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Appendix A

Example Code Provisions
For Designating and Protecting
Critical Areas

Example Code Provisions for Designating and
Protection Critical Areas
Title X
Critical Areas
Chapter X.10
Chapter X.20
Chapter X.30
Chapter X.40
Chapter X.50
Chapter X.60

General Provisions
Wetlands
Critical Aquifer Recharge Areas
Frequently Flooded Areas
Geologically Hazardous Areas
Fish and Wildlife Habitat Conservation Areas
Chapter X.10
General Provisions

Purpose and General Provisions
X.10.010 Purpose
X.10.020 Authority
X.10.030 Relationships to Other Regulations
X.10.040 Administrative Procedures
X.10.050 Fees
X.10.060 Severability
X.10.070 Administrative Rules
X.10.080 Interpretation
X.10.090 Jurisdiction – Critical areas
X.10.100 Protection of Critical Areas
Best Available Science
X.10.110 Best Available Science
Applicability, Exemptions, and Exceptions
X.10.120 Applicability
X.10.130 Exemptions
X.10.140 Exceptions – Public Agency and Utility
X.10.150 Exceptions – Reasonable Use
Allowed Activities
X.10.160 Allowed Activities
Critical Area Review Process
X.10.170 General Requirements
X.10.180 Critical Area Preapplication Consultation
X.10.190 Critical Area Identification Form
X.10.200 Public Notice and Initial Determination
Critical Area Report
X.10.210 Critical Area Report – Requirements

A-1

X.10.220 Critical Area Report – Modifications to
Requirements
X.10.230 Mitigation Requirements
X.10.240 Mitigation Sequencing
X.10.250 Mitigation Plan Requirements
X.10.260 Innovative Mitigation
Determination Process
X.10.270 Determination
X.10.280 Review Criteria
X.10.290 Favorable Determination
X.10.300 Unfavorable Determination
X.10.310 Completion of the Critical Area Review
X.10.320 Appeals
Variances
X.10.330 Variances
Unauthorized Alterations and Enforcement
X.10.340 Unauthorized Critical Area Alterations and
Enforcement
General Critical Area Protective Measures
X.10.350 Critical Area Markers and Signs
X.10.360 Notice on Title
X.10.370 Native Growth Protection Areas
X.10.380 Critical Area Tracts
X.10.390 Building Setbacks
X.10.400 Bonds to Ensure Mitigation, Maintenance, and
Monitoring
X.10.410 Critical Area Inspections
PURPOSE AND GENERAL PROVISIONS
X.10.010
Purpose
A. The purpose of this Title is to designate and classify ecologically sensitive
and hazardous areas and to protect these areas and their functions and values, while
also allowing for reasonable use of private property.
B. This Title is to implement the goals, policies, guidelines, and requirements
of the [city/county] comprehensive plan and the Growth Management Act.
C. The [city/county] finds that critical areas provide a variety of valuable and
beneficial biological and physical functions that benefit the [city/county] and its
residents, and/or may pose a threat to human safety or to public and private
property. The beneficial functions and values provided by critical areas include,
but are not limited to, water quality protection and enhancement, fish and wildlife
habitat, food chain support, flood storage, conveyance and attenuation of flood
waters, ground water recharge and discharge, erosion control, wave attenuation,
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protection from hazards, historical, archaeological, and aesthetic value protection,
and recreation. These beneficial functions are not listed in order of priority.
D. Goals. By limiting development and alteration of critical areas, this Title
seeks to:
1. Protect members of the public and public resources and facilities from
injury, loss of life, or property damage due to landslides and steep
slope failures, erosion, seismic events, volcanic eruptions, or flooding;
2. Maintain healthy, functioning ecosystems through the protection of
unique, fragile, and valuable elements of the environment, including
ground and surface waters, wetlands, and fish and wildlife and their
habitats, and to conserve the biodiversity of plant and animal species;
3. Direct activities not dependent on critical areas resources to less
ecologically sensitive sites and mitigate unavoidable impacts to critical
areas by regulating alterations in and adjacent to critical areas; and

These goals should be
cross-referenced with the
jurisdiction’s
comprehensive plan goals
and policies, as well as
with applicable countywide planning policies.

4. Prevent cumulative adverse environmental impacts to water quality,
wetlands, and fish and wildlife habitat, and the overall net loss of
wetlands, frequently flooded areas, and habitat conservation areas.
E. The regulations of this Title are intended to protect critical areas in
accordance with the Growth Management Act and through the application of the
best available science, as determined according to WAC 365-195-900 through 365195-925, and in consultation with state and federal agencies and other qualified
professionals.
F. This Title is to be administered with flexibility and attention to sitespecific characteristics. It is not the intent of this Title to make a parcel of property
unusable by denying its owner reasonable economic use of the property or to
prevent the provision of public facilities and services necessary to support existing
development and planned for by the community without decreasing current service
levels below minimum standards.1
G. The [city/county]’s enactment or enforcement of this Title shall not be
construed for the benefit of any individual person or group of persons other than
the general public.
X.10.020
Authority
A. As provided herein, the [director] is given the authority to interpret and
apply, and the responsibility to enforce this Title to accomplish the stated purpose.
B. The [city/county] may withhold, condition, or deny development permits
or activity approvals to ensure that the proposed action is consistent with this Title.

1

See RCW 36.70A.020(12).
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Throughout this example
ordinance, authority is
generally given to the
“director” of the planning
and community
development department.
Depending on the
organization of the
jurisdiction and
department, authority may
be placed with the
administrator, manager,
hearing examiner, or other
individual or body charged
with implementing these
regulations.

Some general provisions
may already be in the
adopted zoning code and
may be referenced here
rather than restated.
See Appendix H for
information on related
state and federal laws for
the nearshore habitat.

Jurisdictions may choose
to review critical areas
concurrent with other
permits, such as shoreline
development or HPA
permits, and require
applicants to submit a
combined application of
environmental information
or a Joint Aquatics Review
Permit Application
(JARPA).

Whether to make review
costs the responsibility of
the applicant is a local
decision. However, the
jurisdiction should make
clear what costs might be
involved, especially if costs
of an outside consultant
are to be passed on.
Jurisdictions may want to
include a multistep fee
schedule to recognize the
difference between large
and small sites/projects.

X.10.030
Relationship to Other Regulations
A. These critical areas regulations shall apply as an overlay and in addition to
zoning and other regulations adopted by the [city/county].
B. Any individual critical area adjoined by another type of critical area shall
have the buffer and meet the requirements that provide the most protection to the
critical areas involved. When any provision of this Title or any existing regulation,
easement, covenant, or deed restriction conflicts with this Title, that which
provides more protection to the critical areas shall apply.
C. These critical areas regulations shall apply concurrently with review
conducted under the State Environmental Policy Act (SEPA), as locally adopted.
Any conditions required pursuant to this Title shall be included in the SEPA review
and threshold determination.
D. Compliance with the provisions of this Title does not constitute
compliance with other federal, state, and local regulations and permit requirements
that may be required (for example, Shoreline Substantial Development Permits,
Hydraulic Permit Act (HPA) permits, Section 106 of the National Historic
Preservation Act, U.S. Army Corps of Engineers Section 404 permits, National
Pollution Discharge Elimination System permits). The applicant is responsible for
complying with these requirements, apart from the process established in this Title.
X.10.040
Administrative Procedures. The administrative procedures
followed during the critical area review process shall conform to the standards and
requirements of the [city/county development regulations]. This shall include, but
not be limited to, timing, appeals, and fees associated with applications covered by
this Title.
X.10.050
Fees
A. The [city/county] by resolution shall establish fees for filing of a critical
area identification form, critical area review processing, and other services
provided by the [city/county] as required by this Title. These fees shall be based
on the anticipated sum of direct costs incurred by the [city/county] for any
individual development or action and may be established as a sliding scale that will
recover all of the [city/county] costs including the enforcement of these code
provisions. Basis for these fees shall include, but not be limited to, the cost of
engineering and planning review time, cost of inspection time, costs for
administration, and any other special costs attributable to the critical area review
process.
B. Unless otherwise indicated in this Title, the applicant shall be responsible
for the initiation, preparation, submission, and expense of all required reports,
assessment(s), studies, plans, reconnaissance(s), peer review(s) by qualified
consultants, and other work prepared in support of or necessary to review the
application.
X.10.060
Severability. If any clause, sentence, paragraph, section, or part
of this Title or the application thereof to any person or circumstances shall be
judged by any court of competent jurisdiction to be invalid, such order or judgment
shall be confined in its operation to the controversy in which it was rendered. The
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decision shall not affect or invalidate the remainder of any part thereof and to this
end the provisions of each clause, sentence, paragraph, section, or part of this law
are hereby declared to be severable.
X.10.070
Administrative Rules. Applicable departments within the
[city/county] are authorized to adopt such administrative rules and regulations as
necessary and appropriate to implement this Title and to prepare and require the
use of such forms as necessary for its administration.
X.10.080
Interpretation. In the interpretation and application of this
ordinance, the provisions of this Title shall be considered to be the minimum
requirements necessary, shall be liberally construed to serve the purpose of this
ordinance, and shall be deemed to neither limit nor repeal any other provisions
under state statute.
X.10.090
Jurisdiction – Critical Areas
A. The [city/county] shall regulate all uses, activities, and developments
within, adjacent to, or likely to affect, one or more critical areas, consistent with the
best available science and the provisions herein.
B. Critical areas regulated by this Title include:
1. Wetlands as designated in Wetlands [Chapter X.20];
2. Critical aquifer recharge areas as designated in Critical Aquifer
Recharge Areas [Chapter X.30];
3. Frequently flooded areas as designated in Frequently Flooded Areas
[Chapter X.40];
4. Geologically hazardous areas as designated in Geologically Hazardous
Areas [Chapter X.50]; and
5. Fish and wildlife habitat conservation areas as designated in Fish and
Wildlife Habitat Conservation Areas [Chapter X.60].
C. All areas within the [city/county] meeting the definition of one or more
critical areas, regardless of any formal identification, are hereby designated critical
areas and are subject to the provisions of this Title.
D. Areas Adjacent to Critical Areas Subject to Regulation. Areas
adjacent to critical areas shall be considered to be within the jurisdiction of these
requirements and regulations to support the intent of this Title and ensure
protection of the functions and values of critical areas. Adjacent shall mean any
activity located:
1. On a site immediately adjoining a critical area;
2. A distance equal to or less than the required critical area buffer width
and building setback;

A-5

“Adjacent” is used as a
way to allow for various
inclusion distances, rather
than rely on a single
arbitrary distance for all
critical areas.
Jurisdictions with several
types of critical areas will
find that this allows the
regulations to be applied
to site-specific conditions.
The distances included
should be the maximums
that might be encountered
and should be based on the
best available science.
Jurisdictions with few
critical areas may prefer
to use the alternative
shown on the next page.

3. A distance equal to or less than one-half mile (2,640 feet) from a bald
eagle nest;2
4. A distance equal to or less than three hundred (300) feet upland from a
stream, wetland, or water body;3
If the alternative option
shown here is used, it
would replace the specific
distances of Subsection
X.10.090(A) and
Subsection (D) would no
longer be needed. The
blank would be filled in
using the maximum buffer
width that might be
applied, so that all lesser
buffers are included and
the same distance is
always used. However,
consider that the
recommended buffer for
Great Blue Heron
colonies, which are found
throughout the state, is 984
feet.

5. Within the floodway, floodplain, or channel migration zone; or
6. A distance equal to or less than two hundred (200) feet from a critical
aquifer recharge area. 4
Alternative Option
A. The [city/county] shall regulate all uses within [ ____ feet] of, or that are
likely to affect, one or more critical areas, consistent with the best available science
and the provisions herein.5
X.10.100
Protection of Critical Areas
Any action taken pursuant to this Title shall result in equivalent or greater
functions and values of the critical areas associated with the proposed action, as
determined by the best available science. All actions and developments shall be
designed and constructed in accordance with Mitigation Sequencing [Section
X.10.240] to avoid, minimize, and restore all adverse impacts. Applicants must
first demonstrate an inability to avoid or reduce impacts, before restoration and
compensation of impacts will be allowed. No activity or use shall be allowed that
results in a net loss of the functions or values of critical areas.
BEST AVAILABLE SCIENCE

Refer to the Citations of
Recommended Sources of
Best Available Science for
Designating and Protecting
Critical Areas distributed
by CTED for a list of
applicable science
documents.

X.10.110
Best Available Science
A. Protect Functions and Values of Critical Areas With Special
Consideration to Anadromous Fish. Critical area reports and decisions to
alter critical areas shall rely on the best available science to protect the functions
and values of critical areas and must give special consideration to conservation or
protection measures necessary to preserve or enhance anadromous fish, such as
salmon and bull trout, and their habitat.6
2

Distance of 2,640 feet is based on the Washington Department of Fish and Wildlife’s
Management Recommendations for Washington’s Priority Species, Volume IV: Birds,
2000.
3
Distance of three hundred (300) feet is based on maximum recommended riparian
habitat area width from Washington Department of Fish and Wildlife’s Management
Recommendations for Washington’s Priority Habitats: Riparian, 1997.
4
Distance of two hundred (200) feet is a suggested distance to ensure that activities
within the critical aquifer recharge area are included under the application of this Title,
even when the exact boundaries of the critical aquifer recharge area are not known at the
time of application.
5
This distance should be the maximum possible buffer/zone width that might occur
within the jurisdiction. Many priority habitat species require regulation of uses within
several hundred feet. At a minimum, it is suggested that this distance not be less than three
hundred (300) feet to account for buffers/zones that may be required for wetlands and
riparian habitat areas.
6
See RCW 36.70A.172(1).
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B. Best Available Science to be Consistent With Criteria. The best
available science is that scientific information applicable to the critical area
prepared by local, state, or federal natural resource agencies, a qualified scientific
professional, or team of qualified scientific professionals that is consistent with
criteria established in WAC 365-195-900 through WAC 365-195-925.
C. Characteristics of a Valid Scientific Process. In the context of
critical areas protection, a valid scientific process is one that produces reliable
information useful in understanding the consequences of a local government’s
regulatory decisions, and in developing critical areas policies and development
regulations that will be effective in protecting the functions and values of critical
areas. To determine whether information received during the permit review
process is reliable scientific information, the [director] shall determine whether the
source of the information displays the characteristics of a valid scientific process.
Such characteristics are as follows:
1. Peer Review. The information has been critically reviewed by other
persons who are qualified scientific experts in that scientific discipline.
The proponents of the information have addressed the criticism of the
peer reviewers. Publication in a refereed scientific journal usually
indicates that the information has been appropriately peer-reviewed;
2. Methods. The methods used to obtain the information are clearly
stated and reproducible. The methods are standardized in the pertinent
scientific discipline or, if not, the methods have been appropriately
peer-reviewed to ensure their reliability and validity;
3. Logical Conclusions and Reasonable Inferences. The
conclusions presented are based on reasonable assumptions supported
by other studies and consistent with the general theory underlying the
assumptions. The conclusions are logically and reasonably derived
from the assumptions and supported by the data presented. Any gaps
in information and inconsistencies with other pertinent scientific
information are adequately explained;
4. Quantitative Analysis. The data have been analyzed using
appropriate statistical or quantitative methods;
5. Context. The information is placed in proper context. The
assumptions, analytical techniques, data, and conclusions are
appropriately framed with respect to the prevailing body of pertinent
scientific knowledge; and
6. References. The assumptions, analytical techniques, and
conclusions are well referenced with citations to relevant, credible
literature and other pertinent existing information.
D. Nonscientific Information. Nonscientific information may
supplement scientific information, but it is not an adequate substitute for valid and
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For further guidance
about key characteristics
of a valid scientific
process, refer to Table 1 of
WAC 365-195-905.

available scientific information. Common sources of nonscientific information
include the following:
1. Anecdotal Information. One or more observations that are not part
of an organized scientific effort (for example, “I saw a grizzly bear in
that area while I was hiking”);
2. Non-Expert Opinion. Opinion of a person who is not a qualified
scientific expert in a pertinent scientific discipline (for example, “I do
not believe there are grizzly bears in that area”); and
3. Hearsay. Information repeated from communication with others (for
example, “At a lecture last week, Dr. Smith said there were no grizzly
bears in that area”).
E. Absence of Valid Scientific Information. Where there is an absence
of valid scientific information or incomplete scientific information relating to a
critical area leading to uncertainty about the risk to critical area function of
permitting an alteration of or impact to the critical area, the [director] shall:
1. Take a “precautionary or a no-risk approach,” that strictly limits
development and land use activities until the uncertainty is sufficiently
resolved; and
2. Require application of an effective adaptive management program that
relies on scientific methods to evaluate how well regulatory and
nonregulatory actions protect the critical area. An adaptive
management program is a formal and deliberate scientific approach to
taking action and obtaining information in the face of uncertainty. An
adaptive management program shall:
a. Address funding for the research component of the adaptive
management program;
b. Change course based on the results and interpretation of new
information that resolves uncertainties; and
c. Commit to the appropriate timeframe and scale necessary to
reliably evaluate regulatory and nonregulatory actions affecting
protection of critical areas and anadromous fisheries.
APPLICABILITY, EXEMPTIONS, AND EXCEPTIONS
X.10.120
Applicability
A. The provisions of this Title shall apply to all lands, all land uses and
development activity, and all structures and facilities in the [city/county], whether
or not a permit or authorization is required, and shall apply to every person, firm,
partnership, corporation, group, governmental agency, or other entity that owns,
leases, or administers land within the [city/county]. No person, company, agency,
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or applicant shall alter a critical area or buffer except as consistent with the
purposes and requirements of this Title.
B. The [city/county] shall not approve any permit or otherwise issue any
authorization to alter the condition of any land, water, or vegetation, or to construct
or alter any structure or improvement in, over, or on a critical area or associated
buffer, without first ensuring compliance with the requirements of this Title,
including, but not limited to, the following:
1. Building permit;
2. Clearing and grading permit;
3. Forest practices permit;
4. Conditional use permit;
5. Shoreline conditional use permit;
6. Shoreline substantial development permit;
7. Shoreline exemption;
8. Shoreline variance;
9. Short subdivision;
10. Subdivision;
11. Planned unit development;
12. Binding site plan;
13. Zoning variance;
14. Zoning code amendment; or
15. Any other adopted permit or required approval not expressly exempted
by this Title.
C. Approval of a permit or development proposal pursuant to the provisions
of this Title does not discharge the obligation of the applicant to comply with the
provisions of this Title.
X.10.130
Exemptions
A. Exemption Request and Review Process. The proponent of the
activity may submit a written request for exemption to the [director] that describes
the activity and states the exemption listed in this Section that applies.
The [director] shall review the exemption request to verify that it complies
with this Title and approve or deny the exemption. If the exemption is approved, it
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shall be placed on file with the [department]. If the exemption is denied, the
proponent may continue in the review process and shall be subject to the
requirements of this Title.
B. Exempt Activities and Impacts to Critical Areas. All exempted
activities shall use reasonable methods to avoid potential impacts to critical areas.
To be exempt from this Title does not give permission to degrade a critical area or
ignore risk from natural hazards. Any incidental damage to, or alteration of, a
critical area that is not a necessary outcome of the exempted activity shall be
restored, rehabilitated, or replaced at the responsible party’s expense.
C. Exempt Activities. The following developments, activities, and
associated uses shall be exempt from the provisions of this Title, provided that they
are otherwise consistent with the provisions of other local, state, and federal laws
and requirements:
1. Emergencies. Those activities necessary to prevent an immediate
threat to public health, safety, or welfare, or that pose an immediate
risk of damage to private property and that require remedial or
preventative action in a timeframe too short to allow for compliance
with the requirements of this Title.
Emergency actions that create an impact to a critical area or its
buffer shall use reasonable methods to address the emergency; in
addition, they must have the least possible impact to the critical area or
its buffer. The person or agency undertaking such action shall notify
the [city/county] within one (1) working day following commencement
of the emergency activity. Within thirty (30) days, the [director] shall
determine if the action taken was within the scope of the emergency
actions allowed in this Subsection. If the [director] determines that the
action taken, or any part of the action taken, was beyond the scope of
an allowed emergency action, then enforcement provisions of
Unauthorized Alterations and Enforcement [Section X.10.340] shall
apply.
After the emergency, the person or agency undertaking the action
shall fully fund and conduct necessary restoration and/or mitigation for
any impacts to the critical area and buffers resulting from the
emergency action in accordance with an approved critical area report
and mitigation plan. The person or agency undertaking the action shall
apply for review, and the alteration, critical area report, and mitigation
plan shall be reviewed by the [city/county] in accordance with the
review procedures contained herein. Restoration and/or mitigation
activities must be initiated within one (1) year of the date of the
emergency, and completed in a timely manner;
2. Operation, Maintenance, or Repair. Operation, maintenance, or
repair of existing structures, infrastructure improvements, utilities,
public or private roads, dikes, levees, or drainage systems, that do not
require construction permits, if the activity does not further alter or
increase the impact to, or encroach further within, the critical area or
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buffer and there is no increased risk to life or property as a result of the
proposed operation, maintenance, or repair. Operation and
maintenance includes vegetation management performed in accordance
with best management practices that is part of ongoing maintenance of
structures, infrastructure, or utilities, provided that such management
actions are part of regular and ongoing maintenance, do not expand
further into the critical area, are not the result of an expansion of the
structure or utility, and do not directly impact an endangered or
threatened species;
3. Passive Outdoor Activities. Recreation, education,
and scientific research activities that do not degrade the critical area,
including fishing, hiking, and bird watching. Trails must be
constructed pursuant to Public and Private Pedestrian Trails [Section
X.10.160(C)(5)]; and
4. Forest Practices. Forest practices regulated and conducted in
accordance with the provisions of Chapter 76.09 RCW and forest
practices regulations, Title 222 WAC, and those that are exempt from
[city/county]’s jurisdiction, provided that forest practice conversions
are not exempt.
X.10.140
Exception − Public Agency and Utility
A. If the application of this Title would prohibit a development proposal by a
public agency or public utility, the agency or utility may apply for an exception
pursuant to this Section.
B. Exception Request and Review Process. An application for a
public agency and utility exception shall be made to the [city/county] and shall
include a critical area identification form; critical area report, including mitigation
plan, if necessary; and any other related project documents, such as permit
applications to other agencies, special studies, and environmental documents
prepared pursuant to the State Environmental Policy Act (Chapter 43.21C RCW).
The [director] shall prepare a recommendation to the [hearing body/examiner]
based on review of the submitted information, a site inspection, and the proposal’s
ability to comply with public agency and utility exception review criteria in
Subsection (D).
C. [Hearing Body/Examiner] Review. The [hearing body/examiner]
shall review the application and [director]’s recommendation, and conduct a public
hearing pursuant to the provisions of the [applicable city/county chapter]. The
[hearing body/examiner] shall approve, approve with conditions, or deny the
request based on the proposal’s ability to comply with all of the public agency and
utility exception criteria in Subsection (D).
D. Public Agency and Utility Review Criteria. The criteria for review
and approval of public agency and utility exceptions follow:
1. There is no other practical alternative to the proposed development
with less impact on the critical areas;
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2. The application of this Title would unreasonably restrict the ability to
provide utility services to the public;
3. The proposal does not pose an unreasonable threat to the public health,
safety, or welfare on or off the development proposal site;
4. The proposal attempts to protect and mitigate impacts to the critical
area functions and values consistent with the best available science;
and
5. The proposal is consistent with other applicable regulations and
standards.
E. Burden of Proof. The burden of proof shall be on the applicant to bring
forth evidence in support of the application and to provide sufficient information
on which any decision has to be made on the application.
A reasonable use exception
is a measure of last resort
for use only in those
situations where all
economic use of a property
would be denied by the
critical areas regulations.

X.10.150
Exception − Reasonable Use
A. If the application of this Title would deny all reasonable economic use of
the subject property, the [city/county] shall determine if compensation is an
appropriate action, or the property owner may apply for an exception pursuant to
this Section.
B. Exception Request and Review Process. An application for a
reasonable use exception shall be made to the [city/county] and shall include a
critical area identification form; critical area report, including mitigation plan, if
necessary; and any other related project documents, such as permit applications to
other agencies, special studies, and environmental documents prepared pursuant to
the State Environmental Policy Act (Chapter 43.21C RCW) (SEPA documents).
The [director] shall prepare a recommendation to the [hearing body/examiner]
based on review of the submitted information, a site inspection, and the proposal’s
ability to comply with reasonable use exception criteria in Subsection (D).
C. [Hearing Body/Examiner] Review. The [hearing body/examiner]
shall review the application and conduct a public hearing pursuant to the provisions
of the [applicable city/county chapter]. The [hearing body/examiner] shall
approve, approve with conditions, or deny the request based on the proposal’s
ability to comply with all of the reasonable use exception review criteria in
Subsection (D).
D. Reasonable Use Review Criteria. Criteria for review and approval of
reasonable use exceptions follow, one or more may apply:
1. The application of this Title would deny all reasonable economic use
of the property;
2. No other reasonable economic use of the property has less impact on
the critical area;
3. The proposed impact to the critical area is the minimum necessary to
allow for reasonable economic use of the property;
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4. The inability of the applicant to derive reasonable economic use of the
property is not the result of actions by the applicant after the effective
date of this Title, or its predecessor;
5. The proposal does not pose an unreasonable threat to the public health,
safety, or welfare on or off the development proposal site;
6. The proposal will result in no net loss of critical area functions and
values consistent with the best available science; or
7. The proposal is consistent with other applicable regulations and
standards.
E. Burden of Proof. The burden of proof shall be on the applicant to bring
forth evidence in support of the application and to provide sufficient information
on which any decision has to be made on the application.
ALLOWED ACTIVITIES
X.10.160
Allowed Activities
A. Critical Area Report. Activities allowed under this Title shall have
been reviewed and permitted or approved by the [city/county] or other agency with
jurisdiction, but do not require submittal of a separate critical area identification
form or critical area report, unless such submittal was required previously for the
underlying permit. The [director] may apply conditions to the underlying permit or
approval to ensure that the allowed activity is consistent with the provisions of this
Title to protect critical areas.
B. Required Use of Best Management Practices. All allowed
activities shall be conducted using the best management practices, adopted
pursuant to [locally adopted best management practices, such as the stormwater
management regulations], that result in the least amount of impact to the critical
areas. Best management practices shall be used for tree and vegetation protection,
construction management, erosion and sedimentation control, water quality
protection, and regulation of chemical applications. The [city/county] shall
observe the use of best management practices to ensure that the activity does not
result in degradation to the critical area. Any incidental damage to, or alteration of,
a critical area shall be restored, rehabilitated, or replaced at the responsible party’s
expense.
C. Allowed Activities. The following activities are allowed:
1. Permit Requests Subsequent to Previous Critical Area
Review. Development permits and approvals that involve both
discretionary land use approvals (such as subdivisions, rezones, or
conditional use permits), and construction approvals (such as building
permits) if all of the following conditions have been met:

A-13

Allowed activities are
similar to exemptions in
that they do not require
critical area review.
However, unlike
exemptions, allowed
activities must follow the
critical areas standards.
Conditions may be applied
to the underlying permit,
such as the building
permit, to ensure critical
area protection.
The purpose of Subsection
(C)(1), regarding previous
reviews, is to recognize that
an applicant should not need
to complete a new critical
area review for a project
that has just had a previous
review completed. For
example, if critical areas
were reviewed and
addressed during platting,

they should not need to be
readdressed during
reconstruction of
individual homes as long
as the construction is
consistent with the original
approval. If previous
codes did not adequately
include the best available
science, it may be
appropriate to limit this. It
may be appropriate to
reference Subsection
(C)(1)(d) to the
subdivision regulations to
ensure that they are
linked; the time limit for
expiration should be
consistent with that used
for preliminary plat
approvals.

a. The provisions of this Title have been previously addressed as part
of another approval;
b. There have been no material changes in the potential impact to the
critical area or buffer since the prior review;
c. There is no new information available that is applicable to any
critical area review of the site or particular critical area;
d. The permit or approval has not expired or, if no expiration date, no
more than [five years] has elapsed since the issuance of that permit
or approval; and
e. Compliance with any standards or conditions placed upon the prior
permit or approval has been achieved or secured;
2. Modification to Existing Structures. Structural modification of,
addition to, or replacement of an existing legally constructed structure
that does not further alter or increase the impact to the critical area or
buffer and there is no increased risk to life or property as a result of the
proposed modification or replacement, provided that restoration of
structures substantially damaged by fire, flood, or act of nature must be
initiated within one (1) year of the date of such damage, as evidenced
by the issuance of a valid building permit, and diligently pursued to
completion;
3. Activities Within the Improved Right-of-Way. Replacement,
modification, installation, or construction of utility facilities, lines,
pipes, mains, equipment, or appurtenances, not including substations,
when such facilities are located within the improved portion of the
public right-of-way or a [city/county] authorized private roadway
except those activities that alter a wetland or watercourse, such as
culverts or bridges, or result in the transport of sediment or increased
stormwater; subject to the following:
a. Critical area and/or buffer widths shall be increased, where
possible, equal to the width of the right-of-way improvement,
including disturbed areas; and
b. Retention and replanting of native vegetation shall occur wherever
possible along the right-of-way improvement and resulting
disturbance;
4. Minor Utility Projects. Utility projects which have minor or shortduration impacts to critical areas, as determined by the [director] in
accordance with the criteria below, and which do not significantly
impact the function or values of a critical area(s), provided that such
projects are constructed with best management practices and additional
restoration measures are provided. Minor activities shall not result in
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the transport of sediment or increased stormwater. Such allowed
minor utility projects shall meet the following criteria:
1. There is no practical alternative to the proposed activity with less
impact on critical areas;
2. The activity involves the placement of a utility pole, street signs,
anchor, or vault or other small component of a utility facility; and
3. The activity involves disturbance of an area less than 75 square
feet;
5. Public and Private Pedestrian Trails. Public and private
pedestrian trails, except in wetlands, fish and wildlife habitat
conservation areas, or their buffers, subject to the following:
a. The trail surface shall meet all other requirements including water
quality standards set forth in the [locally adopted stormwater
management regulations];
b. Critical area and/or buffer widths shall be increased, where
possible, equal to the width of the trail corridor, including
disturbed areas; and
c. Trails proposed to be located in landslide or erosion hazard areas
shall be constructed in a manner that does not increase the risk of
landslide or erosion and in accordance with an approved
geotechnical report;
6. Select Vegetation Removal Activities. The following
vegetation removal activities, provided that no vegetation shall be
removed from a critical area or its buffer without approval from the
[director]:
a. The removal of the following vegetation with hand labor and light
equipment:
i.
ii.
iii.
iv.

Invasive and noxious weeds;7
English Ivy (Hedera helix);
Himalayan blackberry (Rubus discolor, R. procerus); and
Evergreen blackberry (Rubus laciniatus);

b. The removal of trees from critical areas and buffers that are
hazardous, posing a threat to public safety, or posing an imminent
risk of damage to private property, provided that:
i. The applicant submits a report from a certified arborist,
registered landscape architect, or professional forester that
7

Jurisdictions are advised to include a reference to locally adopted lists of invasive and
noxious weeds. Sometimes these are adopted at the county level.
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While removing debris is
often disruptive to the
ecosystem, leaving the
brush can lead to
increased pest damage and
fire hazards and raise
legal issues for
communities. In addition,
debris disposal is required
under the Forest Practices
Act, and care must be
taken to follow
requirements in state forest
fire laws (RCW
76.04.660).

documents the hazard and provides a replanting schedule for
the replacement trees;
ii. Tree cutting shall be limited to pruning and crown thinning,
unless otherwise justified by a qualified professional. Where
pruning or crown thinning is not sufficient to address the
hazard, trees should be removed or converted to wildlife snags;
iii. All vegetation cut (tree stems, branches, etc.) shall be left
within the critical area or buffer unless removal is warranted
due to the potential for disease or pest transmittal to other
healthy vegetation;
iv. The landowner shall replace any trees that are removed with
new trees at a ratio of two replacement trees for each tree
removed (2:1) within one (1) year in accordance with an
approved restoration plan. Replacement trees may be planted
at a different, nearby location if it can be determined that
planting in the same location would create a new hazard or
potentially damage the critical area. Replacement trees shall
be species that are native and indigenous to the site and a
minimum of one (1) inch in diameter-at-breast height (dbh) for
deciduous trees and a minimum of six (6) feet in height for
evergreen trees as measured from the top of the root ball;
v. If a tree to be removed provides critical habitat, such as an
eagle perch, a qualified wildlife biologist shall be consulted to
determine timing and methods or removal that will minimize
impacts; and
vi. Hazard trees determined to pose an imminent threat or danger
to public health or safety, to public or private property, or of
serious environmental degradation may be removed or pruned
by the landowner prior to receiving written approval from
[city/county] provided that within fourteen (14) days following
such action, the landowner shall submit a restoration plan that
demonstrates compliance with the provisions of this Title.
c. Measures to control a fire or halt the spread of disease or damaging
insects consistent with the state Forest Practices Act; Chapter
76.09 RCW, [and local forest practices regulations if adopted]
provided that the removed vegetation shall be replaced in-kind or
with similar native species within one (1) year in accordance with
an approved restoration plan; and
d. Unless otherwise provided, or as a necessary part of an approved
alteration, removal of any vegetation or woody debris from a
habitat conservation area or wetland shall be prohibited;
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7. Chemical Applications. The application of herbicides, pesticides,
organic or mineral-derived fertilizers, or other hazardous substances, if
necessary, as approved by the [city/county], provided that their use
shall be restricted in accordance with state Department of Fish and
Wildlife Management Recommendations and the regulations of the
state Department of Agriculture and the U.S. Environmental Protection
Agency;8
8. Minor Site Investigative Work. Work necessary for land use
submittals, such as surveys, soil logs, percolation tests, and other
related activities, where such activities do not require construction of
new roads or significant amounts of excavation. In every case, impacts
to the critical area shall be minimized and disturbed areas shall be
immediately restored; and
9. Navigational Aids and Boundary Markers. Construction or
modification of navigational aids and boundary markers.
CRITICAL AREA PROJECT REVIEW PROCESS
X.10.170

General Requirements

A. As part of this review, the [city/county] shall:
1. Verify the information submitted by the applicant;
2. Evaluate the project area and vicinity for critical areas;
3. Determine whether the proposed project is likely to impact the
functions or values of critical areas; and
4. Determine if the proposed project adequately addresses the impacts
and avoids impacts to the critical area associated with the project.
B. If the proposed project is within, adjacent to, or is likely to impact a critical
area, the [city/county] shall:
1. Require a critical area report from the applicant that has been prepared
by a qualified professional;
2. Review and evaluate the critical area report;
3. Determine whether the development proposal conforms to the purposes
and performance standards of this Title, including the criteria in
Review Criteria [Section X.10.280];
8

More information on commercial and residential use of chemicals can be found in the
Washington State Department of Ecology’s Guidance Document for Establishment of
Critical Aquifer Recharge Areas Ordinances, Version 3.0, Publication #97-30; and from
the Washington State Department of Agriculture, http://agr/wa/gov.
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The Washington
Department of Fish and
Wildlife recommends
restricting the use of
pesticides and herbicides
in many types of habitat.
Additionally, the
Washington State
Department of Agriculture
and/or the U.S.
Environmental Protection
Agency have regulations
specific to the use of
pesticides, fertilizers, and
other chemicals that must
be adhered to under
federal law, and generally
appear on the packaging.
A jurisdiction should
understand and identify
which chemicals are
acceptable in specific
critical areas prior to
approving chemical
applications.

4. Assess the potential impacts to the critical area and determine if they
can be avoided or minimized; and
5. Determine if any mitigation proposed by the applicant is sufficient to
protect the functions and values of the critical area and public health,
safety, and welfare concerns consistent with the goals, purposes,
objectives, and requirements of this Title.
Local jurisdictions are
encouraged to provide
applicants with a preapplication opportunity so
that property owners and
developers can determine
whether critical area
regulations might apply
before extensive plans and
engineering information
are prepared.
The critical area
identification form is a tool
to be used by the applicant
to assist him or her in
identifying areas of
potential critical areas
near the project area.
Similar in some ways to a
SEPA checklist, the critical
area identification form
should be straightforward.
It asks questions that
individual property owners
can answer without the
help of a scientist or
professional consultant
(although the jurisdiction
may need to provide
information to the
applicant, such as critical
area maps). The questions
on the project checklist
should be tailored to the
local environment and may
be consolidated with the
SEPA environmental
checklist. An outline of
potential project checklist
questions is included in
Appendix F.

X.10.180
Critical Area Preapplication Consultation. Any person
preparing to submit an application for development or use of land that may be
regulated by the provisions of this Title shall conduct a consultation meeting with
the [director] prior to submitting an application for development or other approval.
At this meeting, the [director] shall discuss the requirements of this Title; provide
critical area maps, scientific information, and other source materials; outline the
review process; and work with the activity proponent to identify any potential
concerns that might arise during the review process, in addition to discussing other
permit procedures and requirements.
X.10.190
Critical Area Identification Form
A. Submittal. Prior to the [city/county]’s consideration of any proposed
activity not found to be exempt under Exemptions [Section X.10.130] or allowed
pursuant to Allowed Activities [Section X.10.160], the applicant shall submit to the
department a complete critical area identification form on forms provided by the
[city/county].
B. Site Inspection. Upon receipt of a project application and a critical area
identification form, the [director] shall conduct a site inspection to review critical
area conditions on site. The [director] shall notify the property owner of the
inspection prior to the site visit. Reasonable access to the site shall be provided by
the property owner for the purpose of inspections during any proposal review,
restoration, emergency action, or monitoring period.
C. Critical Area Identification Form Review Process. The [director or
his/her designee] shall review the critical area identification form, conduct a site
inspection, and review other information available pertaining to the site and the
proposal and make a determination as to whether any critical areas may be affected
by the proposal and if a more detailed critical area report shall be submitted.
1. Decision Indicators. The [director] may use the following
indicators to assist in determining the need for a critical area report:
a. Indication of a critical area on the [city/county] critical areas maps
that may be impacted by the proposed activity;
b. Information and scientific opinions from appropriate agencies,
including but not limited to the departments of Fish and Wildlife,
Natural Resources, and Ecology;
c. Documentation, from a scientific or other reasonable source, of the
possible presence of a critical area; or
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d. A finding by a qualified professional or a reasonable belief by the
[director] that a critical area may exist on or adjacent to the site of
the proposed activity.
D. Decision on Identification Form
1. No Critical Areas Present. If after a site visit the [director]’s
analysis indicates that the project area is not within or adjacent to a
critical area or buffer and that the proposed activity is unlikely to
degrade the functions or values of a critical area, then the [director]
shall rule that the critical area review is complete and note on the
identification form the reasons that no further review is required. A
summary of this information shall be included in any staff report or
decision on the underlying permit.
2. Critical Areas Present, But No Impact − Waiver. If the
[director] determines that there are critical areas within or adjacent to
the project area, but that the best available science shows that the
proposed activity is unlikely to degrade the functions or values of the
critical area, the [director] may waive the requirement for a critical
area report. A waiver may be granted if there is substantial evidence
that all of the following requirements will be met:
a. There will be no alteration of the critical area or buffer;
b. The development proposal will not impact the critical area in a
manner contrary to the purpose, intent, and requirements of this
Title; and
c. The proposal is consistent with other applicable regulations and
standards.
A summary of this analysis and the findings shall be included in
any staff report or decision on the underlying permit.
3. Critical Areas May Be Affected by Proposal. If the [director]
determines that a critical area or areas may be affected by the proposal,
then the [director] shall notify the applicant that a critical area report
must be submitted prior to further review of the project, and indicate
each of the critical area types that should be addressed in the report.
E. [Director]’s Determination Subject to Reconsideration. A
determination regarding the apparent absence of one or more critical areas by the
[director] is not an expert certification regarding the presence of critical areas and
the determination is subject to possible reconsideration and reopening if new
information is received.
If the applicant wants greater assurance of the accuracy of the critical area
review determination, the applicant may choose to hire a qualified professional to
provide such assurances.
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During project review, a
city/county may determine
that some or all of the
potential environmental
impacts of the project have
been addressed by its
development regulations,
comprehensive plan, or other
applicable local, state, or
federal laws or rules. (See
RCW 43.21C.240 and WAC
197-11-158.)
The city/county may make
this consistency
determination during the
course of environmental
review and preparation of a
SEPA threshold
determination (including
initial consistency review), if
the impacts have been
adequately addressed in the
applicable regulations (see
WAC 365-197-030,
Integrated Project Review).

