprecedented rise in the 

Earth’s carbon concentration levels stems from fossil fuel combustion, and if left unchecked, 

such levels will wreak havoc on the Earth’s climate; stating further: “The problem is approaching 

‘the point of no return.’ Absent some action, the destabilizing climate will bury cities, spawn 

life-threatening natural disasters, and jeopardize critical food and water supplies.”  (Hon. 
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ORDINANCE - 4 

Andrew D. Hurwitz, Circuit Judge authoring the majority opinion of Juliana v. United States, 

No. 18-36082, p.13 (9th Cir., Jan. 17, 2020); and  

WHEREAS, studies conducted by the University of Oregon have found that the effects of 

climate change on water supplies, public health, coastal and storm damage, wildfires, and other 

impacts, will cost Washington almost $10 billion per year after 2020, unless we take additional 

actions to mitigate these effects (Washington State Executive Order No. 14-04); and 

WHEREAS, the University of Washington has found that Washington State has 

experienced long-term warming, a lengthening of the frost-free season, more frequent nighttime 

heat waves, rising sea levels along most of Washington’s coast, increased coastal ocean acidity, 

declining glacial area and spring snowpack, and changes in the peak streamflows in many rivers 

to earlier in the year; such that three key areas of risk, specifically changes in the natural timing 

of water availability, sea level rise and ocean acidity, and increased forest mortality, will likely 

bring significant consequences for the economy, infrastructure, natural systems, and human 

health of the region (Washington State Executive Order No. 14-04; University of Washington 

summary of existing knowledge regarding the causes, impacts, and effects of climate change on 

Washington State); and  

WHEREAS, the scientifically projected increase of forest mortality poses a unique, and 

heightened threat to the quality of life enjoyed by residents of the City of Vancouver, which has 

been annually recognized as “Tree City USA” since 1989; and 

WHEREAS, the scientifically projected changes to streamflows pose a unique, and 

heightened threat to the life, health, safety, and economic vitality enjoyed by residents of the City 

of Vancouver, as it has been long-recognized that “one of the greatest assets of Vancouver is its 

shoreline along the Columbia River” (August 1991, Resolution M-2739); and the City has made 
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ORDINANCE - 5 

significant financial investments to complete capital improvements such as the Waterfront 

Development Project and Columbia River Renaissance Trail, in order to “draw walkers and 

bikers to the water’s edge” and “reinforce recognition of the [Columbia River] waterfront as a 

place of community-wide enjoyment” (June 1993, Resolution M-2836); and 

WHEREAS, large-scale fossil fuel facilities create significant public health risks, 

including air pollution resulting in impaired respiratory functions from fine particulates, noise 

pollution affecting hearing loss and psychological health, and exposure to heavy metals and 

contaminated drinking sources resulting in cancers, premature death and lung and heart diseases; 

and 

WHEREAS, fossil fuels including petroleum, coal and natural gas, are a major source of 

carbon dioxide, heavy metals, nitrogen oxide and sulfur dioxide, and each has a demonstrated 

nexus to climate change and environmental pollution; the Vancouver City Council has grave 

concerns regarding the safety of Vancouver City residents and the environment, and the strain on 

public services and existing infrastructure resulting from the siting and operation of new, or 

expansion of existing, large-scale fossil fuel facilities; and 

WHEREAS, the City of Vancouver is preparing to update the City Strategic Plan, the 

Vancouver City Center Vision (“VCCV”), and make annual updates to Title 20 VMC; and it is 

appropriate to facilitate citizen engagement, and undertake appropriate review of large-scale 

fossil fuel zoning and siting considerations in order to mitigate avoidable risks of catastrophic 

harm and ensure that any resiliency goals the City Council may adopt as part of the City 

Strategic Plan are capable of being fully realized; and 

WHEREAS, the City Council finds that in order to preserve the ability to develop the 

