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Memorandum
TO :

The Honorable County Council
Jack Louws, County Executive

FROM:

Cliff Strong, Senior Pia

THROUGH:

Mark Person ius, Asst. Director tJA

DATE:

April 20, 2017

SUBJECT:

2016 Critical Areas Ordinance Update
County Council Review Workshop for May 2, 2017

nne~
f

On May 2, 2017 the Council will continue its review of the Critical Areas Ordinance
Update.
Topics to be covered include review of questions, comments, and suggestions by
Councilmembers related to:
•
•
•
•
•
•

Article
Article
Article
Article
Article
Article

2.
3.
4.
5.
6.
7.

Administrative Provisions
Geologically Hazardous Areas
Frequently Flooded Areas
Critical Aquifer Recharge Areas
Wetlands
Habitat Conservation Areas

The issues listed herein are those remaining from the staff memo from your April
18th workshop that Council has not yet addressed.
To prepare for this meeting, please review this memo, the draft code, and the BAS
Report Addendum . The yellow highlighted text in this memo indicates Council
proposed edits.
(Council members also have other suggestions for Article 5, Critical Aquifer
Recharge Areas, and for Article 8, Conservation Program on Agriculture Lands, but
we will review them at a later date.)
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ISSUE 44. (Brenner) (Holdover from 4/4/17)
At Council's 4/4/17 workshop, Council discussed Councilmember Brenner's proposal for this section. No
decision was reached, and Council asked staff to provide a clean version of it (i.e., without all the
strikeout/underlines). Here it is:
16.16.350 Volcanic hazard areas- Standards.
B. Lahar Hazard Zones. Implement evacuation procedures and other emergency preparedness
measures. Create a lahar warning system. All property owners within Lahar Hazard Zones will be
notified of risks and will sign a Hold Harmless Agreement with the County. This will also be attached
to title of property. All commercial buildings in Lahar Hazard Zones will have signage placed at
entrances.

She also proposed some statements that staff suggested be put into the Findings of Fact if her proposal
is accepted, to which she and the rest of the Council agreed.
The Council postponed this discussion, and Councilmember Browne made a motion, which passed,
outlining what Council expects of lahar regulations. The motion was:
"The County's primary responsibility with regard to lahars is to:
1. Warn property owners of the potential risks before they invest.
2. Monitor potential sources of the risk.
3. Include the risk within the County's emergency management plan.
4. Warn people present of the risks that exist and alert them when a hazardous event is
anticipated.
5. Provide clear guidance to persons present how to best evacuate the area when necessary."
Staff Response: Staff would suggest that the only point in this motion that could/should become a CAO
regulation is the first. This can be done by (1) keeping our volcanic hazard map current, updating it as
new Best Available Science is available and continue to make it available online; and, (2) requiring a
notice on title that a property is within a volcanic hazard area when someone applies for a permit. And
pursuant to 16.16.265(B), this is already a requirement of the CAO. We could also require that for any
new building permits issued for commercial or public uses signage be placed at entrances or other
visible places (similar to Maximum Occupancy signs). This could help further point 4 of Councilmember
Browne's motion.

The rest of these items would need to be put on a work program, perhaps under Emergency
Management. It would entail paying for (or helping pay for) monitoring equipment, revising our
emergency management plan, installing community signage, and producing informational materials.
However, having heard clearly from Council as to their goals, staff has prepared yet another alternative
that we hope captures what Council's looking for.
• It allows all uses allowed per the property's zoning district and expansion of nonconforming
uses.
•
For anything more than single-family residences, duplexes, accessory structures, and sewer
lines, it requires a property specific Emergency Management Plan.
• And it requires that all uses put a notice on title that the property is in a volcanic hazard area
(compliance with wee 16.16.265).
In subsection (B), we've highlighted text for your consideration that would allow the requirement for an
Emergency Management Plan to be waived if farther away from Mount Baker. This would mean that
applicants farther away, say near Ferndale, wouldn't need to prepare such a plan. We've left the travel
time blank for Council to decide where that line should be.
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16.16.350 Standards - Volcanic hazard areas.
A. Subject to wee 16.16.320(A, B, and C) and

wee 16.16.265, the following uses are allowed in any

volcanic hazard areas:
1.

Single-family residences and duplexes.

2.

Accessory structures not involving human occupancy.

3.

Sewer collection facilities, communication facilities, and other utilities that are not likely to
cause harm to people or the environment if inundated by a lahar. Underground utilities such as
pipelines shall be allowed if demonstrated through a geotechnical analysis to be sufficiently
buried as to not likely be damaged by scour caused by a lahar.

4.
B.

Agricultural and forestry uses not including human habitation.

Subject to

wee 16.16.320(A, B, and C) and wee 16.16.265, the following uses may be allowed in

volcanic hazard areas subject to the submittal and approval of a Volcanic Hazard Emergency
Management Plan meeting the requirements of subsection (C); however, this requirement may be
waived for properties located in an area with an estimated lahar arrival time of more than XXX
minutes:
1.

Expansion of leeal nonconformine uses meetine criteria of wee 16.16.270 and

2.

All other uses allowed per the property's zoning district.

wee 20.83.

Volcanic Hazard Emergency Management Plan. Where required by subsection A, a Volcanic Hazard
Emergency Management Plan shall be submitted for approval and meet the following requirements:
1.

Is consistent with and integrated into a community emergency plan maintained by the Sheriff's
Office of Emergency Management.

2.

Includes an emergency evacuation plan showing that the proposed project is that is within
walking distance to a legally accessible area outside of the lahar inundation zone in an amount
of time less than the anticipated time that it takes a lahar to reach the site, ideally after the
triggering of a lahar warning system. The County will maintain travel time projection maps to
estimate lahar approach times.

3.

Is required to be updated and exercised every three years.

4.

Evacuation route maps must be posted on the premises.

ARTICLE 2. ADMINISTRATIVE PROVISIONS
ISSUE 50. (Brenner) (Tabled from 4/18/17)
16.16.230 Exempt activities.
The following activities as specified are exempt from the provisions of this chapter:
B. Maintenance of eJill&tiAg, law fuUy-e.s.tablisAe4 vegetation, landscaping, and gardens within a
regulated critical area or its buffer, including, but not limited to, cutting, mowing lawns, weeding,
removal of noxious and invasive species, harvesting and replanting of garden crops, pruning and
planting of noninvasive ornamental vegetation or indigenous native species to maintain the general
condition and extent of such areas; provided, that native growth protection areas, FflitigatioR sites,
or other areas protected via conservation easements or similar restrictive covenants are not covered
by this exception.
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Staff Response: This issue was tabled at your 4/18/17 workshop so that staff could prepare language
based on Council' s direction. Here' s our suggestion:

B. Maintenance of vegetation, landscaping, and gardens exislinK on Se pteu11.Je r 30 2005. within a
regulated critical area or its buffer, including, but not limited to, cutting, mowing lawns, weeding,
removal of noxious and invasive species, harvesting and replanting of garden crops, pruning and
planting of noninvasive ornamental vegetation or indigenous native species to maintain the general
condition and extent of such areas; provided, that native growth protection areas, or other areas
protected via conservation easements or similar restrictive covenants are not covered by this
exception.

ISSUE 52. (Brenner)
16.16.235 Activities allowed with notification.
B. Activities allowed with notification:
9.

Routine maintenance of ' :•.
~eJs..d l tc h es on agricultural lands; provided, that all of the
following are met:
a. The maintenance is necessary to support 1~Ag-agricultural operations;
b. The maintenance activity does not expand the dimensions of the drainage channel beyond
the original, lawfully..e.c;913lisl:led-dimensions;
he-agFieY+~~• I'al--aaivffie&-.a.Fe-tOOQi-J~IfS"'ant=·~R-a~&Ved co~iefHaffil-~

c.

d.

pr pafe~puFSUdl~Hh.-!&.~0;
The farm operator obtains a hydraulic project approval (HPA), if required, from the
Washington State Department of Fish and Wildlife (WDFW) prior to the maintenance
activity; and
The farm operator provides a copy of the HPA to the technical administrator as part of the
written notification. N~itten not' l€at.ien rs needed,.

Staff Response: Staff is OK with deleting "ongoing" in subsection (a) and the sentence following (b).
However, we oppose deleting "lawfully established" in subsection (b) because any ditches proposed to
be expanded must go through both County and State review (WDFW at a minimum), and in some
instances, Federal review. Yet someone could illegally expand a ditch when no one's watching then
claim that that was the original configuration. Anyone who's expanded a ditch legally should have the
documentation to show that they did so.

ISSUE 53. (Brenner)
16.16.240 Technical administrator and hearing examiner authority.
A.

C.

The technical administrator shall have the primary responsibility for reviewing development
proposals for compliance with this chapter and is authorized to approve, deny, or condition permits
in accordance with the standards set forth herein. The technical administrator shall also have the
following authority:
L_Authority to grant, condition, or deny reasonable use permits for single-family residential
bLJil.dlng pe rmits j:@sfSeAte5-J}~~uts ide of g.eolegie.lUy l:lazardo~ s areas
withi n c itka t areas a d/or th ei buffers if t he perm it s do not sa t isfy the app licable regulat io ns.
The Whatcom County hearing examiner is hereby vested with responsibility and authority to hear
appeals and perform the following duties:
2. Authority to grant, condition, or deny reasonable use permits for all AeA-Si~e family
developments, exce t sin le -fam ll bui ldln erm lts affecting critical areas if pe rmits do no~
W isfy th applicable regu latio 11 ~n~l develo~g.i :aJ.I.y-l'h*a.f'Eieu£.¥eas.
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I

D. In granting, revising, or extending a permit, the tech. nical administrator, or hearing examiner,
!l l ~ • !! dlluwed IJ d JiiLd !Jh.: ILI W:>d~ l:tVWJ.ni.:~-~~li d iJ.I~, may allat.:h sut.:h wnditions,
modifications, or restrictions thereto regarding ...

_to t h~

Staff Response: Staff is unclear what the language added to {A)(2) or (C){2) is intended to do: "Authority
to grant, condition, or deny reasonable use permits ... if the permits do not satisfy the applicable
regulations?"
As for (D) the addition isn't really necessary, as we can only condition as law allows. It doesn't change
anything to add it here, and is redundant.

ISSUE 54. (Brenner)
16.16.245 Interdisciplinary team.
A. The interdisciplinary team shall include the applicant and/or their technical representative, local,
state, or federal agency or tribal representatives with expertise in the field if 212 ro lria te, and/or
independent qualified professionals with expertise relating to the critical area issue.
Staff Response: Staff is neutral. It's not really necessary, though, as this whole section is "if
appropriat e." We would really only do something like this on large, complex projects.

ISSUE 55. (Brenner)
16.16.250 Submittal requirements and critical areas review process.
D. The technical administrator may waive the requirement for critical areas review under this chapter
when ·. s he determines that all ofthe following conditions are met:
1. The proposed development activity is located on a parcel that received a..Qproval of a previous
critical areas review within the rlor 5 e rs site conditio s ave not ch an ed afl9--t-A~
app litab l e-regu-latisn~;..~net-'rtlbsBA-t!~ffi.aAgee,-afl{l--a-pr*Elpriate

2.