The notice of application
code section of the
jurisdiction’s land use
code should also be
updated to include a
requirement that critical
area reviews, when
required, are listed on the
notice of application.
It is recommended that the
jurisdiction determine if a
report is required, and
insist on submittal of the
report, if needed, prior to
determining an application
complete and issuing the
notice of application. The
public may be a valuable
source for verifying the
presence or absence of
critical areas.

A critical area report is
required to include the
documentation and
address the relevant issues
required in the applicable
critical area chapter in
addition to providing the
contents listed here, in
Section X.10.210(C). For
example, a critical area
report for a wetland
should include all the
information listed here and
all the information listed in
Section X.20.030 “Critical
Area Report – Additional
Report Requirements for
Wetlands.”

X.10.200
Public Notice of Initial Determination. The [city/county]
shall notify the public of proposals in accordance with [notice of application
section of the local land use code].
A. If the [director] determines that no critical area report is necessary, the
[city/county] shall state the reasons for this determination in the notice of
application issued by the [city/county] for the proposal.
B. If the [director] determines that there are critical areas on the site that the
proposed project is unlikely to impact and the project meets the requirements for
and has been granted a waiver from the requirement to complete a critical area
report, a summary of the analysis and findings for this decision shall be stated in
the notice of application for the proposal.
C. If the [director] determines that critical areas may be affected by the
proposal and a critical area report is required, public notice of the application shall
include a description of the critical area that might be affected and state that a
critical area report(s) is required.
CRITICAL AREA REPORT
X.10.210
Critical Area Report – Requirements
A. Preparation by Qualified Professional. If required by the [director]
in accordance with [Section X.10.190(D)(3)], the applicant shall submit a critical
area report prepared by a qualified professional as defined herein.
B. Incorporating of Best Available Science. The critical area report
shall use scientifically valid methods and studies in the analysis of critical area data
and field reconnaissance and reference the source of science used. The critical area
report shall evaluate the proposal and all probable impacts to critical areas in
accordance with the provisions of this Title.
C. Minimum Report Contents. At a minimum, the report shall contain
the following:
1. The name and contact information of the applicant, a description of the
proposal, and identification of the permit requested;
2. A copy of the site plan for the development proposal including:
a. A map to scale depicting critical areas, buffers, the development
proposal, and any areas to be cleared; and
b. A description of the proposed stormwater management plan for the
development and consideration of impacts to drainage alterations.
3. The dates, names, and qualifications of the persons preparing the report
and documentation of any fieldwork performed on the site;
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4. Identification and characterization of all critical areas, wetlands, water
bodies, and buffers adjacent to the proposed project area;
5. A statement specifying the accuracy of the report, and all assumptions
made and relied upon;
6. An assessment of the probable cumulative impacts to critical areas
resulting from development of the site and the proposed development;
7. An analysis of site development alternatives including a no
development alternative;
8. A description of reasonable efforts made to apply mitigation
sequencing pursuant to Mitigation Sequencing [Section X.10.240] to
avoid, minimize, and mitigate impacts to critical areas;
9. Plans for adequate mitigation, as needed, to offset any impacts, in
accordance with Mitigation Plan Requirements [Section X.10.250],
including, but not limited to:
a. The impacts of any proposed development within or adjacent to a
critical area or buffer on the critical area; and
b. The impacts of any proposed alteration of a critical area or buffer
on the development proposal, other properties and the
environment;
10. A discussion of the performance standards applicable to the critical
area and proposed activity;
11. Financial guarantees to ensure compliance; and
12. Any additional information required for the critical area as specified in
the corresponding chapter.
D. Unless otherwise provided, a critical area report may be supplemented by
or composed, in whole or in part, of any reports or studies required by other laws
and regulations or previously prepared for and applicable to the development
proposal site, as approved by the [director].
X.10.220
Critical Area Report – Modifications to Requirements
A. Limitations to Study Area. The [director] may limit the required
geographic area of the critical area report as appropriate if:
1. The applicant, with assistance from the [city/county], cannot obtain
permission to access properties adjacent to the project area; or
2. The proposed activity will affect only a limited part of the subject site.
B. Modifications to Required Contents. The applicant may consult
with the [director] prior to or during preparation of the critical area report to obtain
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A financial guarantee,
such as a performance
bond or deposit, should be
required to ensure
implementation of any
mitigation that might be
necessary to offset impacts
to critical areas.

[city/county] approval of modifications to the required contents of the report
where, in the judgment of a qualified professional, more or less information is
required to adequately address the potential critical area impacts and required
mitigation.
C. Additional Information Requirements. The [director] may require
additional information to be included in the critical area report when determined to
be necessary to the review of the proposed activity in accordance with this Title.
Additional information that may be required, includes, but is not limited to:
1. Historical data, including original and subsequent mapping, aerial
photographs, data compilations and summaries, and available reports
and records relating to the site or past operations at the site;
2. Grading and drainage plans; and
3. Information specific to the type, location, and nature of the critical
area.
X.10.230
Mitigation Requirements
A. The applicant shall avoid all impacts that degrade the functions and values
of a critical area or areas. Unless otherwise provided in this Title, if alteration to
the critical area is unavoidable, all adverse impacts to or from critical areas and
buffers resulting from a development proposal or alteration shall be mitigated using
the best available science in accordance with an approved critical area report and
SEPA documents, so as to result in no net loss of critical area functions and values.
B. Mitigation shall be in-kind and on-site, when possible, and sufficient to
maintain the functions and values of the critical area, and to prevent risk from a
hazard posed by a critical area.
C. Mitigation shall not be implemented until after [city/county] approval of a
critical area report that includes a mitigation plan, and mitigation shall be in
accordance with the provisions of the approved critical area report.
X.10.240
Mitigation Sequencing. Applicants shall demonstrate that all
reasonable efforts have been examined with the intent to avoid and minimize
impacts to critical areas. When an alteration to a critical area is proposed, such
alteration shall be avoided, minimized, or compensated for in the following
sequential order of preference:
A. Avoiding the impact altogether by not taking a certain action or parts of an
action;
B. Minimizing impacts by limiting the degree or magnitude of the action and
its implementation, by using appropriate technology, or by taking affirmative steps,
such as project redesign, relocation, or timing, to avoid or reduce impacts;
C. Rectifying the impact to wetlands, critical aquifer recharge areas,
frequently flooded areas, and habitat conservation areas by repairing, rehabilitating,
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or restoring the affected environment to the historical conditions or the conditions
existing at the time of the initiation of the project;
D. Minimizing or eliminating the hazard by restoring or stabilizing the hazard
area through engineered or other methods;
E. Reducing or eliminating the impact or hazard over time by preservation
and maintenance operations during the life of the action;
F. Compensating for the impact to wetlands, critical aquifer recharge areas,
frequently flooded areas, and habitat conservation areas by replacing, enhancing, or
providing substitute resources or environments; and
G. Monitoring the hazard or other required mitigation and taking remedial
action when necessary.
Mitigation for individual actions may include a combination of the above
measures.
X.10.250
Mitigation Plan Requirements. When mitigation is required,
the applicant shall submit for approval by [city/county] a mitigation plan as part of
the critical area report. The mitigation plan shall include:
A. Environmental Goals and Objectives. The mitigation plan shall
include a written report identifying environmental goals and objectives of the
compensation proposed and including:
1. A description of the anticipated impacts to the critical areas and the
mitigating actions proposed and the purposes of the compensation
measures, including the site selection criteria; identification of
compensation goals; identification of resource functions; and dates for
beginning and completion of site compensation construction activities.
The goals and objectives shall be related to the functions and values of
the impacted critical area;
2. A review of the best available science supporting the proposed mitigation
and a description of the report author’s experience to date in restoring or
creating the type of critical area proposed; and
3. An analysis of the likelihood of success of the compensation project.
B. Performance Standards. The mitigation plan shall include measurable
specific criteria for evaluating whether or not the goals and objectives of the
mitigation project have been successfully attained and whether or not the requirements
of this Title have been met.
C. Detailed Construction Plans. The mitigation plan shall include written
specifications and descriptions of the mitigation proposed, such as:
1. The proposed construction sequence, timing, and duration;
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2. Grading and excavation details;
3. Erosion and sediment control features;
4. A planting plan specifying plant species, quantities, locations, size,
spacing, and density; and
5. Measures to protect and maintain plants until established.
These written specifications shall be accompanied by detailed site diagrams,
scaled cross-sectional drawings, topographic maps showing slope percentage and final
grade elevations, and any other drawings appropriate to show construction techniques
or anticipated final outcome.
D. Monitoring Program. The mitigation plan shall include a program for
monitoring construction of the compensation project and for assessing a completed
project. A protocol shall be included outlining the schedule for site monitoring (for
example, monitoring shall occur in years 1, 3, 5, and 7 after site construction), and
how the monitoring data will be evaluated to determine if the performance standards
are being met. A monitoring report shall be submitted as needed to document
milestones, successes, problems, and contingency actions of the compensation project.
The compensation project shall be monitored for a period necessary to establish that
performance standards have been met, but not for a period less than five (5) years.
E. Contingency Plan. The mitigation plan shall include identification of
potential courses of action, and any corrective measures to be taken if monitoring or
evaluation indicates project performance standards are not being met.
F. Financial Guarantees. The mitigation plan shall include financial
guarantees, if necessary, to ensure that the mitigation plan is fully implemented.
Financial guarantees ensuring fulfillment of the compensation project, monitoring
program, and any contingency measures shall be posted in accordance with Bonds to
Ensure Mitigation, Maintenance, and Monitoring [Section X.10.400].

This innovative mitigation
section is one example of
including allowances for
innovative practices within
critical areas regulations.
Also, keep in mind that
new concepts for
innovative mitigation, such
as habitat banking, are
being developed and may
be appropriate to include
at a later date.

X.10.260
Innovative Mitigation
A. The [city/county] may encourage, facilitate, and approve innovative
mitigation projects that are based on the best available science. Advance
mitigation or mitigation banking are examples of alternative mitigation projects
allowed under the provisions of this Section wherein one or more applicants, or an
organization with demonstrated capability, may undertake a mitigation project
together if it is demonstrated that all of the following circumstances exist:
1. Creation or enhancement of a larger system of critical areas and open
space is preferable to the preservation of many individual habitat areas;
2. The group demonstrates the organizational and fiscal capability to act
cooperatively;
3. The group demonstrates that long-term management of the habitat area
will be provided; and
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4. There is a clear potential for success of the proposed mitigation at the
identified mitigation site.
B. Conducting mitigation as part of a cooperative process does not reduce or
eliminate the required replacement ratios.
DETERMINATION PROCESS
When evaluating environmental conditions, jurisdictions use a slightly different
review process. Often, environmental regulations are applied concurrent with
permit review. Here, a “determination” process instructs the director to issue a
“notice of determination” (similar to issuing a SEPA threshold determination). By
issuing a notice of determination, the critical area review process and decision is
well documented, although the decision could also be adequately documented in
the staff report for the permit. Another option, used by some jurisdictions, is to
require a critical areas permit that must be obtained for applicable projects.
X.10.270
Determination
The [director] shall make a determination as to whether the proposed activity
and mitigation, if any, is consistent with the provisions of this Title. The
[director]’s determination shall be based on the criteria of Review Criteria [Section
X.10.280].
X.10.280
Review Criteria
A. Any alteration to a critical area, unless otherwise provided for in this Title,
shall be reviewed and approved, approved with conditions, or denied based on the
proposal’s ability to comply with all of the following criteria:
1. The proposal minimizes the impact on critical areas in accordance with
Mitigation Sequencing [Section X.10.240];
2. The proposal does not pose an unreasonable threat to the public health,
safety, or welfare on or off the development proposal site;
3. The proposal is consistent with the general purposes of this Title and
the public interest;
4. Any alterations permitted to the critical area are mitigated in
accordance with Mitigation Requirements [Section X.10.230];
5. The proposal protects the critical area functions and values consistent
with the best available science and results in no net loss of critical area
functions and values; and
6. The proposal is consistent with other applicable regulations and
standards.
B. The [city/county] may condition the proposed activity as necessary to
mitigate impacts to critical areas and to conform to the standards required by this
Title.
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While the determination
section speaks of a “notice
of determination”
document that could be
written for review of each
project, in implementation
it is likely that the
determination would
become incorporated into
the staff report required
for a permit – as
environmentally sensitive
area issues are commonly
addressed in staff reports –
or the determination could
be completed on a preproduced form that
requires the director to
sign and check
“favorable” or
“unfavorable.”
The “determination”
should be included in the
notice of application, if
one is required under
RCW 36.70B.110 and local
regulations, and in any
environmental
determinations issued
under SEPA (i.e., in the
threshold determination
and an environmental
impact statement, if
required).

C. Except as provided for by this Title, any project that cannot adequately
mitigate its impacts to critical areas in the sequencing order of preferences in
Section X.10.240 shall be denied.
X.10.290
Favorable Determination
If the [director] determines that the proposed activity meets the criteria in
Review Criteria [Section X.10.280] and complies with the applicable provisions of
this Title, the [director] shall prepare a written notice of determination and identify
any required conditions of approval. The notice of determination and conditions of
approval shall be included in the project file and be considered in the next phase of
the [city/county]’s review of the proposed activity in accordance with any other
applicable codes or regulations.
Any conditions of approval included in a notice of determination shall be
attached to the underlying permit or approval. Any subsequent changes to the
conditions of approval shall void the previous determination pending re-review of
the proposal and conditions of approval by the [director].
A favorable determination should not be construed as endorsement or approval
of any underlying permit or approval.
X.10.300
Unfavorable Determination
If the [director] determines that a proposed activity does not adequately
mitigate its impacts on the critical areas and/or does not comply with the criteria in
Review Criteria [Section X.10.280] and the provisions of this Title, the [director]
shall prepare written notice of the determination that includes findings of
noncompliance.
No proposed activity or permit shall be approved or issued if it is determined
that the proposed activity does not adequately mitigate its impacts on the critical
areas and/or does not comply with the provisions of this Title.
Following notice of determination that the proposed activity does not meet the
review criteria and/or does not comply with the applicable provisions of this Title,
the applicant may request consideration of a revised critical area report. If the
revision is found to be substantial and relevant to the critical area review, the
[director] may reopen the critical area review and make a new determination based
on the revised report.
Jurisdictions may want to
reference the vesting of
critical areas review
decisions to locally
adopted vesting policies.

X.10.310
Completion of the Critical Area Review
The [city/county]’s determination regarding critical areas pursuant to this Title
shall be final concurrent with the final decision to approve, condition, or deny the
development proposal or other activity involved.
X.10.320
Appeals
Any decision to approve, condition, or deny a development proposal or other
activity based on the requirements of this Title may be appealed according to, and
as part of, the appeal procedure for the permit or approval involved.
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VARIANCES
X.10.330
Variances
A. Variances from the standards of this Title may be authorized by the
[city/county] in accordance with the procedures set forth in the [locally adopted
zoning variance section] of the [city/county] code. The [hearing body] shall
review the request and make a written finding that the request meets or fails to
meet the variance criteria.
B. Variance Criteria. A variance may be granted only if the applicant
demonstrates that the requested action conforms to all of the criteria set forth as
follows:
1. Special conditions and circumstances exist that are peculiar to the land,
the lot, or something inherent in the land, and that are not applicable to
other lands in the same district;
2. The special conditions and circumstances do not result from the actions
of the applicant;
3. A literal interpretation of the provisions of this Title would deprive the
applicant of all reasonable economic uses and privileges permitted to
other properties in the vicinity and zone of the subject property under
the terms of this Title, and the variance requested is the minimum
necessary to provide the applicant with such rights;
4. Granting the variance requested will not confer on the applicant any
special privilege that is denied by this Title to other lands, structures,
or buildings under similar circumstances;
5. The granting of the variance is consistent with the general purpose and
intent of this Title, and will not further degrade the functions or values
of the associated critical areas or otherwise be materially detrimental to
the public welfare or injurious to the property or improvements in the
vicinity of the subject property;

Variances from the critical
areas regulations should
be subject to public review
through a public hearing
and notice process. If
existing land use variance
regulations do not require
a public hearing, it is
recommended that such
sections be revised to
require a public hearing
for variances concerning
critical areas.

Proposals needing
variances from critical
areas regulations should
be subject to notice and
public hearing
requirements consistent
with the requirements and
limitations in Chapter
36.70B RCW. Notices and
hearings for a project
should be consolidated and
integrated with the
environmental and permit
review process.

6. The decision to grant the variance includes the best available science
and gives special consideration to conservation or protection measures
necessary to preserve or enhance anadromous fish habitat; and
7. The granting of the variance is consistent with the general purpose and
intent of the [locally adopted city/county comprehensive plan] and
adopted development regulations.
C. Conditions May Be Required. In granting any variance, the
[city/county] may prescribe such conditions and safeguards as are necessary to
secure adequate protection of critical areas from adverse impacts, and to ensure
conformity with this Title.
D. Time Limit. The [city/county] shall prescribe a time limit within which
the action for which the variance is required shall be begun, completed, or both.
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Time limits for variances
should generally be
consistent with other
adopted time limits, such
as those for preliminary
plats.

Failure to begin or complete such action within the established time limit shall void
the variance.
E. Burden of Proof. The burden of proof shall be on the applicant to bring
forth evidence in support of the application and upon which any decision has to be
made on the application.
UNAUTHORIZED ALTERATIONS AND ENFORCEMENT
X.10.340
Unauthorized Critical Area Alterations and Enforcement
A. When a critical area or its buffer has been altered in violation of this Title,
all ongoing development work shall stop and the critical area shall be restored.
The [city/county] shall have the authority to issue a stop work order to cease all
ongoing development work, and order restoration, rehabilitation, or replacement
measures at the owner's or other responsible party's expense to compensate for
violation of provisions of this Title.
B. Requirement for Restoration Plan. All development work shall
remain stopped until a restoration plan is prepared and approved by [city/county].
Such a plan shall be prepared by a qualified professional using the best available
science and shall describe how the actions proposed meet the minimum
requirements described in Subsection (C). The [director] shall, at the violator’s
expense, seek expert advice in determining the adequacy of the plan. Inadequate
plans shall be returned to the applicant or violator for revision and resubmittal.
C. Minimum Performance Standards for Restoration
1. For alterations to critical aquifer recharge areas, frequently flooded
areas, wetlands, and habitat conservation areas, the following
minimum performance standards shall be met for the restoration of a
critical area, provided that if the violator can demonstrate that greater
functional and habitat values can be obtained, these standards may be
modified:
a. The historic structural and functional values shall be restored,
including water quality and habitat functions;
b. The historic soil types and configuration shall be replicated;
c. The critical area and buffers shall be replanted with native
vegetation that replicates the vegetation historically found on the
site in species types, sizes, and densities. The historic functions
and values should be replicated at the location of the alteration;
and
d. Information demonstrating compliance with the requirements in
Section X.10.250 (Mitigation Plan Requirements) shall be
submitted to the [director].
2. For alterations to flood and geological hazards, the following
minimum performance standards shall be met for the restoration of a
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critical area, provided that, if the violator can demonstrate that greater
safety can be obtained, these standards may be modified:
a. The hazard shall be reduced to a level equal to, or less than, the
pre-development hazard;
b. Any risk of personal injury resulting from the alteration shall be
eliminated or minimized; and
c. The hazard area and buffers shall be replanted with native
vegetation sufficient to minimize the hazard.
D. Site Investigations. The [director] is authorized to make site
inspections and take such actions as are necessary to enforce this Title. The
[director] shall present proper credentials and make a reasonable effort to contact
any property owner before entering onto private property.
E. Penalties. Any person, party, firm, corporation, or other legal entity
convicted of violating any of the provisions of this Title shall be guilty of a
misdemeanor. Each day or portion of a day during which a violation of this Title is
committed or continued shall constitute a separate offense. Any development
carried out contrary to the provisions of this Title shall constitute a public nuisance
and may be enjoined as provided by the statutes of the state of Washington. The
[city/county] may levy civil penalties against any person, party, firm, corporation,
or other legal entity for violation of any of the provisions of this Title. The civil
penalty shall be assessed at a maximum rate of ________ dollars per day per
violation.

The amount of the penalty
needs to be decided locally
and should be consistent
with other adopted civil
penalties. Commonly, the
penalty is $1,000 per day
per violation.

C. These provisions may be modified by the [director] as necessary to ensure
protection of sensitive features or wildlife needs.

Some jurisdictions may
prefer to have critical
areas marked with posts
rather than signs. Posts
are an alternative that
retain the function of
marking the edge of the
critical area or buffer,
giving staff and property
owners the ability to
identify the edge of
allowed development
activities.

X.10.360
Notice on Title
A. In order to inform subsequent purchasers of real property of the existence
of critical areas, the owner of any property containing a critical area or buffer on
which a development proposal is submitted shall file a notice with the county
records and elections division according to the direction of the [city/county]. The
notice shall state the presence of the critical area or buffer on the property, the
application of this Title to the property, and the fact that limitations on actions in or
affecting the critical area or buffer may exist. The notice shall “run with the land.”

Jurisdictions may want to
provide, either in the code
section or in a guidance
document outside of the
code, specific language
indicating what should be
stated on the title notice.

GENERAL CRITICAL AREA PROTECTIVE MEASURES
X.10.350
Critical Area Markers and Signs
A. The boundary at the outer edge of critical area tracts and easements shall
be delineated with permanent survey stakes, using iron or concrete markers as
established by local survey standards.
B. The boundary at the outer edge of the critical area or buffer shall be
identified with temporary signs prior to any site alteration. Such temporary signs
shall be replaced with permanent signs prior to occupancy or use of the site.
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B. This notice on title shall not be required for a development proposal by a
public agency or public or private utility:
1. Within a recorded easement or right-of-way;
2. Where the agency or utility has been adjudicated the right to an
easement or right-of-way; or
3. On the site of a permanent public facility.
C. The applicant shall submit proof that the notice has been filed for public
record before the [city/county] approves any site development or construction for
the property or, in the case of subdivisions, short subdivisions, planned unit
developments, and binding site plans, at or before recording.
X.10.370
Native Growth Protection Areas
A. Unless otherwise required in this Title, native growth protection areas shall
be used in development proposals for subdivisions, short subdivisions, planned unit
developments, and binding site plans to delineate and protect those contiguous
critical areas and buffers listed below:
1. All landslide hazard areas and buffers;
Critical areas may be
protected by requiring
protection areas,
easements, tracts, or other
methods of segregating
land. Relatively small and
isolated critical areas
might be best protected in
a recorded easement, such
as a native growth
protection area. It may be
appropriate to require
larger or more significant
critical areas, such as
riparian areas, to be set
aside in tracts that are
dedicated to the
jurisdiction. One or both
of the sections shown here
or another method may be
used. Jurisdictions may
wish to evaluate their
density requirements and
consider possible
opportunities for density
bonuses to make protective
easements more attractive
to developers.

2. All wetlands and buffers;
3. All habitat conservation areas; and
4. All other lands to be protected from alterations as conditioned by
project approval.
B. Native growth protection areas shall be recorded on all documents of title
of record for all affected lots.
C. Native growth protection areas shall be designated on the face of the plat or
recorded drawing in a format approved by the [city/county attorney]. The
designation shall include the following restrictions:
1. An assurance that native vegetation will be preserved for the purpose of
preventing harm to property and the environment, including, but not
limited to, controlling surface water runoff and erosion, maintaining
slope stability, buffering, and protecting plants, fish, and animal
habitat; and
2. The right of the [city/county] to enforce the terms of the restriction.
X.10.380
Critical Area Tracts
A. Critical area tracts shall be used in development proposals for subdivisions,
short subdivisions, planned unit developments, and binding site plans to delineate
and protect those contiguous critical areas and buffers listed below that total [five
thousand (5,000)] or more square feet:

A-30

1. All landslide hazard areas and buffers;
2. All wetlands and buffers;
3. All habitat conservation areas; and
4. All other lands to be protected from alterations as conditioned by
project approval.
B. Critical area tracts shall be recorded on all documents of title of record for
all affected lots.
C. Critical area tracts shall be designated on the face of the plat or recorded
drawing in a format approved by the [city/county attorney]. The designation shall
include the following restriction:
1. An assurance that native vegetation will be preserved for the purpose
of preventing harm to property and the environment, including, but not
limited to, controlling surface water runoff and erosion, maintaining
slope stability, buffering, and protecting plants, fish, and animal
habitat; and
2. The right of the [city/county] to enforce the terms of the restriction.
D. The [city/county] may require that any required critical area tract be
dedicated to the [city/county], held in an undivided interest by each owner of a
building lot within the development with the ownership interest passing with the
ownership of the lot, or held by an incorporated homeowner’s association or other
legal entity (such as a land trust, which ensures the ownership, maintenance, and
protection of the tract).
X.10.390
Building Setbacks. Unless otherwise provided, buildings and
other structures shall be set back a distance of fifteen (15) feet from the edges of all
critical area buffers or from the edges of all critical areas, if no buffers are
required.9 The following may be allowed in the building setback area:
A. Landscaping;
B. Uncovered decks;

9

Primary protection of the critical area should be accomplished through the
designation of a sufficiently wide buffer area based on science and site specific conditions,
not by adhering to the building setback shown here. The building setback distance is
intended to provide adequate room for construction, use, and access without infringing
upon the critical area or buffer. Fifteen (15) feet is a commonly required setback distance
from critical areas and buffers; a larger setback may be appropriate is some instances.
Jurisdictions should consider revisions to their land use codes so that typical setbacks are
measured from the critical area or buffer. For example, if a residential zone requires thirtyfoot (30) rear yards, that setback should generally be measured from the critical area buffer.
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Each jurisdiction should
establish the relationship
between setbacks and
critical areas so that it is
clear how close one can
build adjacent to a critical
area or buffer. The
setback from the critical
area should allow enough
space for construction and
use of the buildable area
without impact to the
critical area or buffer.

C. Building overhangs, if such overhangs do not extend more than eighteen
(18) inches into the setback area; and
D. Impervious ground surfaces, such as driveways and patios, provided that
such improvements may be subject to water quality regulations as adopted in the
[locally adopted stormwater management regulations].
X.10.400
Bonds to Ensure Mitigation, Maintenance, and
Monitoring
A. When mitigation required pursuant to a development proposal is not
completed prior to the [city/county] final permit approval, such as final plat
approval or final building inspection, the [city/county] shall require the applicant to
post a performance bond or other security in a form and amount deemed acceptable
by the [city/county]. If the development proposal is subject to mitigation, the
applicant shall post a mitigation bond or other security in a form and amount
deemed acceptable by the [city/county] to ensure mitigation is fully functional.
B. The bond shall be in the amount of one hundred and twenty-five percent
(125%) of the estimated cost of the uncompleted actions or the estimated cost of
restoring the functions and values of the critical area that are at risk, whichever is
greater.
C. The bond shall be in the form of a surety bond, performance bond,
assignment of savings account, or an irrevocable letter of credit guaranteed by an
acceptable financial institution with terms and conditions acceptable to the
[city/county] attorney.
D. Bonds or other security authorized by this Section shall remain in effect
until the [city/county] determines, in writing, that the standards bonded for have
been met. Bonds or other security shall be held by the [city/county] for a minimum
of five (5) years to ensure that the required mitigation has been fully implemented
and demonstrated to function, and may be held for longer periods when necessary.
E. Depletion, failure, or collection of bond funds shall not discharge the
obligation of an applicant or violator to complete required mitigation, maintenance,
monitoring, or restoration.
F. Public development proposals shall be relieved from having to comply
with the bonding requirements of this Section if public funds have previously been
committed for mitigation, maintenance, monitoring, or restoration.
G. Any failure to satisfy critical area requirements established by law or
condition including, but not limited to, the failure to provide a monitoring report
within thirty (30) days after it is due or comply with other provisions of an
approved mitigation plan shall constitute a default, and the [city/county] may
demand payment of any financial guarantees or require other action authorized by
the [city/county] code or any other law.
H. Any funds recovered pursuant to this Section shall be used to complete the
required mitigation.
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X.10.410
Critical Area Inspections. Reasonable access to the site shall
be provided to the [city/county], state, and federal agency review staff for the
purpose of inspections during any proposal review, restoration, emergency action,
or monitoring period.
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Wetlands
Chapter X.20
Wetlands
Designation, Rating, and Mapping
X.20.010 Designation, Rating, and Mapping Wetlands
Allowed activities – Wetlands
X.20.020 Activities Allowed in Wetlands
Additional Report Requirements – Wetlands
X.20.030 Critical Area Report – Additional Requirements
for Wetlands
Performance Standards
X.20.040 Performance Standards – General Requirements
X.20.050 Performance Standards – Mitigation
Requirements
X.20.060 Performance Standards – Subdivisions
DESIGNATION, RATING and MAPPING
X.20.010 Designation, Rating, and Mapping Wetlands
A. Designating Wetlands. Wetlands are those areas, designated in
accordance with the Washington State Wetland Identification and Delineation Manual
(1997), that are inundated or saturated by surface or ground water at a frequency
and duration sufficient to support, and that under normal circumstances do support,
a prevalence of vegetation adapted for life in saturated soil conditions. All areas
within the [city/county] meeting the wetland designation criteria in the
Identification and Delineation Manual, regardless of any formal identification, are
hereby designated critical areas and are subject to the provisions of this Title.
B. Wetland Ratings.10 Wetlands shall be rated according to the
Washington State Department of Ecology wetland rating system found in the
Washington State Wetland Rating System documents (Western Washington,
Ecology Publication #93-74 and Eastern Washington, Ecology Publication #91-58)
or as revised by Ecology.11 These documents contain the definitions and methods
for determining if the criteria below are met.
1. Wetland Rating Categories
a. Category I. Category I wetlands are those that meet one or more
of the following criteria:
i. Documented habitat for federal or state listed endangered or
threatened fish, animal, or plant species;
10

See WAC 365-190-080(1)(a).
The Wetland Rating System documents are currently being revised by the state
Department of Ecology.

11
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ii. High quality native wetland communities, including
documented category I or II quality Natural Heritage wetland
sites and sites which qualify as a category I or II quality
Natural Heritage wetland (defined in the rating system
documents);
iii. High quality, regionally rare wetland communities with
irreplaceable ecological functions, including sphagnum bogs
and fens, estuarine, wetlands, or mature forested swamps
(defined in the rating system documents); or wetlands of
exceptional local significance.
b. Category II. Washington Department of Fish and Wildlife,
U.S. Fish and Wildlife Services, and National Marine Fisheries
Services documented habitats for state listed sensitive plant,
fish, or animal species;
i.

Wetlands that contain fish or animal species listed as
priority species by the Washington Department of Fish
and Wildlife, or plant species listed as rare by the
Washington State Department of Natural Resources;12

ii.

Wetland types with significant ecological functions as
determined by an agency approved functional
evaluation methodology that may not be adequately
replicated through creation or restoration;

iii.

Wetlands possessing significant habitat value based on
a score of twenty-two (22) or more points in the state
Department of Ecology habitat rating system; or

iv.

Documented wetlands of local significance.

c. Category III. Category III wetlands are those that do not satisfy
category I, II, or IV criteria, and with a habitat value rating of
twenty-one (21) points or less.
d. Category IV. Category IV wetlands are those that meet one or
more of the following criteria:
i.

12

See Appendix J.
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Hydrologically isolated wetlands, as determined by the
U.S. Army Corps of Engineers Regulatory Branch that are
less than or equal to one (1) acre in size, have only one
wetland class, and are dominated [greater than eighty
percent (80%) area cover] by a single, non-native plant
species (monotypic vegetation); or

ii. Hydrologically isolated wetlands that are less than or equal to
two (2) acres in size, and have only one wetland class and
greater than ninety percent (90%) a real cover of non-native
plant species
2. Date of wetland rating. Wetland rating categories shall be applied
as the wetland exists on the date of adoption of the rating system by the
local government, as the wetland naturally changes thereafter, or as the
wetland changes in accordance with permitted activities. Wetland
rating categories shall not change due to illegal modifications.
D. Mapping. The approximate location and extent of wetlands are shown on
the adopted critical area maps. The following critical area maps, including
[locally adopted maps or the National Wetlands Inventory] are hereby adopted.
Additionally, soil maps produced by U.S. Department of Agriculture National
Resources Conservation Service may be useful in helping to identify potential
wetland areas.
These maps are to be used as a guide for the [city/county], project applicants,
and/or property owners, and may be continuously updated as new critical areas are
identified. They are a reference and do not provide a final critical area designation.
The exact location of a wetland’s boundary shall be determined through the
performance of a field investigation by a qualified professional wetland scientist
applying the Washington State Wetlands Identification and Delineation Manual as
required by RCW 36.70A.175 (Ecology Publication #96-94, 1997).
ALLOWED ACTIVITIES – WETLANDS
X.20.020
Activities Allowed in Wetlands. The activities listed below
are allowed in wetlands in addition to those activities listed in, and consistent with,
the provisions established in Allowed Activities [Section X.10.150], and do not
require submission of a critical area report, except where such activities result in a
loss to the functions and values of a wetland or wetland buffer. These activities
include:
A. Conservation or preservation of soil, water, vegetation, fish, shellfish, and
other wildlife that does not entail changing the structure or functions of the existing
wetland.
B. The harvesting of wild crops in a manner that is not injurious to natural
reproduction of such crops and provided the harvesting does not require tilling of
soil, planting of crops, chemical applications, or alteration of the wetland by
changing existing topography, water conditions, or water sources.
C. Drilling for utilities under a wetland provided that the drilling does not
interrupt the ground water connection to the wetland or percolation of surface
water down through the soil column. Specific studies by a hydrologist are
necessary to determine whether the ground water connection to the wetland or
percolation of surface water down through the soil column is disturbed.
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D. Enhancement of a wetland through the removal of non-native invasive
species. Weeding shall be restricted to hand removal and weed material shall be
removed from the site. Bare areas that remain after weed removal shall be revegetated with native shrubs and trees at natural densities. Some hand seeding may
also be done over the bare areas with native herbs.
ADDITIONAL REPORT REQUIREMENTS – WETLANDS
X.20.030
Critical Area Report – Additional Requirements for
Wetlands. In addition to the general critical area report requirements of Section
X.10.210, critical area reports for wetlands must meet the requirements of this
Section. Critical area reports for two or more types of critical areas must meet the
report requirements for each relevant type of critical area.
A. Preparation by a Qualified Professional. A critical area report for
wetlands shall be prepared by a qualified professional who is a certified
professional wetland scientist or a non-certified professional wetland scientist with
a minimum of five (5) years experience in the field of wetland science and with
experience preparing wetland reports.
B. Area Addressed in Critical Area Report. The following areas shall be
addressed in a critical area report for wetlands:
1. The project area of the proposed activity;
2. All wetlands and recommended buffers within three hundred (300) feet
of the project area;13 and

3. All shoreline areas, water features, floodplains, and other critical areas,
and related buffers within three hundred (300) feet of the project area.
C. Wetland analysis. In addition to the minimum required contents of
Critical Area Reports − Requirements [Section X.10.210], a critical area report for
wetlands shall contain an analysis of the wetlands including the following site- and
proposal-related information at a minimum:
1. A written assessment and accompanying maps of the wetlands and
buffers within three hundred (300) feet of the project area, including
the following information at a minimum:
a. Wetland delineation and required buffers;
b. Existing wetland acreage;
13

Critical area reports should consider wetlands and other critical areas within three
hundred (300) feet due to the maximum potential buffer size for wetlands. Critical area
size and characteristics beyond the project area may be estimated through aerial
photographic interpretation and discussions with agency staff if the adjacent property owner
denies access.
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c. Wetland category;
d. Vegetative, faunal, and hydrologic characteristics;
e. Soil and substrate conditions;
f.