Strategic Plan, VCCV, and Title 20 updates, with the widest range of choices and alternatives for 
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ORDINANCE - 6 

future development, it is necessary to temporarily restrict the establishment of new, or expansion 

of existing, large-scale fossil fuel facilities until the strategy and corresponding code updates are 

completed; and 

WHEREAS, a temporary moratorium will enable the City to hold public hearings and 

maximize public input in the siting of new, or expansion of existing, large-scale fossil fuel 

facilities without jeopardizing any possible land use options that may be precluded by 

unrestricted development; and 

WHEREAS, a temporary moratorium as proposed herein will allow City staff additional 

time to research and develop appropriate strategies to mitigate risks associated with the 

establishment of new, or expansion of existing, large-scale fossil fuel facilities in the future, 

through amendments to existing zoning ordinances if necessary; and 

WHEREAS, the City Council believes that a temporary moratorium promotes the public 

health, safety, and general welfare of the people of Vancouver, and will encourage the most 

desirable and productive use of land and community resources; and  

WHEREAS, a public hearing on this ordinance establishing a temporary moratorium will 

be held within 60 days of the adoption of this ordinance; and 

WHEREAS, it is necessary that this ordinance go into effect immediately in order to 

avoid a rush of applications for new or expanded development of large-scale fossil fuel facilities. 

NOW, THEREFORE, 

BE IT ORDAINED BY THE CITY OF VANCOUVER: 

Section 1.   The recitals to this ordinance are hereby incorporated by this reference. 

City staff is directed to formulate recommendations addressing the circumstances necessitating 

this moratorium. 
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ORDINANCE - 7 

Section 2. Definitions.  For the purposes of this ordinance: 

A. “Fossil fuels” means petroleum and petroleum products, coal, and natural gasses,

including without limitation methane, propane and butane, derived from prehistoric organic 

matter and used to generate energy.  Fossil fuels do not include by-products such as asphalt, 

plastics, fertilizers, paints, or denatured ethanol. 

B.1.  “Large-scale fossil fuel facilities” means:

a. Facilities engaged in the wholesale distribution, extraction, refinement or

processing of fossil fuels; 

b. Terminals engaged in the bulk movement of fossil fuels (excluding railyards, fuel

storage for airports, and fuel storage for marine servicing facilities); 

c. Bulk coal storage: any structure, group of structures, equipment, or device that

stores or transfers coal for use in the production of electricity or power. 

d. Coal power plant: a thermal power station which burns coal to generate electricity

or other usable power. 

e. Natural gas processing: any facility which (i) separates natural gas components to

recover usable natural gas liquids (i.e., liquefied petroleum or natural gas), or (ii) produces 

natural gas suitable for transport (i.e., pipeline quality dry natural gas), or (iii) processes natural 

gas to create methanol or other chemical products. 

f. Natural gas storage and handling: any structure, group of structures, equipment, or

devices that stores or transfers natural gas for use in the production of electricity or power, or for 

further processing (excluding facilities that create energy from landfill gas). 

g. Bulk storage of one type of fossil fuel, or a combination of multiple types of fossil

fuels, in excess of two million gallons. 
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ORDINANCE - 8 

2. “Large-scale fossil fuel facilities” do not include facilities that solely provide

direct sales or distribution to consumers (e.g., gas stations are not large-scale fossil fuel 

facilities). 

Section 3.  Temporary Moratorium.  As authorized by the City’s constitutional police 

powers, home rule authority, RCW 36.70A.390 and RCW 35.63.200, the City Council hereby 

adopts a temporary moratorium on the acceptance, processing, and granting of applications for 

permits for establishment of new, or expansion of existing, large-scale fossil fuel facilities. 

Section 4. Exemptions.  The moratorium established in Section 2 of this ordinance 

shall not apply to permits required for upkeep, repair, or maintenance of existing buildings or 

properties, or work mandated by the City to maintain public health and safety.     

Section 5. Duration.  This moratorium shall be in effect for six months following the 

effective date of this ordinance. 

Section 6. Vested Rights.  The moratorium created by this ordinance does not apply 

to properties with vested rights existing on the date of adoption of this moratorium ordinance.  

“Vested Rights” shall be defined in accordance with VMC 20.210.110. 

Section 7.  Severability.  If any provision of this ordinance or its application to any 

person or circumstance is held invalid, or should any portion of this ordinance be preempted by 

state or federal law or regulation, the remainder of the ordinance or the application of the 

provision to other persons or circumstances shall survive and be unaffected. 

Section 8.  Effective date. The City Council hereby finds and declares that an 

emergency exists which necessitates that this ordinance become effective immediately in order to 

preserve the public health, safety and welfare.  This ordinance shall become effective 
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ORDINANCE - 9 

immediately upon passage.  The City Clerk is directed to publish a summary hereof including the 

title at the earliest possible publication date. 

Ayes: Councilmembers 

Nays: Councilmembers 

Absent: Councilmembers 

SIGNED this ________ day of _________________________, 2020. 