3.

Cou+lt-v1*"fffiil5 ~

issuee;
All critical areas on the parcel have been identified and delineated and the effects of the
proposed development activity have been thoroughly considered in accordance with the ~
~t-~at-ie-As-w+eUec+a-to-+Re-h~AEi--Bes~vailable-*ieRte re ulatioos in etl.~ct a..U.O.~
time;
~wit-y i!Hfl.-Ef.H'flJ~Ifa.l'lt~Wifl+-aJ+tlefffiiHfH-lffi.OOAS- iH€~~~€1-iFig-~l"ljtigat-ftlg·+Hea£1:1Fe-S;--a-

pf}litafl.le, that w~eG-*"'t)aff-Gf...t.la fJfiOHelliew-aA£1- t he~f n&out-stanaing
iGia ~ i~amfHti&AS-#lat-w ere i 1~t-ef.-~he previel+S-felliewlf a ermit was
obta ined, the activity is in compliance with all pe rmit cond it ions, incl uding miti ati n measures
s applicable, that we re imposed as part of the rior review and there are no outst andil}g
violations of co f'!dit ions that were imposed as Qart of that review;

Staff Response:
(D){1)- Staff recommends that Council not delete "and the applicable regulations have not substantially
changed." The reason is that Council (or the State) may at some point change the regulations, in which
case we would think Council would want future developments to comply with those newer regulations.
We've no issue with deleting "and appropriate County permits were issued."
(D)(2) -Staff has no issue with this deletion.
(D)(3)- Staff has no issue with this change, and the grammar works better if "and appropriate County
permits were issued" in {D)(1) is deleted .
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ISSUE 61. (Brenner)
16.16.262 Watershed-Based Management Plans.

D. W:ltCr!;hcd Ooscd M;magcmcnt Pion:; shoJI be approved by the County Countil by ordina nce und
appended to this chapter. The process for approval shall be as follows:
1.

erts.
Staff Response: Staff is neutral. It's not really necessary, though, as this whole section is "if
appropriate." We would really only do something like this on large, complex projects.

ISSUE 63. (Brenner)
16.16.263 Mitigation Banking.

(B)(6)

Following receipt of the recommendation, the County Council shall proceed with review in
accordance with the procedures outlined In Chapter 20.88 wee. +Ae--eG~A-~AetJ-sl:lali-seek--a

A

1-f:e.ee.Ft=lf'AeAda*l+-lfeA-HRe-a~l€~1-aElvJ.sGfY-EGFAmiUee·#-l.,~Fef)&Sat-wwelves

EGA~ieA-e~gFial lfi:H'a,l-la-AEk

The count council shall seek a final recommendation from the
a ricult !,! ra l advisory commj.J:tee if the pro posal involves conversion of agricu ltura l land.
Staff Response: No need to reinsert this; it was stricken because (B)(3) (above) already states this

(though we could strike "initial" in (B)(3) if that is Council member Brenner's concern).
ISSUE 64. (Brenner)
16.16.265 Critical areas protective measures.

When an im act to critica l r ea -~~ ~f.e.f:f&t)e§ea or a buffer w ill occu r because of a
12!.Q,POSed development. a standard buffer w idth has been altered, or mitigat ion is required. one or more
of the following pro tective measure shall be applied:
Staff Response: Staff is neutral; they both mean the same thing (all impacts are "proposed" prior to the
development being built).

ISSUE 65. (Brenner)
16.16.265 Critical areas protective measures.
B. Notice on Title. The owner of any property containing a!!Y critical area or buffer for which a

development permit is about to be issued and for which t~p ro po.sed development will impac t a
area or buffer shall record a notice with the County Auditor real estate recordsL in a format
approved by the technical administrato r. and provide a copy of the filed notice to the Planning and
Development Services Department at the time the permit is issued. The notice shall state-advise of
the general presence of Ae-a n irn acte critical area or buffer on the property, and the fact that
limitations on actions in or affecting the critical area or buffer exist. The notice shall provide that
restrictions on uses within the critical area exist until such time as the technical administrator
approves a change in restriction and such approval is filed. This notice on title shall not be required
for a development proposal by a public agency or public or private utility within a right-of-way or
easement for which they do not have fee-simple title. This re uirement m shall be waived by the
~ritical

.
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Staff Response: The proposed amendments here change the standard as to whether something is
recorded on the title from having a critical area onsite to having an impacted critical area onsite. That's
fine, if that's how Council wants to proceed, though it does means that subsequent buyers wouldn't
know that there are critical areas on the property prior to purchasing the property. It seems like it would
be in the public's interest to know this before buying a property.
Additionally, this section seems to be contradictory to the proposed deletion of 16.16.260(C) & (E) (Issue
59, above), for even if it just applies to an impacted critical area onsite this section still says it needs to
be recorded, though she's proposed deleting that requirement in the other two sections.

ISSUE 68. (Donovan)
Is 16.16.270{8){2(k) creating a new exemption (a new "reasonable use"?) Why allow new exemption for
2500 sq. ft. single family house?
Staff Response: No. If someone has a lot that's totally encumbered with critical areas, we must still
allow the use of that property (otherwise it could be found to be a "regulatory taking"). Across the State,
a single family residence is typically considered the least impactful use, and thus the most "reasonable"
use to allow to impact a critical area. However, there have been many court and GMHB cases
challenging jurisdictions attempt at limiting the house to the smallest size possible. The courts generally
look to the sizes of homes in the neighborhood and lean toward a median home size as reasonable. The
inserted language comes from PDS Policy PL5-85-001A, adopted and in use since 1985 as a guide to
what a reasonable house size is in Whatcom County. However, also see Issue 67 regarding what that size
might be.

ISSUE 69. (Brenner)
16.16.270 Reasonable use.
B. Reasonable Use Standards.
2. To qualify as a reasonable use, the technical administrator or hearing examiner, as appropriate,
must find that the proposal is consistent with all of the following criteria:
k. For single-family residence s, thl:! maximum lm act area R_aJirn a be no lorf.(er th<.1n ¥00
,WOO . quare feeL Thi impact area shall include the residential structure as well as
appurtenant development that are necessarily connected to the use and enjovroent of a
si le-famil residence . These a u enant develo ments include ara e decks
driveway , parkin& utilit ies (exclusive of an on-site septic sy ternJ, and all lawn and
landscaping, with the following exceptio ns:
i. On lots outside of the shoreline jurisdiction, when an extended driveway Is necessary to
access a portion of a development site with the least impact on critical area and/or
buffets, those portions of the driveway hall be ~xcluded from the ~~30 00 sguar
foot maximum impact area provided that the access road meets the standards of wee
16.16.620(E) or 16.16.720(e), as app licable.
Staff Response: Staff had originally proposed 2,500 s.f. since it's consistent with the Shoreline
Management Program rule, and so we'd used it for years as a guideline for reasonable uses. However,
the Natural Resources Supervisor now says that such inconsistency is OK, as the 2,500 s.f. rule would still
apply in the shoreline jurisdiction, where lots tend to be smaller. In fact, he now believes that, given that
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rural, non-shoreline lots tend to be much larger (5 & 10 acres), we could actually bump this up to 4,000
s.f. or 10% of the parcel size, whichever is smaller.

ISSUE 70. (Donovan)
Subsection (C}(l}(a}: Need clarity on this change. Why an exemption for single family homes?

Staff Response: Most the changes here relate to separating out the reasonable use rules from the
variance rules, which were moved into a new section (staff felt that the two mechanisms are different
and each warrants its own section). The existing "exemption" for SFR from a reasonable use public
hearing allows staff to process the permit and keep the cost lower for homeowners.

ISSUE 74. (Brenner)
16.16.280 Appeals.
A. Final permit decisions made by the technical administrator shall be subject to appeal in accordance
with the procedures of Chapter 2.33 WCC and WCC Title 20; provided, that the applicant may
request administrative review by the director of planning and development services prior to
initiating a formal appeal process. Decisions of conditions applied to specific permits shall be subject
to the appeal provisions for that permit. A rec rest tqJ..tl~J!L@.Jo r fQr an adrrl_ini trati v~ re'{iew st s
the appea l process.
G,...-A~sli~H1&H'aisetl- ffi.:tbe-et:igi ~!<!~iiPf'J~Wil iA~-~ Ae-Feaftef-Watve

Staff Response:
Subsection (A) -Since the appeal hasn't actually started, staff suggests that this read, "A request for
g_ mi istrative re views all sta the ti e with in which one must file an ppeal until a decision on the
review is issued. "
Subsection (G)- Staff recommends against. This was proposed by staff so as to ensure all appeal issues
are raised with the first appeal body in the appeal process. Eliminating it would mean that someone
could appeal to the Hearing Examiner, not raise certain issues, then appeal to the County Council and
add new issues, then appeal to the courts and add new issues. Normally in any appeal process the
appellant must raise all issues up front so that each appeal body addresses the same issues.

ARTICLE 3. GEOLOGICALLY HAZARDOUS AREAS
ISSUE 78. (Brenner)
16.16.310 Designation, mapping, and classification.
(C}(1) Landslide Hazard Areas. Landslide hazard areas shall include areas J3Gtefitia41 susceptible to
landslides based on a combination of geologic, topographic, and hydrologic [actors. They include
an areas susce tib e to rnass movement d e to any combination of bedrock, soil, slope
(gradient), slope aspect, slope form (cone ve, convex, planar), geologica l structure, surface and
subsurface_ hydrology, or other physical factors . Landslide hazard areas shall also a-REI-include
Elre s along which landslide material may be routed or which may be subject to deposition of
landslide delivered material. Potential landslide hazard areas include but are not limited to the
R~i~1.ai'E4reas-shaU-be- ~~~

ssifie~ lews :
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16.16.375 Review and reporting requirements.

A.

When County critical area maps or other sources of credible information indicate that a site
proposed for development or alteration is, or may be, located within an active or fleH:en-t-lal
geologically hazardous area, the technical administrator shall have the authority to require the
submittal of a geological assessment report.

Staff Response: In both of these subsections, the proposed change deletes the term "potentially" or

"potential" (used in reference to geohazardous areas) . Staff is OK with this; however, it should be
pointed out that this terminology was recommended by Dan McShane, a local geologist and member of
the Citizens Advisory Committee. His argument was that in geologist terms, all geohazardous areas are
only "potential" unless they're in the act of actually moving. However, staff doesn't believe that
removing the term will have any effect on the code.