Topographic elevations, at two-foot contours, and

g. A discussion of the water sources supplying the wetland and
documentation of hydrologic regime (locations of inlet and outlet
features, water depths throughout the wetland, evidence of
recharge or discharge, evidence of water depths throughout the
year – drift lines, algal layers, moss lines, and sediment deposits).
2. A discussion of measures, including avoidance, minimization, and
mitigation, proposed to preserve existing wetlands and restore any
wetlands that were degraded prior to the current proposed land use
activity.
3. A habitat and native vegetation conservation strategy that addresses
methods to protect and enhance on-site habitat and wetland functions.
4. Functional evaluation for the wetland and adjacent buffer using a local
or state agency staff-recognized method and including the reference of
the method and all data sheets.
5. Proposed mitigation, if needed, including a written assessment and
accompanying maps of the mitigation area, including the following
information at a minimum:
i. Existing and proposed wetland acreage;
ii. Vegetative and faunal conditions;
iii. Surface and subsurface hydrologic conditions including
an analysis of existing and future hydrologic regime and
proposed hydrologic regime for enhanced, created, or
restored mitigation areas;
iv. Relationship within watershed and to existing
waterbodies;
v. Soil and substrate conditions, topographic elevations;
vi. Existing and proposed adjacent site conditions;
vii. Required wetland buffers (including any buffer
reduction and mitigation proposed to increase the plant
densities, remove weedy vegetation, and replant the
buffers);
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viii. Property ownership; and
ix. Associated wetlands and related wetlands that may be
greater than three hundred (300) feet from the subject
project.
6. A scale map of the development proposal site and adjacent area. A
discussion of ongoing management practices that will protect wetlands
after the project site has been developed; including proposed monitoring
and maintenance programs.
7. A bond estimate for the installation (including site preparation, plant
materials and installation, fertilizers, mulch, stakes) and the proposed
monitoring and maintenance work for the required number of years.
8. Title Notification. All activity in critical area protection areas shall be
accompanied by a title.
D. Additional Information. When appropriate, the [director] may also
require the critical area report to include an evaluation by the state Department
of Ecology or an independent qualified expert regarding the applicant's
analysis and the effectiveness of any proposed mitigating measures or
programs, and to include any recommendations as appropriate.
1. If the development proposal site contains or is within a wetland area,
the applicant shall submit an affidavit, which declares whether the
applicant has knowledge of any illegal alteration to any or all wetlands
on the proposed site and whether the applicant previously had been
found in violation of this ordinance. If the applicant has been found
previously in violation, the applicant shall declare whether such
violation has been corrected to the satisfaction of the jurisdiction.
2. The [director] shall determine if the mitigation and monitoring plans
and bonding measures proposed by the applicant are sufficient to
protect the public health, safety, and welfare, consistent with the goals,
purposes, objectives and requirements of this ordinance.
PERFORMANCE STANDARDS
X.20.040
Performance Standards – General Requirements
A. Activities may only be permitted in a wetland or wetland buffer if the
applicant can show that the proposed activity will not degrade the functions and
functional performance of the wetland and other critical areas.
B. Activities and uses shall be prohibited in wetlands and wetland buffers,
except as provided for in this Title.
C. Category I Wetlands. Activities and uses shall be prohibited from
Category I, except as provided for in the public agency and utility exception,
reasonable use exception, and variance sections of this Title.
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D. Category II and III Wetlands. With respect to activities proposed in
Category II and III wetlands, the following standards shall apply:
1. Water-dependent activities may be allowed where there are no
practicable alternatives that would have a less adverse impact on the
wetland, its buffers and other critical areas.
2. Where nonwater-dependent activities are proposed, it shall be
presumed that alternative locations are available, and activities and
uses shall be prohibited, unless the applicant demonstrates that:
a. The basic project purpose cannot reasonably be accomplished and
successfully avoid, or result in less adverse impact on, a wetland
on another site or sites in the general region; and
b. All alternative designs of the project as proposed, that would avoid
or result in less of an adverse impact on a wetland or its buffer,
such as a reduction in the size, scope, configuration, or density of
the project, are not feasible.
E. Category IV Wetlands. Activities and uses that result in unavoidable
and necessary impacts may be permitted in Category IV wetlands and associated
buffers in accordance with an approved critical area report and mitigation plan, and
only if the proposed activity is the only reasonable alternative that will accomplish
the applicant's objectives. Full compensation for the acreage and loss functions
will be provided under the terms established under [Section X.20.050(F) and (G)].
F. Wetland Buffers
1. Standard Buffer Widths. The standard buffer widths presume the
existence of a relatively intact native vegetation community in the buffer
zone adequate to protect the wetland functions and values at the time of
the proposed activity. If the vegetation is inadequate, then the buffer
width shall be increased or the buffer should be planted to maintain the
standard width. Required standard wetland buffers, based on wetland
category and land use intensity, are as follows:14 .
a. Category I
High intensity
Moderate intensity
Low intensity

300 feet
250 feet
200 feet

14

Wetland buffer widths from Vegetated Buffers in the Coastal Zone: A Summary
Review and Bibliography, University of Rhode Island Graduate School of Oceanography,
1994, Technical Report No. 2064; The Science of Wetland Buffers and its Implications for
the Management of Wetlands, The Evergreen State College, Andy McMillan, 2000; and
Wetland Buffers: Use and Effectiveness, Washington State Department of Ecology, 1992,
Publication #92-10.
.
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Standard buffer widths
have been developed by the
state Department of
Ecology as statewide
standards for Category I,
II, III, and IV wetlands.
These buffer widths are
based on the best available
science to protect all
wetlands in environmental
settings that occur
throughout the state of
Washington. These
standard wetland buffer
widths may not be
appropriate, either
scientifically or in a
practical sense, in areas
where land use settings
and buffer functions may
be different than those
found in rural areas or
forestlands. Local
governments should
consider their specific
natural resources and
environmental setting in
order to tailor these
standard buffer widths to
best protect and enhance
wetlands in their
jurisdiction.

b. Category II
High intensity
Moderate intensity
Low intensity

200 feet
150 feet
100 feet

c. Category III
High intensity
Moderate intensity
Low intensity

100 feet
75 feet
50 feet

d. Category IV
High intensity
Low and Moderate
intensity

50 feet
35 feet

2. Measurement of Wetland Buffers. All buffers shall be measured
from the wetland boundary as surveyed in the field. The width of the
wetland buffer shall be determined according to the wetland category and
the proposed land use. The buffer for a wetland created, restored, or
enhanced as compensation for approved wetland alterations shall be the
same as the buffer required for the category of the created, restored, or
enhanced wetland. Only fully vegetated buffers will be considered.
Lawns, walkways, driveways, and other mowed or paved areas will not
be considered buffers.
Existing buffer vegetation
is considered
“inadequate” when: (1)
non-native or invasive
plant species provide the
dominant cover, (2)
vegetation is lacking due
to disturbance and wetland
resources could be
adversely affected, or (3)
enhancement plantings in
the buffer could
significantly improve
buffer functions.

3. Increased Wetland Buffer Widths. The [director] shall require
increased buffer widths in accordance with the recommendations of an
experienced, qualified professional wetland scientist, and the best
available science on a case-by-case basis when a larger buffer is
necessary to protect wetland functions and values based on site-specific
characteristics. This determination shall be based on one or more of the
following criteria:
a. A larger buffer is needed to protect other critical areas;
b. The buffer or adjacent uplands has a slope greater than fifteen
percent (15%) or is susceptible to erosion and standard erosioncontrol measures will not prevent adverse impacts to the wetland; or
c. The buffer area has minimal vegetative cover. In lieu of increasing
the buffer width where existing buffer vegetation is inadequate to
project the wetland functions and values, implementation of a buffer
planting plan may substitute. Where a buffer planting plan is
proposed, it shall include densities that are not less than three (3) feet
on center for shrubs and eight (8) feet on center for trees and require
monitoring and maintenance to ensure success. Existing buffer
vegetation is considered “inadequate” and will need to be
enhanced through additional native plantings and (if appropriate)
removal of non-native plants when: (1) non-native or invasive
plant species provide the dominant cover, (2) vegetation is lacking
due to disturbance and wetland resources could be adversely
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affected, or (3) enhancement plantings in the buffer could
significantly improve buffer functions.
4. Wetland Buffer Width Averaging. The [director] may allow
modification of the standard wetland buffer width in accordance with
an approved critical area report and the best available science on a
case-by-case basis by averaging buffer widths. Averaging of buffer
widths may only be allowed where a qualified professional wetland
scientist demonstrates that:
a. It will not reduce wetland functions or functional performance;
b. The wetland contains variations in sensitivity due to existing
physical characteristics or the character of the buffer varies in
slope, soils, or vegetation, and the wetland would benefit from a
wider buffer in places and would not be adversely impacted by a
narrower buffer in other places;
c. The total area contained in the buffer area after averaging is no less
than that which would be contained within the standard buffer; and
d. The buffer width is not reduced to less than 75 percent (75%) of
the standard width or thirty-five (35) feet.
5. Buffer Consistency. All mitigation sites shall have buffers
consistent with the buffer requirements of this Chapter.
6. Buffer Maintenance. Except as otherwise specified or allowed in
accordance with this Title, wetland buffers shall be retained in an
undisturbed or enhanced condition. Removal of invasive non-native
weeds is required for the duration of the mitigation bond.
7. Buffer Uses. The following uses may be permitted within a wetland
buffer in accordance with the review procedures of this Title, provided
they are not prohibited by any other applicable law and they are
conducted in a manner so as to minimize impacts to the buffer and
adjacent wetland:
a. Conservation and Restoration Activities. Conservation or
restoration activities aimed at protecting the soil, water, vegetation,
or wildlife.
b. Passive Recreation. Passive recreation facilities designed and
in accordance with an approved critical area report, including:
i. Walkways and trails, provided that those pathways that are
generally parallel to the perimeter of the wetland shall be
located in the outer twenty-five percent (25%) of the buffer
area, and constructed with a surface that does not interfere
with the permeability. Raised boardwalks utilizing non-treated
pilings area may be acceptable.
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ii. Wildlife viewing structures; and
iii. Fishing access areas down to the water’s edge that shall be no
larger than six (6) feet.
c. Stormwater Management Facilities. Stormwater
management facilities, limited to stormwater dispersion outfalls
and bioswales, may be allowed within the outer twenty-five
percent (25%) of the buffer of Category III or IV wetlands only,
provided that:
i. No other location is feasible; and
ii. The location of such facilities will not degrade the functions or
values of the wetland.
Stormwater management facilities are not allowed in buffers of
Category I or II wetlands.
G. Signs and Fencing of Wetlands
1. Temporary Markers. The outer perimeter of the wetland or buffer
and the limits of those areas to be disturbed pursuant to an approved
permit or authorization shall be marked in the field in such a way as to
ensure that no unauthorized intrusion will occur and is subject to
inspection by the [director] prior to the commencement of permitted
activities. This temporary marking shall be maintained throughout
construction and shall not be removed until permanent signs, if
required, are in place.
2. Permanent Signs. As a condition of any permit or authorization
issued pursuant to this Chapter, the [director] may require the applicant
to install permanent signs along the boundary of a wetland or buffer.
a. Permanent signs shall be made of an enamel-coated metal face and
attached to a metal post, or another non-treated material of equal
durability. Signs must be posted at an interval of one (1) per lot or
every fifty (50) feet, whichever is less, and must be maintained by
the property owner in perpetuity. The sign shall be worded as
follows or with alternative language approved by the director:
Protected Wetland Area
Do Not Disturb
Contact [Local Jurisdiction]
Regarding Uses and Restriction
b. The provisions of subsection (a) may be modified as necessary to
assure protection of sensitive features or wildlife.
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3. Fencing
a. The [director] shall determine if fencing is necessary to protect the
functions and values of the critical area. If found to be necessary,
the [director] shall condition any permit or authorization issued
pursuant to this Chapter to require the applicant to install a
permanent fence at the edge of the wetland buffer, when fencing
will prevent future impacts to the wetland.
b. The applicant shall be required to install a permanent fence around
the wetland or buffer when domestic grazing animals are present
or may be introduced on site.
c.

Specific fencing may be
required to prevent damage
to habitat by either livestock
or people, and the type of
fence may vary depending on
the nature of the site
conditions and the type of
habitat. Care should be
taken so that fencing does
not interfere with species
migration.

Fencing installed as part of a proposed activity or as required in
this Subsection shall be designed so as to not interfere with species
migration, including fish runs, and shall be constructed in a
manner that minimizes impacts to the wetland and associated
habitat.

X.20.050
Performance Standards – Compensatory Mitigation
Requirements
Compensatory mitigation for alterations to wetlands shall achieve equivalent
or greater biologic functions. Compensatory mitigation plans shall be
consistent with the state Department of Ecology Guidelines for Developing
Freshwater Wetlands Mitigation Plans and Proposals, 1994, as revised.

Mitigation sequencing is
also provided for in SEPA.

A. Mitigation Shall Be Required in the Following Order of
Preference:
i.
Avoiding the impact altogether by not taking a certain
action or parts of an action.
ii.

Minimizing impacts by limiting the degree or magnitude
of the action and its implementation, by using appropriate
technology, or by taking affirmative steps to avoid or
reduce impacts.

iii.

Rectifying the impact by repairing, rehabilitating, or
restoring the affected environment.

iv.

Reducing or eliminating the impact over time by
preservation and maintenance operations.

v.

Compensating for the impact by replacing, enhancing, or
providing substitute resources or environments.

B. Mitigation for Lost or Affected Functions. Compensatory
mitigation actions shall address functions affected by the alteration to
achieve functional equivalency or improvement and shall provide similar
wetland functions as those lost, except when:
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1. The lost wetland provides minimal functions as determined by a sitespecific function assessment, and the proposed compensatory
mitigation action(s) will provide equal or greater functions or will
provide functions shown to be limiting within a watershed through a
formal Washington state watershed assessment plan or protocol; or
2. Out-of-kind replacement will best meet formally identified watershed
goals, such as replacement of historically diminished wetland types.
As calculating acreage
impact is an important
consideration in protecting
wetlands, the best
available science shows
that certain wetland
functions, such as water
quality improvements and
habitat for certain species,
rely on acreage. We
currently lack methods to
accurately and rapidly
measure many wetland
functions. Until such
methods are available, we
must continue to use
acreage as a surrogate.

C. Preference of Mitigation Actions. Mitigation actions that require
compensation by replacing, enhancing, or substitution shall occur in the
following order of preference:
1. Restoring wetlands on upland sites that were formerly wetlands.
2. Creating wetlands on disturbed upland sites such as those with
vegetative cover consisting primarily of non-native introduced
species. This should only be attempted when there is a consistent
source of hydrology and it can be shown that the surface and
subsurface hydrologic regime is conducive for the wetland
community that is being designed.
3. Enhancing significantly degraded wetlands in combination with
restoration or creation. Such enhancement should be part of a
mitigation package that includes replacing the impacted area
meeting appropriate ratio requirements.
D. Type and Location of Mitigation. Unless it is demonstrated that a higher
level of ecological functioning would result from an alternate approach,
compensatory mitigation for ecological functions shall be either in-kind and onsite, or in-kind and within the same stream reach, sub-basin, or drift cell.
Mitigation actions shall be conducted within the same sub-drainage basin and on
the site as the alteration except when the all of the following apply:

1. There are no reasonable on-site or in-subdrainage basin opportunities or
on-site and in-subdrainage basin opportunities do not have a high
likelihood of success, after a determination of the natural capacity of the
site to mitigate for the impacts. Consideration should include: anticipated
wetland mitigation replacement ratios, buffer conditions and proposed
widths, hydrogeomorphic classes of on-site wetlands when restored,
proposed flood storage capacity, potential to mitigate riparian fish and
wildlife impacts (such as connectivity);

2. Off-site mitigation has a greater likelihood of providing equal or improved
wetland functions than the impacted wetland; and
3. Off-site locations shall be in the same sub-drainage basin unless:
a. Established watershed goals for water quality, flood or conveyance,
habitat, or other wetland functions have been established and strongly
justify location of mitigation at another site; or
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b. Credits from a state certified wetland mitigation bank are used as
mitigation and the use of credits is consistent with the terms of the
bank’s certification.
E. Mitigation Timing. Mitigation projects shall be completed with an approved
monitoring plan prior to activities that will disturb wetlands. In all other cases,
mitigation shall be completed immediately following disturbance and prior to use
or occupancy of the activity or development. Construction of mitigation projects
shall be timed to reduce impacts to existing fisheries, wildlife, and flora.
The [director] may authorize a one-time temporary delay, up to one-hundredtwenty (120) days, in completing minor construction and landscaping when
environmental conditions could produce a high probability of failure or significant
construction difficulties. The delay shall not create or perpetuate hazardous
conditions or environmental damage or degradation, and the delay shall not be
injurious to the health, safety, and general welfare of the public. The request for
the temporary delay must include a written justification that documents the
environmental constraints that preclude implementation of the mitigation plan.
The justification must be verified and approved by the [city/county] and include a
financial guarantee.
F. Mitigation Ratios
1. Acreage Replacement Ratios. The following ratios shall apply to
creation or restoration that is in-kind, is on-site, is the same category, is
timed prior to or concurrent with alteration, and has a high probability of
success. These ratios do not apply to remedial actions resulting from
unauthorized alterations; greater ratios shall apply in those cases. These
ratios do not apply to the use of credits from a state certified wetland
mitigation bank. When credits from a certified bank are used, replacement
ratios should be consistent with the requirements of the bank’s
certification. The first number specifies the acreage of replacement
wetlands and the second specifies the acreage of wetlands altered.15
Category I
Category II
Category III
Category IV

6-to-1
3-to-1
2-to-1
1.5-to-1

2. Increased Replacement Ratio. The [director] may increase the ratios
under the following circumstances:
a. Uncertainty exists as to the probable success of the proposed
restoration or creation;
b. A significant period of time will elapse between impact and replication
of wetland functions;
15

Wetland mitigation ratios are from Wetland Replacement Ratios: Defining
Equivalency, Washington State Department of Ecology, 1992, Publication #92-08.
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c. Proposed mitigation will result in a lower category wetland or reduced
functions relative to the wetland being impacted; or
d. The impact was an unauthorized impact.
G. Wetlands Enhancement as Mitigation
1. Impacts to wetland functions may be mitigated by enhancement of existing
significantly degraded wetlands, but must be used in conjunction with
restoration and/or creation. Applicants proposing to enhance wetlands
must produce a critical area report that identifies how enhancement will
increase the functions of the degraded wetland and how this increase will
adequately mitigate for the loss of wetland area and function at the impact
site. An enhancement proposal must also show whether existing wetland
functions will be reduced by the enhancement actions.
2. At a minimum, enhancement acreage shall be double the acreage required
for creation or restoration under Subsection G. The ratios shall be greater
than double the required acreage where the enhancement proposal would
result in minimal gain in the performance of wetland functions and/or
result in the reduction of other wetland functions currently being provided
in the wetland.

3. Mitigation rations for enhancement in combination with other forms of
mitigation shall range form 6:1 to 3:1 and be limited to Class III and Class
IV wetlands.

H. Wetland Mitigation Banks
1. Credits from a wetland mitigation bank may be approved for use as
compensation for unavoidable impacts to wetlands when:
a. The bank is certified under Chapter 173-700 WAC;
b. The [director] determines that the wetland mitigation bank provides
appropriate compensation for the authorized impacts; and
c. The proposed use of credits is consistent with the terms and conditions
of the bank’s certification.
2. Replacement ratios for projects using bank credits shall be consistent with
replacement ratios specified in the bank’s certification.
3. Credits from a certified wetland mitigation bank may be used to
compensate for impacts located within the service area specified in the
bank’s certification. In some cases, bank service areas may include
portions of more than one adjacent drainage basin for specific wetland
functions.
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X.20.060 Performance Standards – Subdivisions. The subdivision and
short subdivision of land in wetlands and associated buffers is subject to the
following:
A. Land that is located wholly within a wetland or its buffer may not be
subdivided.
B. Land that is located partially within a wetland or its buffer may be
subdivided provided that an accessible and contiguous portion of each new lot is:
1. Located outside of the wetland and its buffer; and
2. Meets the minimum lot size requirements of [locally adopted zoning
dimensions].
C. Access roads and utilities serving the proposed subdivision may be
permitted within the wetland and associated buffers only if the [city/county]
determines that no other feasible alternative exists and when consistent with this
Title.
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Critical Aquifer Recharge Areas
Chapter X.30
Critical Aquifer Recharge Areas
Designation, Rating, and Mapping
X.30.010 Critical Aquifer Recharge Areas Designation
X.30.020 Aquifer Recharge Area Susceptibility Ratings
X.30.030 Mapping of Critical Aquifer Recharge Areas
Allowed Activities – Critical Aquifer Recharge Areas
X.30.040 Activities Allowed in Critical Aquifer Recharge
Areas
Additional Report Requirements – Critical Aquifer Recharge
Areas
X.30.050 Critical Area Report – Additional Requirements
for Critical Aquifer Recharge Areas
Performance Standards – Critical Aquifer Recharge Areas
X.30.060 Performance Standards – General Requirements
X.30.070 Performance Standards – Specific Uses
Prohibited Uses
X.30.080 Uses Prohibited From Critical Aquifer Recharge
Areas
DESIGNATION, RATING, and MAPPING
X.30.010
Critical Aquifer Recharge Areas Designation.16 Critical
aquifer recharge areas (CARAs) are those areas with a critical recharging effect on
aquifers used for potable water as defined by WAC 365-190-030(2). CARAs have
prevailing geologic conditions associated with infiltration rates that create a high
potential for contamination of ground water resources or contribute significantly to
the replenishment of ground water. These areas include the following:
A. Wellhead Protection Areas.17 Wellhead protection areas may be
defined by the boundaries of the ten (10) year time of ground water travel or
boundaries established using alternate criteria approved by the Washington State
Department of Health in those settings where ground water time of travel is not a
reasonable delineation criterion, in accordance with WAC 246-290-135.
B. Sole Source Aquifers.18 Sole source aquifers are areas that have been
designated by the U.S. Environmental Protection Agency pursuant to the Federal
Safe Water Drinking Act.
16

See WAC 365-190-080(2).
See WAC 365-190-080(2)(d)(iii).
18
See WAC 365-190-080(2)(d)(i).
17
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Protection of ground water
quality and quantity
cannot be separated.
Impact to one will cause
impact to the other.
Therefore, when local
governments develop
regulations for critical
aquifer recharge areas
(CARAs), they should
attempt to incorporate
water quantity protection
concepts from Chapter
90.44 RCW (Regulation of
Public Ground Waters),
with the water quality
protection provisions from
Chapter 90.48 RCW
(Water Pollution Control
Act), Chapter 90.54 RCW
(Water Resources Act of
1971), Chapter 173-200
WAC (Ground Water
Quality Standards), and
Washington state’s antidegradation policy.

Guidance Document for
the Establishment of
Critical Aquifer Recharge
Area Ordinances,
published by the state
Department of Ecology,
provides methodology for
determining susceptibility
based on soil permeability,
geologic matrix,
infiltration, and depth to
water.

C. Susceptible Ground Water Management Areas. Susceptible
ground water management areas are areas that have been designated as moderately
or highly vulnerable or susceptible in an adopted ground water management
program developed pursuant to WAC 173-100.
D. Special Protection Areas.19 Special protection areas are those areas
defined by WAC 173-200-090.
E. Moderately or Highly Vulnerable Aquifer Recharge Areas.
Aquifer recharge areas that are moderately or highly vulnerable to degradation or
depletion because of hydrogeologic characteristics are those areas delineated by a
hydrogeologic study prepared in accordance with the state Department of Ecology
guidelines.
F. Moderately or Highly Susceptible Aquifer Recharge Areas.
Aquifer recharge areas moderately or highly susceptible to degradation or
depletion because of hydrogeologic characteristics are those areas meeting the
criteria established by the state Department of Ecology.
X.30.020
Aquifer Recharge Area Susceptibility Ratings. Aquifer
recharge areas shall be rated as having high, moderate, or low susceptibility based
on soil permeability, geologic matrix, infiltration, and depth to water as determined
by the criteria established by the state Department of Ecology.
X.30.030
Mapping of Critical Aquifer Recharge Areas
A. The approximate location and extent of critical aquifer recharge areas are
shown on the adopted critical areas maps.
Some CARAs may be
mapped by the Washington
State Department of
Health or the local water
purveyor. Other CARAs
may need to be mapped
using soil maps and other
information.

B. These maps are to be used as a guide for the [city/county], project
applicants, and/or property owners and may be continuously updated as new
critical areas are identified. They are a reference and do not provide a final critical
area designation.
ALLOWED ACTIVITIES – CRITICAL AQUIFER RECHARGE AREAS
X.30.040
Activities Allowed in Critical Aquifer Recharge Areas.
The following activities are allowed in critical aquifer recharge areas pursuant to
Allowed Activities [Section X.10.150] and do not require submission of a critical
area report:
A. Construction of structures and improvements, including additions,
resulting in less than five percent (5%) or 2,500 square feet (whichever is greater)
total site impervious surface area that does not result in a change of use or increase
the use of a hazardous substance.20
19

See WAC 365-190-080(2)(d)(ii).
This section is to recognize that some minor developments may be acceptable within
a CARA without mitigation. However, while five percent (5%) and 2,500 square feet may
generally be acceptable thresholds, each community should consider thresholds that are
appropriate based on local conditions and supported by science.
20

A-52

B. Development and improvement of parks, recreation facilities, open space,
or conservation areas resulting in less than five percent (5%) total site impervious
surface area that do not increase the use of a hazardous substance.
C. On-site domestic septic systems releasing less than 14,500 gallons of
effluent per day and that are limited to a maximum density of one (1) system per
one (1) acre.21
ADDITIONAL REPORT REQUIREMENTS – CRITICAL AQUIFER
RECHARGE AREAS
X.30.050
Critical Area Report – Additional Requirements for
Critical Aquifer Recharge Areas. In addition to the general critical area
report requirements of Section X.10.210, critical area reports for critical aquifer
recharge areas must meet the requirements of this Section. Critical area reports for
two or more types of critical areas must meet the report requirements for each
relevant type of critical area.
A. Preparation by a Qualified Professional. An aquifer recharge area
critical area report shall be prepared by a qualified professional who is a
hydrogeologist, geologist, or engineer, who is licensed in the state of Washington
and has experience in preparing hydrogeologic assessments.
B. Hydrogeologic Assessment. For all proposed activities to be located
in a critical aquifer recharge area, a critical area report shall contain a level one (1)
hydrogeological assessment. A level two (2) hydrogeologic assessment shall be
required for any of the following proposed activities:
1. Activities that result in five percent (5%) or more impervious site area;22
2. Activities that divert, alter, or reduce the flow of surface or ground
waters, or otherwise reduce the recharging of the aquifer;
3. The use of hazardous substances, other than household chemicals used
according to the directions specified on the packaging for domestic
applications;
4. The use of injection wells, including on-site septic systems, except
those domestic septic systems releasing less than 14,500 gallons of
effluent per day and that are limited to a maximum density of one (1)
system per one (1) acre; or

21

Maximum density of septic systems is based on Guidance Document for the
Establishment of Critical Aquifer Recharge Area Ordinances, by the Washington State
Department of Ecology, 2000, Publication #97-30.
22
Impervious surface areas may limit the infiltration of surface water, and therefore
may limit the recharging of aquifers. A threshold of five percent (5%) is suggested but may
vary depending on local soil and ground water conditions.
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Jurisdictions may also
provide for enhanced
septic systems as allowed
by the state Department of
Ecology, although project
review of enhanced septic
system may require a
higher level of expertise.

5. Any other activity determined by the [director] likely to have an
adverse impact on ground water quality or quantity or on the recharge
of the aquifer.
C. Level One Hydrogeologic Assessment. A level one hydrogeologic
assessment shall include the following site- and proposal-related information at a
minimum:
1. Available information regarding geologic and hydrogeologic
characteristics of the site including the surface location of all critical
aquifer recharge areas located on site or immediately adjacent to the site,
and permeability of the unsaturated zone;
2. Ground water depth, flow direction, and gradient based on available
information;
3. Currently available data on wells and springs within 1,300 feet of the
project area; 23
4. Location of other critical areas, including surface waters, within 1,300
feet of the project area;
5. Available historic water quality data for the area to be affected by the
proposed activity; and
6. Best management practices proposed to be utilized.
D. Level Two Hydrogeologic Assessment. A level two hydrogeologic
assessment shall include the following site- and proposal-related information at a
minimum, in addition to the requirements for a level one hydrogeological
assessment:
1. Historic water quality data for the area to be affected by the proposed
activity compiled for at least the previous five (5) year period;
2. Ground water monitoring plan provisions;
3. Discussion of the effects of the proposed project on the ground water
quality and quantity, including:
a. Predictive evaluation of ground water withdrawal effects on nearby
wells and surface water features; and
b. Predictive evaluation of contaminant transport based on potential
releases to ground water; and

23

Distance of 1,300 feet is based on Guidance Document for the Establishment of
Critical Aquifer Recharge Area Ordinances, by the Washington State Department of
Ecology, 2000, Publication #97-30.
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4. A spill plan that identifies equipment and/or structures that could fail,
resulting in an impact. Spill plans shall include provisions for regular
inspection, repair, and replacement of structures and equipment that
could fail.
PERFORMANCE STANDARDS – CRITICAL AQUIFER RECHARGE
AREAS
X.30.060
Performance Standards – General Requirements
A. Activities may only be permitted in a critical aquifer recharge area if the
applicant can show that the proposed activity will not cause contaminants to enter
the aquifer and that the proposed activity will not adversely effect the recharging of
the aquifer.
B. The proposed activity must comply with the water source protection
requirements and recommendations of the U.S. Environmental Protection Agency,
Washington State Department of Health, and the [local health district].
C. The proposed activity must be designed and constructed in accordance
with the [locally adopted surface water management or water quality regulations].
X.30.070
Performance Standards – Specific Uses
A. Storage Tanks. All storage tanks proposed to be located in a critical
aquifer recharge area must comply with local building code requirements and must
conform to the following requirements:
1. Underground Tanks. All new underground storage facilities
proposed for use in the storage of hazardous substances or hazardous
wastes shall be designed and constructed so as to:
a. Prevent releases due to corrosion or structural failure for the
operational life of the tank;
b. Be protected against corrosion, constructed of noncorrosive
material, steel clad with a noncorrosive material, or designed to
include a secondary containment system to prevent the release or
threatened release of any stored substances; and
c. Use material in the construction or lining of the tank that is
compatible with the substance to be stored.
2. Aboveground Tanks. All new aboveground storage facilities
proposed for use in the storage of hazardous substances or hazardous
wastes shall be designed and constructed so as to:
a. Not allow the release of a hazardous substance to the ground,
ground waters, or surface waters;
b. Have a primary containment area enclosing or underlying the tank
or part thereof; and
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Jurisdictions in Western
Washington should
reference stormwater
management standards,
such as the state
Department of Ecology
Stormwater Management
Manual for Western
Washington or the King
County Stormwater
Management Manual.
Jurisdictions in Eastern
Washington may reference
the new Ecology manual
for the area or federal
stormwater standards.

c. A secondary containment system either built into the tank structure
or a dike system built outside the tank for all tanks.
B. Vehicle Repair and Servicing
1. Vehicle repair and servicing must be conducted over impermeable
pads and within a covered structure capable of withstanding normally
expected weather conditions. Chemicals used in the process of vehicle
repair and servicing must be stored in a manner that protects them from
weather and provides containment should leaks occur.
2. No dry wells shall be allowed in critical aquifer recharge areas on sites
used for vehicle repair and servicing. Dry wells existing on the site
prior to facility establishment must be abandoned using techniques
approved by the state Department of Ecology prior to commencement
of the proposed activity.
C. Residential Use of Pesticides and Nutrients. Application of
household pesticides, herbicides, and fertilizers shall not exceed times and rates
specified on the packaging.
D. Use of Reclaimed Water for Surface Percolation or Direct
Recharge. Water reuse projects for reclaimed water must be in accordance with
the adopted water or sewer comprehensive plans that have been approved by the
state departments of Ecology and Health.
1. Use of reclaimed water for surface percolation must meet the ground
water recharge criteria given in Chapter 90.46.080(1) and Chapter
90.46.010(10) RCW. The state Department of Ecology may establish
additional discharge limits in accordance with Chapter 90.46.080(2)
RCW.
2. Direct injection must be in accordance with the standards developed by
authority of Chapter 90.46.042 RCW.
E. State and Federal Regulations. The uses listed below shall be
conditioned as necessary to protect critical aquifer recharge areas in accordance
with the applicable state and federal regulations.
Statutes, Regulations, and Guidance Pertaining to
Ground Water Impacting Activities
Activity

Statute – Regulation – Guidance

Above Ground Storage Tanks
Animal Feedlots

Chapter 173-303-640 WAC
Chapter 173-216 WAC, Chapter 173-220
WAC
Chapter 173-216 WAC, Best
Management Practices for Vehicle and
Equipment Discharges (Washington
Department of Ecology WQ-R-95-56)
Chapter 173-360 WAC

Automobile Washers

Below Ground Storage Tanks
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Activity

Statute – Regulation – Guidance

Chemical Treatment Storage and
Disposal Facilities
Hazardous Waste Generator (Boat
Repair Shops, Biological Research
Facility, Dry Cleaners, Furniture
Stripping, Motor Vehicle Service
Garages, Photographic
Processing, Printing and
Publishing Shops, etc.)
Injection Wells

Chapter 173-303-182 WAC

Junk Yards and Salvage Yards

Oil and Gas Drilling
On-Site Sewage Systems (Large
Scale)
On-Site Sewage Systems (< 14,500
gal/day)
Pesticide Storage and Use
Sawmills

Solid Waste Handling and
Recycling Facilities
Surface Mining
Wastewater Application to Land
Surface

Chapter 173-303 WAC

Federal 40 CFR Parts 144 and 146,
Chapter 173-218 WAC
Chapter 173-304 WAC, Best
Management Practices to Prevent
Stormwater Pollution at Vehicles
Recycler Facilities (Washington State
Department of Ecology 94-146)
Chapter 332-12-450 WAC, Chapter 173218 WAC
Chapter 173-240 WAC
Chapter 246-272 WAC, Local Health
Ordinances
Chapter 15.54 RCW, Chapter 17.21 RCW
Chapter 173-303 WAC, Chapter 173-304
WAC, Best Management Practices to
Prevent Stormwater Pollution at Log
Yards (Washington State Department of
Ecology, 95-53)
Chapter 173-304 WAC
Chapter 332-18-015 WAC
Chapter 173-216 WAC, Chapter 173-200
WAC, Washington State Department of
Ecology Land Application Guidelines,
Best Management Practices for Irrigated
Agriculture

PROHIBITED USES
X.30.080
Uses Prohibited From Critical Aquifer Recharge Areas.
The following activities and uses are prohibited in critical aquifer recharge areas:24
A. Landfills. Landfills, including hazardous or dangerous waste, municipal
solid waste, special waste, woodwaste, and inert and demolition waste landfills;

24

Prohibited uses are based on Guidance Document for the Establishment of Critical
Aquifer Recharge Area Ordinances, by Washington State Department of Ecology, 2000,
Publication #97-30.
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B. Underground Injection Wells. Class I, III, and IV wells and
subclasses 5F01, 5D03, 5F04, 5W09, 5W10, 5W11, 5W31, 5X13, 5X14, 5X15,
5W20, 5X28, and 5N24 of Class V wells;
C. Mining
1. Metals and hard rock mining; and
2. Sand and gravel mining, prohibited from critical aquifer recharge areas
determined to be highly susceptible or vulnerable;
D. Wood Treatment Facilities. Wood treatment facilities that allow any
portion of the treatment process to occur over permeable surfaces (both natural and
manmade);
E. Storage, Processing, or Disposal of Radioactive Substances.
Facilities that store, process, or dispose of radioactive substances; and
F. Other Prohibited Uses or Activities
1. Activities that would significantly reduce the recharge to aquifers
currently or potentially used as a potable water source;
2. Activities that would significantly reduce the recharge to aquifers that
are a source of significant baseflow to a regulated stream; and
3. Activities that are not connected to an available sanitary sewer system,
prohibited from critical aquifer recharge areas associated with sole
source aquifers.
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Frequently Flooded Areas
In order to help local governments meet the requirements of the Growth
Management Act (GMA), that includes protection of critical functions and values
using the best available science, and the National Flood Insurance Program (NFIP)
that requires protection from flood hazards, these Example Code Provisions
attempt to integrate the requirements from the two to avoid the common confusion
between local flood hazard ordinances (NFIP) and critical areas ordinances
(GMA).
Requirements of the Growth Management Act
Frequently flooded areas, generally known as floodplain and floodprone areas,
are the interface between upland and the river channel. They function as riparian
habitat because they influence and are influenced by the river. Frequently flooded
areas are formed by rivers, which in their natural state are constantly seeking their
own stability. These active and dynamic systems seek stability with exceedence of
the bankfull width and by lateral migration of the stream. Important values of
these systems are aesthetic and recreational, such as bird watching, fishing, hiking,
and hunting. Flood attenuation is an important function which affects severity of
floods and associated damage. Biofiltration, maintenance of base flows, aquifer
recharge, introduction of woody debris to rivers, and food chain support are
important functions of the floodplain. These all work together to function as
important habitat for fish and wildlife. An important component of habitat
function in these systems particularly where they have not been degraded is
preservation of connectivity and the associated fluvial dynamics and connectivity
gradients in the floodplain, which is essential for diversity and species richness in
these critical areas.
Requirements of the National Flood Insurance Program
The following Chapter on frequently flooded areas contains example language
for the protection of frequently flooded areas in accordance with the GMA’s
requirement to protect critical areas. Unlike other types of critical areas, local
flood regulations must meet the requirements of the NFIP if the local jurisdiction
and individual property owners are to qualify for flood hazard insurance. If the
community’s regulations are not compliant with the minimum NFIP standards,
which are incorporated into the state’s Floodplain Management law, the following
kinds of assistance for structures in frequently flooded areas would be denied:
•

•
•
•

All federal grant and loan programs involving buildings (for example,
programs through the U.S. Department of Housing and Urban
Development, U.S. Department of Agriculture, and Small Business
Administration).
Federal mortgage insurance programs, including Farmers Home
Administration, Veterans Administration, and Farm Services Agency
loans.
Federal disaster assistance and certain federal mitigation grants.
Conventional loans from institutions backed by entities such as the Federal
Deposit Insurance Corporation, Comptroller of the Currency, Office of
Thrift Supervision, and National Credit Union Administration.
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This Chapter is not a
replacement for the
Washington Model of the
Flood Damage Prevention
Ordinance prepared by the
Federal Emergency
Management Agency and
the Washington State
Department of Ecology
and should not be used as
a stand-alone flood hazard
ordinance. This Chapter is
intended to demonstrate
how local jurisdictions
may attempt to incorporate
and integrate flood
protection regulations into
their critical areas
ordinance. This Chapter
also promotes a higher
regulatory standard that is
intended to offer greater
protection, reduce
insurance rates, and be
consistent with other
critical areas regulations.
Jurisdictions that choose
to include flood regulation
in their critical areas
ordinance should
coordinate with the state
Department of Ecology to
ensure that federal and
state requirements for
flood protection are met.