_________________________________ 
Anne McEnerny-Ogle, Mayor  

Attest: 

_________________________________ 
Natasha Ramras, City Clerk  

Approved as to form: 

_________________________________ 
Jonathan Young, City Attorney 

Fox, Paulsen, Lebowsky, Glover, Stober, Hansen, Mayor McEnerny-Ogle

None

None

8th  June
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Vulnerability Assessment of Groundwater in an Urban Environment – Vancouver, WA 
Richard Hoiland and Douglas Wise, City of Vancouver Water Resources Protection 

The goal of this vulnerability assessment is to identify relative risks of aquifer contamination in the 
Vancouver urban area. Contaminants of concern are primarily anthropogenic (introduced by human 
activity) and are most often present in significant quantities at commercial facilities and industries.   

In 2003 Vancouver adopted a Water Resources Protection ordinance and a city-wide site inspection 
program to identify compliance issues.  Since then program inspectors have visited almost every 
facility in the city that stores and manages hazardous materials, currently numbering over 200 sites.  

By assigning relative risk values to areas based on vulnerability factors, program inspectors can utilize 
limited resources more effectively and, in the process, better protect valuable groundwater and surface 
water resources. There are limitations to a vulnerability mapping approach, however. A groundwater 
vulnerability publication from the Committee on Geosciences, Environment, and Resources (National 
Resource Council, 1993) lists the following three “Laws of Ground Water Vulnerability”:   

1. All ground water is vulnerable.
2. Uncertainty is inherent in all vulnerability assessments.
3. The obvious may be obscured and the subtle indistinguishable.

This NRC study makes a strong point: uncertainty, which is pervasive in individual risk-factor maps, 
leads to uncertainty in resulting composite vulnerability maps. This does not mean that the exercise is 
not valuable, but it is a caution on the overall accuracy of vulnerability assessments.  

Laws 2 and 3 also provide an endorsement to the acronym formed by the title of this study. 
Conveniently, Vulnerability Assessment of Groundwater in an Urban Environment forms the 
abbreviation VAGUE, which works appropriately as a reminder of the non-exact nature of results. 

For Vancouver’s purposes, this VAGUE study effectively highlights areas which warrant further visits 
and monitoring by our inspector. Information displayed on these vulnerability maps can be somewhat 
vague but the exercise is still valuable for indicating which areas of the city present higher relative 
threats to the aquifer. Maps and data developed for this study are also helpful additions to various city 
reports including Sole Source Aquifer evaluations required by the EPA and Environmental Impact 
Statements for local projects. 

Urban Aquifers  
Vulnerability concerns in aquifers underlying urban areas differ from those in a regional aquifer 
assessment. The urban environment usually encompasses a much smaller area, in this case only the 
Vancouver municipal water service area. Groundwater movement differences and geological 
heterogeneities are not easily mapped at such a small scale. Risks of contamination in an urban area 
do, however, increase with the greater concentrations of businesses and industries and with the wide 
array of infiltration facilities. 

Several risk factors were considered in establishing Vancouver’s aquifer vulnerability. These factors 
have been divided into aquifer susceptibility and infiltration risks.  Aquifer susceptibility refers to 
hydrogeologic characteristics that dictate how quickly a contaminant can move to a point of 
withdrawal in the aquifer. The two main susceptibility characteristics considered here are “depth to 

Exhibit B

8 
DocuSign Envelope ID: E8547197-ACC5-4DE9-AA34-FEB983AFCA33DocuSign Envelope ID: 7D861062-6BAA-476E-AF58-A510BDFA6C04



aquifer”, which is measured from surface to the top of well screens, and “time of travel” which refers 
to the time, typically in years, that it would take a “particle” of groundwater to move horizontally 
through to a City water station. Infiltration risks are identified by discreet discharge points such as 
infiltration drywells and septic tanks that can allow a contaminant to enter the vadose zone (below the 
soil surface). Risks associated with contaminant infiltration also increase at commercial or industrial 
facilities that manage hazardous materials.  

Hydrogeology 
Vancouver’s drinking water is supplied entirely from groundwater resources. An average of 26 million 
gallons is pumped every day out of 40 wells that take water from four different aquifer horizons: the 
Troutdale, the Upper and Lower Orchards, and the Sand and Gravel.  