ISSUE 79. (Brenner)

Staff Response: Staff doesn't have an issue with the first amendment (changing "but not be limited to"

to "if possible," as we don't see that it will have an impact on the code.
Staff recommends against deleting, "impact avoidance may mean no development will be permitted on
a property." This line comes straight from the WAC. Deleting it could lead to development not only in
lahar hazard areas, but in other geohazard areas, such as active landslides, known debris flows, or
alluvial fans, as well.
Additionally, this change may be considered inconsistent with CompPian Policy lOE-10, which states,
"Require applicants for development permits located in natural hazard areas to provide development
plans designed to minimize the potential to exacerbate the natural hazard as well as the risk of damage
to property or threats to human health and safety. In natural hazard areas where engineering solutions
cannot be designed to withstand the forces expected to occur under the design event of a particular
natural hazard, or off-site adverse impacts to adjacent properties or ecosystems cannot be adequately
mitigated, What com County may deny development permits intended for permanent or seasonal human
habitation as described in the Critical Areas Ordinance." (emphasis added)
As to the last sentence about a hold harmless agreement, staff is OK with but recommends the following
instead:
Where assessment by a qualified professional has shown that mitigation of the hazard or avoidance
cannot fully eliminate the risk to human safety, the techn ical administrator may require the ap licant to
enter into a Release and Indemnification Agreement with the county, which will be attached to title of
the property along with a Notice on Title for Regulated Critica l Areas . The Release and Indemnificatio n
Agreement sha ll not substitute for the implementation of all reasonable mitigation measures
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minimized to as low as reasonabl y practicable.

ISSUE 82. (Brenner)

16.16.325 Landslide Hazard Areas- Standards.
A. General Standards. The following activities may be allowed in active landslide hazards areas when
all reasonable measures have been taken to minimize risks and other adverse effects associated
with landslide hazards, and when the amount and degree of the alteration are limited to the
minimum needed to accomplish the project purpose:
1. Developments that will l~a-ve.·A&not increase the threat to the health or safety of people and will
not ncrease potential far landslides on or off the site and meet the reasonable use standards as
set forth in wee 16.16.270.
3. Access roads and trails that are engineered and built to standards that avaiEI-min imize the need
for major repair or reconstruction beyond that which would be required in non-hazard areas.
Access roads and trails may be permitted only if the applicant demonstrates that no other
feasible alternative exists, including through the provisions of Chapter 8.24 RCW. If such access
through critical areas is granted, exceptions or deviations from technical standards for width or
other dimensions and specific construction standards to minimize impacts i cludln
r Ina
and dra ina e maintenance tans may be r~gg!_~gspetifiee .
Staff Response: Both of these proposed amendments lessen the County's ability to protect people from
landslides.

ISSUE 84. (Brenner)

16.16.340 Seismic Hazard Areas- Standards.
Development may be allowed in seismic hazard areas when all of the following apply:
B. Public roads, bridges, utilities, and trails shall be allowed when there are no feasible alternative
locations and geotechnical analysis and design are provided that eMutoe-tf:le- minim ize damage to
roadway, bridge, and utility structures and facilit ies wi U-AfH-be-51:*5EepH&Ie4&4an-~from
seismically induced ground deformation . Mitigation measures shall be designed in accordance with
the most recent version of the American Association of State Highway and Transportation Officials
(AASHTO) Manual or other appropriate document.
As well as in:

16.16.345 Alluvial Fan Hazard Areas -Standards.
B. Roads, utilities, bridges, and other infrastructure

w l~e~+t h at re located and designed to j:.fe.\1-eH
r.gg..!:!L_adverse impacts on critical areas and avoid the need for channel dredging or diking or other
maintenance activities that have the potential to substantially degrade river and stream functions.

And:

16.16.355 Erosion hazard areas- Standards.
(A)(1) Developments that wiM ve-- ne m inimize th reat to the hea lth or s fety of peopJ~-~!lcl wjll_oQt
lDcrease_the j isks _g.f alluvial fan hazards on or off the site and meet the reasonable use or
variance standards as set forth in wee 16.16.270.
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Staff Response: Staff is neutral. Again, these amendment seem to lessen the County's ability to protect

from "ensure" or "prevent" to "reduce" or "minimize," but on the other hand, it may be an unattainable
goal to design infrastructure to "ensure the structures and facilities will not be susceptible to damage."

ARTICLE 4. FREQUENTLY FLOODED AREAS
ISSUE 88. (Brenner)
16.16.430 Review and report requirements.

F.

Critical areas assessment report requirements may be waived for single-family developments and
structures accessory to agricultural uses when the technical administrator and the public works
department dete rmine that F minimal adverse impacts G.f'--fi5ks-te-l j.~fGpe,ct:y,--er-eeela~i ea l
ftmdieM-will occur.

Staff Response: Staff recommends against. Again, these amendments seem to lessen the County's
ability to protect and remove the ability to assess risks to life, property, or ecological functions. This
would violate the FEMA BiOp and is not consistent with GMA or ESA.

ARTICLE 5. CRITICAL AQUIFER RECHARGE AREAS
ISSUE 89. (Brenner)
16.16.520 Critical aquifer recharge areas- General standards.

In addition to the applica ble general protective measures found in W C 16.16.265. A!! II development in
a critical aquifer recharge area shall meet the following standards:
A. The proposed development will not cause Signifi cant roA-~miflan t-s- co n t am i na t ion t o e-nte the
aquifer and will not significantly
, .,
affect the recharging of the aquifer ' 1, ·1 , .::
Staff Response: Staff recommends against. What constitutes "significant" contamination versus

insignificant contamination?

ARTICLE 6. WETLANDS
ISSUE 99. (Brenner)
16.16.670 Review and reporting requirements.

(C)(2)

Wl:len tl:te f) FOJ;Josed siflgffi-~ewe~Hflg-aA~EiateEI-featwes are loeate~de-tAe
sta-Aaa~l#ef-t:el'f-liife.G.-under 'P.'CC la . le.G~O (no encroachment), no assessment rei'IO~
~ When the proposed si ng!clamily dwell ing and associa ted features are located
outsi de th e sta ndard buffer re uired under wee 16.16.630 (no encroachment t..., no assessment,
report shall be required.

wee 16.16.250 only projects that
would potentially impact a critical area are required to submit an assessment. This language was
proposed for deletion as it's redundant.

Staff Response: Reinserting this language isn't really necessary, as per
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ARTICLE 7. HABITAT CONSERVATION AREAS (HCA)
ISSUE 106. (Brenner)

16.16.700 Purpose.
C.

j
J

Regulate development so that isolated populations of species are not created and habitat
degradation and fragmentation are ~mmun ized,-e-sp&i-aJ.Jy-affif1g-Hpaftai) ·£OFrtdm:s.

Staff Response: Another instance of lessening the County's ability to protect.
ISSUE 109. (Brenner)

16.16.710 Habitat conservation areas- Designation, mapping, and classification.
(C)(12) S_Q_eci~~ ,
ol Locallmpurl<lf1C(~._Locally important species and habitats that have
recreational, cultural, and/or economic value to citizens of Whatcom County, including the
following:
L_Species.
The D
maintain a
~Ui~L91~.QecL~~ Q(1QQli.Jffil?Qt!E!!t;!".1!j._Qg,s_ij{nated by the County Council. A5-e~Q.1(i
{ he-H-st--#l ffi• e ~

'

>-----G5~

Fke-v-\ht 1-t:w=e-;
-----N e&k-s<u;k-date-;
alis~Eke f~

th--G5~Fe-yt

I Staff Response: This deletion was already made by Council.
ISSUE 112. (Donovan)
What are the implications of the inserted "When pursuant to Article 2, " given that Article 2 would seem
to expand administrative discretion?

16.16.720 General standards
The following activities may be permitted in habitat conservation areas and/or their buffers whenL
pursua nt to Artkle 2, all reasonable measures have been taken to avoid adverse effects on species and
habitats, any applicable Washington Department of Fish and Wildlife management recommendations
have been applied, compensatory mitigation is provided for all adverse impacts that cannot be avoided,
and the amount and degree of the alteration are limited to the minimum needed to accomplish the
project purpose; provided, that locally important species and habitats shall be subject to wee
16.16.730:
Staff Response: You will notice throughout the code that cross-references to other pertinent sections
were added, basically as a reminder to readers to look at those sections as well. Even without them,
those sections would apply; however, the Citizens Advisory Committee thought it would be helpful to
add them.

At your workshop on 4/4/17, Councilmember Donovan asked if staff could provide language that more
precisely identifies the sections in Article 2.
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16.16.720 General standards
The following activities may be permitted in habitat conservation areas and/or their buffers whenL
pursuant to wee 16.16.255 and 16.16.260, all reasonable measures have been taken to avoid adverse
effects on species and habitats, any applicable Washington Department ot Fish and Wildlite
management recommendations have been applied, compensatory mitigation is provided for all adverse
impacts that cannot be avoided, and the amount and degree of the alteration are limited to the
minimum needed to accomplish the project purpose; provided, that locally important species and
habitats shall be subject to wee 16.16.730:

ISSUE 114. (Brenner)
16.16.720 Habitat conservation areas- General standards.
G. Stormwater conveyance or discharge facilities such as dispersion trenches, level spreaders, and
outfalls may be permitted in a habitat conservation area buffer on a case-by-case basis when the
technical administrator, with detailed wrjtten findings, determines that all of the following are met:
4. The discharge meets freshwater and marine state water quality standards, including ~AeeG--te
eva.l~~~~wla~We-im~cts t_o :iG-3{4}-imj:laifeEJ..wa.t:et-boeies an~total maximum daily load
(TMDL) standards as appropriate at the point of discharge. Standards should include filtration
through mechanical or biological means, vegetation retention, timely reseeding of disturbed
areas, use of grass-lined bioswales for drainage, and other mechanisms as appropriate within
approved stormwater "special districts."
Staff Response: This language was added by the Technical Advisory Committee, based on the argument
that this is already a requirement of the federal Clean Water Act.
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Why Staff is Presenting So Much Information, as Well as Other Options?
At the Council's first public hearing on the Critical Areas Ordinance (CAO) the majority of the public
testimony (22 of 28 people) was geared toward swaying the Council not to amend the lahar regulations,
or more precisely to not have such regulations. Council made a motion for staff to develop lahar
regulations based on our tsunami regulations. Staff has done this (see "Option 1: A Lahar Code Based on
the Tsunami Code," page 7). However, staff doesn't believe that Council has had the opportunity to fully
understand the context of geologic hazards at Mt. Baker or the risks posed to Whatcom County
residents. While Council does have the authority to adopt whatever rules they want, it is only after
having such a public discussion (see "What Tahoma Audubon Society v. Pierce County Tells Us," page
12). Thus, staff feels it incumbent to first present what is known about lahars prior to Council making
such a decision.
It should also be noted that public testimony concerning the perception of risk posed by lahars appears
to be based on individually held beliefs of risk tolerance. Emerging risk assessment methodologies are
available that quantify both community and individual risk posed by geologic hazards. Proposed
development is commonly evaluated according to community risk tolerances, which are commonly
treated more conservatively, whereas individual risk tolerance is more typically employed in scenarios
such as home expansions where the increased risk exposure is assumed by the individual and not
society. In considering revised regulations Council should consider the potential increase to community
risk posed by the adoption of revised volcanic hazard regulations. Toward this end staff is prepared to
update Council on to strides made toward improved geologic hazard characterization since the 2014
Natural Resources Committee briefing, as well as provide recommendations for future improvements;
some of which would have the added benefit of informing the revision of volcanic hazard area
regulations.