If the community has an existing flood hazard ordinance that meets the Federal
Emergency Management Agency’s (FEMA) and NFIP standards, that community
should use care before adopting this Chapter. If the NFIP standards are met, this
Chapter could replace an existing flood hazard ordinance and would create a
process that is designed to be consistent with and streamlined with other critical
areas review procedures. This Chapter should not be adopted in addition to an
existing and separate flood hazard ordinance.
To ensure that local flood area regulations are consistent with the NFIP,
jurisdictions should also refer to the following documents in addition to these
Example Code Provisions:
Washington Model of the Flood Damage Prevention Ordinance, from the
Washington State Department of Ecology and the Federal Emergency
Management Agency, 2000.
Floodplain Management, Higher Regulatory Standards, 2nd ed., from the
Federal Emergency Management Agency Region 10, 2002.
If you have any questions concerning participation in the NFIP contact the
FEMA Regional Office at (425) 487-4626.
NFIP Requirements and Fish Habitat Protection
Floodplain connectivity with streams is recognized as a specific habitat
element that must be maintained, protected, and/or restored in order for wild
salmon and other fish and wildlife to continue to exist and evolve. The riparian
zone of influence includes the extent of the floodplain because of movement of the
stream or river across the floodplain through time. Restoration of natural
floodplain functions will benefit habitat for aquatic and riparian species as
floodplains resume their natural character. It is clear that good stewardship of
floodplains can be an extremely important factor in protecting habitat for fish and
wildlife. Yet, the enabling legislation that created the NFIP does not address
natural floodplain functions nor elements related to aquatic habitat preservation or
enhancement. The NFIP’s major goal is to achieve flood loss reduction. All
statements of purpose in the National Flood Insurance Act of 1968 relate to
achievement of the goal of flood loss reduction. It is recognized by FEMA and
others that certain aspects of this goal may not be conducive to maintaining healthy
fish habitat. As a result, the FEMA regional office that includes Washington state
prepared a model flood ordinance that relates floodplain management practices to
fish habitat preservation and enhancement. This document builds on the basic
FEMA/Ecology model flood ordinance by describing practices that, if adopted by
local governments, would be a strong force in enhancing fish habitat. A sample of
restrictions that favor stronger fish habitat from the FEMA model ordinance
follows:
•
•
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Recognizing in the goals and purpose statements the importance of
viewing floodplains as biological, geomorphological units contributing
to healthy fish habitat.
Recommending a riparian buffer zone for protection of fish habitat in
all floodplains, consisting of the greater of 150 feet on Type 1 and 2

•

•
•
•
•

salmonid-bearing streams, the FEMA floodway, or the channel
migration zone plus fifty (50) feet.
Requiring the remainder of the floodplain to have strict measures that
buffer the riparian buffer zone (RBZ), including setbacks from the
RBZ, and prohibiting fill or use of fill only when certified that it will
not harm fish habitat.
Placing limitations on creation of impervious surfaces and removal of
natural vegetation.
Prohibiting the creation of new subdivision lots without buildable areas
outside the floodplain.
Requiring that new construction be directed outside the floodplain
where existing lots have buildable space both inside and outside the
floodplain.
Requiring that any alteration of a watercourse not degrade fish habitat;
use bridges instead of culverts on certain streams; maintain natural
meander patterns, channel complexity, and floodplain connectivity;
remove or replace culverts that inhibit fish passage as part of the
alteration; do not block side channels; remove any existing blockages
as part of the alteration; and use bioengineered (“soft”) armoring
techniques on fish bearing streams.

There are several additional measures in the FEMA “Fish-Flood” ordinance
that recognize and value natural floodplain functions as they contribute to
protection of habitat. However, while FEMA and the state recognize measures
such as those above to be desirable, they are not mandated by laws or regulations
specific to the NFIP and, because there are 286 local governments that participate
in the NFIP, only the standards of that program can be required as a condition of
participation. The state, in Chapter 86.16 RCW, has also adopted the NFIP
regulations as its basic requirements, with supplemental state requirements
prohibiting new residences in floodways. As a result, throughout the frequently
flooded areas Chapter of the Example Code critical areas regulations, reference is
made in footnotes and sidebars to measures communities should consider as
recommended standards beyond the minimums, to protect the fish habitat resource.
More Restrictive Recommendations in the Frequently Flooded Areas
Section
As with the FEMA/Ecology model, these Example Code Provisions
recommend that all residential construction and manufactured homes have their
lowest floor elevated one (1) foot above the base flood elevation (100-year flood);
and that nonresidential construction have the lowest floor elevated one (1) foot
above the base flood elevation, or that the area below one (1) foot above the base
flood elevation be floodproofed.
The minimum requirement for participation in the NFIP for residential
construction and manufactured homes is that the lowest floor be elevated to or
above the base flood elevation. Nonresidential construction requires that the
lowest floor be elevated to or above the base flood elevation or that the area below
the base flood elevation be floodproofed.
Even though the minimum standards only require elevation to the base flood
elevation, it is recommended that communities adopt the standard in the example
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ordinance because elevation one (1) foot above the base flood elevation will allow
citizens to receive a substantial reduction in the cost of their flood insurance. Also,
as increased development happens, flood elevations can increase, and the one-foot
above standard allows for an additional margin of safety.
The example ordinance includes sections for development in shallow flooding
areas (AO Zones) and coastal high hazard areas (V1-V30, VE, and/or V). If your
community does not have either of these zones designated on your flood insurance
map(s), it is not necessary to adopt these sections of the example ordinance.
Relationship of this Chapter to Wetlands and Fish and Wildlife Habitat
Conservation Areas
Areas that require flood hazard protection typically involve riparian habitat and
wetlands. Care should be taken that any actions approved according to flood
regulations to prevent potential flood hazards are also consistent with other
regulations to protect critical areas, especially those that give special consideration
to anadromous fish. In addition to the standards contained in the Fish and Wildlife
Habitat Conservation Areas Chapter included in this Example Code, consider the
following documents as resources for coordinating fish protection with flood
hazard protection:
Floodplain and Fisheries Resource Management, Federal Emergency
Management Agency Region 10, 2002 (reference above).
Management Recommendations for Washington’s Priority Habitats: Riparian,
Washington Department of Fish and Wildlife, 1997.
Ecological Issues in Floodplains and Riparian Corridors, University of
Washington Center for Streamside Studies, 2001.
Integrating NFIP and GMA
Careful use of mitigation sequencing [Section X.10.240] will lead to
compliance with both the GMA and NFIP. Protection of critical areas, as well as
human health and safety, will be achieved with proper use of mitigation, beginning
with avoidance of impacts. Unavoidable impacts should be mitigated, and it is
important to note that under these two different regulations, different mitigation
may be required. For example, the NFIP may require raising a structure above the
base flood elevation, and if fill is placed within the floodplain to accomplish this, it
may be necessary to compensate for loss of floodplain function such as flood
attenuation, biofiltration, or habitat.
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Chapter X.40
Frequently Flooded Areas
Designation
X.40.010 Designation of Frequently Flooded Areas
Critical Area Report Requirements – Frequently Flooded Areas
X.40.020 Critical Area Report – Additional Requirements
Warning and Disclaimer of Liability
X.40.030 Warning and Disclaimer of Liability
Performance Standards – Frequently Flooded Areas
X.40.040 Performance Standards – General Requirements
X.40.050 Performance Standards – Specific Uses
X.40.060 Performance Standards – Areas of Shallow
Flooding
X.40.070 Performance Standards – Coast High Hazard
Areas
Prohibited Uses
X.40.080 Uses Prohibited From Frequently Flooded Areas
Variances
X.40.090 Variances – Additional Considerations for
Frequently Flooded Areas
DESIGNATION
X.40.010
Designation of Frequently Flooded Areas
A. Frequently Flooded Areas. Frequently flooded areas shall include:
1. Areas Identified on the Flood Insurance Map(s). Those areas
of special flood hazard identified by the Federal Insurance
Administration in a scientific and engineering report entitled The
Flood Insurance Study for [city/county] dated ____________, 20__,
with an accompanying flood insurance map(s) and any revisions
thereto.25 The Flood Insurance Study and accompanying map(s) are
hereby adopted by reference, declared part of this Chapter, and are
available for public review at the [city/county].
2. Areas Identified by the Director. Those areas of special flood
hazard identified by the [director] based on review of base flood
elevation and floodway data available from federal, state, [county,] or
other valid sources when base flood elevation data has not been
25

Flood insurance maps are commonly known as Flood Insurance Rate Maps or
FIRMs, although not all maps are rate maps.
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In addition to appropriate
flood protection standards,
jurisdictions should
consider the flood damage
prevention benefits of
stormwater management
regulations, stream and
wildlife protections, and
cluster development
provisions. Flood damage
and impacts to flood areas
can be best prevented
through a comprehensive
set of tools that help to
reduce stormwater events
and avoid
flood/development
conflicts.

provided from the Federal Insurance Administration [A and V zones of
the flood insurance map(s)].
B. Use of Additional Information. The [director] may use additional
flood information that is more restrictive or detailed than that provided in the Flood
Insurance Study conducted by the Federal Emergency Management Agency
(FEMA) to designate frequently flooded areas, including data on channel
migration, historical data, high water marks, photographs of past flooding, location
of restrictive floodways, maps showing future build-out conditions, maps that show
riparian habitat areas, or similar information.
C. Flood Elevation Data. When base flood elevation data is not available
(A and V zones), the [director] shall obtain, review, and reasonably utilize any base
flood elevation and floodway data available from a federal, state, or other source,
in order to administer this Chapter.
D. Designation Made by Director. The flood insurance maps are to be
used as a guide for the [city/county], project applicants and/or property owners, and
the public and should be considered a minimum designation of frequently flooded
areas. As flood insurance maps may be continuously updated as areas are
reexamined or new areas are identified, newer and more restrictive information for
flood hazard area identification shall be the basis for regulation.
E. Maintenance of Records. Where base flood elevation data is provided
through the Flood Insurance Study or required through [Section X.40.010(C)] of
this Chapter, the [director] shall obtain and record the as-built elevation (in relation
to mean sea level) of the lowest floor (including basement) of all new or
substantially improved structures, and whether or not the structure contains a
basement. The [director] shall also maintain for public inspection all records of
floodplain hazards, certificates of flood proofing, and flood elevation data.
CRITICAL AREA REPORT REQUIREMENTS – FREQUENTLY
FLOODED AREAS
X.40.020
Critical Area Report – Additional Requirements. In
addition to the general critical area report requirements of Section X.10.210,
critical area reports for frequently flooded areas must meet the requirements of this
Section. Critical area reports for two or more types of critical areas must meet the
report requirements for each relevant type of critical area.
A. Preparation by a Qualified Professional. A frequently flooded areas
report shall be prepared by a qualified professional who is a hydrologist or engineer,
licensed in the state of Washington with experience in preparing flood hazard
assessments.
B. Areas to be Addressed. The following areas shall be addressed in a
critical area report for frequently flooded areas:
1. The site area of the proposed activity;

A-64

2. All areas of a special flood hazard area, as indicated on the flood
insurance map(s) within two hundred (200) feet of the project area;
and
3. All other flood areas indicated on the flood insurance map(s) within
two hundred (200) feet of the project area.
C. Flood Hazard Assessment. A critical area report for a proposed
activity within a frequently flooded area shall contain a flood hazard assessment
including the following site- and proposal-related information at a minimum:
1. Site and Construction Plans. A copy of the site and
construction plans for the development proposal showing:
a. Floodplain (100-year flood elevation), 10- and 50-year flood
elevations, floodway, other critical areas, buffers, and shoreline
areas;
b. Proposed development, including the location of existing and
proposed structures, fill, storage of materials, and drainage
facilities, with dimensions indicating distances to the floodplain;
c. Clearing limits; and
d. Elevation of the lowest floor (including basement) of all
structures, and the level to which any nonresidential structure
has been floodproofed.
2. Watercourse Alteration. Alteration of natural watercourses
shall be avoided, if feasible. If unavoidable, a critical area report
shall include:
a. Extent of Watercourse Alteration. A description of and
plan showing the extent to which a watercourse will be altered or
relocated as a result of proposal;
b. Maintenance Program Required for Watercourse
Alterations. A maintenance program that provides
maintenance practices for the altered or relocated portion of the
watercourse to ensure that the flood carrying capacity is not
diminished; and
c. Compliance Documentation. Information describing and
documenting how the proposed watercourse alteration complies
with the requirements of Fish and Wildlife Habitat Conservation
Areas, Chapter X.60, the [locally adopted shoreline management
program], and other applicable state or federal permit
requirements.

With the exception of restoring
artificially degraded or
impaired stream channels, the
Fish and Wildlife Habitat
chapter strongly discourages
the altering of watercourses,
since this practice often
reduces instream and riparian
habitat quality as evidenced
by: increased erosion that
results in unnaturally large
stream sediment input;
decreased slope stability; and
reduction of existing riparian
vegetation resulting in younger
vegetation that lacks many
characteristics important to
fish and wildlife.
Watercourse alteration should
be a last resort measure when
no other alternatives are
determined to exist. When that
is the case, following are
guidelines to reduce impacts to
fish and wildlife habitat. These
guidelines are addressed as
conditions in the Critical Areas
Report (CAR): require bridges
for crossings on all type 1
streams; determine the extent
of the channel migration zone
in the application prior to any
alteration of a watercourse;
prohibit hard armoring [soft
armoring (bioengineering)
should be the preferred method
of streambank stabilization];
prohibit blockage of side
channels; avoid or minimize
the removal of any vegetation
or large woody debris (LWD);
and mitigate any removal that
is unavoidable by replanting
with native vegetation that is
adapted to site conditions and
by augmenting lost LWD (i.e.,
anchored root wads). See the
Washington Department of
Fish and Wildlife reference in
the Introduction for full text.
The CAR is to be developed
with input by a qualified
professional in the field of
fisheries or wildlife science.
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E. Information Regarding Other Critical Areas. Potential impacts to
wetlands, fish and wildlife habitat, and other critical areas shall be
addressed in accordance with the applicable sections of this Title.
WARNING AND DISCLAIMER OF LIABILITY
X.40.030
Warning and Disclaimer of Liability. The degree of flood
protection required by this Chapter is considered reasonable for regulatory
purposes and is based on scientific and engineering considerations. Larger floods
can and will occur on rare occasions. Flood heights may be increased by manmade or natural causes. This ordinance does not imply that land outside frequently
flooded areas or uses permitted within such areas will be free from flooding or
flood damages. This ordinance shall not create liability on the part of
[city/county], any officer or employee thereof, or the Federal Insurance
Administration for any flood damages that result from reliance on this ordinance or
any administrative decision lawfully made hereunder.
PERFORMANCE STANDARDS – FREQUENTLY FLOODED AREAS

Early detailed studies that
FEMA obtained from other
agencies and incorporated
into its Flood Insurance
Maps did not always
include floodways. The
floodway routine in the
HEC-2 and other early
programs was not in
widespread use until the
early 1970s. This measure
was placed into the FEMA
regulations as a holding
pattern to allow
communities to enforce
base flood elevations even
though there was no
designated floodway,
anticipating that FEMA
would eventually produce
the floodway. FEMA now
routinely produces
floodways where they were
technically feasible; thus,
there are few places in
Washington with
elevations but no
floodways, so there is very
limited application of this
requirement.

X.40.040
Performance Standards – General Requirements. The
following standards shall be adhered to in all frequently flooded areas, except as
otherwise provide for in this Chapter.
A. Development Permit. A development permit shall be obtained before
land is altered or a new use is commenced within a frequently flooded area. For
application of this Chapter, development shall include any man-made alteration to
land, including but not limited to buildings, structures, mining, dredging, filling,
grading, paving, excavation, drilling operations, or storage of equipment or
materials within the area of special flood hazard.
B. All Other Necessary Permits. The [director] shall verify that all
necessary permits have been obtained from those governmental agencies from
which prior approval is required by federal, state, or local law including Section
404 of the Federal Water Pollution Control Act Amendment of 1972 and the
Endangered Species Act of 1973.
C. Before Regulatory Floodway. In areas where the base flood elevation
is provided, but where a regulatory floodway has not been designated, new
construction, substantial improvements, or other development, including fill, shall
not be permitted within zones A1-30 and AE, unless it is demonstrated that the
cumulative effect of the proposed development, when combined with all other
existing and anticipated development, will not increase the water surface elevation
of the base flood more than one (1) foot at any point within the community.
D. Areas Without Base Flood Elevation Data. Where base flood
elevation data is not available (A and V zones) and there is insufficient data
available from federal, state, or other sources, the [director] shall determine the
base flood elevation using approved engineering methods and historical data, such
as high water marks, photographs of past flooding, and other available
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information.26 If there is insufficient data available for the [director] to make a
determination of the base flood elevation and standards requiring a base flood
elevation cannot be implemented, the [director] shall require measures that ensure
the proposed structures will be reasonably safe from flooding. At a minimum, the
base flood elevation should be set at least two (2) feet above the highest adjacent
grade to avoid higher flood insurance rates.
E. Construction Materials and Methods
1. Structures Shall Be Located Outside the Floodplain. All
structures, utilities, and other improvements shall be located on the
buildable portion of the site out of the floodplain unless there is no
buildable site area out of the floodplain. For sites with no buildable
area out of the floodplain, structures, utilities, and other improvements
shall be placed on the highest land on the site, oriented parallel to flow
rather than perpendicular, and sited as far from the watercourse and
other critical areas as possible. If the [director] detects any evidence of
active hyporheic exchange on a site, the development shall be located
to minimize disruption of such exchange.27
2. Methods That Minimize Flood Damage. All new construction
and substantial improvements shall be constructed using flood resistant
materials and using methods and practices that minimize flood
damage.28
3. Utility Protection. Electrical, heating, ventilation, plumbing, airconditioning equipment, and other service facilities shall be designed
and/or otherwise elevated or located so as to prevent water from
entering or accumulating within the components during conditions of
flooding.
F. Elevation Certificate Following Construction. Following
construction of a structure within the floodplain where the base flood elevation is
provided, the applicant shall obtain an elevation certificate that records the
elevation of the lowest floor. The elevation certificate shall be completed by a
surveyor or engineer licensed in the state of Washington and shall be submitted to
the [city/county] for recording.
G. Anchoring
1. Anchoring Requirement. All new construction and substantial
improvements within the floodplain shall be anchored to prevent
flotation, collapse, or lateral movement of the structure.
2. Manufactured Homes. All manufactured homes placed within the
floodplain must be anchored to prevent flotation, collapse, or lateral
movement and shall be installed using methods and practices that
minimize flood damage. Anchoring methods may include, but are not
limited to, use of over-the-top or frame ties to ground anchors.
26

FEMA offers the Quick 2 program to assist in the determination of elevations.
This subsection is advisory and not required by NFIP.
28
See definitions.
27
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H. Fill and Grading. Fill and grading within the floodplain shall only occur
on a determination from a qualified professional that the fill or grading will
not block side channels, inhibit channel migration, increase flood hazards
to others, or be placed within a channel migration zone, whether or not the
[city, county] has delineated such zones as of the time of the application.29

Requiring residential
construction to be one (1)
foot or more above the
base flood elevation may
reduce insurance rates by
as much as 40 percent and
increase the level of safety
afforded.
This Example Code
recommends requiring that
all manufactured homes
meet the same
requirements for
residential construction
and have the lowest floor
one (1) foot or more above
the base flood elevation.
Note that the NFIP
requirements may allow
manufactured homes to be
elevated to a lesser
standard in some
circumstances. In existing
manufactured home parks
and subdivisions, the
FEMA regulations provide
an option for newly placed
units to be elevated either:
(1) to the base flood
elevation or (2) so that the
chassis is supported by
reinforced piers or other
foundation elements of at
least equivalent strength
that are at least thirty-six
(36) inches in height above
grade and is anchored.
This provision, however,
does not apply on a site in
an existing park or
subdivision that has
incurred substantial
damage from a flood.

X.40.050
Performance Standards – Specific Uses. Specific uses
shall adhere to the following relevant standards, in addition to the general standards
of Performance Standards – General Requirements [Section X.40.040].
Subsections (A) through (D) apply where base flood elevation data is provided
through the Flood Insurance Study or required through [Section X.40.010(C)] of
this Chapter; Subsections (E) through (G) apply to all frequently flooded areas.
A. Residential Construction
1. Must be Above Base Flood Elevation. New construction and
substantial improvement of any residential structure shall have the
lowest floor, including basement, elevated one (1) foot or more above
the base flood elevation.30
2. Areas Below the Lowest Floor. Fully enclosed areas below the
lowest floor that are subject to flooding shall only be allowed when
designed to automatically equalize hydrostatic flood forces on exterior
walls by allowing for the entry and exit of floodwaters. Designs for
meeting this requirement must either be certified by a registered
professional engineer or architect or must meet or exceed the following
minimum criteria:
a. A minimum of two (2) openings having a total net area of not less
than one (1) square inch for every square foot of enclosed area
subject to flooding shall be provided;
b. The bottom of all openings shall be no higher than one (1) foot
above grade; and
c. Openings may be equipped with screens, louvers, or other
coverings or devices provided that they permit the automatic entry
and exit of floodwaters.
B. Manufactured Homes Must be Elevated. All manufactured homes
to be placed or substantially improved shall be elevated on a permanent foundation
such that the lowest floor of the manufactured home is elevated one (1) foot or

29

This subsection preventing fill and grading within the floodplain is advisory and not
required by the NFIP. However, it is important to restrict fill and grading to protect habitat
functions. Any approval to fill or grade within a floodplain must also be consistent with the
regulations pertaining to wetlands, habitat conservation areas, and shoreline management.
30
The NFIP requirement is to be elevated to the base flood elevation. To reduce
insurance rates and to account for uncertainties inherent in flood hazard modeling and
mapping, many jurisdictions use a standard of one (1) foot or more above the base flood
elevation, as suggested here.
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more above the base flood elevation and be securely anchored to an adequately
anchored foundation system to resist flotation, collapse, and lateral movement.
C. Recreational Vehicles. Recreational vehicles are required to either:
1. Be on the site for fewer than one hundred eighty (180) consecutive
days;
2. Be fully licensed and ready for highway use on its wheels or jacking
system, be attached to the site only by quick disconnect type utilities
and security devices, and have no permanently attached additions; or
3. Obtain a development permit and meet the requirements, including
elevation and anchoring, for manufactured homes.
D. Nonresidential Construction
1. Above Base Flood Elevation. New construction and substantial
improvement of any commercial, industrial, or other nonresidential
structure shall either have the lowest floor, including basement,
elevated one foot (1) or more above the base flood elevation, or,
together with attendant utility and sanitary facilities, shall:
a. Be floodproofed so that below one (1) foot or more above the base
flood level the structure is watertight with walls substantially
impermeable to the passage of water;
b. Have structural components capable of resisting hydrostatic and
hydrodynamic loads and effects of buoyancy; and
c. Be certified by a registered professional engineer or architect that
the design and methods of construction are in accordance with
accepted standards of practice for meeting provisions of this
Subsection based on their development and/or review of the
structural design, specifications, and plans. Such certification shall
be provided to the [director] in accordance with [Section
X.40.010(E)]. Following construction of the structure,
certifications shall be submitted to the [city/county] that record the
actual (as-built) elevation to which the structure was floodproofed.
Applicants floodproofing nonresidential buildings shall be notified
that flood insurance premiums will be based on rates that are one (1)
foot below the floodproofed level [for example, a building
floodproofed to the base flood level will be rated as one (1) foot
below].
2. Areas Below the Lowest Floor. Fully enclosed areas below the
lowest floor that are not floodproofed shall be designed to
automatically equalize hydrostatic flood forces on exterior walls by
allowing for the entry and exit of floodwaters. Designs for meeting
this requirement must either be certified by a registered professional
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Floodproofing standards
are discussed in the U.S.
Army Corps of Engineers
document Floodproofing
Regulations.

engineer or architect, or must meet or exceed the following minimum
criteria:
a. A minimum of two (2) openings having a total net area of not less
than one (1) square inch for every square foot of enclosed area
subject to flooding shall be provided;
b. The bottom of all openings shall be no higher than one (1) foot
above grade; and
The jurisdiction may
consider encouraging use
of locally adopted
provisions for cluster
development, density
transfer credits and
bonuses, planned unit
developments, and transfer
of development rights
wherever possible to
reduce development
pressure on frequently
flooded areas.

FEMA’s subdivision
standards relate
exclusively to minimizing
flood losses to buildings
and infrastructure in new
subdivisions that may be
platted in the floodplain.
However, FEMA’s FishFlood ordinance strongly
suggests that new
subdivisions be consistent
with the need to maximize
riparian ecosystems, allow
for channel migration, and
preserve existing
beneficial natural
functions by either not
allowing new subdivisions
in floodplains, or
designing new subdivisions
to not allow buildable lots
in the floodplain. This is
supported by a document
prepared by the American
Planning Association,
entitled Subdivision
Design in Flood Hazard
Areas, which was funded
by FEMA.

c. Openings may be equipped with screens, louvers, or other
coverings or devices provided that they permit the automatic entry
and exit of floodwaters.
E. Utilities
1. Infiltration of Flood Waters. All new and replacement water
supply systems shall be designed to minimize or eliminate infiltration
of flood waters into the systems.
2. Sanitary Sewage Systems. New and replacement sanitary sewage
systems shall be designed to minimize or eliminate infiltration of flood
waters into the systems and discharges from the systems into flood
waters.
3. On-Site Waste Disposal Systems. On-site waste disposal
systems shall be located to avoid impairment to them or contamination
from them during flooding. New on-site sewage disposal systems are
prohibited pursuant to Uses and Activities Prohibited From Frequently
Flooded Areas [Section X.40.080(C)].
F. Subdivision Proposals
1. Adequate Space Outside Flood Areas. All lots created through
subdivision or short subdivision shall have adequate building space
outside the 100-year floodplain, the floodway, and the channel
migration zone.31
2. All subdivisions and short subdivisions shall:
a. Minimize Flood Damage. Subdivisions and short subdivisions
shall be designed to minimize or eliminate flood damage and
impacts to floodplain functions and values. Public utilities and
facilities that are installed as part of such subdivisions, such as
sewer, gas, electrical, and water systems, shall be located and
constructed to also minimize flood damage and impacts to
floodplain functions and values. Subdivisions should be designed
using natural features of the landscape and should not incorporate
flood protection changes.

31
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b. Have Adequate Drainage. Subdivisions and short
subdivisions shall have adequate natural surface water drainage in
accordance with [locally adopted surface water management
requirements] to reduce exposure to flood hazards; and
c. Show Flood Areas on Plat Maps. Subdivisions and short
subdivisions shall show the 100-year floodplain, floodway, and
channel migration zone on the preliminary and final plat and short
plat maps and designate such areas as “no build,” when
applicable.32
3. Detailed Base Flood Elevation Data. Where detailed base flood
elevation data has not been provided or is not available from another
authoritative source, it shall be generated for subdivision proposals and
other proposed developments which contain at least fifty (50) lots or
five (5) acres, whichever is less.
G. Alteration of Watercourses. Alteration of natural watercourses shall
be avoided, if feasible. If unavoidable, the following provisions shall
apply to the alteration:
1. Habitat Regulations. Watercourse alterations shall only be allowed
in accordance with the Fish and Wildlife Habitat Conservation Areas
[Chapter X.60].
2. Blockage. Watercourse alteration projects shall not result in
blockage of side channels.32
3. Notification. The [city/county] shall notify adjacent communities,
the state departments of Ecology and Fish and Wildlife, and the
Federal Insurance Administration about the proposed watercourse
alteration at least thirty (30) days prior to permit issuance.
4. Maintenance of Alterations. The applicant shall maintain the
altered or relocated portion of the watercourse to ensure that the flood
carrying capacity is not diminished. Maintenance shall be bonded for a
period of five years, and be in accordance with an approved
maintenance program.33
X.40.060
Performance Standards – Areas of Shallow Flooding.
Uses in areas of shallow flooding shall adhere to the following standards, in
addition to the general standards of Performance Standards – General
Requirements [Section X.40.040] and relevant specific standards of Performance
Standards – Specific Uses [Section X.40.050].

32

Advisory for the protection of fish channels, but is not mandated by the NFIP.
Maintenance should be continued indefinitely. To ensure that maintenance is carried
out during the most critical period following the alteration, it is recommended that the
developer be required to bond for a period of two to five years although FEMA guidance
does not specify a time period. This time period could be the life of the use or structure.
33
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Alteration of a natural
watercourse is strongly
discouraged and the
applicant must
demonstrate that all
alternatives have been
considered. All permits
from applicable federal
and state permitting
agencies should be
obtained before the
jurisdiction issues permit
approval.

Most AO zones depict
shallow overflow areas
on flat land adjacent to
streams or overflow with
indeterminate flow paths
from perched channels.
Another area where
FEMA uses the shallow
flooding AO Zone is in
its depiction of alluvial
fan flooding. FEMA
recommends that fill not
be used as a construction
technique in alluvial fan
flooding areas where
excessive velocities are
evident, in view of the
fact that the fills are
subject to erosive forces.

A. Residential Structures. New construction and substantial
improvements of residential structures and manufactured homes within AO zones
shall have the lowest floor (including basement) elevated above the highest grade
adjacent to the building, one (1) foot or more above the depth number specified in
feet on the flood insurance map or at least two (2) feet if no depth number is
specified.
B. Nonresidential Structures. New construction and substantial
improvements of nonresidential structures within AO zones shall either:
1. Have the lowest floor (including basement) elevated above the highest
adjacent grade of the building site one (1) foot or more above the depth
number specified on the flood insurance map or at least two (2) feet if
no depth number is specified; or
2. Together with attendant utility and sanitary facilities, be completely
floodproofed to or above that level so that any space below that level is
watertight with walls substantially impermeable to the passage of
water and with structural components having the capability of resisting
hydrostatic and hydrodynamic loads and effects of buoyancy. If this
method is used, compliance shall be certified by a registered
professional engineer or architect that the design and methods of
construction are in accordance with accepted standards of practice for
meeting provisions of this Subsection based on their development
and/or review of the structural design, specifications, and plans.
Following construction of the structure, certifications shall be
submitted to the [city/county] that record the actual (as-built) elevation
to which the structure was floodproofed.
C. Drainage Paths. All development shall include adequate drainage
paths around structures on slopes to guide floodwaters around and away from
proposed structures.
D. Recreational Vehicles. Recreational vehicles placed on sites within
AO Zones on the flood insurance map(s) shall meet the requirements of this
Chapter.
X.40.070
Performance Standards – Coastal High Hazard Areas.
Uses in all coastal high hazard areas shall adhere to the following standards, in
addition to the general standards of Performance Standards – General
Requirements [Section X.40.040] and relevant specific standards of Performance
Standards – Specific Uses [Section X.40.050].
A. All new construction shall be located landward of the reach of mean high
tide.
B. All new construction and substantial improvements shall be elevated on
pilings and columns so that:
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1. The bottom of the lowest horizontal structural member of the lowest
floor (excluding the pilings or columns) is elevated one (1) foot or
more above the base flood level; and
2. The pile or column foundation and structure attached thereto is
anchored to resist flotation, collapse, and lateral movement due to the
effects of wind and water loads acting simultaneously on all building
components. Wind and water loading values shall each have a one
percent (1%) chance of being equaled or exceeded in any given year
(100-year mean recurrence interval).
C. Design Certification. The structural design, specifications, and plans
for a proposed activity within a coastal high hazard area shall be developed or
reviewed, and certified by a registered professional engineer or architect that the
design and methods of construction to be used are in accordance with accepted
standards of practice for meeting the standards of this Section.
D. Elevation Certification. The [director] shall obtain the elevation (in
relation to mean sea level) of the bottom of the lowest structural member of the
lowest floor (excluding pilings and columns) of all new and substantially improved
structures in Zones V1-30 and VE, and whether or not such structures contain a
basement. The [director] shall maintain a record of all such flood elevation
information.
E. Space Below Lowest Floor and Obstruction. The space below the
lowest floor of all new construction and substantial improvements shall be either
free of obstruction or constructed with non-supporting breakaway walls, open
wood lattice-work, or insect screening intended to collapse under wind and water
loads without causing collapse, displacement, or other structural damage to the
elevated portion of the building or supporting foundation system. For the purposes
of this Section, a breakaway wall shall have a design safe loading resistance of not
less than ten (10) and no more than twenty (20) pounds per square foot. Use of
breakaway walls which exceed a design safe loading resistance of twenty (20)
pounds per square foot (either by design or when so required by local or state
codes) may be permitted only if a registered professional engineer or architect
certifies that the designs proposed meet the following conditions:
1. Breakaway wall collapse shall result from water load less than that
which would occur during the base flood; and
2. The elevated portion of the building and supporting foundation system
shall not be subject to collapse, displacement, or other structural
damage due to the effects of wind and water loads acting
simultaneously on all building components (structural and nonstructural). Maximum wind and water loading values to be used in this
determination shall each have a one percent (1%) chance of being
equaled or exceeded in any given year (100-year mean recurrence
interval).
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F. Use of Breakaway Walls. If breakaway walls are utilized, such
enclosed space shall be used solely for parking of vehicles, building access, or
storage, and shall not be used for human habitation.
G. Manufactured Homes. Manufactured homes to be placed or
substantially improved in coastal high hazard areas shall meet the requirements of
this Chapter.
H. Recreational Vehicles. Recreational vehicles placed on sites within
coastal high hazard areas shall meet the requirements of this Chapter.
PROHIBITED USES AND ACTIVITIES
X.40.080
Uses and Activities Prohibited From Frequently Flooded
Areas
A. Critical Facilities. Critical facilities are prohibited from frequently
flooded areas to prevent damage to such facilities, to avoid costs that will be
incurred by the public, and to maintain functionality of such facilities during flood
events. If such a prohibition is unreasonable, an allowance for critical facilities in
frequently flooded areas with the following specific conditions:
1. Construction of new critical facilities shall be permissible within
frequently flooded areas if no feasible alternative site is available.
2. Critical facilities constructed within frequently flooded areas shall have
the lowest floor elevated three (3) feet or more above the level of the
base flood elevation (100-year flood).
3. Floodproofing and sealing measures must be taken to ensure that toxic
substances will not be displaced by or released into flood waters.
4. Access routes elevated to or above the level of the base flood elevation
shall be provided to all critical facilities to the extent possible.
B. Wells Used for Potable Water. Water wells shall be located on high
ground and are prohibited from the floodway.34
C. On-Site Sewage Disposal Systems. On-site sewage disposal
systems are prohibited from the floodway, the channel migration zone, and the tenyear floodplain elevation.35
D. Construction in Floodways
1. New Construction Certification. Encroachments, including new
construction, substantial improvements, fill, and other development,
are prohibited within designated floodways unless certified by a
registered professional engineer. Such certification shall demonstrate
through hydrologic and hydraulic analyses, performed in accordance
with standard engineering practice, that the proposed encroachment
34
35

See WAC 173-160-171.
Advisory and not a NFIP requirement.
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will not result in any increase in flood levels during the occurrence of
the base flood discharge.
Small projects that are solely to protect or create fish habitat and
designed by a qualified professional may be allowed without
certification, if the [director] determines that the project will not
obstruct flood flows. Fish protection projects shall be reviewed on
behalf of the [city/county] by a qualified professional in the field of
hydraulics.36
2. Residential Construction and Reconstruction. Construction
and reconstruction of residential structures is prohibited within
designated floodways, except for:
a. Repairs, reconstruction, or improvements to a structure that do not
increase the ground floor area; and
b. Repairs, reconstruction, or improvements to a structure, for which
the cost does not exceed fifty percent (50%) of the market value of
the structure either:
i.

Before the repair or reconstruction is started, or

ii. If the structure has been damaged and is being restored, before
the damage occurred.
Improvement to a structure to correct existing violations of
state or local health, sanitary, or safety code specifications that
have been identified by the local code enforcement official and
that are the minimum necessary to ensure safe living conditions or
to structures identified as historic places may be excluded from the
fifty percent (50%).
3. If Subsections (1) and (2) above are satisfied, all new construction and
substantial improvements shall comply with all applicable flood hazard
reduction provisions.
E. Construction in Coastal High Hazard Areas
1. Fill for structural support of buildings shall be prohibited in coastal
high hazard areas.
2. Man-made alteration of sand dunes that would result in increasing the
potential flood damage shall be prohibited in coastal high hazard areas.