The Upper and Lower Orchards Aquifers were formed from the catastrophic floods of the Pleistocene 
period and are composed of sands and gravels. Both Orchards aquifers are unconfined. Beneath the 
Orchards lies the Troutdale aquifer. The Upper Orchards aquifer does not develop in central and 
western Vancouver. In these parts of the city the Lower Orchards and the Upper Troutdale are found 
near or at the surface. The Troutdale is composed of semi-consolidated sand and gravel with some 
interbedded fine-grained material. Below the Troutdale formation lies the Sand and Gravel aquifer, 
also known as the Sandy River Mudstone, composed mostly of fine-grained material. All of these 
aquifers overlie a bedrock of basalt.  

The following map from a study by HDR Engineering (2007) depicts a west to east cross-section of the 
aquifers underlying Vancouver. 

       Figure 1:  Vancouver area aquifer cross-section 

2

SOUTH CLARK COUNTY AND VANCOUVER AQUIFERS 

I • 
h fa 

Le--!-- - - ----1----===:=--------

-------

ii 
I! 
Ii 

CJ ca..--•~ o ~~IIOJW(lll 
C=1 Ul'ffllf'IIOVT(y,l,f_.._... 
C:J-CCNf-.!IINI 
D lCMIJIIIIICIUltW.l.--61 

- I.Owtll~-0.l,,NI 

CJ !:':9wuoeoooe 

ii 
ti 
H 
H 

---'. -,-rr--., .. 

~ l'IIOl,m),,IU-~l~(R 

~CQM~l,Nlt 

~ ~-'°""--°' - co,.-~--, 
~ .,_'tONtOGIUl~-V'I 

DocuSign Envelope ID: E8547197-ACC5-4DE9-AA34-FEB983AFCA33DocuSign Envelope ID: 7D861062-6BAA-476E-AF58-A510BDFA6C04



The Troutdale/Orchards lithology throughout the Vancouver subsurface is primarily interbedded 
sedimentary material mixed with drainage-basin derived pebbles and cobbles. There are occurrences of 
clay and other flow barriers but these are scattered and difficult to map throughout the region.  

Although the map in Figure 1 shows distinct separations between the differing geologic units, these 
layer boundaries are often blurred. The Orchards Aquifer, also called the Unconsolidated Sedimentary 
Aquifer, is likely an alluviated portion of the Troutdale with little or no silica cementing. Historical 
water monitoring by the City indicates that water moves vertically through the hydrogeologic layers 
making it difficult to assign a specific aquifer sequence to the produced water.  

Hydrogeologist Chandler Ellis alluded to the challenge of identifying the source horizon in a 2008 
email saying: “Many wells in Clark County are "Troutdale" wells and they are truly completed in a 
cemented sand and gravel that is typical of the Troutdale geologic formation, BUT most of the water 
from the well comes from the Orchards aquifer above it.”   

Aquifer Susceptibility 
Two aquifer susceptibility parameters have been selected for this study as strong indicators of 
susceptibility of Vancouver’s urban aquifer system to contaminants. These parameters are 1) the time 
groundwater takes to reach the City’s pumping wells, known as “time-of-travel” or TOT and 2) the 
depth from surface to the drinking water aquifer.  

Time of Travel Modeling:  In the early 
1990s a groundwater flow and particle 
tracking model developed for the Portland 
Basin was used by the U.S. Geological 
Survey to simulate groundwater movement 
in Clark County aquifers (Morgan and 
McFarland, 1994).  Based on the analytical 
model, time of travel maps (also known as 
“zones of contribution” maps) were 
developed for Vancouver and Clark County 
water stations. The 1, 5 and 10 year time of 
travel depictions in Figure 2 represent the 
time it takes groundwater to flow 
horizontally through porous aquifer media 
until it discharges into a public water 
supply wellbore.                   Figure 2: Groundwater travel time vulnerability map 

Although flow and tracking models such as these can provide high quality simulations of complex 
groundwater dynamics, this analysis of Vancouver’s urban aquifer system has some limitations. In the 
Portland Basin model each cell was 3000 feet by 3000 feet, or about 200 acres per cell.  Flow 
delineations near wellheads are, therefore, broad approximations. Analytical results out beyond the 1 
and 5 year times of travel tend to be better indicators of flow direction and extent.  

Another limitation with the analytical model is that each layer of cells generally represents the entire 
thickness of an aquifer which can be from 30 feet to several hundred feet.  Also, all aquifer properties 
and pumping rates are assumed to be equal for the cell area. These assumptions again indicate that this 
regional type of analysis is more reliable at greater distances from the water stations. The model was 
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calibrated at steady-state conditions for 1988 well pumping and recharge rates. Historical data 
indicates that these rates haven’t changed significantly since then.   