History (How We Got to Where We Are on the Draft Code)
Staff had not planned on updating the volcanic hazard area code when we first started the CAO update
as it hadn't been identified as a problem, nor had the CAC or the TAC identified any egregious issues
requiring revision . However, after we had finished reviewing the code with the TAC and CAC, a handful
of prospective applicants for marijuana processing facilities made inquiries about properties they had
identified as potentially suitable locations. Staff identified that the properties fell within a lahar hazard
areas and that the use wouldn't be allowed based on staff's interpretation of the code, which states that
only single-family residences and duplexes are allowed in lahar hazard zones (see " Existing CAO
Language," page 14). Potential applicants then went to the BIAWC for help, who stepped in to lobby for
a change in the code.
Most existing larger scale or more intensive development in the LHZ's appear to have been in existence
prior to adoption of the original CAO and are therefore considered nonconforming uses to the CAO.
Staff was also aware that USGS-published maps depicting areas of potential lahar inundation-which
had previously been adopted as best available science- were not prepared at a scale appropriate for
parcel-level analysis and could only be considered approximate. Staff therefore reached out to the
1

USGS, who acknowledged that an updated hazard map and publication was needed for Mt. Baker and
that this work is currently under production.
Based on these considerations staff was of the opinion that adoption of significantly revised volcanic
hazard area standards-especially when updated hazard mapping was forthcoming-was not advisable.
As a result, staff prepared amended volcanic hazard code language that allowed all uses per the
underlying zoning, but with occupancy limits comparable to single-family residential uses as in the
current code. The rationale of this approach was to accommodate additional uses in these areas but
preclude sensitive uses or high concentrations of people until such time that updated hazard mapping
and risk assessment could be used to propose more scientifically sound volcanic hazard area regulations,
as explained below.

Development of the Proposed Lahar Hazard Zones
In response to the Planning Commission's request for an amended volcanic hazard area code that would
be less restrictive to uses in lahar hazard areas, staff was tasked with researching lahar regulations in
other Washington State counties. Of counties potentially impacted by lahar hazards, Pierce County was
found to have the most evolved, defensible ordinance.
The Pierce County ordinance is built around empirically-derived lahar travel-time estimates after the
1

work of Pierson (1998) . Regulations are established according to

travel time zones based on increasing

lahar arrival times with distance from Mt. Rainier. Additional use restrictions are then applied for
designated

volcanic hazard areas, which correlate to three distinct lahar designations of increasing

hazard severity as well as pyroclastic flow hazard areas, each of which are interpreted by the USGS to
have impacted, or to have the potential to impact areas within the respective

travel time zones in the

future.
Paramount to the Pierce County approach is the availability of accurate models published by the USGS
of lahar inundation and pyroclastic hazard areas, which were used to delineate the respective

volcanic

hazard areas. In addition, Pierce County's regulatory framework is benefited by the presence of a robust
seismic network at Mt. Rainier that allows for early detection of increased magmatic activity, which may
presage volcanic or lahar activity, as well as a lahar alert system triggered by acoustical flow monitors.
The combination of monitoring, detection, and lahar alert justifies the establishment of Pierce County's

travel time zones.
In an attempt to devise regulations similar to Pierce County, staff generated travel-time estimates for
potential lahar paths traveling down the Middle and North Fork Nooksack River valleys, respectively. A
lahar traveling down the Middle Fork will arrive at the confluence of the Middle and the North Fork
Valley sooner and arrival times downstream of the confluence are based on a Middle Fork lahar. Travel
times were estimated by two methods. The first used commonly observed lahar velocities, which are
noted to decrease from high velocity in confined, steep-gradient valleys near the volcanic source to
lower velocity as the lahar reaches the lowlands and the river becomes unconfined and gradient

1

Pierson, T.C., 1998. An Empirical Method for Estimating Travel Times for Wet Volcanic Mass Flows. Bulletin of
Volcanology, v. 60, p. 98-109.
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decreases. Lahar velocities of 50, 25, and 15 miles per hour were used for this effort. In addition, staff
reached out to Dr. Tom Pierson, Cascade Volcano Observatory Research Scientist and author of the
above-referenced paper, and requested assistance applying his methodology to a lahar at Mt. Baker. Dr.
Pierson graciously provided staff with estimated arrival times at specific locations such as Glacier,
Deming, and other key geophysical locations along the respective, potential lahar paths. These data
were used to validate the arrival times determined by the former methodology, which were found to
correspond well.

2

In the North Fork Valley the town of Glacier lies well within Lahar Zone A, if delineated correlative to
lahar zonation established in the Middle Fork Valley, where Lahar Zone A extends to the Mosquito Lake
Bridge at the approximate 15 minute lahar arrival time. At the direction ofthe Planning Commission
staff extended Lahar Zone B to the town of Glacier to allow for more uses within the established LAMIRD
community and in recognition ofthe existing Resort-Commercial and Small Town Commercial zoning.
This decision should be considered non-conservative, especially when compared to Pierce County
regulations. In Pierce County the most proximal hazard zone extends to the 30 minute lahar arrival time
in the Puyallup and Carbon River systems and the 60 minute lahar arrival time in the Nisqually and
White River systems. Adoption of lahar hazard zonation as conservative as the Pierce County approach
would extend the more restrictive regulations (Lahar Zone A) to Deming, or beyond.
In summary, it is Staffs opinion that a number of key components are lacking in Whatcom County that
make adoption of lahar regulations that mimic Pierce County's currently inadvisable. While County Staff
helped develop the Planning Commission's proposed Volcanic Hazard code revision, staff is ofthe
opinion that such an approach is problematic based on the following reasons:
a.

Absence of a lahar warning system or a reliable seismic network at Mt. Baker
In Pierce County and the Planning Commission's proposed code revision, lahar regulations are
applied with decreasing use restrictions according to increased lahar travel time. In the absence
of detection and alert it cannot be assumed that evacuation will function as an effective means
of hazard mitigation. This issue is further confounded by the need for a reliable seismic network
that could offer early warning and allow for evacuation prior to initiation of a lahar.

b.

Non-conservative Lahar Hazard Zone Delineation
Were Whatcom County to adopt lahar hazard zones correlative to Pierce County the highest
hazard zone (Lahar Hazard Zone A) should extend to Deming at the

~1

hour lahar arrival time. As

proposed by the Planning Commission, Glacier is included in Lahar Hazard Zone B to allow for
increased uses in an established community. This is highly non-conservative due to the very
short lahar arrival time (<15 minutes) and the resulting inability to rely on evacuation as a form
of mitigation, as well as the potential for smaller-volume, but higher frequency lahars impacts.

2

It should be noted that Dr. Pierson's travel times may be conservative as they are based on empirically-derived
7
travel times for lahars averaging 10 million cubic meters in volume, which would be considered a very large, low
recurrence event. Despite this conservative interpretation, Dr. Pierson urged caution with regard to the regulatory
application of travel time zones in the absence of a lahar detection and alert system.

3

c.

Modeling and delineation of lahar hazards at Mt. Baker is currently outdated and generalized
Pierce County regulations are benefited with accurate models of potential lahar inundation
areas. In addition, lahar inundation models are available for lahars of varying magnitude and
frequency, allowing further refinement of land use regulations. Such models for Mt. Baker are
presently in production at the USGS and estimated to be available by 2019.

d.

Emergency preparedness and response plans rely on a robust Lahar Detection and Alert System
Emergency planning, which could be considered a form of hazard mitigation, is severely
hindered in the absence of the above-described lahar detection and alert system. While
emergency plans are continually being updated and improved, until a detection and alert system
is in place at Mt. Baker response plans are effectively reactive measures. Furthermore, a lahar
detection and alert system would likely only be effective in areas such as Deming, and
downstream, where sufficient time

(~1

hour) would be available to use evacuation routes.

Due to the non-conservative nature of the lahar hazard zones and the absence of a monitoring and alert
system, staff recommended to the Planning Commission that any regulations based on lahar hazard

zones maintain very low occupancy limits for any new permitted uses along the North and Middle Forks
of the Nooksack River (Lahar Zones A and B). Once updated lahar mapping and risk assessment is
completed more tenable occupancy limits could be considered. Despite staff's recommendation, and
following much debate, the Planning Commission ultimately elected to support the Piece County-based
volcanic hazard code language, yet with significantly increased occupancy limits and fewer restrictions
o~

sensitive uses. It should also be pointed out that the occupancy limits recommended by the Planning

Commission are such that, with the exception of Lahar Hazard Zone A, uses within the established
communities would likely be more limited by other zoning regulations, such as the floor/area ratios of
the LAMIRDS, than the proposed volcanic hazard area regulations.

What Do We Know About Lahars in Whatcom County?
Cynthia Gardner and Seth Moran with the USGS-Cascade Volcano Observatory (CVO) have graciously
offered to attend the February 21 COTW workshop and present the geologic history and potential
hazards at Mt. Baker. They will also review monitoring efforts currently being undertaken at other
volcanic centers, both in the USA and abroad, and discuss paths forward at Mt. Baker for improved
monitoring and hazard awareness. The CVO maintains on-line information about hazards at Mt. Baker,
which can be found at the following uri: https://pubs.usgs.gov/fs/2000/fs059-00/ .

What State andfor Federal Emergency Response and Preparedness
Efforts are Going On?
Dr. Gardner and Mr. Moran will present this information at the February 21 COTW workshop.

Local Emergency Response and Preparedness Measures
Please see John Gargett's "A Risk Based Planning Approach for Lahar and Volcanic Hazards in Whatcom
County," page 14.

4

Legal Requirements
Before we explore Council's options, the legal requirements of WAC 365-190, Geologically hazardous
areas, should be reviewed. Following are the pertinent sections; the entire text is found under "WAC
365-190-120 Geologically hazardous areas" on page 26.
(1) Geologically hazardous areas. Geologically hazardous areas include areas susceptible to erosion,
sliding, earthquake, or other geological events. They pose a threat to the health and safety of
citizens when incompatible commercial, residential, or industrial development is sited in areas of
significant hazard.
Section (1) basically says that geohazards pose a threat when "incompatible" development is sited in
areas of "significant" hazard. However, neither ofthese terms is defined. Is incompatible development
that which puts someone in harm's way, or that which worsens a risk, to either an individual property
owner or to the larger community? And does Council consider lahars a significant risk? Or does Council
find them an insignificant risk due to their low probability? Or are they significant due to the large
consequences should one occur? Remember, lahar risk should be viewed on the basis of annual
probability not an annual return period. The difference is that while they are infrequent events, the
chances of one happening in any one year may be relatively small, but don't change year to year.