36

This allowance for small projects is based upon FEMA Region 10 Floodplain
Management, Higher Regulatory Standards, 2 ed., 2001, and is advisory and not required
by NFIP.
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VARIANCES
X.40.090
Variances – Additional Considerations for Frequently
Flooded Areas
A. Additional Variance Considerations. In review of variance requests
for activities within frequently flooded areas, the [hearing body/examiner] shall
consider all technical evaluations, relevant factors, standards specified in this
Chapter, and:
1. The danger to life and property due to flooding, erosion damage, or
materials swept onto other lands during flood events;
2. The susceptibility of the proposed facility and its contents to flood
damage and the effect of such damage on the proposed use;
3. The importance of the services provided by the proposed use to the
community;
4. The necessity to the proposed use of a waterfront location, where
applicable, and the availability of alternative locations for the proposed
use that are not subject to flooding or erosion damage;
5. The safety of access to the property in times of flood for ordinary and
emergency vehicles;
6. The expected heights, velocity, duration, rate of rise, and sediment
transport of the flood waters and the effects of wave action, if
applicable, expected at the site; and
7. The costs of providing governmental services during and after flood
conditions, including maintenance and repair of public utilities and
facilities such as sewer, gas, electrical, and water systems and streets
and bridges.
B. Variances shall only be issued upon a determination that the granting of a
variance will not result in increased flood heights, additional threats to public
safety, extraordinary public expense, nuisances, fraud on or victimization of the
public, or conflict with existing laws or ordinances. Unavoidable impacts to
floodplain functions and values shall be mitigated in accordance with Mitigation
Sequencing [Section X.10.240]
C. Variances shall not be issued within a designated floodway, if any increase
in flood levels during the base flood discharge would result.
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Geologically Hazardous Areas
Chapter X.50
Geologically Hazardous Areas
Designation, Classification, and Mapping
X.50.010 Designation of Geologically Hazardous Areas
X.50.020 Designation of Specific Hazard Areas
X.50.030 Classification of Geologically Hazardous Areas
X.50.040 Mapping of Geologically Hazardous Areas
Allowed Activities – Geologically Hazardous Areas
X.50.050 Activities Allowed in Geologically Hazardous
Areas
Critical Areas Report Requirements – Geologically Hazardous
Areas
X.50.060 Critical Area Report – Additional Requirements
for Geologically Hazardous Areas
X.50.070 Critical Area Report – Additional Requirements
for Specific Hazards
Performance Standards – Geologically Hazardous Areas
X.50.080 Performance Standards – General Requirements
X.50.090 Performance Standards – Specific Hazards
DESIGNATION, CLASSIFICATION, AND MAPPING – GEOLOGICALLY
HAZARDOUS AREAS
X.50.010
Designation of 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 development is sited in areas of significant hazard.
Such incompatible development may not only place itself at risk, but also may
increase the hazard to surrounding development and use. Areas susceptible to one
or more of the following types of hazards shall be designated as a geologically
hazardous area:37
A. Erosion hazard;
B. Landslide hazard;
C. Seismic hazard;
D. Mine hazard;
E. Volcanic hazard; and
37

See WAC 365-190-080(4)(a).
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F. Other geological events including tsunamis, mass wasting, debris flows,
rock falls, and differential settlement.
X.50.020
Designation of Specific Hazard Areas
A. Erosion Hazard Areas. Erosion hazard areas are at least those areas
identified by the U.S. Department of Agriculture’s Natural Resources Conservation
Service as having a “moderate to severe,” “severe," or “very severe” rill and interrill erosion hazard.38 Erosion hazard areas are also those areas impacted by shore
land and/or stream bank erosion and those areas within a river’s channel migration
zone.
B. Landslide Hazard Areas. Landslide hazard areas are areas potentially
subject to landslides based on a combination of geologic, topographic, and
hydrologic factors. They include areas susceptible because of any combination of
bedrock, soil, slope (gradient), slope aspect, structure, hydrology, or other factors.
Example of these may include, but are not limited to the following:
1. Areas of historic failures, such as:39
a. Those areas delineated by the U.S. Department of Agriculture’s
Natural Resources Conservation Service as having a “severe”
limitation for building site development;
b. Those areas mapped by the Washington State Department of
Ecology (Coastal Zone Atlas) or the Washington State Department
of Natural Resources (slope stability mapping) as unstable (U or
class 3), unstable old slides (UOS or class 4), or unstable recent
slides (URS or class 5); or
c. Areas designated as quaternary slumps, earthflows, mudflows,
lahars, or landslides on maps published by the U.S. Geological
Survey or Washington State Department of Natural Resources;
2. Areas with all three of the following characteristics:40
a. Slopes steeper than fifteen percent (15%);
b. Hillsides intersecting geologic contacts with a relatively permeable
sediment overlying a relatively impermeable sediment or bedrock;
and
c. Springs or ground water seepage.
3. Areas that have shown movement during the Holocene epoch (from ten
thousand years ago to the present) or that are underlain or covered by
mass wastage debris of that epoch;41
38

See WAC 365-190-080(4)(c).
See WAC 365-190-080(4)(d)(i).
40
See WAC 365-190-080(4)(d)(ii).
41
See WAC 365-190-080(4)(d)(iii).
39
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4. Slopes that are parallel or subparallel to planes of weakness (such as
bedding planes, joint systems, and fault planes) in subsurface
materials;42
5. Slopes having gradients steeper than eighty percent (80%) subject to
rock fall during seismic shaking;43
6. Areas potentially unstable because of rapid stream incision, stream
bank erosion, and undercutting by wave action;44
7. Areas that show evidence of, or are at risk from snow avalanches;45
8. Areas located in a canyon or on an active alluvial fan, presently or
potentially subject to inundation by debris flows or catastrophic
flooding;46 and
9. Any area with a slope of forty percent (40%) or steeper and with a
vertical relief of ten (10) or more feet except areas composed of
consolidated rock. A slope is delineated by establishing its toe and top
and is measured by averaging the inclination over at least ten (10) feet
of vertical relief.47
C. Seismic Hazard Areas. Seismic hazard areas are areas subject to
severe risk of damage as a result of earthquake induced ground shaking, slope
failure, settlement, soil liquefaction, lateral spreading, or surface faulting. 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. The strength of ground shaking is primarily affected by:48
1. The magnitude of an earthquake;
2. The distance from the source of an earthquake;
3. The type of thickness of geologic materials at the surface; and
4. The type of subsurface geologic structure.
Settlement and soil liquefaction conditions occur in areas underlain by
cohesionless, loose, or soft-saturated soils of low density, typically in association
with a shallow ground water table.
D. Mine Hazard Areas. Mine hazard areas are those areas underlain by or
affected by mine workings such as adits, gangways, tunnels, drifts, or airshafts, and
those areas of probable sink holes, gas releases, or subsidence due to mine
42

See WAC 365-190-080(4)(d)(iv).
See WAC 365-190-080(4)(d)(v).
44
See WAC 365-190-080(4)(d)(vi).
45
See WAC 365-190-080(4)(d)(vii).
46
See WAC 365-190-080(4)(d)(viii).
47
See WAC 365-190-080(4)(d)(ix).
48
See WAC 365-190-080(4)(e).
43
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workings. Factors that should be considered include: proximity to development,
depth from ground surface to the mine working, and geologic material.49
E. Volcanic Hazard Areas. Volcanic hazard areas are areas subject to
pyroclastic flows, lava flows, debris avalanche, and inundation by debris flows,
lahars, mudflows, or related flooding resulting from volcanic activity.50
F. Tsunami Hazard Areas. Tsunami hazard areas are coastal areas and
large lake shoreline areas susceptible to flooding and inundation as the result of
excessive wave action derived from seismic or other geologic events.51
G. Other Hazard Areas. Geologically hazardous areas shall also include
areas determined by the [director] to be susceptible to other geological events
including mass wasting, debris flows, rock falls, and differential settlement.
WAC 365-190-080
encourages jurisdictions to
classify geologically
hazardous areas.

X.50.030
Classification of Geologically Hazardous Areas. All
geologic hazard areas should be classified according to the following categories for
each geologic hazard type.
Classification

Documentation and Data Sources

Known or Suspected
Risk

Documentation or projection of the hazard
by a qualified professional exists.

Risk Unknown

Documentation or projection of the lack of
hazard by a qualified professional exists, or
data are not available to determine the
presence or absence of a geologic hazard.

X.50.040
Mapping of Geologically Hazardous Areas.
A. The approximate location and extent of geologically hazardous areas are
shown on the adopted critical area maps. The adopted critical areas maps include:
1. Coastal Zone Atlas (for marine bluff hazards);
2. U.S. Geological Survey landslide hazard, seismic hazard, and volcano
hazard maps;
3. Washington State Department of Natural Resources seismic hazard
maps for Western Washington;
4. Washington State Department of Natural Resources slope stability
maps;
5. National Oceanic and Atmospheric Administration tsunami hazard
maps;

49

See WAC 365-190-080(4)(f)(ii).
See WAC 365-190-080(4)(f)(i).
51
See WAC 365-190-080(3)(d).
50
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6. Federal Emergency Management Administration flood insurance
maps; and
7. Locally adopted maps.
B. These maps are to be used as a guide for the [city/county], project
applicants and/or property owners and may be continuously updated as new critical
areas are identified. They are a reference and do not provide a final critical area
designation.
ALLOWED ACTIVITIES – GEOLOGICALLY HAZARDOUS AREAS
X.50.050
Activities Allowed in Geologically Hazardous Areas. The
following activities are allowed in geologically hazardous areas pursuant to
Allowed Activities [Section X.10.160] and do not require submission of a critical
area report:
A. Erosion and Landslide Hazard Areas. Except as otherwise provided
for in this Title, only those activities approved and permitted consistent with an
approved critical area report in accordance with this Title shall be allowed in
erosion or landslide hazard areas.
B. Seismic Hazard Areas. The following activities are allowed within
seismic hazard areas:
1. Construction of new buildings with less than 2,500 square feet of floor
area or roof area, whichever is greater, and which are not residential
structures or used as places of employment or public assembly;52
2. Additions to existing single-story residences that are two hundred fifty
(250) square feet or less;53 and
3. Installation of fences.
C. Mine Hazard Areas. The following activities are allowed within mine
hazard areas:
1. Construction of new buildings with less than 2,500 square feet of floor
area or roof area, whichever is greater, and which are not residential
structures or used as places of employment or public assembly;
2. Additions to existing residences that are two hundred fifty (250) square
feet or less; and
3. Installation of fences.
D. Volcanic Hazard Areas. The following activities are allowed within
volcanic hazard areas:
52
53

See sidebar.
See sidebar.
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Allowing construction and
additions of some
buildings of a certain size
should be considered for
each hazard area. It may
be scientifically acceptable
to allow limited
development in some
hazard areas, as shown
here, but not in others.
Whether to allow limited
construction, and to what
extent, needs to be
evaluated based on the
severity of the hazard.
Thresholds of 2,500 square
feet and 250 square feet
have been adopted by
some jurisdictions for
some hazards, but these
should be scientifically
evaluated in relation to the
applicable environment
before being adopted
locally.

1. Construction of new buildings with less than 2,500 square feet of floor
area or roof area, whichever is greater, and which are not residential
structures or used as places of employment or public assembly;
2. Additions to existing residences that are two hundred fifty (250) square
feet or less; and
3. Installation of fences.
E. Tsunami Hazard Areas. The following activities are allowed within
tsunami hazard areas:
1. Construction of new buildings with less than 2,500 square feet of floor
area or roof area, whichever is greater, and which are not residential
structures or used as places of employment or public assembly;
2. Additions to existing residences that are two hundred fifty (250) square
feet or less; and
3. Installation of fences.
F. Other Hazard Areas. The [director] may allow the following activities
within other geologically hazardous areas, if the activity will not increase the risk
of the hazard:
1. Construction of new buildings with less than 2,500 square feet of floor
area or roof area, whichever is greater, and which are not residential
structures or used as places of employment or public assembly;
2. Additions to existing residences that are two hundred fifty (250) square
feet or less; and
3. Installation of fences.
CRITICAL AREA REPORT REQUIREMENTS – GEOLOGICALLY
HAZARDOUS AREAS
X.50.060
Critical Area Report – Additional Requirements for
Geologically Hazardous Areas
A. Preparation by a Qualified Professional. A critical areas report for a
geologically hazardous area shall be prepared by an engineer or geologist, licensed
in the state of Washington, with experience analyzing geologic, hydrologic, and
ground water flow systems, and who has experience preparing reports for the
relevant type of hazard.
B. Area Addressed in Critical Area Report. The following areas shall be
addressed in a critical area report for geologically hazardous areas:
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1. The project area of the proposed activity; and
2. All geologically hazardous areas within two hundred (200) feet of the
project area or that have potential to be affected by the proposal;
C. Geological Hazards Assessment. A critical area report for a
geologically hazardous area shall contain an assessment of geological hazards
including the following site- and proposal-related information at a minimum:
1. Site and Construction Plans. The report shall include a copy of
the site plans for the proposal showing:
a. The type and extent of geologic hazard areas, any other critical
areas, and buffers on, adjacent to, within two hundred (200) feet
of, or that are likely to impact the proposal;
b. Proposed development, including the location of existing and
proposed structures, fill, storage of materials, and drainage
facilities, with dimensions indicating distances to the floodplain, if
available;
c. The topography, in two-foot contours, of the project area and all
hazard areas addressed in the report; and
d. Clearing limits; and
2. Assessment of Geological Characteristics. The report shall
include an assessment of the geologic characteristics of the soils,
sediments, and/or rock of the project area and potentially affected
adjacent properties, and a review of the site history regarding
landslides, erosion, and prior grading. Soils analysis shall be
accomplished in accordance with accepted classification systems in use
in the region. The assessment shall include, but not be limited to:
a. A description of the surface and subsurface geology, hydrology,
soils, and vegetation found in the project area and in all hazard
areas addressed in the report;
b. A detailed overview of the field investigations, published data, and
references; data and conclusions from past assessments of the site;
and site specific measurements, test, investigations, or studies that
support the identification of geologically hazardous areas; and
c. A description of the vulnerability of the site to seismic and other
geologic events;
3. Analysis of Proposal. The report shall contain a hazards analysis
including a detailed description of the project, its relationship to the
geologic hazard(s), and its potential impact upon the hazard area, the
subject property, and affected adjacent properties; and
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See Appendix I for
a Sample
Geological
Hazards
Assessment
Review Checklist.

4. Minimum Buffer and Building Setback. The report shall make a
recommendation for the minimum no-disturbance buffer and minimum
building setback from any geologic hazard based upon the
geotechnical analysis.
D. Incorporation of Previous Study. Where a valid critical areas report
has been prepared within the last five (5) years for a specific site, and where the
proposed land use activity and surrounding site conditions are unchanged, said
report may be incorporated into the required critical area report. The applicant
shall submit a hazards assessment detailing any changed environmental conditions
associated with the site.
E. Mitigation of Long-Term Impacts. When hazard mitigation is
required, the mitigation plan shall specifically address how the activity maintains
or reduces the pre-existing level of risk to the site and adjacent properties on a
long-term basis (equal to or exceeding the projected lifespan of the activity or
occupation). Proposed mitigation techniques shall be considered to provide longterm hazard reduction only if they do not require regular maintenance or other
actions to maintain their function. Mitigation may also be required to avoid any
increase in risk above the pre-existing conditions following abandonment of the
activity.
X.50.070
Critical Area Report – Additional Technical Information
Requirements for Specific Hazards. In addition to the general critical area
report requirements of [sections X.10.210 and X.50.060], critical area reports for
geologically hazardous areas must meet the requirements of this Section. Critical
area reports for two or more types of critical areas must meet the report
requirements for each relevant type of critical area.
A. Erosion and Landslide Hazard Areas. In addition to the basic
critical area report requirements, the technical information for an erosion hazard or
landslide hazard area shall include the following information at a minimum:
1. Site Plan. The critical area report shall include a copy of the site plan
for the proposal showing:
A. The height of slope, slope gradient, and cross-section of the project
area;
b. The location of springs, seeps, or other surface expressions of
ground water on or within two hundred (200) feet of the project
area or that have potential to be affected by the proposal;54 and
c. The location and description of surface water runoff features;

54

A distance of two hundred (200) feet is a suggested so that geological features that
might affect the proposal are included in the critical area report. It may be necessary to
include features further than two hundred (200) feet from the project area in some
instances, such as a series of related geological features that extend more than two hundred
(200) feet.
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2. Hazards Analysis. The hazards analysis component of the critical
areas report shall specifically include:
a. A description of the extent and type of vegetative cover;
b. A description of subsurface conditions based on data from sitespecific explorations;
c. Descriptions of surface and ground water conditions, public and
private sewage disposal systems, fills and excavations, and all
structural improvements;
d. An estimate of slope stability and the effect construction and
placement of structures will have on the slope over the estimated
life of the structure;
e. An estimate of the bluff retreat rate that recognizes and reflects
potential catastrophic events such as seismic activity or a one
hundred-year storm event;
f.

Consideration of the run-out hazard of landslide debris and/or the
impacts of landslide run-out on down slope properties.

g. A study of slope stability including an analysis of proposed cuts,
fills, and other site grading;
h. Recommendations for building siting limitations; and
i.

An analysis of proposed surface and subsurface drainage, and the
vulnerability of the site to erosion;

3. Geotechnical Engineering Report. The technical information for
a project within a landslide hazard area shall include a geotechnical
engineering report prepared by a licensed engineer that presents
engineering recommendations for the following:
a. Parameters for design of site improvements including appropriate
foundations and retaining structures. These should include
allowable load and resistance capacities for bearing and lateral
loads, installation considerations, and estimates of settlement
performance;
b. Recommendations for drainage and subdrainage improvements;
c. Earthwork recommendations including clearing and site
preparation criteria, fill placement and compaction criteria,
temporary and permanent slope inclinations and protection, and
temporary excavation support, if necessary; and
d. Mitigation of adverse site conditions including slope stabilization
measures and seismically unstable soils, if appropriate;
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4. Erosion and Sediment Control Plan. For any development
proposal on a site containing an erosion hazard area, an erosion and
sediment control plan shall be required. The erosion and sediment
control plan shall be prepared in compliance with requirements set
forth in the [locally adopted stormwater management regulations];
5. Drainage Plan. The technical information shall include a drainage
plan for the collection, transport, treatment, discharge, and/or recycle
of water prepared in accordance with the [locally adopted surface
water management plan]. The drainage plan should consider on-site
septic system disposal volumes where the additional volume will affect
the erosion or landslide hazard area;
6. Mitigation Plans. Hazard and environmental mitigation plans for
erosion and landslide hazard areas shall include the location and
methods of drainage, surface water management, locations and
methods of erosion control, a vegetation management and/or replanting
plan, and/or other means for maintaining long-term soil stability; and
7. Monitoring Surface Waters. If the [director] determines that there
is a significant risk of damage to downstream receiving waters due to
potential erosion from the site, based on the size of the project, the
proximity to the receiving waters, or the sensitivity of the receiving
waters, the technical information shall include a plan to monitor the
surface water discharge from the site. The monitoring plan shall
include a recommended schedule for submitting monitoring reports to
the [city/county].
B. Seismic Hazard Areas. In addition to the basic report requirements, a
critical area report for a seismic hazard area shall also meet the following
requirements:
1. The site map shall show all known and mapped faults within two
hundred (200) feet of the project area or that have potential to be
affected by the proposal.
2. The hazards analysis shall include a complete discussion of the
potential impacts of seismic activity on the site (for example, forces
generated and fault displacement).
3. A geotechnical engineering report shall evaluate the physical
properties of the subsurface soils, especially the thickness of
unconsolidated deposits and their liquefaction potential. If it is
determined that the site is subject to liquefaction, mitigation measures
appropriate to the scale of the development shall be recommended and
implemented.
C. Mine Hazard Areas. In addition to the basic report requirements, a
critical area report for a mine hazard critical area shall also meet the following
requirements:
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1. Site Plan. The site plan shall delineate the following found within
two hundred (200) feet of or directly underlying the project area, or
that have potential to be affected by the proposal:
a. The existence of mines, including all significant mine features,
such as mine entries, portals, adits, mine shafts, air shafts, and
timber shafts;
b. The location of any nearby mines that may impact or be affected
by the proposed activities;
c. The location of any known sinkholes, significant surface
depressions, trough subsidence features, coal mine spoil piles, and
other mine-related surface features; and
d. The location of any prior site improvements that have been carried
out to mitigate abandoned coal mine features; and
2. Hazards Analysis. The hazards analysis shall include a discussion
of the potential for subsidence on the site and classify all mine hazards
areas within two hundred (200) feet of the project area, or that have
potential to be affected by the proposal, as either low, moderate, or
severe. The hazards analysis shall include a mitigation plan containing
recommendations for mitigation of the potential for future trough
subsidence, as appropriate, for the specific proposed alteration and
recommendations for additional study, reports, and development
standards if warranted.
D. Volcanic Hazard Areas. In addition to the basic report requirements, a
critical area report for a volcanic hazard area shall also meet the following
requirements:
1. Site Plan. The site plan shall show all areas within two hundred
(200) feet of the project area that have potential to be affected by
pyroclastic flows, lahars, or mud and debris flows derived from
volcanic events;
2. Hazards Analysis. The hazards analysis shall include a complete
discussion of the potential impacts of volcanic activity on the site (for
example, inundation by mud flows resulting from volcanic activity);
and
3. Emergency Management Plan. The emergency management plan
shall include plans for emergency building exit routes, site evacuation
routes, emergency training, notification of local emergency
management officials, and an emergency warning system.
E. Tsunami Hazard Areas. In addition to the basic report requirements, a
critical area report for a tsunami hazard area shall also meet the following
requirements:
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1. Site Plan. The site plan shall show all areas within two hundred
(200) feet of the project area that have potential to be inundated by
wave action derived from a seismic event;
2. Hazards Analysis. The hazards analysis shall include a complete
discussion of the potential impacts of the tsunami hazard on the site;
and
3. Emergency Management Plan. The emergency management plan
shall include plans for emergency building exit routes, site evacuation
routes, emergency training, notification of local emergency
management officials, and an emergency warning system.
F. Other Geologically Hazardous Areas. In addition to the basic
requirements, the [director] may require additional technical information to be
submitted when determined to be necessary to the review the proposed activity and
the subject hazard. Additional technical information that may be required,
includes, but is not limited to:
1. Site Plan. The site plan shall show all hazard areas located within
two hundred (200) feet of the project area or that have potential to be
affected by the proposal; and
2. Hazards Analysis. The hazards analysis shall include a complete
discussion of the potential impacts of the hazard on the project area
and of the proposal on the hazard.
PERFORMANCE STANDARDS – GEOLOGICALLY HAZARDOUS
AREAS
X.50.080
Performance Standards – General Requirements
A. Alterations of geologically hazardous areas or associated buffers may only
occur for activities that:
1. Will not increase the threat of the geological hazard to adjacent
properties beyond pre-development conditions;
Each jurisdiction may
want to customize the
restrictions it places on the
siting of critical facilities.
For example, if a city is
entirely within a hazard
area, such as volcano
hazard, it may not be
practical to locate the
critical facility outside of
the hazard. However, if
options exist, it is
advisable to restrict
critical facilities from
locating within hazard
areas.

2. Will not adversely impact other critical areas;
3. Are designed so that the hazard to the project is eliminated or mitigated
to a level equal to or less than pre-development conditions; and
4. Are certified as safe as designed and under anticipated conditions by a
qualified engineer or geologist, licensed in the state of Washington.
B. Critical Facilities Prohibited. Critical facilities shall not be sited
within geologically hazardous areas unless there is no other practical alternative.
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X.50.090
Performance Standards – Specific Hazards
A. Erosion and Landslide Hazard Areas. Activities on sites containing
erosion or landslide hazards shall meet the standards of Performance Standards –
General Requirements [Section X.50.080] and the specific following requirements:
1. Buffer Requirement. A buffer shall be established from all edges
of landslide hazard areas. The size of the buffer shall be determined by
the [director] to eliminate or minimize the risk of property damage,
death, or injury resulting from landslides caused in whole or part by
the development, based upon review of and concurrence with a critical
area report prepared by a qualified professional.55
a. Minimum Buffer. The minimum buffer shall be equal to the
height of the slope or fifty (50) feet, whichever is greater.
b. Buffer Reduction. The buffer may be reduced to a minimum of
ten (10) feet when a qualified professional demonstrates to the
[director]’s satisfaction that the reduction will adequately protect
the proposed development, adjacent developments, and uses and
the subject critical area.
c. Increased Buffer. The buffer may be increased where the
[director] determines a larger buffer is necessary to prevent risk of
damage to proposed and existing development;
2. Alterations. Alterations of an erosion or landslide hazard area and/or
buffer may only occur for activities for which a hazards analysis is
submitted and certifies that:
a. The development will not increase surface water discharge or
sedimentation to adjacent properties beyond pre-development
conditions;
b. The development will not decrease slope stability on adjacent
properties; and
c. Such alterations will not adversely impact other critical areas;
3. Design Standards. Development within an erosion or landslide
hazard area and/or buffer shall be designed to meet the following basic
requirements unless it can be demonstrated that an alternative design
that deviates from one or more of these standards provides greater
long-term slope stability while meeting all other provisions of this
Title. The requirement for long-term slope stability shall exclude
designs that require regular and periodic maintenance to maintain their
level of function. The basic development design standards are:
55

Buffer distances of fifty (50) feet, height of slope, or potentially ten (10) feet are
commonly used by jurisdictions to protect against erosion and landslide hazards. However,
such distances may not be appropriate in all jurisdictions, and they should be scientifically
evaluated in relation to local hazards before being adopted.
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a. The proposed development shall not decrease the factor of safety
for landslide occurrences below the limits of 1.5 for static
conditions and 1.2 for dynamic conditions. Analysis of dynamic
conditions shall be based on a minimum horizontal acceleration as
established by the current version of the Uniform Building Code;
Adoption of cluster,
planned unit development,
and density averaging
regulations may make it
more feasible for
developers to meet the
design standards listed
here.

b. Structures and improvements shall be clustered to avoid
geologically hazardous areas and other critical areas;
c. Structures and improvements shall minimize alterations to the
natural contour of the slope, and foundations shall be tiered where
possible to conform to existing topography;
d. Structures and improvements shall be located to preserve the most
critical portion of the site and its natural landforms and vegetation;
e. The proposed development shall not result in greater risk or a need
for increased buffers on neighboring properties;
f.

The use of retaining walls that allow the maintenance of existing
natural slope area is preferred over graded artificial slopes; and

g. Development shall be designed to minimize impervious lot
coverage;
4. Vegetation Retention. Unless otherwise provided or as part of an
approved alteration, removal of vegetation from an erosion or landslide
hazard area or related buffer shall be prohibited;
5. Seasonal Restriction. Clearing shall be allowed only from May 1
to October 1 of each year provided that the [city/county] may extend or
shorten the dry season on a case-by-case basis depending on actual
weather conditions, except that timber harvest, not including brush
clearing or stump removal, may be allowed pursuant to an approved
forest practice permit issued by the [city/county] or the Washington
State Department of Natural Resources; 56
6. Utility Lines and Pipes. Utility lines and pipes shall be permitted
in erosion and landslide hazard areas only when the applicant
demonstrates that no other practical alternative is available. The line
or pipe shall be located above ground and properly anchored and/or
designed so that it will continue to function in the event of an
underlying slide. Stormwater conveyance shall be allowed only
through a high-density polyethylene pipe with fuse-welded joints, or
similar product that is technically equal or superior;
7. Point Discharges. Point discharges from surface water facilities
and roof drains onto or upstream from an erosion or landslide hazard
area shall be prohibited except as follows:
56

Rainy-season restrictions are applicable to communities in Western Washington.
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a. Conveyed via continuous storm pipe downslope to a point where
there are no erosion hazards areas downstream from the discharge;
b. Discharged at flow durations matching predeveloped conditions,
with adequate energy dissipation, into existing channels that
previously conveyed stormwater runoff in the predeveloped state;
or
c. Dispersed discharge upslope of the steep slope onto a low-gradient
undisturbed buffer demonstrated to be adequate to infiltrate all
surface and stormwater runoff, and where it can be demonstrated
that such discharge will not increase the saturation of the slope;
8. Subdivisions. The division of land in landslide hazard areas and
associated buffers is subject to the following:
a. Land that is located wholly within a landslide hazard area or its
buffer may not be subdivided. Land that is located partially within
a landslide hazard area or its buffer may be divided provided that
each resulting lot has sufficient buildable area outside of, and will
not affect, the landslide hazard or its buffer.
b. Access roads and utilities may be permitted within the landslide
hazard area and associated buffers if the [city/county] determines
that no other feasible alternative exists; and
9. Prohibited Development. On-site sewage disposal systems,
including drain fields, shall be prohibited within erosion and landslide
hazard areas and related buffers.
B. Seismic Hazard Areas. Activities proposed to be located in seismic
hazard areas shall meet the standards of Performance Standards – General
Requirements [Section X.50.080].
C. Mine Hazard Areas. Activities proposed to be located in mine hazard
area shall meet the standards of Performance Standards – General Requirements
[Section X.50.080] and the specific following requirements:
1. Alterations. Alterations of a mine hazard area and/or buffer are
allowed, as follows:
a. All alterations are permitted within a mine hazard area with a low
potential for subsidence;
b. Within a mine hazard area with a moderate potential for
subsidence and at coal mine by-product stockpiles, all alterations
are permitted subject to a mitigation plan to minimize risk of
structural damage using appropriate criteria to evaluate the
proposed use, as recommended in the hazard analysis; and
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It is likely that local
jurisdictions that have
mine hazard areas
understand the issues
associated with the
hazards very well and may
already have well
developed regulations in
place to manage mine
hazards. The standards
here are representative of
general guidelines and are
not meant to replace well
developed standards
created for specific, known
hazard areas.

c. Within a mine hazard area with a severe potential for subsidence
only those activities allowed in accordance with Section X.50.050
will be allowed.
2. Subdivisions. The division of land in mine hazard areas and
associated buffers is subject to the following:
a. Land that is located within two hundred (200) feet of a mine
hazard area with a severe potential for subsidence may not be
subdivided. Land that is located partially within a mine hazard
area may be divided provided that each resulting lot has sufficient
buildable area that is two hundred (200) feet away from the mine
hazard area with a severe potential for subsidence. Land that is
located within a mine hazard area with a low or moderate potential
for subsidence may be subdivided.

Primary damage from
tsunamis is caused by
lateral forces. Structures
should be designed to
comply with code criteria
for seismic resistance,
including anchoring and
robust sill plates. Such
measures will protect
structures from moderate
tsunami events. To date,
there are no criteria that
can reliably protect
structures from the
massive forces of a large
tsunami or volcanic event.

b. Access roads and utilities may be permitted within two hundred
(200) feet of a mine hazard area with a moderate or severe
potential for subsidence if the [city/county] determines that no
other feasible alternative exists.
3. Reclamation Activities. For all reclamation activities, including
grading, filling, and stockpile removal, as-built drawings shall be
submitted to the [city/county] in a format specified by the [director].
D. Volcanic and Tsunami Hazard Areas. Activities on sites containing
areas susceptible to inundation due to volcanic or tsunamis hazards shall require an
evacuation and emergency management plan. The [city/county] may use the
performance standards for coastal high hazard areas (see Chapter X.40, Frequently
Flooded Areas) as guidance in reviewing new structures proposed in volcanic and
tsunami hazard areas.
E. Other Hazard Areas. Activities on sites containing or adjacent to
volcanic, tsunamis, or other geologically hazardous areas, shall meet the standards
of Performance Standards – General Requirements [Section X.50.080].
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Fish and Wildlife Habitat Conservation Areas
The types of fish, wildlife, and plant species that need protection vary from
community to community throughout the state, and the standards necessary for
protection vary with each species. Information about priority habitats and species,
including their status and geographic range, is contained in the Washington
Department of Fish and Wildlife (WDFW) Priority Habitats and Species List.
Additionally, the department has published management recommendations that
include recommended protection standards for many priority species and habitats.
Information on rare plant species and high quality ecosystems, including their
status, location, and distribution, is maintained by the Washington State
Department of Natural Resources Natural Heritage Program.57 This Example Code
Chapter is organized to be applicable in a generalized manner. Additional
protection standards may need to be included depending on the species that might
be found in each community.
Standards included here for riparian habitat areas are intended to be applicable
to all natural resource lands, rural areas, and lands within urban growth areas.
Degraded riparian areas should be individually evaluated to determine
opportunities to improve and restore stream and terrestrial habitat functions.
Functional improvements, such as those addressing breeding locations, migration
routes, rearing areas, feeding grounds, roosting locations, and water temperature
and quality may be required as permit conditions of approval.

57

See Appendix J.
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Chapter X.60
Fish and Wildlife Habitat Conservation Areas
Designation and Mapping
X.60.010 Designation of Fish and Wildlife Habitat
Conservation Areas
Additional Report Requirements – Habitat Conservation Areas
X.60.020 Critical Area Report – Additional Requirements
for Habitat Conservation Areas
Performance Standards
X.60.030 Performance Standards – General Requirements
X.60.040 Performance Standards – Specific Habitats
DESIGNATION AND MAPPING
X.60.010
Designation of Fish And Wildlife Habitat Conservation
Areas
A. Fish and wildlife habitat conservation areas include:
1. Areas With Which State or Federally Designated
Endangered, Threatened, and Sensitive Species Have a
Primary Association.58
a. Federally designated endangered and threatened species are those
fish and wildlife species identified by the U.S. Fish and Wildlife
Service and the National Marine Fisheries Service that are in
danger of extinction or threatened to become endangered. The
U.S. Fish and Wildlife Service and the National Marine Fisheries
Service should be consulted for current listing status.
b. State designated endangered, threatened, and sensitive species are
those fish and wildlife species native to the state of Washington
identified by the Washington Department of Fish and Wildlife, that
are in danger of extinction, threatened to become endangered,
vulnerable, or declining and are likely to become endangered or
threatened in a significant portion of their range within the state
without cooperative management or removal of threats. State
designated endangered, threatened, and sensitive species are
periodically recorded in WAC 232-12-014 (state endangered
species) and WAC 232-12-011 (state threatened and sensitive
species). The state Department of Fish and Wildlife maintains the
most current listing and should be consulted for current listing
status.
A combined list of federally and state identified species is included
in Appendix D.
58

See WAC 365-190-080(5)(a)(i).
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The nature of fish and
wildlife habitat areas
varies considerably
throughout the state and
while some habitats, such
as shorelines, streams and
wetlands, are often easily
recognizable, other
important habitat areas,
such as snags, prairies,
caves, or urban open
space, may go unnoticed.
It is advisable for each
local jurisdiction to
contact the Washington
Department of Fish and
Wildlife for assistance with
identifying and mapping
fish and wildlife habitat
conservation areas.

RCW 36.70A.172(1)
requires that local
governments give special
consideration to
conservation and
protection measures
necessary to preserve or
enhance anadromous fish.

This Subsection shall not apply to hair seals and sea lions that are
threatening to damage or are damaging commercial fishing gear being
utilized in a lawful manner or when said mammals are damaging or
threatening to damage commercial fish being lawfully taken with
commercial gear.59
2. State Priority Habitats and Areas Associated With State
Priority Species.60 Priority habitats and species are considered to be
priorities for conservation and management. Priority species require
protective measures for their perpetuation due to their population
status, sensitivity to habitat alteration, and/or recreational, commercial,
or tribal importance. Priority habitats are those habitat types or
elements with unique or significant value to a diverse assemblage of
species. A priority habitat may consist of a unique vegetation type or
dominant plant species, a described successional stage, or a specific
structural element. Priority habitats and species are identified by the
state Department of Fish and Wildlife.
A state list of priority habitats is included in Appendix E.
3. Habitats and Species of Local Importance.61 Habitats
and species of local importance are those identified by the
[city/county], including but not limited to those habitats and species
that, due to their population status or sensitivity to habitat
manipulation, warrant protection. Habitats may include a seasonal
range or habitat element with which a species has a primary
association, and which, if altered, may reduce the likelihood that the
species will maintain and reproduce over the long term.
a. Designation Process. The [city/county] shall accept and
consider nominations for habitat areas and species to be designated
as locally important on an annual basis.
i.

Habitats and species to be designated shall exhibit the
following characteristics:
(a) Local populations of native species are in danger of
extirpation based on existing trends:
1. Local populations of native species that are likely
to become endangered; or
2. Local populations of native species that are
vulnerable or declining;62

59

See WAC 232-12-011(3). Hair seals and sea lions are protected under the federal
Marine Mammal Protection Act.
60
See WAC 365-190-080(5)(c)(ii).
61
See WAC 365-190-030(19).
62
See WAC 232-12-297.
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(b) The species or habitat has recreation, commercial, game,
tribal, or other special value;
(c) Long-term persistence of a species is dependent on the
protection, maintenance, and/or restoration of the
nominated habitat;
(d) Protection by other county, state, or federal policies, laws,
regulations, or nonregulatory tools is not adequate to
prevent degradation of the species or habitat in
[city/county]; and
(e) Without protection, there is a likelihood that the species or
habitat will be diminished over the long term.
ii. Areas nominated to protect a particular habitat or species must
represent either high-quality native habitat or habitat that has a
high potential to recover to a suitable condition and which is
of limited availability, highly vulnerable to alteration, or
provides landscape connectivity which contributes to the
integrity of the surrounding landscape.
iii. Habitats and species may be nominated for designation by any
person.
iv. The nomination should indicate whether specific habitat
features are to be protected (for example, nest sites, breeding
areas, and nurseries), or whether the habitat or ecosystem is
being nominated in its entirety.
v. The nomination may include management strategies for the
species or habitats. Management strategies must be supported
by the best available science, and where restoration of habitat
is proposed, a specific plan for restoration must be provided
prior to nomination.
vi. The [director] shall determine whether the nomination
proposal is complete, and if complete, shall evaluate it
according to the characteristics enumerated in subsection (i)
and make a recommendation to the [planning commission]
based on those findings.
vii. The [planning commission] shall hold a public hearing for
proposals found to be complete in accordance with [locally
adopted hearing procedures] and make a recommendation to
the [city council or county commissioners] based on the
characteristics enumerated in subsection (i).
viii. Following the recommendation of the [planning commission],
the [city council or county commissioners] shall designate a
Habitat or Species of Local Importance.
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Designating commercial
and recreational shellfish
growing areas as critical
areas enables jurisdictions
to regulate adjacent uses
and areas to protect water
quality. Another tool for
protection of commercial
shellfish areas is
designation as agricultural
lands of long-term
commercial significance to
protect the resource use of
the land and to allow for
adjacent shellfish
processing operations as
accessory uses.
Jurisdictions should
evaluate these options and
decide which works best
given local conditions.
More information on these
tools is discussed under
Stronger Safeguards for
Shellfish Beds, available
on the Puget Sound Water
Quality Action Team
Web site at:
http://www.psat.wa.gov/.

ix. Approved nominations will be subject to the provisions of this
Title.
4. Commercial and Recreational Shellfish Areas.63 These areas
include all public and private tidelands or bedlands suitable for
shellfish harvest, including shellfish protection districts established
pursuant to Chapter 90.72 RCW. 64

Kelp and eelgrass beds
have been identified and
mapped by the Washington
State Department of
Natural Resources in some
areas. Herring and smelt
spawning times and
locations are outlined in
WAC 220-110-240 through
220-110-260. Locations
for both may be found by
referring to Critical
Spawning Habitat for
Herring, Surf Smelt, Sand
Lance and Rock Sole in
Puget Sound, Washington:
A Guide for Local
Governments and
Interested Citizens, 2002,
and the Puget Sound
Environmental Atlas,

5. Kelp and Eelgrass Beds and Herring and Smelt Spawning
Areas.65
6. Naturally Occurring Ponds Under Twenty Acres.66 Naturally
occurring ponds are those ponds under twenty (20) acres and their
submerged aquatic beds that provide fish or wildlife habitat, including
those artificial ponds intentionally created from dry areas in order to
mitigate impacts to ponds. Naturally occurring ponds do not include
ponds deliberately designed and created from dry sites, such as canals,
detention facilities, wastewater treatment facilities, farm ponds,
temporary construction ponds, and landscape amenities, unless such
artificial ponds were intentionally created for mitigation.67
7. Waters of the State.68 Waters of the state include lakes, rivers,
ponds, streams, inland waters, underground waters, salt waters, and all
other surface waters and watercourses within the jurisdiction of the
state of Washington, as classified in WAC 222-16-031 (or WAC 22216-030 depending on classification used).
8. Lakes, Ponds, Streams, and Rivers Planted With Game Fish
by a Governmental or Tribal Entity.69

Jurisdictions should give
preference to preserving
connections between high
quality habitat and areas
of high diversity when
considering designating
lands essential for
preserving habitat
connections. Priority
should also be given to
areas that would provide
connections between
otherwise isolated, but
valuable, habitat areas.

9. State Natural Area Preserves and Natural Resource
Conservation Areas.70 Natural area preserves and natural resource
conservation areas are defined, established, and managed by the
Washington State Department of Natural Resources.
10. Areas of Rare Plant Species and High Quality Ecosystems.71
Areas of rare plant species and high quality ecosystems are identified
by the Washington State Department of Natural Resources through the
Natural Heritage Program.

63

See WAC 365-190-080(5)(a)(iii).
See WAC 365-190-080(5)(c)(iii).
65
See WAC 365-190-080(5)(a)(iv).
66
See WAC 365-190-080(5)(a)(v).
67
See WAC 365-190-080(5)(c)(v).
68
See WAC 365-190-080(5)(a)(vi).
69
See WAC 365-190-080(5)(a)(vii).
70
See WAC 365-190-080(5)(a)(viii).
71
Chapter 79.70 RCW provides for the classification and inventory of natural heritage
resources.
64
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11.

Land Useful or Essential for Preserving Connections
Between Habitat Blocks and Open Spaces.72

B. All areas within the [city/county] meeting one or more of these criteria,
regardless of any formal identification, are hereby designated critical areas and are
subject to the provisions of this Title and shall be managed consistent with the best
available science, such as theWashington Department of Fish and Wildlife’s
Management Recommendations for Priority Habitat and Species.
C. Mapping. The approximate location and extent of habitat conservation
areas are shown on the critical area maps adopted by the [city/county], as most
recently updated. The following critical area maps are hereby adopted:
1. Washington Department of Fish and Wildlife Priority Habitat and
Species maps;
2. Washington State Department of Natural Resources, Official Water
Type Reference maps, as amended;
3. Washington State Department of Natural Resources Puget Sound
Intertidal Habitat Inventory maps;
4. Washington State Department of Natural Resources Shorezone
Inventory;
5. Washington State Department of Natural Resources Natural Heritage
Program mapping data;
6. Washington State Department of Health Annual Inventory of Shellfish
Harvest Areas;
7. Anadromous and resident salmonid distribution maps contained in the
Habitat Limiting Factors reports published by the Washington
Conservation Commission;
8. Washington State Department of Natural Resources State Natural Area
Preserves and Natural Resource Conservation Area maps; and
9. [City/county] official habitat maps.
These maps are to be used as a guide for the [city/county], project applicants,
and/or property owners and should be continuously updated as new critical areas
are identified. They are a reference and do not provide a final critical area
designation.