Water level measurements evaluated in the lower Troutdale aquifer 
found that groundwater flows vertically from shallow to deeper in 
all areas of Vancouver except in some limited discharge areas near 
the Columbia River where there are upward flows.  

Depth to Drinking Water Aquifer:  There are many depth 
measurements used in aquifer analyses. One, termed “seasonal 
depth to high groundwater”, takes into account the depth the water 
table rises due to seasonal storms. Another, called “depth to 
groundwater” may describe shallow and perched water tables 
influenced by surface water levels of nearby water bodies. In 
Vancouver these include the Columbia River and Burnt Bridge 
Creek. The City also tracks “static” fluid levels in water wells 
which indicate how high a column of water will naturally rise in a 
wellbore due to hydraulic pressure in the aquifer before it is drawn 
down from pumping.  

Figure 3:  Example wellbore diagram 

In this aquifer vulnerability study we chose to map the depth where water is actually drawn from the 
aquifer into the pipe. Any contaminant descending from the surface would have to reach this depth to 
enter the municipal water source.  This depth is lower than the static level and is recorded in well data 
as the “top of screen”, which indicates where the pipe is actually screened for inflow. At a depth 
corresponding with the screened opening in the pipe, a contaminant can enter the city’s water system 
even if it does not disperse throughout deeper regions of the aquifer.  The following table lists details 
on aquifers accessed for municipal water in Vancouver:   

Table 1 – Vancouver Aquifers 
Vancouver 

Water Station 
Producing 

Aquifer 
Aquifer Inflow 

(highest screen top, 
feet below surface) 

Surface Water 
Features Nearby 

Direction of 
G/W Flow 

WS 1 Lower Orchards 191 Burnt Bridge Cr. NE to SW 
WS 3 Lower Orchards 231 Burnt Bridge Cr. 

Vancouver Lake 
NE to SW 

WS 4 Lower Orchards 85 Columbia River NE to SW 
WS 7 Upper Troutdale 

Sand and Gravel 
268 
859 

NE to SW 

WS 8 Upper Orchards 131 Burnt Bridge Cr. NE to SW 
WS 9 Upper Orchards 130 N to S 
WS 14 Upper Orchards 147 NE to SW 
WS 15 Upper Orchards 68 Burnt Bridge Cr. NE to SW 

Ellsworth WS Sand and Gravel 799 Columbia River Radial 
CPU – South Lake 411 Vancouver Lake NE to SW 
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                    Figure 4:  Initial hand-drawn depth map based on static water levels
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                Figure 5: Depth to groundwater vulnerability map based on top of screen 

Developing the Depth Map:  To develop the depth-to-aquifer map, contours were initially hand-drawn 
on a large city map using static water level data, time of travel delineations, and topographical 
information (Figure 4).  The map was then scanned as a TIFF image and depth range boundaries were 
traced into a polygon layer for editing and display in ArcMap. This map was later redrawn to reflect 
depth to top of well screen instead of static fluid level.  Figure 5 depicts depth ranges of less than 100 
ft., 100-200 ft., and greater than 200 ft. representing high, medium, and low relative risks, respectively.  

Recently developed CPU Water Station: In 2010 Clark Public Utilities drilled water wells and 
constructed a water station southeast of Vancouver Lake (near Fruit Valley Road).  They produce 
approximately 2600 gpm from the Sand and Gravel Aquifer at a screened depth of approximately 420 
feet below ground. The City’s Ellsworth Water Station wells, producing from the same aquifer at 
higher rates, have relatively small time-of-travel patterns (Figure 2). The CPU time-of-travel zones 
have not been included in vulnerability calculations because their depths and rates do not present a 
significant susceptibility risk compared to City wells producing higher volumes from shallower 
aquifers. 
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Infiltration Risks 
In addition to the aquifer susceptibility factors described previously, infiltration risks were also 
identified and mapped to provide a better composite determination of aquifer vulnerability. Potentially 
threatening infiltration sources in Vancouver include drywells, septic tanks, underground storage tanks, 
older sanitary pipe installations and perforated drainage pipe.  

The highest infiltration risks identified are those that result in discharges below soil. A contaminant 
spilled onto surface soil does not usually present the same risk to groundwater as an accidental or 
intentional discharge to a below-ground facility. Soils slow or even stop infiltration and soil organic 
matter often effectively filters out contaminants. Also, in most cases a significant surface spill will be 
noticed by someone and a timely cleanup will follow. Aquifer contamination risks are, therefore, 
substantially higher for discharges happening below the soil, and soil types were not considered in this 
vulnerability assessment.  