Staff suggests that if Council wants to adopt minimal regulations, it would behoove you to find that
lahars aren't a significant hazard.
(2) Some geological hazards can be reduced or mitigated by engineering, design, or modified
construction or mining practices so that risks to public health and safety are minimized. When
technology cannot reduce risks to acceptable levels, building in geologically hazardous areas must
be avoided. The distinction between avoidance and compensatory mitigation should be considered
by counties and cities that do not currently classify geological hazards, as they develop their
classification scheme.
Section (2) basically says that we must avoid development in geohazard areas if the risk can't be
mitigated. Staff suggests that if Council wants to adopt minimal regulations, it may be prudent to find

that an early warning and evacuation plan is adequate mitigation. Of course, this presupposes that we
have such a system in place, which may not be feasible for areas proximal to Mt. Baker such as Glacier.
{10)0ther geological hazard areas:
(a) Volcanic hazard areas must include areas subject to pyroclastic flows, lava flows, debris
avalanche, or inundation by debris flows, lahars, mudflows, or related flooding resulting from
volcanic activity.
From section (10), it is clear that lahar hazard areas must be declared a volcanic hazard area, which the
proposed code does. How we respond to that is up to Council.

Options for Council
Council has a variety of options, ranging from the least restrictive (allowing all new uses in Lahar Hazard
Zones that could be permitted in accordance with the underlying zoning regulations) to the most
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restrictive (restricting all new development except SFR). Something in between might be to allow most
lower occupancy uses allowed by the zoning code, but regulate essential facilities, hazardous facilities,
and higher occupancy uses, including special occupancies, and/or covered assemblies to some degree.
Staff has identified three options for Council to consider. Whichever option is chosen, Council would
have to find that the risk posed to communities and future generations is acceptable in consideration of
the potential hazards. Furthermore, a warning system, signed evacuation routes, and education could
be added to any of these options, though would need to be funded.
As mentioned, pursuant to Tahoma Audubon Society v. Pierce County (page 12) Council has the sole
authority to choose the level of risk our citizens are willing to accept, though it needs to be on the
record as having had a thorough discussion and understanding of the potential risks of their decision.

Option 1: A Lahar Code Based on the Tsunami Code (as per Council motion)
At the public hearing, a motion was approved to "Request staff to bring forward a proposal to remove
lahar language and insert language that says lahars will be treated like tsunami zones, with the same
level of evacuation route planning and education."
Thus, Council has asked for lahar regulations that mimic our tsunami regulations. In actuality, the
existing tsunami hazard regulations direct the technical administrator to the volcanic hazard regulations.
Adopting lahar regulations that mimic the tsunami regulations would just create a logic loop in the code.
However, for this discussion, staff assumed the Council intended to let people build all allowed uses, and
rely on emergency warning systems, emergency preparedness, and education, but with no other
mitigation (e.g., building structures to withstand a lahar, which is considered unfeasible in areas subject
to high velocity lahar flows as might be experienced as far down valley as Deming).
First there are a couple of differences between these types of hazards that we'd like to point out.
(1) Geologic inference suggests that tsunamis have the potential to occur more frequently than
lahars.
(2) Tsunamis generated by large, Cascadia Subduction Zone earthquake would trigger early
detection and alert systems currently in place.
(3) A lahar warning system has not been established in Whatcom County.
(4) We have signed evacuation routes for tsunamis but not for lahars.
(5) Most development in tsunami hazard areas is single-family residential, which is allowed by
current CAO geohazard regulations. Commercial or other uses would not be allowed without
mitigation capable of reducing the risk posed to the proposed development.
(6) We can mitigate for tsunamis. In tsunami hazard areas, we require that structures be built so
that habitable spaces are above the expected height of the tsunami/flooding, that floodwater
can pass through crawl spaces without significant structural damage, and that the foundation is
designed to withstand the interpreted hydraulic and impact forces. No types of structural
improvements are capable of mitigating or withstanding lahar impacts for much of the proximal
lahar hazard area.
(7) In the tsunami hazard areas land is available for development (i.e., located outside of tsunami
hazard areas) within close proximity, allowing development to proceed largely unhindered by
6

using avoidance as required by

wee 16.16.320(A). This is generally not the case for lahar hazard

areas, especially in the foothills region where lahar hazards are interpreted to extend across the
valley floor.
(8) And lastly, there is evidence that we may expect to experience an increased frequency of debris
flows (sometimes used interchangeably for lahar) at Mt. Baker related to glacial retreat, as
similar effects have been noted at Mt. Rainier, Mt. Hood, and other glaciated mountain ranges.
While these events may not be as large as lahars, there is the potential for them to impact
development relatively near the mountain, and with increased frequency and no warning. If a
warning system were developed, ideally it would encompass this hazard also.
It should also be pointed out that the existing tsunami alert system (warning system, evacuation
signage, and education) is not a CAO regulation, but something inherited by our Emergency
Management Division ofthe Sherriff's Office, who is developing a comprehensive AHABR system. Thus,
if this is an approach the Council wants to implement (and planning staff supports installation of such a
system, especially ifthe Council chooses not to limit development by regulatory means), then funds
would need to be appropriated and the system would need to be set up.
Council should also consider whether they want to regulate any sort of sensitive land uses, such as
emergency services, hospitals, schools, hazardous facilities, etc., in t he lahar hazard zones. Assuming not
(for the purposes of this memo), then below is the tsunami code, followed by a lahar regulation that
mimics it, as Council has requested.

Tsunami Code
16.16.365 Tsunami Hazard Areas -Standards.
The standards of WCC 16.16.320 and le .l8.3SO shall apply. For deve lopment wit hin tsunami hazard
areas the p roposed deve lopment shall be designed to provide protection for the tsunami hazard that
meets the projected hazard on the Department of Natural Resources Tsunami Inundation Maps. For
other low lying coastal areas not included on the Inundation maps, deve lopment shall be designed to
provide protection for debris impact and an inundation as determined by current Department of
Natural Resource modeling unless other measures can be shown to provide equal or greate r protection.

Lahar Code Based on Tsunami Code
16.16.350 Standards- Volcanic hazard areas.
The standards of WCC 16.16.320 shall apply.
(The rest of the tsunami code (above in underline) couldn't apply, as it has to do with building above the
predicted flood height, which wouldn't apply to lahars.)
In a nutshell, WCC 16.16.320, states (the complete text is found in the Draft Code):
•
•
•

That new development should to be located, engineered, and constructed to as to reduce risks
and not increase hazard potential;
That impacts should be avoided;
That new development must be directed toward portions of a parcel that are not subject to, or
at risk from, geological hazards;
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•

•
•
•
•

That critical facilities shouldn't be constructed or located in geologically hazardous areas if
there's a feasible alternative location outside geologically hazardous areas that would serve the
intended service population;
That a qualified professional must review development proposals that occur in potentially
geologically hazardous areas to determine the potential risk;
That proposed development should be sited far enough from erosion and landslide hazard
areas to ensure at least 100 years of useful life;
That agricultural activities are be allowed within geologically hazardous areas, and,
That subdivisions aren't allowed in most geohazard areas.

Option 2: Planning Commission Recommendation
As mentioned above (Development of the Proposed Lahar Hazard Zones, page 2), staff had
recommended a simpler set of regulations to the Planning Commission, but with the caveat that we
revisit this section after we have the newer USGS data. However, they were interested in looking at
other options so staff helped developed the current proposal. One of the benefits of this scheme is that
it sets up 4 different Lahar Hazard Zones based on estimated travel time of a lahar, allowing us to tailor
regulations in each of those zones based on potential risk (see Table 1). In essence, it sets up a
regulatory system similar to Piece County's, though without the detailed data.
However, as you well know, a number of people testified against this language at your first public
hearing. The heart of the public opposition had to do with the proposed occupancy limits (shown in
Table 1), and a perception that certain businesses wouldn't be able to expand. However, we don't
believe those testifying saw, or understood, footnote 2 of that table, which states, "Maximum
occupancies listed here may be increased per wee 16.16.350(0)."
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Table 1. Volcanic Hazard Zone Standards

Facility/Occupancy
List1

A

Use Allowances and Maximum Occupancies2
Lahar Hazard Zone
c
8

D

Essential Facilities

Prohibited

Prohibited

Allowed, subject to
underlying zoning, but shall
meet the requirements of
16.16.260 and 265.

Allowed,
subject to
underlying
zoning

Hazardous Facilities

Prohibited

Prohibited

Allowed, subject to
underlying zoning, but shall
meet the requirements of
16.16.260 and 265.

Allowed,
subject to
underlying
zoning

Special Occupancies

Prohibited

Allowed, subject to
underlying zoning, with
a maximum occupancy
of 100.

Allowed, subject to
underlying zoning, but shall
meet the requirements of
16.16.260 and 265.

Allowed,
subject to
underlying
zoning

Covered Assemblies

Prohibited

Allowed, subject to
underlying zoning, with
a maximum occupancy
of 100.

Allowed, subject to
underlying zoning, but shall
meet the requirements of
16.16.260 and 265.

Allowed,
subject to
underlying
zoning

All other uses allowed
by Title 20, Zoning

• Within the Glacier LAMIRD
- All other uses allowed by
Title 20, with a maximum
occupancy of 25.
• Outside the Glacier
LAMIRD- Limited to
single-family residences
and their accessory
structures

All other uses allowed
by Title 20, with a
maximum occupancy
of 100.

Allowed, subject to
underlying zoning, but shall
meet the requirements of
16.16.260 and 265.

Allowed,
subject to
underlying
zoning

See Article 9 for definitions of these facilities.
Maximum occupancies listed here may be increased per WCC 16.16.350(0).

16.16.350(0) Technical Assessment and Review. In zones A & B3, any project proposing
a maximum occupant load greater than 25 shall be required to have a volcanic hazards
assessment prepared by a qualified professional that includes recommendations for
siting of improvements intending to avoid volcanic hazards and a volcanic hazard
management and evacuation plan. In addition, the technical administrator shall have
the authority to require such assessment for any project deemed subject to an elevated
risk from volcanic hazards.
This section basically says that any of the occupancy limits may be raised if the applicant has a report
done by a "qualified professional that includes recommendations for siting of improvements intending
to avoid volcanic hazards and a volcanic hazard management and evacuation plan ." It appears that the
public testimony given against the Planning Commission's proposal was based on misinterpretation, as
the proposed language would generally allow all development per the underlying zoning. Thus, contrary
3

C & D not listed since occupancy limits aren't listed for those LIZs.
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to their testimony, any of those business, schools, fire stations, etc. could expand as long as they put
together an evacuation plan to get people out of harm's way were a lahar to occur (and meet the other
parts ofthe zoning code).
In summary, staff believes that the Planning Commission's recommended language would work as a
framework for future regulations, once better data is available, but doesn't believe that it works with
the occupant loads proposed, especially without a warning system in place. Staff's original
recommendation using the Piece County model would have maintained the existing lahar hazard area
limits on occupancy and/or congregations of large numbers of people until the forthcoming USGS data
could be used to adapt the proposed zonation based on a more accurate assessment of risk.