72

See WAC 365-190-080(5)(b)(i).
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Jurisdictions are
encouraged to overlay the
information from available
maps to better understand
how landscape features
and critical areas are
integrated, rather than
consider each map
individually.

ADDITIONAL REPORT REQUIREMENTS – HABITAT CONSERVATION
AREAS
X.60.020
Critical Area Report – Additional Requirements for
Habitat Conservation Areas. In addition to the general critical area report
requirements of [Section X.10.210], critical area reports for habitat conservation
areas must meet the requirements of this Section. Critical area reports for two or
more types of critical areas must meet the report requirements for each relevant
type of critical area.
A. Preparation by a Qualified Professional. A critical areas report for a
habitat conservation area shall be prepared by a qualified professional who is a
biologist with experience preparing reports for the relevant type of habitat.
B. Areas Addressed in Critical Area Report. The following areas shall
be addressed in a critical area report for habitat conservation areas:73
1. The project area of the proposed activity;
2. All habitat conservation areas and recommended buffers within three
hundred (300) feet of the project area; and
3. All shoreline areas, floodplains, other critical areas, and related buffers
within three hundred (300) feet of the project area.
The Washington
Department of Fish and
Wildlife habitat
management
recommendations for
priority habitats and
species are located on the
Web site at:
http://www.wa.gov/wdfw/h
ab/phsrecs.htm.

C. Habitat Assessment. A habitat assessment is an investigation of the
project area to evaluate the potential presence or absence of designated critical fish or
wildlife species or habitat. A critical area report for a habitat conservation area
shall contain an assessment of habitats including the following site- and proposalrelated information at a minimum:
1. Detailed description of vegetation on and adjacent to the project area
and its associated buffer;
2. Identification of any species of local importance, priority species, or
endangered, threatened, sensitive, or candidate species that have a
primary association with habitat on or adjacent to the project area, and
assessment of potential project impacts to the use of the site by the
species;
3. A discussion of any federal, state, or local special management
recommendations, including Washington Department of Fish and
Wildlife habitat management recommendations, that have been
developed for species or habitats located on or adjacent to the project
area;
73

Critical area reports for habitat areas should consider protected habitats and species
and their buffers located within three hundred (300) feet. Three hundred feet (300) is a
suggested distance so that habitat areas that might be affected by the proposal are included
in the critical area report. Three hundred (300) feet allows for the potential riparian habitat
area widths and for buffers/zones that may not be accurately mapped at the time of
application.
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4. A detailed discussion of the direct and indirect potential impacts on
habitat by the project, including potential impacts to water quality;
5. A discussion of measures, including avoidance, minimization, and
mitigation, proposed to preserve existing habitats and restore any
habitat that was degraded prior to the current proposed land use
activity and to be conducted in accordance with Mitigation Sequencing
[Section X.10.240]; and
6. A discussion of ongoing management practices that will protect habitat
after the project site has been developed, including proposed
monitoring and maintenance programs.
D. Additional Information May Be Required. When appropriate due to
the type of habitat or species present or the project area conditions, the [director]
may also require the habitat management plan to include:
1. An evaluation by an independent qualified professional regarding the
applicant’s analysis and the effectiveness of any proposed mitigating
measures or programs, to include any recommendations as appropriate;
2. A request for consultation with the Washington Department of Fish
and Wildlife or the local Native American Indian Tribe or other
appropriate agency; and
3. Detailed surface and subsurface hydrologic features both on and
adjacent to the site.
PERFORMANCE STANDARDS
X.60.030
Performance Standards – General Requirements.
A. Alterations. A habitat conservation area may be altered only if the
proposed alteration of the habitat or the mitigation proposed does not degrade the
quantitative and qualitative functions and values of the habitat. All new structures
and land alterations shall be prohibited from habitat conservation areas, except in
accordance with this Title.
B. Non-indigenous Species. No plant, wildlife, or fish species not
indigenous to the region shall be introduced into a habitat conservation area unless
authorized by a state or federal permit or approval.
C. Mitigation and Contiguous Corridors.74 Mitigation sites shall be
located to preserve or achieve contiguous wildlife habitat corridors in accordance
with a mitigation plan that is part of an approved critical area report to minimize
the isolating effects of development on habitat areas, so long as mitigation of
aquatic habitat is located within the same aquatic ecosystem as the area disturbed.

74

See WAC 365-190-080(5)(b)(i).
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The performance
standards of Section
X.60.030 apply to all
habitat conservation areas.
Additional performance
standards for specific
habitat types are listed in
Section X.60.040. Projects
related to specific habitat
areas need to meet the
requirements of the
general section and the
section specific to that
habitat, if applicable.

D. Approvals of Activities. The [director] shall condition approvals of
activities allowed within or adjacent to a habitat conservation area or its buffers, as
necessary to minimize or mitigate any potential adverse impacts. Conditions shall
be based on the best available science and may include, but are not limited to, the
following:
1. Establishment of buffer zones;
2. Preservation of critically important vegetation and/or habitat features
such as snags and downed wood;
3. Limitation of access to the habitat area, including fencing to deter
unauthorized access;
4. Seasonal restriction of construction activities;
5. Establishment of a duration and timetable for periodic review of
mitigation activities; and
6. Requirement of a performance bond, when necessary, to ensure
completion and success of proposed mitigation.
E. Mitigation and Equivalent or Greater Biological Functions.
Mitigation of alterations to habitat conservation areas shall achieve equivalent or
greater biologic and hydrologic functions and shall include mitigation for adverse
impacts upstream or downstream of the development proposal site. Mitigation
shall address each function affected by the alteration to achieve functional
equivalency or improvement on a per function basis.
F. Approvals and the Best Available Science. Any approval of
alterations or impacts to a habitat conservation area shall be supported by the best
available science.
G. Buffers
1. Establishment of Buffers.75 The [director] shall require the
establishment of buffer areas for activities adjacent to habitat
conservation areas when needed to protect habitat conservation areas.
Buffers shall consist of an undisturbed area of native vegetation or
areas identified for restoration established to protect the integrity,
functions, and values of the affected habitat. Required buffer widths
shall reflect the sensitivity of the habitat and the type and intensity of
human activity proposed to be conducted nearby and shall be
consistent with the management recommendations issued by the
Washington Department of Fish and Wildlife. Habitat conservation
areas and their buffers shall be preserved in perpetuity through the use
of native growth protection areas and critical area tracts in accordance
with Section X.10.370 through Section X.10.380.

75

See WAC 365-190-080(5)(b)(v).
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2. Seasonal Restrictions. When a species is more susceptible to
adverse impacts during specific periods of the year, seasonal
restrictions may apply. Larger buffers may be required and activities
may be further restricted during the specified season.
3. Habitat Buffer Averaging. The [director] may allow the
recommended habitat area buffer width to be reduced in accordance
with a critical area report, the best available science, and the
management recommendations issued by the Washington Department
of Fish and Wildlife, only if:
a. It will not reduce stream or habitat functions;
b. It will not adversely affect salmonid habitat;
c. It will provide additional natural resource protection, such as
buffer enhancement;
d. The total area contained in the buffer area after averaging is no less
than that which would be contained within the standard buffer; and

Habitat management
recommendations for some
species specify larger
buffers for time periods
when the species is more
susceptible to impacts.
Jurisdictions should only
allow activities within the
larger buffer (and outside
of the standard buffer) if
they can be sure that the
activity will cease or be
relocated during the
seasonal period. If the
activity cannot be
effectively monitored, it is
recommended that the
seasonal buffer be used as
the standard buffer.

e. The buffer area width is not reduced by more than twenty-five
percent (25%) in any location.76
H. Signs and Fencing of Habitat Conservation Areas
1. Temporary Markers. The outer perimeter of the habitat
conservation area or buffer and the limits of those areas to be disturbed
pursuant to an approved permit or authorization shall be marked in the
field in such a way as to ensure that no unauthorized intrusion will
occur and verified by the [director] prior to the commencement of
permitted activities. This temporary marking shall be maintained
throughout construction and shall not be removed until permanent
signs, if required, are in place.
2. Permanent Signs. As a condition of any permit or authorization
issued pursuant to this Chapter, the [director] may require that
applicant to install permanent signs along the boundary of a habitat
conservation area or buffer.
a. Permanent signs shall be made of a metal face and
attached to a metal post or another material of equal durability.
Signs must be posted at an interval of one per lot or every fifty
(50) feet, whichever is less and must be maintained by the property
owner in perpetuity. The sign shall be worded as follows or with
alternative language approved by the director:

76

The Washington Department of Fish and Wildlife recommends not allowing habitat
buffers to be reduced by more than twenty-five percent (25%).
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The sample sign language
shown on the following
page is a recommended
minimum. Jurisdictions
may wish to consider sign
language that not only
designates the habitat
area, but also provides
educational information
about the need to protect
habitat.

Habitat Conservation Area
Do Not Disturb
Contact [Local Jurisdiction]
Regarding Uses and Restriction
b. The provisions of subsection (a) may be modified by the [director]
as necessary to assure protection of sensitive features or wildlife.
Specific fencing may be
required to prevent
damage to habitat by
either livestock or people,
and the type of fence may
vary depending on the
nature of the site
conditions and the type of
habitat. Care should be
taken so that fencing does
not interfere with species
migration. A
determination should be
made by the director
whether fencing is
necessary to protect the
functions and values of a
critical area.

A table of allowable work
windows, or “fish
windows,” is provided by
WDFW for guidance
regarding the best time of
year for projects to occur.
A final draft of the
freshwater fish timing is
currently being forwarded
to the U.S. Fish and
Wildlife Service, National
Marine Fisheries Service
and U.S. Army Corps of
Engineers for their review
and comment and will be
followed by a draft for
marine fish.

3. Fencing
a. The [director] shall determine if fencing is necessary to protect the
functions and values of the critical area. If found to be necessary,
the [director] shall condition any permit or authorization issued
pursuant to this Chapter to require the applicant to install a
permanent fence at the edge of the habitat conservation area or
buffer, when fencing will prevent future impacts to the habitat
conservation area.
b. The applicant shall be required to install a permanent fence around
the habitat conservation area or buffer when domestic grazing
animals are present or may be introduced on site.
c. Fencing installed as part of a proposed activity or as required in
this Subsection shall be design so as to not interfere with species
migration, including fish runs, and shall be constructed in a
manner that minimizes habitat impacts.
I. Subdivisions. The subdivision and short subdivision of land in fish and
wildlife habitat conservation areas and associated buffers is subject to the
following:
1. Land that is located wholly within a habitat conservation area or its
buffer may not be subdivided.
2. Land that is located partially within a habitat conservation area or its
buffer may be divided provided that the developable portion of each
new lot and its access is located outside of the habitat conservation
area or its buffer and meets the minimum lot size requirements of
[locally adopted zoning dimensions].
3. Access roads and utilities serving the proposed may be permitted
within the habitat conservation area and associated buffers only if the
[city/county] determines that no other feasible alternative exists and
when consistent with this Title.
X.60.040
Performance Standards – Specific Habitats
A. Endangered, Threatened, and Sensitive Species
1. No development shall be allowed within a habitat conservation area or
buffer with which state or federally endangered, threatened, or
sensitive species have a primary association, except that which is
provided for by a management plan established by the Washington
Department of Fish and Wildlife or applicable state or federal agency.
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2. Whenever activities are proposed adjacent to a habitat conservation
area with which state or federally endangered, threatened, or sensitive
species have a primary association, such area shall be protected
through the application of protection measures in accordance with a
critical area report prepared by a qualified professional and approved
by the [city/county]. Approval for alteration of land adjacent to the
habitat conservation area or its buffer shall not occur prior to
consultation with the Washington Department of Fish and Wildlife for
animal species, the Washington State Department of Natural Resources
for plant species, and other appropriate federal or state agencies.
3. Bald eagle habitat shall be protected pursuant to the Washington State
Bald Eagle Protection Rules (WAC 232-12-292). Whenever activities
are proposed adjacent to a verified nest territory or communal roost, a
habitat management plan shall be developed by a qualified
professional. Activities are adjacent to bald eagle sites when they are
within eight hundred (800) feet or within one half mile (2,640 feet) and
in a shoreline foraging area. The [city/county] shall verify the location
of eagle management areas for each proposed activity. Approval of the
activity shall not occur prior to approval of the habitat management
plan by the Washington Department of Fish and Wildlife.
B. Anadromous Fish
1. All activities, uses, and alterations proposed to be located in water
bodies used by anadromous fish or in areas that affect such water
bodies shall give special consideration to the preservation and
enhancement of anadromous fish habitat, including, but not limited to,
adhering to the following standards:
a. Activities shall be timed to occur only during the allowable work
window as designated by the Washington Department of Fish and
Wildlife for the applicable species;
b. An alternative alignment or location for the activity is not feasible;
c. The activity is designed so that it will not degrade the functions or
values of the fish habitat or other critical areas;
d. Shoreline erosion control measures shall be designed to use
bioengineering methods or soft armoring techniques, according to
an approved critical area report, and
e. Any impacts to the functions or values of the habitat conservation
area are mitigated in accordance with an approved critical area
report.
2. Structures that prevent the migration of salmonids shall not be allowed
in the portion of water bodies currently or historically used by
anadromous fish. Fish bypass facilities shall be provided that allow
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the upstream migration of adult fish and shall prevent fry and juveniles
migrating downstream from being trapped or harmed.
3. Fills, when authorized by the [locally adopted shoreline management
program], shall not adversely impact anadromous fish or their habitat
or shall mitigate any unavoidable impacts and shall only be allowed for
a water-dependent use.
C. Wetland Habitats. All proposed activities within or adjacent to habitat
conservation areas containing wetlands shall conform to the wetland development
performance standards set forth in Wetlands [Chapter X.20]. If non-wetlands
habitat and wetlands are present at the same location, the provisions of this Chapter
or the Wetlands Chapter, whichever provides greater protection to the habitat,
apply.
D. Riparian Habitat Areas. Unless otherwise allowed in this Title, all
structures and activities shall be located outside of the riparian habitat area.
1. Establishment of Riparian Habitat Areas. Riparian habitat
areas shall be established for habitats that include aquatic and
terrestrial ecosystems that mutually benefit each other and that are
located adjacent to rivers, perennial or intermittent streams, seeps, and
springs.77
2. Riparian Habitat Area Widths. Recommended riparian habitat
area widths are shown in the table below. A riparian habitat area shall
have the width recommended, unless a greater width is required
pursuant to Subsection (3), or a lesser width is allowed pursuant to
Subsection (4). Widths shall be measured outward in each direction,
on the horizontal plane, from the ordinary high water mark, or from the
top of bank, if the ordinary high water mark cannot be identified.
Riparian areas should be sufficiently wide to achieve the full range of
riparian and aquatic ecosystem functions, which include but are not
limited to protection of instream fish habitat through control of
temperature and sedimentation in streams; preservation of fish and
wildlife habitat; and connection of riparian wildlife habitat to other
habitats.78

77

See Washington Department of Fish and Wildlife’s Management Recommendations
for Washington’s Priority Habitats: Riparian, 1997, page xi.
78
Recommended riparian habitat widths are from the Washington Department of Fish
and Wildlife’s Management Recommendations for Washington’s Priority Habitats:
Riparian, 1997, page xii.
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Riparian Habitat Areas79
Stream type

Recommended
RHA widths

Type 1 and 2; or shorelines of the state, or
shorelines of statewide significance

250 feet

Type 3; or other perennial or fish bearing
streams, 5-20 feet wide

200 feet

Type 3; or other perennial or fish bearing
streams, < 5 feet wide

150 feet

Type 4 and 5; or intermittent streams and
washes with low mass wasting potential80

150 feet

Type 4 and 5; or intermittent streams and
washes with high mass wasting potential81

225 feet

3. Increased Riparian Habitat Area Widths. The recommended
riparian habitat area widths shall be increased, as follows:
a. When the [director] determines that the recommended width is
insufficient to prevent habitat degradation and to protect the
structure and functions of the habitat area;
b. When the frequently flooded area exceeds the recommended
riparian habitat area width, the riparian habitat area shall extend to
the outer edge of the frequently flooded area;
c. When a channel migration zone is present, the riparian habitat area
width shall be measured from the outer edge of the channel
migration zone;
d. When the habitat area is in an area of high blowdown potential, the
riparian habitat area width shall be expanded an additional fifty
(50) feet on the windward side;82 or
e. When the habitat area is within an erosion or landslide hazard area,
or buffer, the riparian habitat area width shall be the recommended
79

While water typing is used here to classify riparian habitat areas, regulations
regarding riparian habitat areas listed here are applicable to areas containing aquatic
systems containing perennial or intermittent flowing water. See the definition for riparian
habitat. Habitats associated with marine and standing water are by the general and other
performance standards in this Chapter.
80
Mass wasting is a general term for a variety of processes by which large masses of
rock or earth material are moved down slope by gravity, either slowly or quickly.
81
See previous footnote.
82
See Management Recommendations for Washington’s Priority Habitats: Riparian,
from Washington Department of Fish and Wildlife, 1997.
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The Washington State
Department of Natural
Resources has developed a
new stream typing system
organized by S, F, Np, and
Ns, which is defined under
WAC 222-16-030. The
Type 1-5 system is defined
under WAC 222-16-031,
which includes an
explanation of converting
to the newer system. The
Washington Department of
Fish and Wildlife is
working to prepare a table
of recommended riparian
habitat widths based on
the new state Department
of Natural Resources
typing.
Recommended riparian
habitat area widths are
generalized for predictable
applications across the
Washington landscape and
are intended to meet the
goal of maintaining
structural and functional
integrity of riparian
habitat and associated
aquatic systems needed to
perpetually support fish
and wildlife populations.
In areas where the habitat
is already largely
degraded, restoration may
be more beneficial than
preservation of degraded
areas. Jurisdictions may
refer to the Tri-County’s
ESA Response documents
for information about
protecting and enhancing
stream functions in urban
areas, available at
http://www.salmoninfo.org.

distance, or the erosion or landslide hazard area or buffer,
whichever is greater.
4. Riparian Habitat Area Width Averaging. The [director] may
allow the recommended riparian habitat area width to be reduced in
accordance with a critical area report only if:
a. The width reduction will not reduce stream or habitat functions,
including those of nonfish habitat;
b. The width reduction will not degrade the habitat, including habitat
for anadromous fish;
c. The proposal will provide additional habitat protection;
d. The total area contained in the riparian habitat area of each stream
on the development proposal site is not decreased;
e. The recommended riparian habitat area width is not reduced by
more than twenty-five percent (25%) in any one location; 83
f.

The width reduction will not be located within another critical area
or associated buffer; and

g. The reduced riparian habitat area width is supported by the best
available science.
5. Riparian Habitat Mitigation. Mitigation of adverse impacts to
riparian habitat areas shall result in equivalent functions and values on
a per function basis, be located as near the alteration as feasible, and be
located in the same sub-drainage basin as the habitat impacted.
6. Alternative Mitigation for Riparian Habitat Areas. The
performance standards set forth in this Subsection may be modified at
the [city/county]’s discretion if the applicant demonstrates that greater
habitat functions, on a per function basis, can be obtained in the
affected sub-drainage basin as a result of alternative mitigation
measures.
E. Aquatic Habitat.84 The following specific activities may be permitted
within a riparian habitat area, pond, lake, water of the state, and marine habitat or
associated buffer when the activity complies with the provisions set forth in the
[locally adopted shoreline management program] and subject to the standards of
this Subsection. The standards that provide the most protection to protected habitat
and species shall apply.

83

The Washington Department of Fish and Wildlife recommends not allowing riparian
habitat area widths to be reduced by more than twenty-five percent (25%).
84
The performance standards for riparian habitat areas, ponds, lakes, waters of the
state, and marine habitat are partially derived from the Pierce County Draft Critical Areas
Development Regulations, 2002.
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1. Clearing and Grading. When clearing and grading is permitted as
part of an authorized activity or as otherwise allowed in these
standards, the following shall apply:
a. Grading is allowed only during the dry season, which is typically
regarded as beginning on May 1 and ending on October 1 of each
year, provided that the [city/county] may extend or shorten the dry
season on a case-by-case basis, determined on actual weather
conditions.85
b. Filling or modification of a wetland or wetland buffer is permitted
only if it is conducted as part of an approved wetland alteration.
c. The soil duff layer shall remain undisturbed to the maximum
extent possible. Where feasible, any soil disturbed shall be
redistributed to other areas of the project area.
d. The moisture-holding capacity of the topsoil layer shall be
maintained by minimizing soil compaction or reestablishing
natural soil structure and infiltrative capacity on all areas of the
project area not covered by impervious surfaces.
e. Erosion and sediment control that meets or exceeds the standards
set forth in the [locally adopted stormwater management
regulations] shall be provided.
2. Shoreline Erosion Control Measures. New, replacement, or
substantially improved shoreline erosion control measures may be
permitted in accordance with an approved critical area report that
demonstrates the following:
a. Natural shoreline processes will be maintained. The project will
not result in increased beach erosion or alterations to, or loss of,
shoreline substrate within one-quarter (1/4) mile of the project
area.
b. The shoreline erosion control measures will not degrade fish or
wildlife habitat conservation areas or associated wetlands.
c. Adequate mitigation measures ensure that there is no net loss of
the functions or values of intertidal habitat or riparian habitat as a
result of the proposed shoreline erosion control measures.
d. The proposed shoreline erosion control measures do not result in
alteration of intertidal migration corridors.
3. Streambank Stabilization. Streambank stabilization to protect
new structures from future channel migration is not permitted except
when such stabilization is achieved through bioengineering or soft
85

Applicable in Western Washington.
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Each jurisdiction should
review their adopted
Shoreline Management
Program to ensure
consistency between the
shoreline and critical area
regulations. Some of these
standards may already be
addressed in the adopted
shoreline regulations.

armoring techniques in accordance with an approved critical area
report.
4. Launching Ramps – Public or Private. Launching ramps may
be permitted in accordance with an approved critical area report that
has demonstrated the following:
a. The project will not result in increased beach erosion or alterations
to, or loss of, shoreline substrate within one-quarter (1/4) mile of
the site;
b. The ramp will not adversely impact critical fish or wildlife habitat
areas or associated wetlands;
c. Adequate mitigation measures ensure that there is no net loss of
the functions or values of intertidal habitat or riparian habitat as a
result of the ramp; and
d. No alteration of intertidal migration corridors will occur as a result
of the ramp.
5. Docks. Repair and maintenance of an existing dock or pier may be
permitted in accordance with an approved critical area report subject to
the following:
a. There is no increase in the use of materials creating shade for
predator species or eelgrass;
b. There is no expansion in overwater coverage;
c. There is no new spanning of waters between three (3) and thirteen
(13) feet deep;
d. There is no increase in the size and number of pilings; and
e. There is no use of toxic materials (such as creosote) that come in
contact with the water.
6. Roads, Trails, Bridges, and Rights-of-Way. Construction of
trails, roadways, and minor road bridging, less than or equal to thirty
(30) feet wide, may be permitted in accordance with an approved
critical area report subject to the following standards:
a. There is no other feasible alternative route with less impact on the
environment;
b. The crossing minimizes interruption of downstream movement of
wood and gravel;
c. Roads in riparian habitat areas or their buffers shall not run parallel
to the water body;
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d. Trails shall be located on the outer edge of the riparian area or
buffer, except for limited viewing platforms and crossings;
e. Crossings, where necessary, shall only occur as near to
perpendicular with the water body as possible;
f.

Mitigation for impacts is provided pursuant to a mitigation plan of
an approved critical area report;

g. Road bridges are designed according to the Washington
Department of Fish and Wildlife Fish Passage Design at Road
Culverts, 1999, and the National Marine Fisheries Service
Guidelines for Salmonid Passage at Stream Crossings, 2000; and
h. Trails and associated viewing platforms shall not be made of
continuous impervious materials.
7. Utility Facilities. New utility lines and facilities may be permitted to
cross watercourses in accordance with an approved critical area report,
if they comply with the following standards:
a. Fish and wildlife habitat areas shall be avoided to the maximum
extent possible;
b. Installation shall be accomplished by boring beneath the scour
depth and hyporheic zone of the water body and channel migration
zone, where feasible;
c. The utilities shall cross at an angle greater than sixty (60) degrees
to the centerline of the channel in streams or perpendicular to the
channel centerline whenever boring under the channel is not
feasible;
d. Crossings shall be contained within the footprint of an existing
road or utility crossing where possible;
e. The utility route shall avoid paralleling the stream or following a
down-valley course near the channel; and
f.

The utility installation shall not increase or decrease the natural
rate of shore migration or channel migration.

8. Public Flood Protection Measures. New public flood protection
measures and expansion of existing ones may be permitted, subject to
the [city/county]’s review and approval of a critical area report and the
approval of a Federal Biological Assessment by the federal agency
responsible for reviewing actions related to a federally listed species.
9. Instream Structures. Instream structures, such as, but not limited
to, high flow bypasses, sediment ponds, instream ponds, retention and
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detention facilities, tide gates, dams, and weirs, shall be allowed only
as part of an approved watershed basin restoration project approved by
the [city/county] and upon acquisition of any required state or federal
permits. The structure shall be designed to avoid modifying flows and
water quality in ways that may adversely affect habitat conservation
areas.
10. Stormwater Conveyance Facilities. Conveyance structures may
be permitted in accordance with an approved critical area report
subject to the following standards:
a. No other feasible alternatives with less impact exist;
b. Mitigation for impacts is provided;
c. Stormwater conveyance facilities shall incorporate fish habitat
features; and
d. Vegetation shall be maintained and, if necessary, added adjacent to
all open channels and ponds in order to retard erosion, filter out
sediments, and shade the water.
11. On-Site Sewage Systems and Wells
a. New on-site sewage systems and individual wells may be
permitted in accordance with an approved critical area report only
if accessory to an approved residential structure, for which it is not
feasible to connect to a public sanitary sewer system.
b. Repairs to failing on-site sewage systems associated with an
existing structure shall be accomplished by utilizing one of the
following methods that result in the least impact:
i.

Connection to an available public sanitary sewer system;

ii. Replacement with a new on-site sewage system located in a
portion of the site that has already been disturbed by
development and is located landward as far as possible,
provided the proposed sewage system is in compliance with
the [local health district]; or
iii. Repair to the existing on-site septic system.
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Definitions
Words not defined in this Title shall be as defined in the [city/county] code, the
Washington Administrative Code, or the Revised Code of Washington. Words not
found in either code shall be as defined in the Webster's Third New International
Dictionary, latest edition.

A
Active Fault – A fault that is considered likely to undergo renewed movement
within a period of concern to humans. Faults are commonly considered to be
active if the fault has moved one or more times in the last 10,000 years, but faults
may also be considered active in some cases if movement has occurred in the last
500,000 years.
Adaptive Management – Adaptive management relies on scientific methods to
evaluate how well regulatory and nonregulatory actions protect the critical area.
An adaptive management program is a formal and deliberate scientific approach to
taking action and obtaining information in the face of uncertainty.
Adjacent – Immediately adjoining (in contact with the boundary of the influence
area) or within a distance that is less than that needed to separate activities from
critical areas to ensure protection of the functions and values of the critical areas.
Adjacent shall mean any activity or development located:
A. On a site immediately adjoining a critical area;
B. A distance equal to or less than the required critical area buffer width and
building setback;
C. A distance equal to or less than one-half mile (2,640 feet) from a bald eagle
nest; 86
D. A distance equal to or less than three hundred (300) feet upland from a
stream, wetland, or water body; 87
E. Bordering or within the floodway, floodplain, or channel migration zone;
or
F. A distance equal to or less than two hundred (200) feet from a critical
aquifer recharge area. 88
Advance Mitigation – Mitigation of an anticipated critical area impact or hazard
completed according to an approved critical area report and prior to site
development.
Agricultural Land – Land primarily devoted to the commercial production of
horticultural, viticultural, floricultural, dairy, apiary, or animal products or of
86

Distance of 2,640 feet is based on the Washington Department of Fish and Wildlife’s
Management Recommendations for Washington’s Priority Species, Volume IV: Birds,
2000.
87
Distance of 300 feet is based on maximum recommended riparian habitat area width
from the Washington Department of Fish and Wildlife’s Management Recommendations
for Washington’s Priority Habitats: Riparian, 1997.
88
Distance of 200 feet is a suggested distance to ensure that activities within the
critical aquifer recharge area are included under this Title, even when the exact boundaries
of the critical aquifer recharge area are not known at the time of application.
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berries, grain, hay, straw, turf, seed, Christmas trees not subject to the excise tax
imposed by RCW 84.33.100 through 84.33.140, or livestock, and or that has been
designated as long-term commercial significance for agricultural production.
Alluvial Fan Flooding – Flooding occurring on the surface of an alluvial fan or
similar landform which originates at the apex and is characterized by high-velocity
flows; active processes of erosion, sediment transport, and deposition; and
unpredictable flow paths.
Alteration – Any human induced change in an existing condition of a critical area
or its buffer. Alterations include, but are not limited to grading, filling,
channelizing, dredging, clearing (vegetation), construction, compaction,
excavation, or any other activity that changes the character of the critical area.
Anadromous Fish – Fish that spawn and rear in freshwater and mature in the
marine environment. While Pacific salmon die after their first spawning, adult char
(bull trout) can live for many years, moving in and out of saltwater and spawning
each year. The life history of Pacific salmon and char contains critical periods of
time when these fish are more susceptible to environmental and physical damage
than at other times. The life history of salmon, for example, contains the following
stages: upstream migration of adults, spawning, inter-gravel incubation, rearing,
smoltification (the time period needed for juveniles to adjust their body functions
to live in the marine environment), downstream migration, and ocean rearing to
adults.
Applicant – A person who files an application for permit under this Title and who
is either the owner of the land on which that proposed activity would be located, a
contract purchaser, or the authorized agent of such a person.
Aquifer – A geological formation, group of formations, or part of a formation that
is capable of yielding a significant amount of water to a well or spring.
Aquifer, Confined – An aquifer bounded above and below by beds of distinctly
lower permeability than that of the aquifer itself and that contains ground water
under sufficient pressure for the water to rise above the top of the aquifer.
Aquifer Recharge Areas – Areas that, due to the presence of certain soils,
geology, and surface water, act to recharge ground water by percolation.
Aquifer, Sole Source – An area designated by the U.S. Environmental
Protection Agency under the Safe Drinking Water Act of 1974, Section 1424(e).
The aquifer(s) must supply fifty percent (50%) or more of the drinking water for an
area without a sufficient replacement available.
Aquifer Susceptibility – The ease with which contaminants can move from the
land surface to the aquifer based solely on the types of surface and subsurface
materials in the area. Susceptibility usually defines the rate at which a contaminant
will reach an aquifer unimpeded by chemical interactions with the vadose zone
media.
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Aquifer, Unconfined – An aquifer not bounded above by a bed of distinctly
lower permeability than that of the aquifer itself and containing ground water under
pressure approximately equal to that of the atmosphere. This term is synonymous
with the term "water table aquifer."
Area of Shallow Flooding – An area designated AO or AH Zone on the flood
insurance map(s). The base flood depths range from one (1) to three (3) feet; a
clearly defined channel does not exist; the path of flooding is unpredictable and
indeterminate; and velocity flow may be evident. AO is characterized as sheet
flow and AH indicates ponding.
Avalanche Hazard – An area susceptible to a large mass of snow or ice,
sometimes accompanied by other material, moving rapidly down a mountain slope.

B
Base Flood – A flood event having a one percent (1%) chance of being equaled
or exceeded in any given year, also referred to as the 100-year flood. Designations
of base flood areas on flood insurance map(s) always include the letters A or V.
Basement – Any area of the building having its floor below ground level on all
sides.
Best Available Science – Current scientific information used in the process to
designate, protect, or restore critical areas, that is derived from a valid scientific
process as defined by WAC 365-195-900 through 925. Sources of the best
available science are included in Citations of Recommended Sources of Best
Available Science for Designating and Protecting Critical Areas published by the
Washington State Department of Community, Trade and Economic Development.
Best Management Practices (BMPs) – Conservation practices or systems of
practices and management measures that:
A. Control soil loss and reduce water quality degradation caused by high
concentrations of nutrients, animal waste, toxics, and sediment;
B. Minimize adverse impacts to surface water and ground water flow and
circulation patterns and to the chemical, physical, and biological characteristics of
wetlands;
C. Protect trees and vegetation designated to be retained during and following
site construction and use native plant species appropriate to the site for revegetation of disturbed areas; and
D. Provide standards for proper use of chemical herbicides within critical
areas.
The [city/county] shall monitor the application of best management practices to
ensure that the standards and policies of this Title are adhered to.
Biodiversity – The variety of animal and plant life and its ecological processes
and interconnections − represented by the richness of ecological systems and the
life that depends on them, including human life and economies.
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When adopting best
management practices,
each jurisdiction should
ensure that the adopted
best management practices
are consistent with the best
available science.

Breakaway Wall – A wall that is not part of the structural support of the building
and is intended through its design and construction to collapse under specific
lateral loading forces, without causing damage to the elevated portion of the
building or supporting foundation system.
Buffer or Buffer Zone – An area that is contiguous to and protects a critical area
which is required for the continued maintenance, functioning, and/or structural
stability of a critical area.

C
Channel Migration Zone (CMZ) – The lateral extent of likely movement along
a stream or river during the next one-hundred (100) years as determined by
evidence of active stream channel movement over the past one-hundred (100)
years. Evidence of active movement over the one-hundred (100) year time frame
can be inferred from aerial photos or from specific channel and valley bottom
characteristics. The time span typically represents the time it takes to grow mature
trees that can provide functional large woody debris to streams. A CMZ is not
typically present if the valley width is generally less than two (2) bankfull widths,
if the stream or river is confined by terraces, no current or historical aerial
photographic evidence exists of significant channel movement, and there is no field
evidence of secondary channels with recent scour from stream flow or progressive
bank erosion at meander bends. Areas separated from the active channel by legally
existing artificial channel constraints that limit bank erosion and channel avulsion
without hydraulic connections shall not be considered within the CMZ.
Coastal High Hazard Area – An area of special flood hazard extending from
offshore to the inland limit of a primary frontal dune along an open coast and any
other area subject to high velocity wave action from storms or seismic sources.
The area is designated on the flood insurance map(s) as Zone V1-30, VE, or V.
Compensation Project – Actions necessary to replace project-induced critical
area and buffer losses, including land acquisition, planning, construction plans,
monitoring, and contingency actions.
Compensatory Mitigation – Replacing project-induced losses or impacts to a
critical area, and includes, but is not limited to, the following:
Restoration – Actions performed to reestablish wetland functional
characteristics and processes that have been lost by alterations, activities, or
catastrophic events within an area that no longer meets the definition of a wetland.
Creation – Actions performed to intentionally establish a wetland at a site
where it did not formerly exist.
Enhancement – Actions performed to improve the condition of existing
degraded wetlands so that the functions they provide are of a higher quality.
Preservation – Actions taken to ensure the permanent protection of existing,
high-quality wetlands.
Conservation Easement – A legal agreement that the property owner enters
into to restrict uses of the land. Such restrictions can include, but are not limited
to, passive recreation uses such as trails or scientific uses and fences or other
barriers to protect habitat. The easement is recorded on a property deed, runs with
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the land, and is legally binding on all present and future owners of the property,
therefore, providing permanent or long-term protection.
Critical Aquifer Recharge Area – Areas designated by WAC 365-190-080(2)
that are determined to have a critical recharging effect on aquifers used for potable
water as defined by WAC 365-190-030(2).
Critical Areas – Critical areas include any of the following areas or ecosystems:
aquifer recharge areas, fish and wildlife habitat conservation areas, frequently
flooded areas, geologically hazardous areas, and wetlands, as defined in RCW
36.70A and this Title.
Critical Area Tract – Land held in private ownership and retained in an open
condition in perpetuity for the protection of critical areas. Lands within this type of
dedication may include but are not limited to, portions and combinations of forest
habitats, grasslands, shrub steppe, on-site watersheds, 100-year floodplains,
shorelines or shorelines of statewide significance, riparian areas, and wetlands.
Critical Facility – A facility for which even a slight chance of flooding,
inundation, or impact from a hazard event might be too great. Critical facilities
include, but are not limited to, schools, nursing homes, hospitals, police, fire and
emergency response installations, and installations that produce, use, or store
hazardous materials or hazardous waste.
Critical Species – All animal and plant species listed by the state or federal
government as threatened or endangered.
Cumulative Impacts or Effects – The combined, incremental effects of human
activity on ecological or critical areas functions and values. Cumulative impacts
result when the effects of an action are added to or interact with other effects in a
particular place and within a particular time. It is the combination of these effects,
and any resulting environmental degradation, that should be the focus of
cumulative impact analysis and changes to policies and permitting decisions.

D
Developable Area – A site or portion of a site that may be utilized as the
location of development, in accordance with the rules of this Title.
Development – Any activity upon the land consisting of construction or
alteration of structures, earth movement, dredging, dumping, grading, filling,
mining, removal of any sand, gravel, or minerals, driving of piles, drilling
operations, bulkheading, clearing of vegetation, or other land disturbance.
Development includes the storage or use of equipment or materials inconsistent
with the existing use. Development also includes approvals issued by the
[city/county] that binds land to specific patterns of use, including but not limited to,
subdivisions, short subdivisions, zone changes, conditional use permits, and
binding site plans. Development activity does not include the following activities:
A. Interior building improvements.
B. Exterior structure maintenance activities, including painting and roofing.

A-117

C. Routine landscape maintenance of established, ornamental landscaping,
such as lawn mowing, pruning, and weeding.
D. Maintenance of the following existing facilities that does not expand the
affected area: septic tanks (routine cleaning); wells; individual utility service
connections; and individual cemetery plots in established and approved cemeteries.
Development Permit – Any permit issued by the [city/county], or other
authorized agency, for construction, land use, or the alteration of land.
Director – The [director] of the [city/county] planning department or other
responsible official, or other city staff granted the authority to act on behalf of the
director.