Drywells are installed frequently in Vancouver to handle stormwater discharge. Due to high infiltration 
rates, the city has more drywells and other infiltration devices than any other municipality in western 
Washington, handling approximately 60% of the city’s stormwater. Drywells can serve as fast 
pathways for contaminants in storm runoff, such as metals, petroleum products, pesticides, and animal 
wastes, which can be discharged below the soil into permeable zones above aquifers. The prevalence 
of below-soil stormwater infiltration facilities can, therefore, be linked to groundwater quality. An 
illustration of the number drywell installations in the city is shown in Figure 6 along with other 
infiltration devices at their points of discharge (“point sources”). 

Underground storage tanks (
discharges to infiltrate below t
present in an urban environme
industrial material storage tan
elevated environmental risks. 
did in the past. This means un
leak detection, alarms, and per
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UST’s), like septic tanks, provide a potential avenue for spills or other 
he soil and possibly reach groundwater. There are many types of UST’s 
nt including home heating oil tanks, fuel tanks and large below-ground 

ks. Because they are not visible at the surface, underground tanks have 
State and federal agencies now regulate UST’s more closely than they 
derground tanks have new requirements for double wall containment, 
iodic assessments. 
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ure 6: Drywells, underground storage tanks and contamination sites



A concern specific to leaking fuel tanks has been the gasoline additive, MTBE, which tends to migrate 
quickly and does not biodegrade in the ground. Also of concern are the standard gasoline components 
of benzene, toluene, ethylene and xylene (BTEX).  Many states have implemented MTBE bans but 
there are still risks from past contaminated sites and in areas where its usage as a gasoline oxygenate is 
allowed. 

Contaminated sites represent another type of risk to groundwater. Typically ground and water analyses 
have been performed at these sites which indicate to what extent soil and near-surface groundwater has 
been contaminated by past practices. Data shown above in Figure 6 comes from WA Dept. of Ecology 
maps which depict occurrences of known or suspected contamination sites with state-registered 
underground storage tanks. In the Vancouver area there are over 1200 combined UST’s and suspected, 
confirmed and remediated (no further action) contamination sites. 

Septic tanks in Vancouver are 
regulated and permitted by SW 
Washington Health District. 
Contaminants associated with 
septic effluent at commercial 
sites can include pathogens, 
toxic chemicals and nitrogen 
compounds. The City initiated 
a septic tank removal program 
which has effectively 
decommissioned over 1500 
tanks and made connections to 
sanitary sewer. Figure 7 
illustrates the locations of 
residential and commercial 
septic tanks.  
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 Figure 8: Sewer pipe age and concentration of perforated storm drainage pipe 

Figure 7: Septic tanks in Vancouver 

Perforated storm drainage pipe 
can also present a risk to the 
aquifer. Like drywells or septic 
systems, perforated pipe can 
allow inadvertent spills and 
discharges to enter the ground. 
Unlike drywells, these are 
usually located near the surface 
which allows for some 
contaminant capture in the soil 
horizon. 

Age of sanitary sewer pipe 
installations can also increase the 
risk of infiltration. In Vancouver, 
sanitary pipes that were installed 
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in the late 1800’s are considered to have greater potential for leaks than those installed after 1965 when 
the materials used were standardized and relatively reliable.   

In Figure 8 above aquifer vulnerability is depicted based on risks associated with concentrations of 
perforated stormwater pipe applications throughout the city and the age periods that sanitary sewer 
pipes were installed. 

Sites storing hazardous materials also present an increased risk of spills or leaking tanks. In 2003 the 
City of Vancouver’s 
City Council enacted 
local ground and 
surface water 
protection regulations 
in the form of a Water 
Resources Protection 
Ordinance, VMC 
14.26. As a part of the 
water protection 
program commercial 
sites are inspected and 
if a site stores certain 
defined volumes of 
specified hazardous 
materials then they are 
considered Class I or 
II sites. 
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Class I operations manage over 220 pounds of any mixture of hazardous materials containing 
constituents referenced in the U.S. Code of Federal Regulations, 40 CFR 302.4 (over 700 CERCLA 
designated chemicals).  Class II operations are defined as those that manage over 2,200 pounds in total 
of the hazardous materials containing chemicals from 1) the Washington Administrative Code’s 
Toxicity Characteristics listing of 40 metals and toxic chemicals (WAC 173-303-090), or 2) containing 
any of 47 designated halogenated solvents, such as TCE and PCE, which have had a history of 
negatively impacting groundwater.  Based on these classifications, City inspection staff has identified 
over 200 higher risk “classified” businesses and industries located within the city limits.  A map of 
these facilities is shown in Figure 9. Program inspectors also visit sites which store lower volumes of 
hazardous material. These are labeled “not classified” facilities on the map.   