Option 3: A Lahar Code Based on the Existing Lahar Code, with Some
Modifications
Given Council's intent and staff's concerns with Options 1 and 2, we have prepared a third alternative
for consideration. The below language is based on our existing lahar code, but modified for clarity and
brevity, to eliminate the concept of lahar hazard zones and occupancy limits, and to acknowledge
existing, legal nonconforming uses, essential facilities, and cellular communication facilities. As you can
see, it, too, would allow most uses but would require any land use of greater intensity or density than
single-family residence and accessory structures to develop an emergency management and evacuation
plan for their site, and for some uses to propose hazard mitigation measures.

16.16.350 Standards- Volcanic hazard areas.
A.

The following uses may be allowed in volcanic hazard areas subject to

wee 16.16.320(A, B, and C)

and the provisions below:
1. Single-fam ily res idences and duplexes.

2. Accessory structures not invo lving human occupancy.

3. Sewer collection faci lities, communication faci lities, and other utilities that are not likely to
ca use harm to peop le or the environment if inundated by a lahar. Underground utilities such as
pipelines shall be allowed if demonstrated through a Vo lcanic Haza rd Assessment to not like ly
be damaged by scour caused by a lahar.
4.

Expansion of legal nonconforming uses meeting criteria of wee 16.16.270 and

wee 20.83 , and

subject to the subm ittal and approval of a Vo lcanic Hazard Assessment meeting the
requirements of subsection 8(1 -3) .

5.

Essential facilities, subject to the submittal and approval of a Vo lcan ic Hazard Assessment
meeting the requireme nts of subsection 8(1-3).

6.

All other uses allowed per the property's zon ing district, subject to the subm itta l and approval
of a Volcanic Hazard Assessment meeting the requirements of subsection 8(14)

B. Volcanic Hazard Assessment Requirements. Where required by subsection A, a Volcanic Hazard
Assessment shall be subm itted for approval. Said assessment shall be prepared by a qualified
professional or pertinent local. state, or federal agency and include the fo llowing element s:

1.

A travel time analysis that determines the amount of time anticipated for a lahar to reach the
proposed project site .
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2. If available, a description of existing or proposed detection and notification systems installed
and maintained by a public entity. Until detection and notification systems are available, provide
information on available resources for volcan ic hazard monito ri ng and eme rgency
preparedness.
3. An emergency management plan for the facil ity t hat :
a.

Is consistent with and int egrat ed into a community emergency plan mainta ined by the
Sheriff's Office of Emergency Management.

b.

Incl udes an emergency evacuation plan showing that the proposed pro ject is that is within
walking distance to a legally accessible area outside of the lahar inundation zone in an
amount of time less than the anticipated time that it takes a lahar to reach the site! ideally
after the triggering of a lahar warning system.

c.
4.

Is required to be updated and exercised every three years.

Hazard mitigation measures deemed capable of withstanding lahar impacts and ensure life
safety.

Summary
•

Staff does not believe adopting regulations similar to the tsunami regulations is appropriate as it
fails to provide sufficient mitigation for the interpreted hazards and would pose increased risk to
our mountain communities. However, if after having this public discussion of risk Council wants
to adopt regulations that allows higher occupancies and/or congregations of large numbers of
people, staff suggests it would be prudent to find:

•

o

that lahars are not a significant hazard,

o

that an early warning and evacuation plan is adequate mitigation; and,

o

that the risk is acceptable.

Though the Planning Commission's recommended language provides a good framework for the
future, once better data is available, staff does not believe that it works with respect to
occupant loads proposed. Staff's original recommendation using the Piece County model would
have maintained the current limits on occupancy and/or congregations of large numbers of
people until the forthcoming USGS data could be used to adapt the proposed zonation based on
an accurate assessment of risk.

•

Staff believes the

3rd

option, a modified version of our current regulations, is the best interim

approach to protecting people and property from potential volcanic hazards until a volcanic
hazard monitoring system and emergency management plan is implemented and forthcoming
hazard mapping can be included.
•

Staff believes a robust volcanic hazard monitoring system and emergency management plan is
warranted.

•

Staff believes that the regulations should be revisited after we've received and analyzed the new
lahar modeling data and volcanic hazard report we expect from the USGS within the next couple
of years.
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What Tahoma Audubon Society v. Pierce County Tells Us
(CPSGMHB Consolidated Case No. 05-3-0004c)

(The below text is verbatim from the decision.)
Tahoma Audubon Society challenged the provisions of Ordinance 2004-57s (Pierce County's CAO)
concerning "covered assemblies" in certain volcanic hazard zones. Park Junction Partners intervened on
behalf of the County. Petitioner Tahoma Audubon argued that Pierce County failed to use the best
available science in allowing 400-person occupancy in a lahar inundation zone that would be inundated
within one hour of a lahar event, in a valley where no early warning system was feasible. Pierce County
responded that risk assessment is a public policy choice which must be left to elected officials. Park
Junction Partners asserted that Mount Rainier visitors "voluntarily choose to assume volcano-related
risks" and that Pierce County was entitled to weigh the lahar risk against the economic goals of the
County in encouraging tourism.
The Board found that the County had used best available science in mapping the lahar inundation zones
and in calculating the time for lahars to reach locations within the inundation zones. The Board found
that the GMA mandate to use best available science to protect the "functions and values" of critical
areas- RCW 36.70A.172- has no apparent application to volcanic hazard areas and that no other GMA
provision appears to require the County to make human life and safety its paramount concern when
adopting critical areas regulations. The Board determined that Petitioner Tahoma Audubon did not carry
its burden of proving Pierce County's action was non-compliant with the GMA. The Board agreed with
the County that life-safety risk assessment is a public policy determination that rests with the moral
conscience of elected officials, not with the Board. The Tahoma Audubon petition was dismissed.
This Board held that the state's "minimum guidelines" (365-190 WAC) are not mandatory, only advisory.
However, the Board also concluded, "If the county does not use [the minimum guidelines] ... it must
explicitly identify those indicators it does use to satisfy the statutory analysis requirements."
Pierce County's regulations for volcanic hazard areas establish three sets of Lahar Inundation Zones
based on the size of lahars as determined by the USGS- Case I, largest and least frequent, Case II, and
Case Ill, most frequent but less destructive. Lahar travel times zones A, B, C, and DS are based on the

estimated time for a lahar flow to reach a specific area, adjusted for the availability of warning systems
in the Puyallup River and Carbon River basins. No warning systems are practicable in the Upper Nisqually
Valley because the likely source of lahars is too close to the population.
4

The County prohibits bonus densities in any of the volcano hazard areas. "Essential facilities" and
"hazardous facilities" 5 are also prohibited. ("Special Occupancy Structures" include schools, day care
centers, nursing homes.)

4

"Essential facilities" are necessary to maintain life and safety functions, such as police and fire stations,
emergency medical facilities.
5
"Hazardous facilities" house or support toxic or explosive chemicals.
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In a Case II Lahar Inundation Zone, Travel Time Zone A, the occupancy of a "covered assembly" is limited
to 100 persons unless the project proponent satisfies certain requirements, in which case the occupancy
may be increased to 400. The special conditions involve providing for evacuation of all occupants to a
safe height out of the lahar inundation zone in the time appropriate to the lahar travel time zone.
Tahoma Audubon claims that the County's "covered assembly" occupancy allowance in Lahar
Inundation Zones violates RCW 36.70A.010 because the "safety" ofthe state's residents is not
protected. However, the Board must look to sections of the statute that impose specific requirements
because the Board's jurisdiction is limited to "the requirements of this chapter.... "The Board concurs
with the County. RCW 36.70A.010- Legislative findings- indicates general legislative intent but does
not create specific duties enforceable by this Board.
The Board is persuaded that Pierce County used best available science to designate its volcanic hazard
areas. The County also incorporated best scientific analysis in its regulations by differentiating land use
allowances based on current mapping of lahar inundation zones and, in particular, the lahar travel times
from likely sources high on the flanks of Mount Rainier to populated areas in the lowlands. In addition,
new lahar early warning systems were designed and installed in two drainages- Puyallup River and
Carbon River- through close collaboration between Pierce County staff and USGS volcanologists.
The Board finds no direct requirement in the GMA that would allow it to substitute its judgment for that
of the Pierce County elected officials on this matter. The GMA defines geologically hazardous areas as
areas that "are not suited to siting of... development consistent with public health or safety concerns,"
[RCW 36.70A.030(9)], but there is no affirmative mandate associated with this definition except "protect
the functions and values." Petitioners have not persuaded the Board that the requirement to protect
the functions and values of critical areas has any meaning with respect to volcanic hazard areas or that
the GMA contains any independent life-safety mandate.
The Board agrees with Pierce County that land use policy and responsibility with respect to Mount
Rainier Case II lahars- "low probability, high consequence" events- is within the discretion of the
elected officials; they bear the burden of deciding "How many people is it okay to sacrifice?"

13

A Risk Based Planning Approach for Lahar and Volcanic Hazards in
Whatcom County
John Gargett, Deputy Director, Division of Emergency Management, Whatcom County Sheriffs Office
Whatcom County faces the potential for a variety of risk, safety and security, and emergency/crisis
events from its coastal waters on the Salish Sea to its eastern border in the North Cascades. The risks
and threats have been well documented in the 2016 Whatcom County Natural Hazard Mitigation Plan.
The Mitigation Plan is used to help guide both land use and emergency planning efforts. The 2016
Whatcom County Comprehensive Emergency Management Plan addresses how Whatcom County will
respond to a catastrophic event that affects the entire county.
While many of the natural hazard risks have been known and existed for years, the density of population
in these risk areas has grown, the nature of the responsibility of Whatcom County government to
provide a response has grown, and residents and users ofthese areas are expecting more of
government.
The Federal Emergency Management Agency has been conducting
an update to the risk map (RiskMap) for Whatcom County since
2011. The primary goal of the Federal Emergency Management
Agency RiskMap program is to reduce the loss of life and property
through an integrated community approach of Risk Based
Emergency Planning. The preliminary results of this work were
presented in January 2017 and the information is a valuable tool in
helping Whatcom County develop a resilience strategy to the risks
facing Whatcom County.
One ofthe rationales for Risk Based Emergency Planning in

Figur e 1 - FEMA RiskMap Life Cycle

Whatcom County is that we are a diverse geological environment
that has continued, and will continue, to change over time. Landslides, volcanic eruptions, lahars, mud
flows, floods, earthquakes, tsunamis, wild fires, wind storms and severe weather are part of living in
Whatcom County. The Whatcom County Natural Hazard Mitigation Plan is a living and active document
that addresses many of these hazards from a comprehensive planning perspective, the results of should
be incorporated into land use regulations. Mitigation efforts and land use regulations do have a positive
impact on the effects of many of these hazards but they do not eliminate the hazard and are only a part
of Risk Based Planning.
The Whatcom County Sheriff's Office Division of Emergency Management is responsible for the
Whatcom County Natural Hazard Mitigation Plan and Comprehensive Emergency Management Plan.
The Whatcom County Sheriff's Office Division of Emergency Management recognizes that there also
must be site, hazard, and threat specific planning that builds beyond the base provided by the Natural
Hazard Mitigation Plan and Comprehensive Emergency Management Plan. You cannot eliminate all risk
through land use planning and you cannot have comprehensive planning apply to every risk. We must
live in harmony with our natural environment and build a resilient community that ensures that
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property rights, environmental protection, economic development, land use planning, and emergency
management are balanced, and that the risks are understood, reasonable strategies employed, and
communities protected.
Risk Based Emergency Planning recognizes that some areas in Whatcom County have unique risks that
may require this balanced approach, and that it is not possible to mitigate all effects of a hazardous
event. Risk Based Emergency Planning views the sub segments of a community as an ecosystem
comprised of the natural environment, existing and proposed land use policies, emergency detection,
warning and action plans. (See Figure 1)