E
Elevated Building – A building that has no basement and its lowest elevated
floor is raised above ground level by foundation walls, shear walls, post, piers,
pilings, or columns.
Emergent Wetland – A wetland with at least thirty percent (30%) of the surface
area covered by erect, rooted, herbaceous vegetation extending above the water
surface as the uppermost vegetative strata.
Erosion – The process whereby wind, rain, water, and other natural agents
mobilize and transport particles.
Erosion Hazard Areas – At least those areas identified by the U.S. Department
of Agriculture National Resources Conservation Service as having a “severe” rill
and inter-rill erosion hazard.
Exotic – Any species of plants or animals, which are foreign to the planning area.

F
Fish and Wildlife Habitat Conservation Areas – Areas necessary for
maintaining species in suitable habitats within their natural geographic distribution
so that isolated subpopulations are not created as designated by WAC 365-190080(5). These areas include:
A. Areas with which state or federally designated endangered, threatened, and
sensitive species have a primary association;
B. Habitats of local importance, including but not limited to areas designated
as priority habitat by the Washington Department of Fish and Wildlife;
C. Commercial and recreational shellfish areas;
D. Kelp and eelgrass beds;
E. Herring and smelt spawning areas;
F. Naturally occurring ponds under twenty (20) acres and their submerged
aquatic beds that provide fish or wildlife habitat, including those artificial ponds
intentionally created from dry areas in order to mitigate impacts to ponds;
G. Waters of the state, including lakes, rivers, ponds, streams, inland waters,
underground waters, salt waters, and all other surface waters and watercourses
within the jurisdiction of the state of Washington;
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H. Lakes, ponds, streams, and rivers planted with game fish by a
governmental or tribal entity;
I. State natural area preserves and natural resource conservation areas; and
J. Land essential for preserving connections between habitat blocks and open
spaces.
Fish Habitat – Habitat that is used by fish at any life stage at any time of the
year, including potential habitat likely to be used by fish that could be recovered by
restoration or management and includes off-channel habitat.89
Flood or Flooding – A general and temporary condition of partial or complete
inundation of normally dry land areas from the overflow of inland waters and/or
the unusual and rapid accumulation of runoff of surface waters from any source.
Flood Insurance Map – The official map on which the Federal Insurance
Administration has delineated the areas of special flood hazards and include the
risk premium zones applicable to the community. Also known as “flood insurance
rate map” or “FIRM.”
Flood Insurance Study – The official report provided by the Federal Insurance
Administration that includes flood profiles, the Flood Boundary-Floodway Map,
and the water surface elevation of the base flood.
Floodplain – The total land area adjoining a river, stream, watercourse, or lake
subject to inundation by the base flood.
Flood Protection Elevation – The elevation that is one (1) foot above the base
flood elevation.
Flood Resistant Material – Materials designed to be resistant to the impacts
associated with flooding and defined and described in detail in the Federal
Emergency Management Agency’s Technical Bulletin #2-93, 1993 and FEMA
publication FEMA-348, Protecting Building Utilities from Flood Damage.
Floodway – The channel of a river or other watercourse and the adjacent land
area that must be reserved in order to discharge the base flood without
cumulatively increasing the surface water elevation more that one (1) foot. Also
known as the "zero rise floodway."
Forested Wetland – A wetland with at least thirty percent (30%) of the surface
area covered by woody vegetation greater than twenty (20) feet in height that is at
least partially rooted within the wetland.
Formation – An assemblage of earth materials grouped together into a unit that is
convenient for description or mapping.
Formation, Confining – The relatively impermeable formation immediately
overlying a confined aquifer.

89

See WAC 222-16-030(5)(h).
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Frequently Flooded Areas – Lands in the floodplain subject to a one percent
(1%) or greater chance of flooding in any given year and those lands that provide
important flood storage, conveyance, and attenuation functions, as determined by
the [director] in accordance with WAC 365-190-080(3). Frequently flooded areas
perform important hydrologic functions and may present a risk to persons and
property. Classifications of frequently flooded areas include, at a minimum, the
100-year floodplain designations of the Federal Emergency Management Agency
and the National Flood Insurance Program.
Functions and Values – The beneficial roles served by critical areas including,
but are not limited to, water quality protection and enhancement; fish and wildlife
habitat; food chain support; flood storage, conveyance and attenuation; ground
water recharge and discharge; erosion control; wave attenuation; protection from
hazards; historical, archaeological, and aesthetic value protection; educational
opportunities; and recreation. These beneficial roles are not listed in order of
priority. Critical area functions can be used to help set targets (species
composition, structure, etc.) for managed areas, including mitigation sites.

G
Geologically Hazardous Areas – Areas that may not be suited to development
consistent with public health, safety, or environmental standards, because of their
susceptibility to erosion, sliding, earthquake, or other geological events as
designated by WAC 365-190-080(4). Types of geologically hazardous areas
include: erosion, landslide, seismic, mine, and volcanic hazards.
Ground Water – Water in a saturated zone or stratum beneath the surface of land
or a surface water body.
Ground Water Management Area – A specific geographic area or subarea
designated pursuant to Chapter 173-100 WAC for which a ground water
management program is required.
Ground Water Management Program – A comprehensive program designed
to protect ground water quality, to ensure ground water quantity, and to provide for
efficient management of water resources while recognizing existing ground water
rights and meeting future needs consistent with local and state objectives, policies,
and authorities within a designated ground water management area or subarea and
developed pursuant to Chapter 173-100 WAC.
Ground Water, Perched – Ground water in a saturated zone is separated from
the underlying main body of ground water by an unsaturated rock zone.
Growth Management Act – RCW 36.70A and 36.70B, as amended.

H
Habitat Conservation Areas – Areas designated as fish and wildlife habitat
conservation areas.
Habitats of Local Importance – These areas include a seasonal range or
habitat element with which a given species has a primary association, and which, if
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altered may reduce the likelihood that the species will maintain and reproduce over
the long-term. These might include areas of high relative density or species
richness, breeding habitat, winter range, and movement corridors. These might
also include habitats that are of limited availability or high vulnerability to
alterations such as cliffs, talus, and wetlands. (WAC 365-190-030)
Hazard Areas – Areas designated as frequently flooded areas or geologically
hazardous areas due to potential for erosion, landslide, seismic activity, mine
collapse, or other geological condition.
Hazardous Substances – Any liquid, solid, gas, or sludge, including any
material, substance, product, commodity, or waste, regardless of quantity, that
exhibits any of the physical, chemical, or biological properties described in WAC
173-303-090 or 173-303-100.
High Intensity Land Use – Land uses which are associated with high levels of
human disturbance or substantial habitat impacts including, but not limited to,
medium- and high-density residential (more than one home per five acres),
multifamily residential, some agricultural practices, and commercial and industrial
land uses.
High Quality Wetlands – Those wetlands that meet the following criteria:
A. No, or isolated, human alteration of the wetland topography;
B. No human-caused alteration of the hydrology or the wetland appears to have
recovered from the alteration;
C. Low cover and frequency of exotic plant species;
D. Relatively little human-related disturbance of the native vegetation, or
recovery from past disturbance;
E. If the wetland system is degraded, it still contains a viable and high quality
example of a native wetland community; and
F. No known major water quality problems.
Historic Condition – Condition of the land, including flora, fauna, soil,
topography, and hydrology that existed before the area and vicinity were developed
or altered by human activity.
Hydraulic Project Approval (HPA) – A permit issued by the Washington
Department of Fish and Wildlife for modifications to waters of the state in
accordance with Chapter 75.20 RCW.
Hydric Soil – A soil that is saturated, flooded, or ponded long enough during the
growing season to develop anaerobic conditions in the upper part. The presence of
hydric soil shall be determined following the methods described in the Washington
State Wetland Identification and Delineation Manual.
Hydrologic Soil Groups – Soils grouped according to their runoff-producing
characteristics under similar storm and cover conditions. Properties that influence
runoff potential are depth to seasonally high water table, intake rate and
permeability after prolonged wetting, and depth to a low permeable layer.
Hydrologic soil groups are normally used in equations that estimate runoff from
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rainfall, but can be used to estimate a rate of water transmission in soil. There are
four hydrologic soil groups:
Low Runoff potential and a high rate of infiltration potential;
Moderate Infiltration potential and a moderate rate of runoff potential;
Slow Infiltration potential and a moderate to high rate of runoff potential;
and
High Runoff potential and very slow infiltration and water transmission rates.
Hydrophytic Vegetation – Macrophytic plant life growing in water or on a
substrate that is at least periodically deficient in oxygen as a result of excessive water
content. The presence of hydrophytic vegetation shall be determined following the
methods described in the Washington State Wetland Identification and Delineation
Manual.
Hyporheic Zone – The saturated zone located beneath and adjacent to streams
that contains some portion of surface waters, serves as a filter for nutrients, and
maintains water quality.

I
Impervious Surface – A hard surface area that either prevents or retards the
entry of water into the soil mantle as under natural conditions prior to development
or that causes water to run off the surface in greater quantities or at an increased
rate of flow from the flow present under natural conditions prior to development.
Common impervious surfaces include, but are not limited to, rooftops, walkways,
patios, driveways, parking lots or storage areas, concrete or asphalt paving, gravel
roads, packed earthen materials, and oiled macadam or other surfaces which
similarly impede the natural infiltration of stormwater.
In-Kind Compensation – To replace critical areas with substitute areas whose
characteristics and functions closely approximate those destroyed or degraded by a
regulated activity. It does not mean replacement "in-category."
Isolated Wetlands – Those wetlands that are outside of and not contiguous to
any 100-year floodplain of a lake, river, or stream and have no contiguous hydric
soil or hydrophytic vegetation between the wetland and any surface water.
Infiltration – The downward entry of water into the immediate surface of soil.
Injection Well(s)
A. Class I – A well used to inject industrial, commercial, or municipal waste
fluids beneath the lowermost formation containing, within one quarter (1/4) mile of
the well bore, an underground source of drinking water.
B. Class II – A well used to inject fluids:
1. Brought to the surface in connection with conventional oil or natural
gas exploration or production and may be commingled with
wastewaters from gas plants that are an integral part of production
operations, unless those waters are classified as dangerous wastes at
the time of injection;
2. For enhanced recovery of oil or natural gas; or
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3. For storage of hydrocarbons that are liquid at standard temperature and
pressure.
C. Class III – A well used for extraction of minerals, including but not
limited to the injection of fluids for:
1. In-situ production of uranium or other metals that have not been
conventionally mined;
2. Mining of sulfur by Frasch process; or
3. Solution mining of salts or potash.
D. Class IV – A well used to inject dangerous or radioactive waste fluids.
E. Class V – All injection wells not included in Classes I, II, III, or IV.
Inter-Rill – Areas subject to sheet wash.

J
Joint Aquatic Resource Permits Application – A single application form
that may be used to apply for hydraulic project approvals, shoreline management
permits, approvals of exceedance of water quality standards, water quality
certifications, coast guard bridge permits, Washington State Department of Natural
Resources use authorization, and U.S. Army Corps of Engineers permits.

L
Lahars – Mudflows and debris flows originating from the slopes of a volcano.
Land Use, High Intensity – See “High Intensity Land Use.”
Land Use, Low Intensity – See “Low Intensity Land Use.”
Land Use, Moderate Intensity – See “Moderate Intensity Land Use.”
Landslide Hazard Areas – Areas that are potentially subject to risk of mass
movement due to a combination of geologic landslide resulting from a combination
of geologic, topographic, and hydrologic factors. These areas are typically
susceptible to landslides because of a combination of factors including: bedrock,
soil, slope gradient, slope aspect, geologic structure, ground water, or other factors.
Low Intensity Land Use – Land uses which are associated with low levels of
human disturbance or low habitat impacts, including, but not limited to, passive
recreation, open space, or forest management land uses.
Lowest Floor – The lowest floor of the lowest enclosed area, including the
basement. An unfinished or flood resistant enclosure, usable solely for parking of
vehicles, building access, or storage in an area other than a basement area, which is
not considered a building’s lowest floor, provided that such enclosure is not built
so as to render the structure in violation of the applicable requirements of this Title.
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M
Manufactured Home – A structure, transportable in one or more sections, which
is built on a permanent chassis and is designed for use with or without a permanent
foundation when attached to the required utilities. The term “manufactured home”
does not include a “recreational vehicle.”
Manufactured Home Park or Subdivision – A parcel (or contiguous parcels)
of land divided into two or more manufactured home lots for rent or sale.
Mine Hazard Areas – Areas that are underlain by, adjacent to, or affected by
mine workings such as adits, gangways, tunnels, drifts, or airshafts, and those areas
of probable sink holes, gas releases, or subsidence due to mine workings. Factors
that should be considered include: proximity to development, depth from ground
surface to the mine working, and geologic material.
Mitigation – Avoiding, minimizing, or compensating for adverse critical areas
impacts. Mitigation, in the following sequential order of preference, is:
A. Avoiding the impact altogether by not taking a certain action or parts of an
action;
B. Minimizing impacts by limiting the degree or magnitude of the action and
its implementation, by using appropriate technology, or by taking affirmative steps,
such as project redesign, relocation, or timing, to avoid or reduce impacts;
C. Rectifying the impact to wetlands, critical aquifer recharge areas, and
habitat conservation areas by repairing, rehabilitating, or restoring the affected
environment to the conditions existing at the time of the initiation of the project;
D. Minimizing or eliminating the hazard by restoring or stabilizing the hazard
area through engineered or other methods;
E. Reducing or eliminating the impact or hazard over time by preservation
and maintenance operations during the life of the action;
F. Compensating for the impact to wetlands, critical aquifer recharge areas,
and habitat conservation areas by replacing, enhancing, or providing substitute
resources or environments; and
G. Monitoring the hazard or other required mitigation and taking remedial
action when necessary.
Mitigation for individual actions may include a combination of the above
measures.
Moderate Intensity Land Use – Land uses which are associated with moderate
levels of human disturbance or substantial habitat impacts including, but not
limited to, low-density residential (no more than one home per five acres), active
recreation, and moderate agricultural land uses.
Monitoring – Evaluating the impacts of development proposals on the biological,
hydrological, and geological elements of such systems, and assessing the
performance of required mitigation measures throughout the collection and
analysis of data by various methods for the purpose of understanding and
documenting changes in natural ecosystems and features, including gathering
baseline data.
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N
Native Vegetation – Plant species that are indigenous to the area in question.
Native Growth Protection Area (NGPA) – An area where native vegetation is
preserved for the purpose of preventing harm to property and the environment,
including, but not limited to, controlling surface water runoff and erosion,
maintaining slope stability, buffering, and protecting plants and animal habitat;
Natural Waters – Waters, excluding water conveyance systems that are
artificially constructed and actively maintained for irrigation.90
Non-conformity – A legally established existing use or legally constructed
structure that is not in compliance with current regulations.
Non-indigenous – See “Exotic.”

O
Off-Site Compensation – To replace critical areas away from the site on which
a critical area has been impacted.
On-site Compensation – To replace critical areas at or adjacent to the site on
which a critical areas has been impacted.
Ordinary High Water Mark (OHM) – That mark which is found by examining
the bed and banks and ascertaining where the presence and action of waters are so
common and usual, and so long continued in all ordinary years, that the soil has a
character distinct from that of the abutting upland in respect to vegetation.
Out-of-Kind Compensation – To replace critical areas with substitute critical
areas whose characteristics do not closely approximate those destroyed or
degraded. It does not refer to replacement "out-of-category."

P
Perched Ground Water – See “Ground Water, Perched.”
Permeability – The capacity of an aquifer or confining bed to transmit water. It
is a property of the aquifer or confining bed and is independent of the force causing
movement.
Porous Soil Types – Soils, as identified by the National Resources
Conservation Service, U.S. Department of Agriculture, that contain voids, pores,
interstices, or other openings which allow the passing of water.
Potable Water – Water that is safe and palatable for human use.

90

See WAC 222-16-030(5)(d) and WAC 222-16-031(6)(d).
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Practical Alternative – An alternative that is available and capable of being
carried out after taking into consideration cost, existing technology, and logistics in
light of overall project purposes, and has less impacts to critical areas.
Primary Association Area – The area used on a regular basis by, is in close
association with, or is necessary for the proper functioning of the habitat of a
critical species. Regular basis means that the habitat area is normally, or usually
known to contain a critical species, or based on known habitat requirements of the
species, the area is likely to contain the critical species. Regular basis is species
and population dependent. Species that exist in low numbers may be present
infrequently yet rely on certain habitat types.
Priority Habitat – Habitat type or elements with unique or significant value to
one or more species as classified by the state Department of Fish and Wildlife. A
priority habitat may consist of a unique vegetation type or dominant plant species,
a described successional stage, or a specific structural element.91
Project Area – All areas within fifty (50) feet of the area proposed to be
disturbed, altered, or used by the proposed activity or the construction of any
proposed structures. When the action binds the land, such as a subdivision, short
subdivision, binding site plan, planned unit development, or rezone, the project
area shall include the entire parcel, at a minimum.

Q
Qualified Professional – A person with experience and training in the pertinent
scientific discipline, and who is a qualified scientific expert with expertise
appropriate for the relevant critical area subject in accordance with WAC 365-195905(4). A qualified professional must have obtained a B.S. or B.A. or equivalent
degree in biology, engineering, environmental studies, fisheries, geomorphology,
or related field, and two years of related work experience.
A. A qualified professional for habitats or wetlands must have a degree in
biology and professional experience related to the subject species.
B. A qualified professional for a geological hazard must be a professional
engineer or geologist, licensed in the state of Washington.
C. A qualified professional for critical aquifer recharge areas means a
hydrogeologist, geologist, engineer, or other scientist with experience in preparing
hydrogeologic assessments.

R
Recharge – The process involved in the absorption and addition of water to
ground water.
Reclaimed Water – Municipal wastewater effluent that has been adequately and
reliability treated so that it is suitable for beneficial use. Following treatment it is
no longer considered wastewater (treatment levels and water quality requirements
are given in the water reclamation and reuse standards adopted by the state
departments of Ecology and Health).
91

See WAC 173-26-020(34).
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Recreation Vehicle – A vehicle that is:
A. Built on a single chassis;
B. Four hundred (400) square feet or less when measured at the largest
horizontal projection;
C. Designed to be self-propelled or permanently towable by a light duty truck;
and
D. Designed primarily not for use as a permanent dwelling but as temporary
living quarters for recreational, camping, travel, or seasonal use.
Repair or Maintenance – An activity that restores the character, scope, size,
and design of a serviceable area, structure, or land use to its previously authorized
and undamaged condition. Activities that change the character, size, or scope of a
project beyond the original design and drain, dredge, fill, flood, or otherwise alter
critical areas are not included in this definition.
Restoration – Measures taken to restore an altered or damaged natural feature
including:
A. Active steps taken to restore damaged wetlands, streams, protected habitat,
or their buffers to the functioning condition that existed prior to an unauthorized
alteration; and
B. Actions performed to reestablish structural and functional characteristics of
the critical area that have been lost by alteration, past management activities, or
catastrophic events.
Rills – Steep-sided channels resulting from accelerated erosion. A rill is generally
a few inches deep and not wide enough to be an obstacle to farm machinery. Rill
erosion tends to occur on slopes, particularly steep slopes with poor vegetative
cover.
Riparian Habitat – Areas adjacent to aquatic systems with flowing water that
contain elements of both aquatic and terrestrial ecosystems that mutually influence
each other. The width of these areas extends to that portion of the terrestrial
landscape that directly influences the aquatic ecosystem by providing shade, fine or
large woody material, nutrients, organic and inorganic debris, terrestrial insects, or
habitat for riparian-associated wildlife. Widths shall be measured from the
ordinary high water mark or from the top of bank if the ordinary high water mark
cannot be identified. It includes the entire extent of the floodplain and the extent of
vegetation adapted to wet conditions as well as adjacent upland plant communities
that directly influence the stream system. Riparian habitat areas include those
riparian areas severely altered or damaged due to human development activities.92
River – See “Watercourse.”

S
Scientific Process – A valid scientific process is one that produces reliable
information useful in understanding the consequences of a decision. The
characteristics of a valid scientific process are as follows:
92

See Washington Department of Fish and Wildlife’s Management Recommendations
for Washington’s Priority Habitats – Riparian, 1997, page 4.
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A. Peer Review. The information has been critically reviewed by other
qualified scientific experts in that scientific discipline.
B. Methods. The methods that were used are standardized in the pertinent
scientific discipline or the methods have been appropriately peer-reviewed to
ensure their reliability and validity.
C. Logical Conclusions and Reasonable Inferences. The
conclusions presented are based on reasonable assumptions supported by other
studies and are logically and reasonably derived from the assumptions and
supported by the data presented.
D. Quantitative Analysis. The data have been analyzed using appropriate
statistical or quantitative methods.
E. Context. The assumptions, analytical techniques, data, and conclusions
are appropriately framed with respect to the prevailing body of pertinent scientific
knowledge.
F. References. The assumptions, techniques, and conclusions are well
referenced with citations to pertinent existing information.
Scrub-Shrub Wetland – A wetland with at least thirty percent (30%) of its
surface area covered by woody vegetation less than twenty (20) feet in height as
the uppermost strata.
Section 404 Permit – A permit issued by the U.S. Army Corps of Engineers for
the placement of dredge or fill material or clearing in waters of the United States,
including wetlands, in accordance with 33 USC § 1344. Section 404 permits may
also be for endangered species consultation. They require a consultation under
Section 7 of the Federal Endangered Species Act.
Seeps – A spot where water oozes from the earth, often forming the source of a
small stream.
Seismic Hazard Areas – Areas that are subject to severe risk of damage as a
result of earthquake-induced ground shaking, slope failure, settlement, or soil
liquefaction.
Serviceable – Presently usable.
SEPA – Washington State Environmental Policy Act, Chapter 43.21C RCW.
Shorelines – All of the water areas of the state as defined in RCW 90.58.030,
including reservoirs and their associated shorelands, together with the lands
underlying them except:
A. Shorelines of statewide significance;
B. Shorelines on segments of streams upstream of a point where the mean
annual flow is twenty cubic feet per second (20 cfps) or less and the wetlands
associated with such upstream segments; and
C. Shorelines on lakes less than twenty (20) acres in size and wetlands
associated with such small lakes.
Shorelines of the State – The total of all “shorelines,” as defined in RCW
90.58.030(2)(d), and “shorelines of statewide significance” within the state, as
defined in RCW 90.58.030(2)(c).
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Shorelines of Statewide Significance – Those areas defined in RCW
90.58.030(2)(e).
Shorelands or Shoreland Areas – Those lands extending landward for two
hundred (200) feet in all directions as measured on a horizontal plane from the
ordinary high water mark; floodways and contiguous floodplain areas landward
two hundred (200) feet from such floodways; and all wetlands and river deltas
associated with the streams, lakes, and tidal waters which are subject to the
provisions of Chapter 90.58 RCW.
Significant Portion of its Range – That portion of a species range likely to be
essential to the long-term survival of the population in Washington.
Soil Survey – The most recent soil survey for the local area or county by the
National Resources Conservation Service, U.S. Department of Agriculture.
Special Flood Hazard Areas – The land in the floodplain within an area
subject to a one percent (1%) or greater chance of flooding in any given year.
Designations of special flood hazard areas on flood insurance map(s) always
include the letters A or V.
Special Protection Areas – Aquifer recharge areas defined by WAC 173-200090 that require special consideration or increased protection because of unique
characteristics, including, but not limited to:
A. Ground waters that support an ecological system requiring more stringent
criteria than drinking water standards;
B. Ground water recharge areas and wellhead protection areas that are
vulnerable to pollution because of hydrogeologic characteristics; and
C. Sole source aquifer status.
Sole Source Aquifer – See “Aquifer, Sole Source.”
Species – Any group of animals classified as a species or subspecies as
commonly accepted by the scientific community.
Species, Endangered – Any fish or wildlife species that is threatened with
extinction throughout all or a significant portion of its range and is listed by the
state or federal government as an endangered species.
Species of Local Importance – Those species of local concern due to their
population status or their sensitivity to habitat manipulation, or that are game
species.
Species, Priority – Any fish or wildlife species requiring protective measures
and/or management guidelines to ensure their persistence as genetically viable
population levels as classified by the Washington Department of Fish and Wildlife,
including endangered, threatened, sensitive, candidate and monitor species, and
those of recreational, commercial, or tribal importance.
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Species, Threatened – Any fish or wildlife species that is likely to become an
endangered species within the foreseeable future throughout a significant portion of
its range without cooperative management or removal of threats, and is listed by
the state or federal government as a threatened species.
Stream – See “Watercourse.”
Sub-drainage Basin or Subbasin – The drainage area of the highest order
stream containing the subject property impact area. Stream order is the term used
to define the position of a stream in the hierarchy of tributaries in the watershed.
The smallest streams are the highest order (first order) tributaries. These are the
upper watershed streams and have no tributaries of their own. When two first
order streams meet, they form a second order stream, and when two second order
streams meet they become a third order stream, and so on.
Substantial Damage – Damage of any origin sustained by a structure whereby
the cost of restoring the structure to its before damaged condition would equal or
exceed fifty percent (50%) of the market value of the structure before the damage
occurred.
Substantial Improvement – Any repair, reconstruction, or improvement of a
structure, the cost of which equals or exceeds fifty percent (50%) of the market
value of the structure either: before the improvement or repair is started; or if the
structure has been damaged and is being restored, before the damage occurred.

U
Unavoidable – Adverse impacts that remain after all appropriate and practicable
avoidance and minimization have been achieved.93

V
Volcanic Hazard Areas – Areas that are subject to pyroclastic flows, lava
flows, debris avalanche, or inundation by debris flows, mudflows, or related
flooding resulting from volcanic activity.
Vulnerability – The combined effect of susceptibility to contamination and the
presence of potential contaminants.

W
Water Dependent – A use or portion of a use that cannot exist in a location that
is not adjacent to the water, but is dependent on the water by reason of the intrinsic
nature of its operations. A use that can be carried out only on, in, or adjacent to
water. Examples of water dependent uses include: ship cargo terminal loading
areas; fishing; ferry and passenger terminals; barge loading, ship building, and dry
docking facilities; marinas, moorage, and boat launching facilities; aquaculture;
float plane operations; surface water intake; and sanitary sewer and storm drain
outfalls.

93

See RCW 90.84.010(9).
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Water Resource Inventory Area (WRIA) – One of sixty-two (62) watersheds
in the state of Washington, each composed of the drainage areas of a stream or
streams, as established in Chapter 173-500 WAC as it existed on January 1, 1997.
Water Table – That surface in an unconfined aquifer at which the pressure is
atmospheric. It is defined by the levels at which water stands in wells that
penetrate the aquifer just far enough to hold standing water.
Water Table Aquifer – See “Aquifer, Unconfined.”
Water Typing System – Waters classified according to WAC 222-16-031 as
follows:
A. Type 1 Water – All waters, within their ordinary high-water mark, as
inventoried as "shorelines of the state" under Chapter 90.58 RCW and the rules
promulgated pursuant to Chapter 90.58 RCW, but not including those waters’
associated wetlands as defined in Chapter 90.58 RCW.
B. Type 2 Water – Segments of natural waters that are not classified as
Type 1 Water and have a high fish, wildlife, or human use. These are segments of
natural waters and periodically inundated areas of their associated wetlands, which:
1. Are diverted for domestic use by more than one hundred (100)
residential or camping units or by a public accommodation facility
licensed to serve more than ten (10) persons, where such diversion is
determined by the Washington State Department of Natural Resources
to be a valid appropriation of water and only considered Type 2 Water
upstream from the point of such diversion for 1,500 feet or until the
drainage area is reduced by fifty percent (50%), or whichever is less;
2. Are diverted for use by federal, state, tribal, or private fish hatcheries.
Such waters shall be considered Type 2 Water upstream from the point
of diversion for 1,500 feet, including tributaries if highly significant for
protection of downstream water quality;
3. Are within a federal, state, local, or private campground having more
than thirty (30) camping units: Provided, that the water shall not be
considered to enter a campground until it reaches the boundary of the
park lands available for public use and comes within one hundred
(100) feet of a camping unit;
4. Are used by fish for spawning, rearing or migration. Waters having
the following characteristics are presumed to have highly significant
fish populations:
a. Stream segments having a defined channel twenty (20) feet or
greater within the bankfull width and having a gradient of less than
four percent (4%).
b. Lakes, ponds, or impoundments having a surface area of one (1)
acre or greater at seasonal low water; or
5. Are used by fish for off-channel habitat. These areas are critical to the
maintenance of optimum survival of fish. This habitat shall be
identified based on the following criteria:
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WAC 222-16-030 has been
converted to the
Washington State
Department of Natural
Resources’ new water
typing system – S, F, Np,
Ns – and the previous
water typing system,
shown here. It is now
documented under WAC
222-16-031. Jurisdictions
are encouraged to convert
to the new water typing
system when critical areas
maps and information for
the local area using the
new system is available.

a. The site must be connected to a fish bearing stream and be
accessible during some period of the year; and
b. The off-channel water must be accessible to fish through a
drainage with less than a five percent (5%) gradient.
C. Type 3 Water – Segments of natural waters that are not classified as
Type 1 or 2 Waters and have a moderate to slight fish, wildlife, and human use.
These are segments of natural waters and periodically inundated areas of their
associated wetlands which:
1. Are diverted for domestic use by more than ten (10) residential or
camping units or by a public accommodation facility licensed to serve
more than ten (10) persons, where such diversion is determined by the
Washington State Department of Natural Resources to be a valid
appropriation of water and the only practical water source for such
users. Such waters shall be considered to be Type 3 Water upstream
from the point of such diversion for 1,500 feet or until the drainage
area is reduced by fifty percent (50%), whichever is less; or
2. Are used by fish for spawning, rearing, or migration. The
requirements for determining fish use are described in the State Forest
Practices Board Manual, Section 13. If fish use has not been
determined:
a. Waters having the following characteristics are presumed to have
fish use:
i. Stream segments having a defined channel of two (2) feet or
greater within the bankfull width in Western Washington; or
three (3) feet or greater in width in Eastern Washington; and
having a gradient of sixteen percent (16%) or less;
ii. Stream segments having a defined channel or two (2) feet or
greater within the bankfull width in Western Washington; or
three (3) feet or greater within the bankfull width in Eastern
Washington; and having a gradient greater than sixteen percent
(16%) and less than or equal to twenty percent (20%), and
having greater than fifty (50) acres in contributing basin size in
Western Washington or greater than 175 acres contributing
basin size in Eastern Washington, based on hydrographic
boundaries;
iii. Ponds or impoundments having a surface area of less than one
(1) acre at seasonal low water and having an outlet to a fish
stream; and
iv. Ponds of impoundments having a surface area greater than one
half (0.5) acre at seasonal low water.
b. The Washington State Department of Natural Resources shall
waive or modify the characteristics in (a) of this Subsection where:
i. Waters have confirmed, long-term, naturally occurring water
quality parameters incapable of supporting fish;
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ii. Snowmelt streams have short flow cycles that do not support
successful life history phases of fish. These streams typically
have no flow in the winter months and discontinue flow by
June 1; or
iii. Sufficient information about a geomorphic region is available
to support a departure from the characteristics in (a) of this
Subsection, as determined in consultation with the Washington
Department of Fish and Wildlife, Washington State
Department of Ecology, affected tribes, and interested parties.
D. Type 4 Water – All segments of natural waters within the bankfull width
of defined channels that are perennial nonfish habitat streams. Perennial streams
are waters that do not go dry any time of a year of normal rainfall. However, for
the purpose of water typing, Type 4 Waters include the intermittent dry portions of
the perennial channel below the uppermost point of perennial flow. If the
uppermost point of perennial flow cannot be identified with simple, nontechnical
observations (see State Forest Practices Board Manual, Section 23), then Type 4
Waters begin at a point along the channel where the contributing basin area is:
1. At least thirteen (13) acres in the Western Washington coastal zone
(which corresponds to the Sitka spruce zone defined in Franklin and
Dyrness, 1973);
2. At least fifty two (52) acres in other locations in Western Washington;
or
3. At least three hundred (300) acres in Eastern Washington.
E. Type 5 Waters – All segments of natural waters within the bankfull
width of the defined channels that are not Type 1, 2, 3, or 4 Waters. These are
seasonal, nonfish habitat streams in which surface flow is not present for at least
some portion of the year and are not located downstream from any stream reach
that is a Type 4 Water. Type 5 Waters must be physically connected by an aboveground channel system to Type 1, 2, 3, or 4 Waters.
Watercourse – Any portion of a channel, bed, bank, or bottom waterward of the
ordinary high water line of waters of the state including areas in which fish may
spawn, reside, or through which they may pass, and tributary waters with defined
beds or banks, which influence the quality of fish habitat downstream. This
definition includes watercourses that flow on an intermittent basis or which
fluctuate in level during the year and applies to the entire bed of such watercourse
whether or not the water is at peak level. This definition does not include irrigation
ditches, canals, stormwater run-off devices, or other entirely artificial watercourses,
except where they exist in a natural watercourse that has been altered by humans.
Well – A bored, drilled, or driven shaft, or a dug hole whose depth is greater that
the largest surface dimension for the purpose of withdrawing or injecting water or
other liquids.
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Wellhead Protection Area (WHPA) – The portion of a zone of contribution for
a well, wellfield, or spring, as defined using criteria established by the Washington
State Department of Ecology.
Wetlands – Those areas that are inundated or saturated by surface or ground water
at a frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation adapted for life in saturated
soil conditions. Wetlands generally include swamps, marshes, bogs, and similar
areas. Wetlands do not include those artificial wetlands intentionally created from
non-wetland sites, including, but not limited to, irrigation and drainage ditches,
grass-lined swales, canals, detention facilities, wastewater treatment facilities, farm
ponds, and landscape amenities, or those wetlands created after July 1, 1990, that
were unintentionally created as a result of the construction of a road, street, or
highway. Wetlands may include those artificial wetlands intentionally created
from non-wetland areas to mitigate the conversion of wetlands. For identifying and
delineating a wetland, local government shall use the Washington State Wetland
Identification and Delineation Manual.
Wetland Classes, Classes of Wetlands, or Wetland Types – The descriptive
classes of the wetlands taxonomic classification system of the U.S. Fish and Wildlife
Service (Cowardin, et al. 1979).
Wetland Edge – The boundary of a wetland as delineated based on the definitions
contained in this Title.
Wetlands Mitigation Bank – A site where wetlands are restored, created,
enhanced, or in exceptional circumstances, preserved expressly for the purpose of
providing compensatory mitigation in advance of authorized impacts to similar
resources.94

Z
Zone of Contribution – The area surrounding a well or spring that encompasses
all areas or features that supply ground water recharge to the well or spring.

94

See RCW 90.84.010(5).
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EXHIBIT B

EXHIBIT C

TO:

Mr. Rory Veal

FROM: Emily Flanagan, PE
DATE: May 8, 2018
RE:

City Review of Stream Assessment Report

______________________________________________________________________________

1 Introduction and Site Description
At your request, this document discusses the basis for the City’s determination that the watercourse
that drains across parcel 3526059123 is a Class IV Stream.
The basin drains from east to west, starting several hundred feet east of Red-Wood Road, at an
elevation of about 270 ft. The upper portion of the basin drains to a 12” concrete pipe that conveys
flow from east to west under Red-Wood Road. A detailed basin delineation was not conducted for this
review, but the basin area upstream of Red-Wood Road can be approximated around 5-6 acres. The
pipe outlets to parcel 3526059123. The watercourse continues across the parcel and down to a large
wetland on the east side of the Sammamish River.
The City’s stream map identifies the watercourse as a ditch from the outlet of the pipe under Red-Wood
Road for approximately 250 ft to elevation ~108 ft (see the brown line in Figure 1 below). At this point
the map identifies a Class IV stream continuing another ~260 ft to elevation ~76 ft (see the blue line in
Figure 1 below) where it discharges to the wetland. It should be noted that the Streams Classification
Map incorporates the best information available to City staff, but is often not complete. Stream
mapping information is typically updated when consultants and staff have an opportunity to review site
conditions in detail. This typically occurs when properties (such as yours) are proposed for
development. Please note that this is clearly stated in a footnote to the Stream Classification Map, as
follows: “This map shall be used as a general guide representing the approximate location of streams,
per RZC 21.64.010€(2). The map does not necessarily ensure the presence or absence of streams. In the
event of a conflict between the map and criteria of the Critical Areas Ordinance (CAO), the criteria shall
prevail. Consult the CAO (RZC 21.64) for reporting requirements.”
After reviewing the site information, the City believes that the entire watercourse downstream from
Red-Wood Road is a Class IV stream. The downstream end of the Class IV stream should extend
approximately 175 ft, from the mapped stream to an elevation ~36 ft.
This document discusses the City codes definition of a Class IV stream and describes why the City
believes this watercourse meets that definition.
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Figure 1. Vicinity Map of Parcel 3526059123 and the basin associated with the watercourse that flows
across it.

2 Definition of a Stream
2.1 Redmond Zoning Code
RZC 21.64.020.A.2
d. Riparian Stream Corridors. Riparian stream corridors include Class I through IV streams and adjacent
riparian habitat areas (stream buffers). Streams shall be designated Class I, Class II, Class III, and Class IV
according to the criteria in this subsection. When more than one classification is present in short,
alternating segments on the property in question, it will be classified according to the stream class
which is more restrictive.
i. “Class I” streams are those streams identified as “Shorelines of the State” under the City of
Redmond Shoreline Master Program.
ii. “Class II” streams are those natural streams that are not Class I and are either perennial or
intermittent and have salmonid fish use or the potential for salmonid fish use.
iii. “Class III” streams are those natural streams that are not Class I or Class II and are either
perennial or intermittent and have one of the following characteristics:
A. Non-salmonid fish use or the potential for non-salmonid fish use; or
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B. . Headwater streams with a surface water connection to salmon-bearing or
potentially salmon-bearing streams (Class I or II).
iv. “Class IV” streams are those natural streams that are not Class I, Class II, or Class III. They are
either perennial or intermittent, do not have fish or the potential for fish, and are nonheadwater streams.
v. Intentionally Created Streams. These are manmade streams defined as such in these
regulations and do not include streams created as mitigation. Purposeful creation must be
demonstrated to the Committee through documentation, photographs, statements, and/or
other evidence. Intentionally created streams may include irrigation and drainage ditches, grasslined swales, or other artificial watercourses unless they are used by salmonid fish or created for
the purpose of stream mitigation.
e.
Classification of fish and wildlife habitat conservation areas shall be determined by the
Department based on consideration of the following factors:
i.

Maps adopted pursuant to this chapter, including the fish and wildlife habitat
conservation area core preservation areas map, Critical Area Wildlife Habitat
Willows/Rose Hill Neighborhood Map, and stream classification map. These maps shall
be used as a general guide only for the assistance of property owners and other
interested parties; boundaries are generalized. The actual type, extent, and boundaries
of fish and wildlife habitat conservation areas and streams shall be determined in the
field by a qualified consultant according to the procedures, definitions, and criteria
established by this chapter. In the event of any conflict between the critical area
location and designation shown on the City’s map and the criteria or standards of this
section, the criteria and standards shall prevail;

ii.