 Figure 9: Facilities storing hazardous materials, classified by ordinance 

Vulnerability Calculations 
As discussed previously, two factors are considered significant in determining source water 
vulnerability in the Vancouver area.  These are aquifer susceptibility parameters including depth to 
aquifer and distance to municipal water wells, and infiltration risks such as drywells, septic tanks; and 
facilities that store hazardous materials. The combination of hydrogeologic susceptibility factors and 
pollutant risk factors form a composite vulnerability. 

Risk Factors and Weights 
A table of the susceptibility and risk factors selected for the evaluation of aquifer vulnerability in 
Vancouver’s urban setting is shown below: 

CLH I 
C: ll>HU 
Nc,l CI ·•mctd 
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Table 2 - Vancouver Aquifer Vulnerability Parameters 

Vulnerability Factors Weighting Map Raster Formats 
Aquifer Susceptibility Susceptibility Maps 

Wellhead time of travel - (Vtrvl) 4 Polygons 
Depth to drinking water aquifer - (Vaqdp) 4 Polygons 

Infiltration Risk Sources Infiltration Risk Maps 
Class I,II Facilities – parcels (Vclss) 4 Parcel polygon centers converted to density 
Drywells – (Vdrwl) 4 Points converted to density 
Septic tanks – (Vsptc) 4 Points converted to density 
Known/suspected contamination sites - (Vcont) 3 Points converted to density 
Underground storage tanks - (Vust) 3 Points converted to density 
Perforated storm drainage pipe - (Vperf) 2 Lines converted to density 
Age sanitary sewer pipes installed – (Vsanp) 2 Polygons  

The vulnerability parameters chosen had to meet three criteria: 1) they clearly represent a susceptibility 
or infiltration risk, 2) they have been identified through research or experience, and 3) they are 
measurable and therefore “mappable”. 

Vulnerability parameters were weighted based on the potential risk each represents to the aquifers. The 
following describes the reasoning behind assignments of parameter weights: 

Wellhead time of travel (4): Since the main goal here is to map the risk that a contaminant 
could reach a municipal water well, the horizontal time of travel to a water station is considered 
one of the most significant risk factors. 
Depth to drinking water aquifer (4): Like time of travel, the depth to which a contaminant must 
vertically move to reach the inflow point in a water well is one of the most important factors.  
Class I, II facilities (4): Since they store and manage significant volumes of hazardous 
materials, Vancouver classified facilities present a fairly high risk to source waters. Many of 
these sites are also recognized by state and federal agencies as designated Tier II facilities and 
as permittees in the Industrial Pretreatment or Industrial General Stormwater programs.  
Drywells (4): The presence of drywells represents a higher risk in that they provide an avenue 
for contaminants to enter the sand and gravel lithology below the soil surface. 
Septic tanks (4): Septic tanks in commercial areas can present a high risk of flushing of 
contaminants below the soil’s surface. Mapped septic occurrences include both commercial and 
residential locations. 
Contaminated sites (3): Although sites with a history of contamination can present a risk to an 
aquifer, these sites have already been identified by the state and in most cases are in 
remediation, so the risks to groundwater are moderate. 
Underground storage tanks (3): In the past UST’s presented a greater risk but state and federal 
regulations now stipulate more protective design features such as double-walls and alarm 
systems which reduce the risks of leaks and groundwater contamination. 
Perforated storm drainage pipe (2):  These types of pipes present a lower risk in that they are 
usually placed fairly shallow allowing for some contaminant capture in the soil horizon.  
Age of sanitary sewer pipe (2): A fairly minor risk for leaks to groundwater but still a concern 
because some sanitary pipes in Vancouver have been in the ground since the late 1800’s.  

Creating Vulnerability Maps in ArcGIS 
Three specific data formats were used to develop the composite vulnerability maps. Input data were 
available as polygons (time of travel, depth to aquifer, and age of sanitary pipe), discrete points 
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(classified facilities, drywells, septic tanks, contamination sites, and UST’s), and lines (perforated 
storm pipe). These formats are listed above in Table 2. All input data were converted to raster format 
with gridded cells of 50 feet x 50 feet.  