Figure 1 - Risk Based Planning Methodology

Case 1: Risk Based Emergency Planning Applied to the Tsunami Threat in
Coastal Whatcom County
Tsunamis are a potential threat for our coastal communities here in Whatcom County, although
arguably one of the lower threats. Winter Storms, Erosion, Severe Winds, and Tidal Overflow all occur
regularly, have significant impact, and regularly cause damage to our coastal areas.
Beyond the Washington State Department of Natural Resources and National Oceanic and Atmospheric
Administration Tsunami Hazard Map of the Bellingham Area 6, there has been no published scientific

6

Walsh, T.J., V.V. Titov, A.J. Venturato, H.O. Mofjeld, and F.l. Gonzalez (2004b): Tsunami hazard map of the
Bellingham area, Washington: Modeled tsunami inundation from a Cascadia subduction zone earthquake.
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information on the tsunami threat to Whatcom County. Even in the study one of the limitations is,

"while the modeling con be a useful tool to guide evacuation planning, it is not of sufficient resolution to
be useful for land-use planning"

Tsunamis are unquestionably a potential risk that must be planned for the coastal areas of Whatcom
County. While there may be scientific debate about frequency, size, type, and other details related to
the specific impacts, the Washington State Department of Natural Resources and National Oceanic and
Atmospheric Administration Tsunami Hazard Map does suggest that the coastal areas of Whatcom
County should plan for surge inundations of between three and five meters. There has been some
additional modeling-expected to be published in 2017 that suggests the planning for a surge in Whatcom
County could be between five and seven meters. The Risk Based Emergency Planning approach is shown
in Figure 2.

Figure 2- Risk Based Planning for Tsunami's In Whatcom County

What we do know about tsunamis in Whatcom County is that:
•

The risk of a tsunami is real based on the best available science;

•

There is a potentially significant impact on our coastal communities;

•

There is an international warning system for regional or distant tsunamis;

Washington Division of Geology and Earth Resources Open File Report 2004-15, 40 x 36 in. color sheet, scale
1:50,000.
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•

The building code requires mitigation for structures built in tsunami threatened Coastal
Communities;

When the risk of tsunamis is considered against what Whatcom County has done, the results are
generally that Whatcom County is not prepared for a tsunami because it has:
•

No comprehensive coastal warning system;

•

No Coastal Community specific emergency response plans;

•

Never exercised its Whatcom County Comprehensive Emergency Management Plan for a
tsunami;

•

Held minimal, if any, training with Whatcom County departments, local fire districts, or regional
partners on a tsunami response in the Coastal Communities of Whatcom County.

If a formal audit were conducted on the state of readiness ofWhatcom County following a tsunami
today, the summary would probably say that while Whatcom County was aware of the risk and did
undertake some building standards, but it did not have a comprehensive warning system, had not done
Coastal Community Emergency Planning, and was generally unprepared as shown in Figure 3.

addressed in Whatcom County Comprehensive Emergency Management Pl~n
Specific Coastal Community Planning (Birch Bay, Blaine, etc.)

-'i\

• l r, •

Mitigation- No tsunami projects identified or seeped.

Response- Never required (or exercised) county wide, or in Coastal Communities

figure 3- Possible Audit Outcome on Whatcom County Tsunami Preparedness

The fact that the Whatcom County Sheriff's Office Division of Emergency Management has begun Risk
Based Emergency Planning specifically for Tsunamis in 2017 would perhaps mitigate these shortcomings and be a positive factor in the final report since the work was underway.
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Case 2: Jones Creek Landslide- A Risk Based Emergency Planning Success
Whatcom County has one of the largest landslide risk profiles in Washington State. The Jones Creek
alluvial fan and associated deep-seated landslide in Acme is an example of effective Risk Based
Emergency Planning. The 27-acre slide area in Jones Creek that is currently moving is not new or unique
in the drainage. The town of Acme is built on the alluvial fan of Jones Creek, created by the outflow of
previous slides over thousands of years. The Acme Elementary School is in the outflow area, as are most
of the buildings (both commercial and residential) in the town of Acme. Jones Creek has had debris
flows for thousands of years and will continue to experience them.
Because of the 2009 debris flow, as well as the work of Kerr Wood Leidal in 2003 on the slide, the
community of Acme, along with Whatcom County, began a comprehensive look at how to live with the
identified hazard. Whatcom County Public Works has engineered mitigation that should redirect
potential flows away from Acme and is currently seeking funding to undertake additional work.
Whatcom County Planning has incorporated the hazards into the process for new building permits. The
Whatcom County Sheriff's Office Division of Emergency Management has developed a response strategy
in concert with Whatcom County Fire District #16, Whatcom County Public Works, Mt. Baker School
District, and the Washington State Department of Natural Resources. The United States Geological
Survey has placed a gauge on Jones Creek as a detection measure with funding from Whatcom County
Public Works. Whatcom County Fire District #16 is responsible for early warning. The Whatcom County
Sheriff's Office Division of Emergency Management leads the ongoing review, update, exercising, and
implementation of the emergency plan.

Figure 4 -Jon es Creek Risk Based Planning
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The Whatcom County Sheriffs Office Division of Emergency Management has applied Risk Based
Emergency Planning to Jones Creek; thus, Whatcom County is aware ofthe hazard and is addressing the
hazard from all possible perspectives.
If a formal audit were conducted on the state of readiness of Whatcom County following a landslide at
Jones Creek today, the summary would probably say that Whatcom County was aware ofthe hazard,
had undertaken Risk Based Emergency Planning, incorporated the hazards into its land use planning,
had a detection and warning system in place, had planned its response, and was undertaking mitigation
activities. (See Figure 5.)

~

~
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kwplaae n Acme.

Figure 5- Possible Outcome on Whatcom Counties Preparedness for a Jones Creek Landslide

Case 3: Risk Based Emergency Planning Applied to the Volcanic and Lahar
Threat in Whatcom County
Mt. Baker is an active volcano and a threat for communities in Whatcom County, although, as with
tsunamis, arguably one of the lower threats. Based on the Federal Emergency Management Agency
RiskMap report, lahars are a clear risk in Whatcom County, "A lahar is a mudflow or debris flow from the

slope of a volcano that originates from melted snow and ice. An eruption from Mount Baker could cause
a lahar to follow the Nooksack River drainage and through portions of Ferndale. Mount Baker has
erupted in the past and will erupt again. While the probability of an eruption is low, volcanic activity will
cause massive destruction of property and probable loss of life. Volcanic activity that results in a debris
flow could also cause flooding along the Nooksack River. There may be little warning for nearby
populations to evacuate in the event of a lahar. An eruption could also trigger earthquakes and
landslides {Whatcom County 2015}."
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The United States Geological Survey, through the David A. Johnston Cascades Volcano Observatory, has
studied and documented the potential hazards of Mt. Baker. These include Lava Flows, Pyroclastic
Flows, Tephra, and Lahars. While all are potential threats to the general population of Whatcom County,
Lahars present the largest threat to the Nooksack River communities, as shown in Figure 6.
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I - Pathways fo • erup1ion-related Iaham due to large
D IMadadoa
flank collapses or pyroclastic Rows, or ftoods the Skagit River
valley caused by displacement ofwat.r in reservoirs-by lahars.
in~

~ Z...ll

- Pathways of lahars resulting from more frequent
small-to-moderate flank collapses from the area of Sherman Crater.

mocladc tlowete ll.ar.anf
Area that could
D Proxi..,
affected by pyroclastic flows and lava flows.
Z8lle -

Figure 6 · lahar Hazard to Whatcom County
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Lahars are a known documented hazard in Whatcom County and directly threaten communities along
the Middle and North Forks ofthe Nooksack River, including the towns of Glacier, Maple Falls, and
Deming. Lahars also could cause damage in the towns of Everson, Sumas, Lynden, and Ferndale. In the
2017 Federal Emergency Management Agency RiskMap Report, over 600 buildings in Ferndale are
identified that may be at risk from Mt. Baker Lahars. According to the United States Geological Survey,

7

Potential volcanic hazards f rom future activity of Moun t Baker, Washington, Open-File Repo rt 95-498, By : Cynth ia

A. Ga rdner, K.M. Scott, C.D. M iller, B.M. Myers, Wes Hild reth, and P.T. Pringle

20

6800 years ago there was a lahar (not caused by a volcanic eruption but rather a landslide) that is
described where: "deposits in the Middle Fork indicate that the debris flow was at least 100m {325ft}
deep as it moved down valley. Deposits from this event can be traced from the Middle Fork to the main
Nooksack River and as far downstream as Deming. Beyond Deming, these deposits are buried by river
sediments; however, on the basis of the behavior of similarly sized cohesive debris flows at Mount
Rainier and Mount St. Helens, it is likely that this debris flow continued downstream to Puget Sound."

The lahar that occurred about 6800 years ago is not unique in the documented history of events from
Mt. Baker. To ensure that the information on the hazards of Mt. Baker is well understood, the United
States Geological Survey is in the process of updating the models for the potential effects of lahars from
Mt. Baker. Other scientists have expressed their belief that the effects of lahars may be overstated,
however, all agree that the threat does exist at least as far downstream as Deming.
Lahars are unquestionably a potential hazard with associated risks that must be planned for the Middle
and North Fork of the Nooksack River drainages of Whatcom County. While there may be scientific
debate about frequency, size, type, and other details related to the specific impacts, the United States
Geological Survey, Washington State Department of Natural Resources, and both Whatcom County and
Private Geologists do agree that Whatcom County should plan for lahars. In terms of the Risk Based
Emergency Planning approach, this is shown in Figure 7.

Figure 7- Risk Based Planning for Lahar' s In Whatcom County
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What we do know in Whatcom County about Lahars is that:
•

The hazards and risk of lahars is real based on the best available science;

•

There is a potentially significant impact on our riverine and mountain communities;

When the risk of lahars is considered against what Whatcom County has done, the results are that
Whatcom County is not prepared for a Lahar because it has:
•

Very limited detection;

•

No Warning System

•

No Mountain or Riverine community specific emergency response plans;

•

Never exercised its Whatcom County Comprehensive Emergency Management Plan for a lahar
or eruption of Mt. Baker;

•

Held minimal, if any, training with Whatcom County departments, local fire districts, or regional
partners on a lahar response in Whatcom County.

If a formal audit were conducted on the state of readiness of Whatcom County following a lahar today,
the summary would probably say that Whatcom County was aware of the hazards and potential risks,
but due to a lack of detection equipment, warning systems, Risk Based Emergency Planning, clear land
use requirements, and limited mitigation efforts, was woefully unprepared (Figure 8).
-
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tl~tectio n - USGS has only one old detection guage and a downstream flow guage.

Warning- No warning system is currently in place.
No coordinated strategy for testing, exercising, maintenace or activation.
- Only addressed in Whatcom County Comprehensive Emergency Management Plan

Building & Land Use Standards

Mitigation- No projects identified or scope d.

Response - Never required (or exercised) county wide, or in Moutain or Riverine Communities

Figure 8- Possible Audit Outcome on Whatcom County lahar and Volcanic Preparedness

The fact that the Whatcom County Planning and Development Services has undertaken community
based land use planning since at least 2005 and the Whatcom County Sheriff's Office Division of
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Emergency Management has begun planning for a 2018, lahar-based volcanic hazard full-scale exercise
would perhaps mitigate for these short-comings and be a positive factor in the final report since the
work was underway. It is critical for Whatcom County to demonstrate that it is aware of its hazards and
potential risks and is addressing those risks from all possible perspectives.

Conclusion
Whatcom County needs to undertake Risk Based Emergency Planning for it volcanic and lahar hazards
and associated risks as the density of population in these risk areas has grown, the nature of the
responsibility of Whatcom County government to provide a response has grown, and the expectations
of the residents and users of these areas are expecting more of government. Landslides, volcanic
eruptions, lahars, and mud flows are realities of living in Whatcom County. You cannot eliminate all risk
through land use planning alone and you cannot have comprehensive emergency planning that applies
to every risk. We must live in harmony with our natural environment and build a resilient community
that ensures that property rights, environmental protection, economic development, land use planning,
and emergency management are balanced, that the risks are understood, reasonable strategies are
employed, and communities are protected through Risk Based Emergency Planning.

23

Existing CAO Language

Article 3. Geologically Hazardous Areas
16.16.310 Designation, mapping and classification.
C.

For purposes ofthis chapter, geologically hazardous areas shall include all ofthe following:
4.

Volcanic Hazard Areas. Volcanic hazard areas shall include areas subject to lava flows,
pyroclastic flows, pyroclastic surges, mud flows, lahars, debris flows, debris avalanche, ash
(tephra) clouds or ash (tephra) fall, lateral blast, ballistic debris, or flooding resulting from
volcanic activity.

16.16.350 Standards- Volcanic hazard areas.
Development may be allowed in volcanic hazard areas; provided, that all reasonable measures have
been taken to minimize risks and other adverse effects associated with volcanic hazards, and when the
amount and degree of the alteration are limited to the minimum needed to accomplish the project
purpose. For lahar inundation zones, the following activities shall be allowed as specified:
A.

Developments that meet the reasonable use or variance standards and procedures as set forth in

wee 16.16.270.
B.

Sewer collection facilities and other utilities that are located underground and not likely to cause
harm to people or the environment if inundated by a lahar.

C.

Critical facilities, as defined in subsection 1 of "critical facilities," Article 8 of this chapter, of 50 or
more persons may be permitted within lahar inundation zones subject to the conditional use permit
requirements of Chapter 20.84 WCC; provided, that the following criteria are also met:
1. The applicant demonstrates through submittal of a travel time analysis prepared by a qualified
professional or local, state, or federal agency the amount of time that is anticipated for a lahar
to reach the proposed project and evacuation route, together with a description of existing or
proposed detection and notification systems to be installed and maintained by a public entity.
2.

The applicant has provided an emergency evacuation plan prepared by a qualified professional
or local, state, or federal agency showing that the proposed project is located directly adjacent
to a safety zone that is within walking distance in an amount oftime less than the anticipated
time that it takes a lahar to reach the site after the triggering of an alarm and notification.

D. Accessory structures not involving human occupancy shall be allowed.
E.

Single-family developments and duplexes may be permitted in lahar hazard areas subject to WCC
16.16.320(A).

16.16.320 Geologically hazardous areas- General standards.
The following requirements shall apply to all activities in geologically hazardous areas:
A. Alterations shall be directed toward portions of parcels or parcels under contiguous ownership that
are not subject to, or at risk from, geologic hazards and/or are outside any associated buffer
established by this article.
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16.16.800 Definitions.
"Critical facilities (essential facilities)" means buildings and other structures that are intended to remain
operational in the event of extreme environmental loading from flood, wind, snow or earthquakes
pursuant to the International Building Code (IBC), 2003 Edition. These include, but are not limited to:

1.

Buildings and other structures that represent a substantial hazard to human life in the event of
failure including, but not limited to:
a.

Buildings and other structures where more than 300 people congregate in one area;

b.

Buildings and other structures with elementary school, secondary school or day care
facilities with an occupant load greater than 2SO;

c.

Buildings and other structures with an occupant load greater than SOO for colleges or adult
education facilities;

d.

Health care facilities with an occupant load of SO or more resident patients but not having
surgery or emergency treatment facilities;

e. Jails and detention facilities;
f.

Any other occupancy with an occupant load greater than S,OOO;

g.

Power-generating stations, water treatment for potable water, wastewater treatment
facilities and other public utility facilities not included in subsection 2 of this definition;

h.

Buildings and structures not included in subsection 2 of this definition containing sufficient
quantities of toxic or explosive substances to be dangerous to the public if released.

2.

Buildings and other structures designed as essential facilities including, but not limited to:
a.

Hospitals and other health care facilities having surgery or emergency treatment facilities;

b.

Fire, rescue, and police stations and emergency vehicle garages;

c.

Designated earthquake, hurricane or other emergency shelters;

d.

Designated emergency preparedness, communication, and operation centers and other
facilities required for emergency response;

e.

Structures containing highly toxic materials as defined by IBC Section 307 where the
quantity of the material exceeds the maximum allow-able quantities of IBC Table 307.7(2);

f.

Aviation control towers, air traffic control centers and emergency air-craft hangars;

g.

Buildings and other structures having critical national defense functions;

h.

Water treatment facilities required to maintain water pressure for fire suppression;

i.

Power-generating stations and other public utility facilities required as emergency backup
facilities for structures listed above.

2S

Chapter 365-190 WAC Minimum Guidelines to Classify Agriculture,
Forest, Mineral Lands, and Critical Areas
WAC 365-190-120 Geologically hazardous areas
(ll)Geologically hazardous areas. Geologically hazardous areas include areas susceptible to erosion,
sliding, earthquake, or other geological events. They pose a threat to the health and safety of
citizens when incompatible commercial, residential, or industrial development is sited in areas of
significant hazard.
(12)Some geological hazards can be reduced or mitigated by engineering, design, or modified
construction or mining practices so that risks to public health and safety are minimized. When
technology cannot reduce risks to acceptable levels, building in geologically hazardous areas must
be avoided. The distinction between avoidance and compensatory mitigation should be considered
by counties and cities that do not currently classify geological hazards, as they develop their
classification scheme.
(13)Areas that are susceptible to one or more of the following types of hazards shall be classified as a
geologically hazardous area:
(a) Erosion hazard;
(b) Landslide hazard;
(c) Seismic hazard; '?r
(d) Areas subject to other geological events such as coal mine hazards and volcanic hazards
including: Mass wasting, debris flows, rock falls, and differential settlement.
(14)Counties and cities should assess the risks and classify geologically hazardous areas as either:
(a) Known or suspected risk;
(b) No known risk; or
(c) Risk unknown- data are not available to determine the presence or absence of risk.
(15)Erosion hazard areas include areas likely to become unstable, such as bluffs, steep slopes, and areas
with unconsolidated soils. Erosion hazard areas may also include coastal erosion areas: This
information can be found in the Washington state coastal atlas available from the department of
ecology. Counties and cities may consult with the United States Department of Agriculture Natural
Resources Conservation Service for data to help identify erosion hazard areas.
(16)Landslide hazard areas include areas subject to landslides based on a combination of geologic,
topographic, and hydrologic factors. They include any areas susceptible to landslide because of any
combination of bedrock, soil, slope (gradient), slope aspect, structure, hydrology, or other factors,
and include, at a minimum, the following:
(a) Areas of historic failures, such as:
(i) Those areas delineated by the United States Department of Agriculture Natural Resources
Conservation Service as having a significant limitation for building site development;

(ii) Those coastal areas mapped as class u (unstable), uos (unstable old slides), and urs
(unstable recent slides) in the department of ecology Washington coastal atlas; or
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(iii) Areas designated as quaternary slumps, earthflows, mudflows, lahars, or landslides on maps
published by the United States Geological Survey or Washington department of natural
resources.
(b) Areas with all three ofthe following characteristics:
(i) Slopes steeper than fifteen percent;

(ii) Hillsides intersecting geologic contacts with a relatively permeable sediment overlying a
relatively impermeable sediment or bedrock; and

(iii) Springs or groundwater seepage.
(c) Areas that have shown movement during the Holocene epoch (from ten thousand years ago to
the present) or which are underlain or covered by mass wastage debris of this epoch;
(d) Slopes that are parallel or subparallel to planes of weakness (such as bedding planes, joint
systems, and fault planes) in subsurface materials;
(e) Slopes having gradients steeper than eighty percent subject to rockfall during seismic shaking;
(f) Areas potentially unstable as a result of rapid stream incision, stream bank erosion, and
undercutting by wave action, including stream channel migration zones;
(g) Areas that show evidence of, or are at risk from snow avalanches;
(h) Areas located in a canyon or on an active alluvial fan, presently or potentially subject to
inundation by debris flows or catastrophic flooding; and
(i) Any area with a slope of forty percent or steeper and with a vertical relief of ten or more feet
except areas composed of bedrock. A slope is delineated by establishing its toe and top and
measured by averaging the inclination over at least ten feet of vertical relief.
(17)Seismic hazard areas must include areas subject to severe risk of damage as a result of earthquake
induced ground shaking, slope failure, settlement or subsidence, soil liquefaction, surface faulting,
or tsunamis. Settlement and soil liquefaction conditions occur in areas underlain by cohesionless
soils of low density, typically in association with a shallow groundwater table. One indicator of
potential for future earthquake damage is a record of earthquake damage in the past. Ground
shaking is the primary cause of earthquake damage in Washington, and ground settlement may
occur with shaking. The strength of ground shaking is primarily affected by:
(a) The magnitude of an earthquake;
(b) The distance from the source of an earthquake;
(c) The type or thickness of geologic materials at the surface; and
(d) The type of subsurface geologic structure.
(18)0ther geological hazard areas:
(b) Volcanic hazard areas must include areas subject to pyroclastic flows, lava flows, debris
avalanche, or inundation by debris flows, lahars, mudflows, or related flooding resulting from
volcanic activity.
(c) Mine hazard areas are those areas underlain by, adjacent to, or affected by mine workings such
as adits, gangways, tunnels, drifts, or air shafts. Factors which should be considered include:
Proximity to development, depth from ground surface to the mine working, and geologic
material.
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