The point data were converted to densities to allow for raster calculations. These conversions resulted 
in a risk range of 1-10 with 10 representing the highest risk. The polygon map ratings, on the other 
hand, ranged from 1 to 3 with 3 representing the highest risk. Because polygon shapes were not 
converted to densities it was necessary to increase the polygon risk ranges to match the 1-10 ranges 
used in the other data. Depth to aquifer and age of sanitary pipe ranges were modified to three risk 
values of 2, 5 and 10.  Time of travel polygon ranges were bumped to 4, 7, and 10 recognizing that a 
10-year time of travel still represents a moderate aquifer risk.

Because the City has defined by ordinance that the entire city limits is a “critical aquifer recharge 
area”, all of the underlying aquifer is considered vulnerable and areas outside of defined time of travel 
polygons (areas of “no data”) were given a rating value of 2.   

For illustration purposes, the processes used to achieve a final composite sum of weighted cell values 
for 4 of the 9 raster source data are shown in the following partial flowchart: 

       Figure 10: Segment of flowchart showing composite weighting calculation process 

Creating density and normalized polygon maps made it possible to use the ArcMap© raster calculator 
to perform a weighted sum on layers with different map formats.  A sum of combined weighted 
infiltration risks was developed based on the following calculation: 
VINFL  =  Vclss(Wclss) + Vdrwl(Wdrwl) + Vsptc(Wsptc) + Vcont(Wcont)  + Vust(Wust) + Vperf(Wperf) + Vsanp(Wsanp)

Final composite vulnerability was calculated using the total weighted infiltration factors combined 
with a sum of weighted susceptibility factors consisting of depth to aquifer plus time of travel:   
VSUSC  =  Vaqdp(Waqdp) + Vtot(Wtot) 

Composite Aquifer Vulnerability  =  VINFL + VSUSC
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Objectives of the Aquifer Vulnerability Study  
The main objective of this project was to determine areas in Vancouver where the aquifer is most 
susceptible to contamination due to physical aquifer properties, such as depth of and distance to water 
wells, and risk factors related to below-soil infiltration of contaminants. An urban aquifer system is at 
an increased risk for contamination because there are greater numbers of commercial and industrial 
operations located in a more populated area. The vulnerability factors that present the most significant 
aquifer threats in Vancouver were individually mapped, risk-rated, and then used to calculate and map 
the composite vulnerability.  

The final vulnerability map allows the City’s Water Protection program to target inspections, focus 
outreach campaigns, and provide guidance on where to apply more concentrated technical oversight in 
the field to maximize the effectiveness of limited staffing and budget. The susceptibility maps are also 
useful when evaluating a proposal for development. New facilities that are to be developed in the 
highest risk areas of the city will need to incorporate appropriate protective measures and be designed 
to minimize the risk of groundwater contamination. 

The map in Figure 11 depicts the final composite risk tally representing weighted sums of the selected 
urban aquifer vulnerability parameters. This map can be overlain with useful layers showing city 
streets, tax lots, storm and sanitary lines, and aerial photos to provide a valuable overview of areas in 
the city in which to focus staff time for monitoring and inspections. 

Figure 11: Composite aquifer vulnerability map 
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 Conclusion 
Aquifer vulnerabilities for an urban drinking water source have been assessed and mapped using local 
aquifer susceptibility attributes which include depth to drinking water aquifer and time-of-travel to 
municipal water wells, and infiltration risk sources which include industrial and commercial sites 
managing hazardous materials, known or suspected contamination sites, drywells, septic tanks, 
underground storage tanks, perforated drain pipes and aging sanitary pipes.  

Vulnerability factors were mapped, weighted, and combined to form a composite vulnerability map. 
The resulting composite map has become a valuable tool for identifying areas that should be closely 
monitored by the City’s Water Protection program in order to verify that the facilities in those areas 
implement practices that are protective of water quality and the environment.   
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SUMMARY 

ORDINANCE NO. __________ 

AN ORDINANCE declaring an emergency and adopting a six-month temporary 

moratorium prohibiting the establishment of new, or expansion of existing, large-scale fossil fuel 

facilities; directing staff to formulate recommendations addressing the circumstances 

necessitating the moratorium; and establishing an immediate effective date. 

The full text of this ordinance will be mailed upon request. Contact Raelyn McJilton, Records 

Officer at (360) 487-8711, or via www.cityofvancouver.us (Go to City Government and Public 

Records).  
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