Department of Fish and Wildlife priority habitat and species maps;

iii.

Anadromous and resident salmonid distribution maps contained in the habitatlimiting factors reports published by the Washington State Conservation Commission;

iv.

Federal and state information and maps related to species of concern;

v.

Application of the criteria contained in these regulations; and

vi.

Consideration of the technical reports submitted by qualified consultants in
connection with the applications subject to these regulations.

2.2 Washington State
Washington State defines a stream in WAC 222-16-030, this is attached to the end of this document.
The interpretation and enforcement of the State’s stream laws is carried out by Washington Department
of Fish and Wildlife (WDFW).

2.3 Class IV Stream or Intentionally Created Streams
The question of whether a watercourse is an Intentionally Created Stream arises frequently. The City
has consulted with WDFW for an interpretation of what is a regulated watercourse and what isn’t. Their
interpretation is if all the water in the watercourse is generated from a stormwater system it is not
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regulated, but if any portion of the watercourse is derived from natural sources (i.e. rainwater,
groundwater, sub-surface recharge) this makes it a regulated watercourse.
The City has been following this interpretation for stream determinations on its own projects. A current
example of this is the City’s project, just south of this parcel, at 98th and Red-Wood Road. There is a
watercourse immediately downstream from Red-Wood Road that is eroding badly. The State required
the City to retain and stabilize the open stream channel between Red-Wood and 160th Ave instead of
piping it, because the stream was interpreted to have a portion of its flow derived from natural sources.

3 Watercourse Information
This section summarizes the data the City reviewed to determine if the watercourse flow includes
natural sources.

3.1 Topography
The western portion of the parcel has a defined ravine (see Figure 1) with mature trees. The mature
trees growing in the ravine show that the at a minimum the ravine has been there for >50 years, well
before the Redwood Manor development was built. The ravine is evidence of a natural flow path over
an extended time.

3.2 Pipe under Red-Wood Road
Red-Wood Road (SR 202) was built in its present location sometime prior to 1950’s. Washington State
Department of Transportation (WSDOT) installed a 12” concrete pipe to convey the flow from east to
west under the road. Pipe crossings are an expensive component of roadway construction and would
only have been installed if there was need to convey flow across the roadway.

3.3 Redwood Manor Drainage Report
The Redwood Manor Development is located upstream of Red-Wood Road. The Drainage Report for the
development was submitted to the City in 1995. The report notes that the property upstream from the
development is “heavily covered by deciduous and evergreen trees” and produces enough natural
runoff prior to development to warrant a bypass to be constructed to pass flow around the proposed
Redwood Manor development. The report also notes an inspection of the downstream drainage
conditions that occurred March 5, 1994. The report notes that from the outlet of the pipe under RedWood Road onto your property “the drainage flows down a natural drainage swale in a westerly
direction towards the Sammamish River.”

3.4 Hydrology Assessment -Ed McCarthy 2015
The hydrology report performed by Mr. McCarthy at your request concludes that the development of
Redwood Manor has increased the amount of water being conveyed across Red-Wood Road. This is
likely true, as the development was permitted under older, less stringent stormwater regulations. The
report also models flow under pre-developed condition, and predicts a small amount of runoff. The
definition of a stream is not dependent on how much flow there is in the stream. If any portion is from
a natural source it is a stream.
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3.5 Stream Assessment Report - Beaver Creek Environmental 2017
The stream assessment reports sites the definition in the Redmond Municipal Code 20A.20.190 for a
stream. “Those areas where surface waters produce a defined channel or bed. A defined channel or bed
is an area which demonstrates clear evidence of the passage of water and includes, but is not limited to,
bedrock, channels, gravel beds, sand and silt beds, and defined-channel swales. The channel or bed
need not contain water year-round. This definition is not meant to include artificially created irrigation
ditches, canals, storm or surface water runoff devices or other entirely artificial watercourses unless
they are used by salmonid or created for the purposes of stream mitigation. (Ord. 1693(305))”
The report concludes that the watercourse is artificial and thus unregulated under City of Redmond
Code. The City disagrees with this conclusion, for two primary reasons.
First the watercourse was not originally constructed. The ravine at the downstream portion of the
watercourse was created by natural flow patterns, not constructed as a stormwater runoff device. The
area between the pipe outfall and the ravine was also not constructed. The 1994 drainage report from
Redwood Manor describes a “natural drainage swale”. Photos taken by City staff during a 2014 site visit
show a stream channel that does not show evidence of being constructed, Figure 2 below. In 2015
vegetation along the watercourse was removed and excavation was done within the existing channel,
Figure 3 below. The City sent a letter at that time informing you of the code violation. The City
maintains that illegally clearing and grading a natural drainage does not turn it into an artificially created
stormwater ditch.
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Secondly the hydrology, though altered by the development of Redwood Manor, contains a portion of
naturally occurring flow.

Figure 2. 2014 photo of watercourse just downstream from Red-Wood Road pipe outlet. The
watercourse does not show signs of being constructed.
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Figure 3. 2016 photo from Red-Wood Road showing Clear & Grade violations performed on the
watercourse.

4 Conclusion
The City of Redmond believes that the watercourse on parcel 3526059123 meets the criteria of a Class
IV Stream from the pipe outlet under Red-Wood Road, across the whole length of the parcel, and down
the ravine to where it discharges to the wetland.
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ATTACHMENT: WAC 222-16-030
Water typing system.
Until the fish habitat water type maps described below are adopted by the board, the Interim Water
Typing System established in WAC 222-16-031 will continue to be used. The department in cooperation
with the departments of fish and wildlife, and ecology, and in consultation with affected Indian tribes
will classify streams, lakes and ponds. The department will prepare water type maps showing the
location of Type S, F, and N (Np and Ns) Waters within the forested areas of the state. The maps will be
based on a multiparameter, field-verified geographic information system (GIS) logistic regression model.
The multiparameter model will be designed to identify fish habitat by using geomorphic parameters
such as basin size, gradient, elevation and other indicators. The modeling process shall be designed to
achieve a level of statistical accuracy of 95% in separating fish habitat streams and nonfish habitat
streams. Furthermore, the demarcation of fish and nonfish habitat waters shall be equally likely to over
and under estimate the presence of fish habitat. These maps shall be referred to as "fish habitat water
typing maps" and shall, when completed, be available for public inspection at region offices of the
department.
Fish habitat water type maps will be updated every five years where necessary to better reflect
observed, in-field conditions. Except for these periodic revisions of the maps, on-the-ground
observations of fish or habitat characteristics will generally not be used to adjust mapped water types.
However, if an on-site interdisciplinary team using nonlethal methods identifies fish, or finds that
habitat is not accessible due to naturally occurring conditions and no fish reside above the blockage,
then the water type will be immediately changed to reflect the findings of the interdisciplinary team.
The finding will be documented on a water type update form provided by the department and the fish
habitat water type map will be updated as soon as practicable. If a dispute arises concerning a water
type the department shall make available informal conferences, as established in WAC 222-46-020
which shall include the departments of fish and wildlife, and ecology, and affected Indian tribes and
those contesting the adopted water types.
The waters will be classified using the following criteria:
*(1) "Type S Water" means all waters, within their bankfull width, as inventoried as "shorelines of
the state" under chapter 90.58 RCW and the rules promulgated pursuant to chapter 90.58 RCW
including periodically inundated areas of their associated wetlands.
*(2) "Type F Water" means segments of natural waters other than Type S Waters, which are within
the bankfull widths of defined channels and periodically inundated areas of their associated wetlands, or
within lakes, ponds, or impoundments having a surface area of 0.5 acre or greater at seasonal low water
and which in any case contain fish habitat or are described by one of the following four categories:
(a) Waters, which are diverted for domestic use by more than 10 residential or camping units or by a
public accommodation facility licensed to serve more than 10 persons, where such diversion is
determined by the department to be a valid appropriation of water and the only practical water source
for such users. Such waters shall be considered to be Type F Water upstream from the point of such
diversion for 1,500 feet or until the drainage area is reduced by 50 percent, whichever is less;
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(b) Waters, which are diverted for use by federal, state, tribal or private fish hatcheries. Such waters
shall be considered Type F Water upstream from the point of diversion for 1,500 feet, including
tributaries if highly significant for protection of downstream water quality. The department may allow
additional harvest beyond the requirements of Type F Water designation provided the department
determines after a landowner-requested on-site assessment by the department of fish and wildlife,
department of ecology, the affected tribes and interested parties that:
(i) The management practices proposed by the landowner will adequately protect water quality for
the fish hatchery; and
(ii) Such additional harvest meets the requirements of the water type designation that would apply
in the absence of the hatchery;
(c) Waters, which are within a federal, state, local, or private campground having more than 10
camping units: Provided, That the water shall not be considered to enter a campground until it reaches
the boundary of the park lands available for public use and comes within 100 feet of a camping unit, trail
or other park improvement;
(d) Riverine ponds, wall-based channels, and other channel features that are used by fish for offchannel habitat. These areas are critical to the maintenance of optimum survival of fish. This habitat
shall be identified based on the following criteria:
(i) The site must be connected to a fish habitat stream and accessible during some period of the
year; and
(ii) The off-channel water must be accessible to fish.
(3) "Type Np Water" means all segments of natural waters within the bankfull width of defined
channels that are perennial nonfish habitat streams. Perennial streams are flowing waters that do not
go dry any time of a year of normal rainfall and include the intermittent dry portions of the perennial
channel below the uppermost point of perennial flow.
(4) "Type Ns Water" means all segments of natural waters within the bankfull width of the defined
channels that are not Type S, F, or Np Waters. These are seasonal, nonfish habitat streams in which
surface flow is not present for at least some portion of a year of normal rainfall and are not located
downstream from any stream reach that is a Type Np Water. Ns Waters must be physically connected by
an above-ground channel system to Type S, F, or Np Waters.
*(5) For purposes of this section:
(a) "Residential unit" means a home, apartment, residential condominium unit or mobile home,
serving as the principal place of residence.
(b) "Camping unit" means an area intended and used for:
(i) Overnight camping or picnicking by the public containing at least a fireplace, picnic table and
access to water and sanitary facilities; or
(ii) A permanent home or condominium unit or mobile home not qualifying as a "residential unit"
because of part time occupancy.
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(c) "Public accommodation facility" means a business establishment open to and licensed to serve
the public, such as a restaurant, tavern, motel or hotel.
(d) "Natural waters" only excludes water conveyance systems which are artificially constructed and
actively maintained for irrigation.
(e) "Seasonal low flow" and "seasonal low water" mean the conditions of the 7-day, 2-year low
water situation, as measured or estimated by accepted hydrologic techniques recognized by the
department.
(f) "Channel width and gradient" means a measurement over a representative section of at least 500
linear feet with at least 10 evenly spaced measurement points along the normal stream channel but
excluding unusually wide areas of negligible gradient such as marshy or swampy areas, beaver ponds
and impoundments. Channel gradient may be determined utilizing stream profiles plotted from United
States geological survey topographic maps (see board manual section 23).
(g) "Intermittent streams" means those segments of streams that normally go dry.
(h) "Fish habitat" means habitat which is used by any fish at any life stage at any time of the year,
including potential habitat likely to be used by fish which could be recovered by restoration or
management and includes off-channel habitat.

10

EXHIBIT D

719 Second Avenue, Suite 1150
Seattle, WA 98104-1728
206-623-9372
vnf.com
dmg@vnf.com; brc@vnf.com

August 19, 2019
VIA EMAIL AND U.S. MAIL
Erika Vandenbrande
Director
City of Redmond Development Services
P.O. Box 97010
Redmond, WA 98073-9710
EVandenbrande@REDMOND.GOV
Re:

Request for Administrative Interpretation

Dear Ms. Vandenbrande:
We represent Rory and Donna Veal (the “Veals”), who own an approximately three-acre
parcel of vacant land in the City of Redmond, King County tax parcel number 352605-9123 (the
“Veal Parcel”). This letter constitutes the Veal’s request for an Administrative Interpretation of
the provisions of the Redmond Zoning Code (RZC) set forth in this request, as well as specific
application of those provisions to the Veal Parcel under the circumstances described below
(“Interpretation Request”). 1
As you know, the Veals have been working with the City to resolve certain issues related
to the Veal Parcel, including the question of whether a portion of the Veal Parcel that currently
serves as a drainage feature (the “Drainage Feature”) is regulated by the City’s Critical Areas
Ordinance, RZC Chapter 21.64 (the “CAO”). As further discussed below, this Interpretation
Request asks the City to answer the following questions related to the Drainage Feature: (1)
whether the Drainage Feature is regulated as a Class IV “stream” under the City’s CAO, or is
otherwise regulated under the RZC; or (2) the Drainage Feature is not regulated by the City
under any provision of the RZC. These questions require the City to evaluate both factual and
legal issues.

1

This Interpretation Request is submitted pursuant to RZC 21.76.070.D as well as the Agreement between the Veals
and the City dated July 18, 2019 (the “Process Agreement”).
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As detailed in the factual record included as Appendix A (Factual Background), the
historical condition of the Veal Parcel is clear from the extensive factual record assembled by the
Veals and their experts, as are the reasons why the Veal Parcel currently contains the Drainage
Feature. The record confirms that the Veal Parcel did not historically contain any streams or
other water features that would be regulated by the City’s CAO. The record also confirms that
the current channelized condition within the Drainage Feature was created solely by humanmade drainage activities, and that the vast majority of the water that currently flows across the
Veal Parcel comes from uphill sources that did not previously drain onto the Veal Parcel. Very
little water flowed across the Veal Parcel (and no water flowed in anything resembling a
channel) until recently, after essentially all of the stormwater from the Redwood Manor plat was
added to the Veal Parcel as lots were developed from the late 1990s into the 2000s.
The Veals have obtained expert technical and legal analysis confirming that there were
historically no portions of the Veal Parcel that would currently be regulated under the CAO as a
“stream,” “wetland,” or otherwise—but even a layperson can see what happened here: the
forested areas uphill from the Veal Parcel were replaced by roads, homes, and other impervious
surfaces; drainage from that uphill development was redirected onto the Veal Parcel in the
1980s, 1990s, and early 2000s; and previously dry areas were gradually made wetter by that
additional water. These facts cannot be reasonably disputed.
The only remaining question is a legal one: whether the City’s CAO regulates areas that,
like the Drainage Feature, were not historically wet and did not contain a natural drainage
channel or “watercourse”—but as a result of recent human actions that collected and gathered
large volumes of stormwater from uphill developments, have become wet and channelized,
taking on some of the characteristics of a “stream.” As explained in Appendix B (Legal
Analysis), in light of the plain language of the City’s CAO as well as its legislative history, the
answer to this question is also clear: the CAO does not regulate such areas. 2
For these reasons, the Veals respectfully request that the City interpret the provisions of
the RZC cited in this Interpretation Request as not regulating the Drainage Feature. 3 We look
forward to your response.

2

This interpretation is consistent not only with the plain language and legislative history of the CAO, but also with
the City’s statutory obligation under RCW 36.70A.370 to assure that proposed regulatory and administrative actions
do not result in an unconstitutional taking of private property.
3 If the City determines that the Drainage Feature is a Class IV stream, the Veals request that, as provided in the
Process Agreement, the City also determine whether it is a perennial or intermittent stream.
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Sincerely,
VAN NESS FELDMAN LLP

Partner

Duncan M. Greene
Partner
Enclosures
cc:
Rory and Donna Veal (w/enc.)
James Haney, Redmond City Attorney (w/enc.)
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APPENDIX A:
Factual Background
1. Current Condition of the Veal Parcel
The Veal Parcel is outlined in light blue on the 2017 aerial photo below, which includes
elevation contours from King County’s Geographic Information System (GIS) data accessed via
iMap. King County’s GIS data depicts a stream to the northwest (show in dark blue), in the
right-of-way owned by Puget Sound Energy. The Veal Parcel slopes gently to the southwest,
toward the Sammamish River. On the parcel to the west, which is owned by the City of
Redmond, the slope becomes steeper until it reaches the Sammamish River valley.

2017

As of September 2017, the City’s GIS maps depicted the Drainage Feature in two segments:
first, as a ditch on the upper/eastern portion of the Veal Parcel (shown in black), and second, as a
stream on the lower/western portion of the Veal Parcel (shown in blue), as follows:

104271

City of Redmond
Veal Administrative Interpretation Request

August 19, 2019
Page 5

As explained below, a substantial volume of water currently flows through the Drainage
Feature, and that water has eroded the Veal Parcel such that the Drainage Feature currently
contains what appears to be a channel—but the large volume of water flowing in the Drainage
Feature, and the eroded, channelized condition caused by that water are both artificial, manmade
conditions that did not exist until recently.
2. History of the Veal Parcel
Like much of the land in the Sammamish River Valley, the Veal Parcel was actively
farmed during the 1930s. Aerial photos from the mid-1930s show farm buildings and areas of
agricultural activity in the same location where the Drainage Feature now exists, with no
indication of any ditch, stream, or other water body: 4

1936

As detailed below, the Veal Parcel remained mostly dry over the following half-century.
In 1978, the owner of the property directly upslope of the Drainage Feature filed a short
plat application (Short Plat 78-41) with the City of Redmond for a four-lot subdivision of that
property. 5 In 1979, the City approved the short plat with standard conditions of approval,
including conditions requiring lot drainage and storm drainage improvements, but no conditions
related to the protection of a “stream” or other drainage way. If anything resembling a stream
had been located on the property, the City would have included conditions addressing it. 6
In 1984, the Veals purchased their single family home at 9859 Redmond Woodinville Rd
NE, which is immediately adjacent to the Veal Parcel, to the south. 7 At the time, the Veals

4

Declaration of Rory Veal (“Veal Decl.”), ¶ 5, Ex. 1 at 2 (1936 aerial photo).
Veal Decl., ¶ 6.
6 See, e.g., RCW 58.17.110(2) (requiring the local legislative body to make “appropriate provisions for,” among
other things, “drainage ways”).
7 Veal Decl., ¶ 4.
5
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observed that the Veal Parcel was an open pasture with no indication of a ditch, stream, wetland,
or other water body. 8
In 1985, the Washington State Department of Transportation constructed drainage
facilities in the right-of-way for Redmond-Woodinville Road NE (“Red-Wood Road NE”) that
collected additional stormwater and groundwater seepage around the right-of-way and
discharged it via a culvert (the “Red-Wood Culvert”) into the Drainage Feature. 9 Subsequent
drainage work re-routed that water into a stream located on an adjacent parcel, leaving the Veal
Parcel in essentially the same condition as before the 1985 work. 10 Aerial photos confirm that,
until the late 1990s, there was still no indication of any ditch, stream, or other water body where
the Drainage Feature now exists: 11

1990

8

Id.
Id., Ex. 6 (Dodds Report).
10 Id.
11 Id., Ex. 1 at 3-10 (1954–1996 aerial photos).
9
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1996

In 1990, the Washington State Legislature passed the Growth Management Act
(“GMA”), which required cities like Redmond to designate and protect “Fish and Wildlife
Habitat Conservation Areas” as “critical areas.” The City adopted its first CAO in 1992. In
1993 and 1997, the City adopted updates to the CAO and its “Stream Classification Map.” 12 The
1993 and 1997 maps did not depict a stream in the vicinity of the Drainage Feature.
During the 1990s, a developer named Ron Kluger began pursuing approvals for a 12-lot
subdivision of property across Red-Wood Road NE, immediately uphill from the Veal Parcel,
which he called “Redwood Manor.” 13 Mr. Kluger has signed an affidavit confirming that no
streams were present on the Veal Parcel during his ownership. 14 A 1994 drainage report for the
subdivision (the “1994 Drainage Report”) referred to a “natural drainage swale” in the area. 15
City staff interprets that statement as referring to a swale along the length of the Veal Parcel, but
the evidence confirms that no such swale existed on the Veal Parcel at the time, and that the
report was most likely referring to an area on an adjacent City-owned parcel. 16
The final plat for Redwood Manor was recorded in 1997, and the plat was accepted by
the City of Redmond in June of 2003. Construction of homes on the lots continued into the early
2000s. 17 The storm drainage design for Redwood Manor directed all of the storm water, roof

12

Id., Ex. 2 (1993 and 1997 Stream Classification Maps).
Id., ¶ 8.
14 Id., Ex. 3 (Kluger Affidavit).
15 Id., ¶¶ 9-10, Ex. 4 (1994 Drainage Report).
16 Id., ¶ 10, Ex. 6 (Dodds Report).
17 Id.
13
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drains, foundation drains, and yard drains into the Red-Wood Culvert. 18 Several diversion
ditches were also re-directed into the Red-Wood Culvert. 19
In 1998, the Veals purchased the Veal Parcel. 20 At the time, the Veals observed that
there was still no indication of any ditch, stream, or other water body on the Veal Parcel. Storm
water from the culvert simply disbursed and filtered through the thick field grasses. 21 By the
early 2000s, however, all of the additional water from Red-Wood Road NE, Redwood Manor,
and other uphill development was beginning to cause visible changes to the Veal Parcel: 22

2000

In 2002, five years after the discharges from Redwood Manor began, the City of
Redmond adopted another update to its CAO and Stream Classification Map. 23 This update was
prepared using “LIDAR,” a technology that was much less reliable at the time and often
produced “false positives” when identifying streams and other water bodies. 24 For the very first
time, the 2002 Stream Classification Map showed a Class IV stream on the Veal Parcel, in the
location shown on the City GIS map referenced in Section 1 above. 25 At the time of the 2002
18

Id. No easement or other authorization was obtained from the Veals for the discharges from Redwood Manor. It
is the Veals’ position that the discharges from the Red-Wood Culvert onto the Veal Parcel constitute, among other
things, a continuing trespass.
19 Id.
20 Id., ¶ 11.
21 Id.
22 Id., Ex. 1 at 11 (2000 aerial photo).
23 Id., ¶ 12.
24 See, e.g., BCC Research, “Brief History of LiDAR, Its Evolution and Market Definition,”
http://blog.bccresearch.com/brief-history-of-lidar-evolution-and-market-definition (describing LIDAR technology
from the mid-1990s as “primitive by today’s standards”); Neil Olson, “Extraction of Previously Unmapped
Headwater
Streams
from
LiDAR
in
New
Hampshire,”
https://www.des.nh.gov/organization/commissioner/gsu/nhhdp/documents/r-co-15-1.pdf (more recent study
confirming that, even using more modern LIDAR technology, and [e]ven after filtering and overlaying the BotHat
layers, some number of isolated false positive cells remained”).
25 Veal Decl., ¶ 12.
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update, the RZC did not require buffers or other setbacks from Class IV Streams. 26 In 2003, the
Veals moved to Idaho, where they lived until they moved back to Redmond in November of
2014. 27
Earlier that year, in the spring of 2014, the Veals had entered into a purchase agreement
to sell the Veal Parcel. 28 In April of 2014, approximately 15 years after the discharges from
Redwood Manor began, Tom Hardy, City of Redmond Stream and Habitat Planner, conducted a
site visit and made a preliminary determination that streams and wetlands may be present on the
Veal Parcel. 29 As explained below, Mr. Hardy’s determination was factually and legally flawed.
As a result of Mr. Hardy’s position regarding potential streams and wetlands, the buyer
terminated the purchase agreement based on a failed contingency. 30
In 2015, the Veals were made aware that the City was again updating the CAO and
Stream Classification Map. 31 This amendment proposed to extend the “stream” across the rest of
the Veal Parcel. The Veals met with City staff to request that the extension of the “stream”
depicted on the Veal Parcel be removed from the proposed update of the Stream Classification
Map. 32 The Veals presented information supporting their conclusion that the “stream” was not
regulated, and staff suggested that the Veals hire a hydrologist. 33
The Veals then retained a professional hydrologist, Ed McCarthy (P.E., PS) to perform an
“upstream” analysis (the “McCarthy Report”), which was completed in August of 2015. 34 Mr.
McCarthy concluded that the development of Redwood Manor, the widening of Red-Wood Road
NE, and the redirection of surface and groundwater from other upstream properties has resulted
in an average increase of 447% in the amount of surface water flowing through the Red-Wood
Culvert, with peak flows increased by over 900%. 35 Mr. McCarthy further concluded that, as a
result of these increases in flow, an “incised” and “artificial” channel was formed—the manmade
feature that we have identified as the Drainage Feature. 36 The McCarthy Report also concluded
that the City of Redmond should have required that the water from Redwood Manor be piped
across the Veal Parcel at the time the subdivision was approved. 37 Notably, the McCarthy
Report only addresses surface water, and does not address the additional water added by
Redwood Manor’s diversion of groundwater through foundation drains, diversion ditches, and
French drains. Some of these drains collect groundwater from as much as 15 feet below the
existing grade and direct this water into the Red-Wood Culvert. This water emanates from
26

Id.
Id.
28 Id., ¶ 13.
29 Id.
30 Id.
31 Id., ¶ 15.
32 Id.
33 Id.
34 Id., ¶ 16, Ex. 7 (McCarthy Report).
35 Id.
36 Id.
37 Id.
27
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underground springs and delivers water into the system even in drought conditions. 38 Nor does
the McCarthy Report discuss the additional diversions noted in the Dodds Report. Because of
these omissions, the volume and duration of increased flow indicated in the McCarthy Report is
greatly understated. The Veals submitted a copy of the McCarthy Report to the City and met
with City staff to discuss it. 39
In late 2015, the Veals were informed that the Staff Report for the pending update to the
Stream Classification Map was being modified so that the “stream” on the Veal Parcel would not
be extended. 40 In October of 2015, a Technical Committee Report was issued in advance of the
Planning Commission Report on the map update. 41 The report mentioned the Veal Parcel,
stating that “staff does not recommend a modification to the Streams Classification Map for this
property because there is not compelling evidence to warrant a classification change.” 42 In
December of 2015, the Planning Commission published its report to the City Council. 43 The
report included a lengthy discussion about the Veal’s public comments and concluded that the
upper portion of the Drainage Feature is not a regulated “stream.” 44 In March of 2016, the City
Council adopted an ordinance that incorporated the updated Stream Classification Map, which
showed no “stream” in the upper portion of the Drainage Feature, into the RZC. 45
In January of 2016, the Veals identified an additional source of water flowing onto the
Veal Parcel. 46 Large amounts of water were being directed onto the Veal Parcel because of the
failure or “slump” of Red-Wood Road NE. 47 Preliminary studies showed approximately 53,000
gallons of water per week were being diverted and discharged onto the Veal Parcel. 48 This water
had the effect of greatly increasing soil saturation levels, and the “slump” situation was serious
enough that the City of Redmond conducted an investigation and concluded that the roadway
could collapse if the situation worsened. The road slump is being carefully monitored to this
day. 49
In mid-2016, the Veals consulted with an attorney and an engineering firm who told them
that they had the right to protect their property from impacts of the water discharging from the
“slump” and the Red-Wood Culvert. 50 In light of the ongoing “slump,” and based on those
consultations with the attorney and engineering firm and the City’s recent decision not to classify
the upper portion of the Drainage Feature as a “stream,” the Veals felt compelled to take
38

Id.
Id.
40 Id., ¶ 17.
41 Id., Ex. 8 (Technical Committee Report).
42 Id.
43 Id., Ex. 9 (Planning Commission Report).
44 Id.
45 Id.
46 Id., ¶ 18.
47 Id.
48 Id.
49 Id.
50 Id., ¶¶ 19-20, Ex. 10 (ESM letter).
39
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action. 51 They dug a spur ditch to collect the “slump” water, and they cleaned the channel of the
ditch where water had been jumping the banks and flooding out across the Veal Parcel. 52 They
also placed an approximately 8-foot-long piece of ABS pipe at the outfall from the Red-Wood
Culvert in an effort to determine whether the water could be piped across the surface of the Veal
Parcel, as was suggested by an attorney at the time. 53
In September of 2016, the Veals received a letter from Tom Hardy asserting that their
work violated the City’s CAO and other provisions of the RZC. 54 The letter directed the Veals
to contact the City’s Code Enforcement Officer and set up a meeting, which they did. 55 Mr. Veal
met with City staff members Carl McCarthy, Tom Hardy, and Emily Flanagan, and presented
evidence including historic aerial photographs, impervious surface calculations, the McCarthy
hydrology report, and the conclusions of the Planning Commission stating that there is no stream
in the upper portion of the Drainage Feature. 56 The meeting was adjourned with the
Enforcement Officer taking the matter “under advisement.” 57
In 2017, as part of their preparations for a potential sale of the Veal Parcel, the Veals
engaged professional wetland and stream biologists and civil engineers to analyze current
conditions and provide reports. 58 In September of 2017, Beaver Creek Environmental Services
issued a “Stream Assessment Report” for the Veal Parcel. 59 The report states that “[t]he
drainage on this site does not meet the criteria for a categorization as a City of Redmond
‘stream.’” 60 Beaver Creek also prepared a “Wetland Evaluation and Delineation Report,” which
concluded that the “wetland” identified on the property was artificially created and not a
regulated wetland. 61 This conclusion is consistent with a 1996 report from Terra Associates, Inc.
(the “Terra Report”), which stated that “the long term impact of storm drainage improvements
has resulted in the creation of the small wetland.” 62 The Terra Report is further described below.
The Veals then initiated marketing efforts to sell the Veal Parcel. 63 Because of the
desirable location, the interest was very high. However, a series of purchase agreements and
51

Id.
Id.
53 Id.
54 Id., ¶ 21.
55 Id.
56 Id.
57 Id.
58 Id., ¶ 21.
59 Id., Ex. 11 (Beaver Creek stream report)..
60 Id.
61 Id., Ex. 12 (Beaver Creek wetland report).
62 Id., Ex. 13 (Terra Report). The Veals do not concede the accuracy of the Terra Report, which was based on
limited information about the Veal Parcel. To the extent that the Terra Report indicates the presence of any
“wetlands” on the Veal Parcel, however, it confirms that any such wetland areas were artificially created and were
therefore not regulated wetlands. The Terra Report also confirms that, as of 1996, there was no stream on the Veal
Parcel. Had there been a stream on the Veal Parcel at the time, it would have been noted in the Terra Report.
63 Id., ¶ 23.
52
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other arrangements with buyers were terminated after the City insisted that the upper portion of
the Drainage Feature is a regulated “stream.” 64
In May of 2018, City staff member Emily Flanagan issued a memo titled “City Review of
Stream Assessment Report” (the “2018 Staff Memo”) in which City staff opined that “the entire
watercourse downstream from Red-Wood Road is a Class IV stream.” 65 The conclusions in the
2018 Staff Memo are based at least in part on City staff’s consultation with the Washington
Department of Fish and Wildlife (“WDFW”) “for an interpretation of what is a regulated
watercourse and what isn’t.” 66 According to City staff, under WDFW’s interpretation, “if any
portion of the watercourse is derived from natural sources (i.e. rainwater, groundwater, subsurface recharge) this makes it a regulated watercourse.” 67 No RZC provision, statute, or
regulation is cited to support this interpretation. 68
In the 2018 Staff Memo, staff admitted it was “likely true,” as indicated in the McCarthy
Report, that “Redwood Manor has increased the amount of water being conveyed across RedWood Road,” and staff did not disagree with McCarthy’s model that predicted “a small amount
of runoff” under the pre-developed condition. 69 Nevertheless, staff rejected the conclusions in
the McCarthy Report for a single reason, which is legally incorrect as discussed below: “The
definition of a stream is not dependent on how much flow there is in the stream. If any portion is
from a natural source it is a stream.” 70 Staff also rejected the conclusions in the Beaver Creek
reports for “two primary reasons”: first, “the watercourse was not originally constructed,” but
instead was, according to staff, “created by natural flow patterns, not constructed as a stormwater
runoff device”; and second, “the hydrology, though altered by the development of Redwood
Manor, contains a portion of naturally occurring flow.” 71 The memo also stated that “illegally
clearing and grading a natural drainage does not turn it into an artificially created stormwater
ditch”—but the Veals never made any such claim, and their position that the Drainage Feature is
artificial is not in any way dependent upon the drainage work they performed in 2016 response to
the “slump” of Red-Wood Road NE. 72
In mid-2018, Cathy Beam, Senior Planner, proposed that the Veals allow WDFW to
make a binding determination as to the regulated status of the “stream.” 73 The Veals rejected
that proposal because it would have denied any right of appeal and negated their due process
rights. 74 As part of this exchange, City staff initiated contact with WDFW, which investigated
all of the historic records at its disposal to see if there had ever been a stream in this location.
64

Id.
Id., ¶ 24, Ex. 14 (2018 Staff Memo).
66 Id.
67 Id.
68 Id.
69 Id.
70 Id.
71 Id.
72 Id.
73 Id., ¶ 25.
74 Id.
65
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The Veals also conducted their own research into historical maps of the Veal Parcel. This
research by WDFW and the Veals confirmed that there was nothing in the historic records
showing that a stream existed in this location. 75
The Veals then attempted to submit an application to the City seeking authorization to
install a storm drainage pipe that would convey the water across the Veal Parcel. 76 City staff
initially claimed that the Veals would not be allowed to submit such an application, and later
indicated that the application could be submitted but would be summarily denied based on RMC
15.24.050, which prohibits “speculative” clearing and grading. 77 With the City’s rejection of
every effort made by the Veals to fairly resolve the issues outside of litigation, the Veals
submitted a claim for damages to the City in August of 2018. 78
In December of 2018, the City’s insurer, Travelers, sent the Veals a letter stating that it
was denying the Veals’ claim for damages because, according to Travelers, “the historical
records indicate that your property had a stream and wetlands located on it before you purchased
the land.” 79 To support that statement, Travelers pointed to a 1994 Technical Report and the
Terra Report. 80 As explained above and further discussed below, neither of those reports
identifies the existence of a stream on the Veal Parcel. 81
In 2019, the Veals continued to meet with City staff and other City officials to discuss
potential avenues for resolution of the “stream” issue. 82 In July of 2019, the parties entered into
a process agreement under which the Veals would request an Administrative Interpretation from
the City, and the City would make a formal determination regarding the regulated status of the
Drainage Feature. 83 As noted above, this Interpretation Request is submitted pursuant to RZC
21.76.070.D and that process agreement.

75

Id., Ex. 15.
Id., ¶ 26.
77 Id.
78 Id. In November of 2018, the Veals discovered yet another source of water discharging onto the Veal Parcel. Id.,
¶ 27. A large area of land lying northerly of the Veal Parcel is meant to drain into a gulley to the north, but because
the storm drain was not built in accordance with the RZC, the water bypasses the drain, travels south, and then
empties onto the Veal Parcel. Id. According to calculations Mr. Veal made using measurements from the City’s
Geographic Information System, this source adds approximately 20% to the drainage area identified in the
McCarthy Report. Id.
79 Id., ¶ 28.
80 Id.
81 Id.
82 Id., ¶ 29.
83 Id.
76
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APPENDIX B:
Legal Analysis
1. Standard of Review
RZC 21.76.070.D.1 states that “[t]he primary objective of administrative interpretation is
to ascertain the intent of the code provision at issue and to give effect to that intent.
Administrative interpretation shall not be used to amend or change the code.” RZC
21.76.070.D.5 provides that “[a]dministrative interpretation shall utilize generally recognized
principles of statutory and ordinance interpretation adopted by the courts of this state.” This
provision is consistent with case law in Washington State, where the rules of statutory
construction apply equally to municipal ordinances and state statutes. 84 Therefore, court
decisions provide guidance as to how the City should interpret its CAO and related provisions of
the RZC.
The following rules of statutory construction are relevant to this Interpretation Request:
When interpreting a local ordinance, courts and other reviewing bodies must “seek to
ascertain and give effect” to the legislative body’s intent, and when the legislative
language is clear, the reviewing body assumes that the legislature “meant exactly what it
said” and apply the “plain language” of the statute. 85

•

The reviewing body must give effect to all of the language in an ordinance, rendering no
portion meaningless or superfluous. 86 Similarly, the reviewing body may not add words
to an ordinance where the legislative body has chosen not to include them. 87 And the
legislative body is deemed to intend a different meaning when it uses different terms. 88

•

Reviewing bodies apply the traditional rules of grammar, 89 and may consult dictionary
definitions when interpreting an undefined term. 90

•

Finally, reviewing bodies avoid interpretations that produce “absurd results.” 91

84

•

Univ. of Washington v. City of Seattle, 188 Wn.2d 823, 829 (2017) (“State statutes and local ordinances are
subject to the same interpretive rules.”).
85 Stroh Brewery Co. v. State, Dep’t of Revenue, 104 Wn. App. 235, 239–40, 15 P.3d 692 (2001).
86 Id.
87 State v. Arlene’s Flowers, Inc., 187 Wn.2d 804, 829, 389 P.3d 543 (2017), cert. granted, judgment vacated, 138 S.
Ct. 2671, 201 L. Ed. 2d 1067 (2018), vacated on other grounds in Arlene’s Flowers, Inc. v. Washington, 138 S. Ct.
2671 (2018).
88 State v. Roggenkamp, 153 Wn.2d 614, 625 (2005).
89 State v. Bunker, 169 Wn.2d 571, 578 (2010).
90 Buchheit v. Geiger, 192 Wn. App. 691 (2016).
91 State v. Engel, 166 Wn.2d 572, 579 (2009).
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2. Legal Framework
a. State and local regulation of streams and other water bodies.
Development activities in and around streams and other water bodies are currently
subject to a variety of potential regulations at the state and local levels, including local critical
areas ordinances adopted pursuant to the GMA. Before the Washington Legislature passed the
GMA in 1990, however, development activities in and around water bodies were regulated
primarily by state laws and regulations addressing the protection of fish life and forestry
practices.
i. The Hydraulic Code
In 1943, the Washington State Legislature passed a state law called “Protection of Fish
Life.” That law, which is now codified as chapter 77.55 RCW (“Construction projects in state
waters”) and commonly referred to as the “Hydraulic Code,” gave WDFW the responsibility to
preserve, protect, and perpetuate all fish and shellfish resources of the state.
WDFW has promulgated regulations implementing the Hydraulic Code, which are now
codified at chapter 220-660 WAC (the “Hydraulic Code Rules”). The Hydraulic Code Rules
establish regulations for administration of the “Hydraulic Project Approval” (“HPA”) permit
process that is required for any “hydraulic project,” or work that will use, divert, obstruct, or
change the natural flow or bed of any of waters of the state.
ii. The Forest Practices Act
In 1974, the legislature passed the Forest Practices Act (“FPA”), chapter 76.09 RCW. In
the FPA, the legislature declared it “to be in the public interest of this state to create and maintain
through the adoption of this chapter a comprehensive statewide system of laws and forest
practices rules” to achieve a variety of forestry-related purposes and policies.
The Forest Practices Board has promulgated regulations implementing the FPA at chapter
222-16 WAC (the “Forest Practices Rules”). The legislature has linked the FPA to the Hydraulic
Code by requiring the Forest Practices Board to incorporate fish protection standards from the
Hydraulic Code Rules into the Forest Practices Rules, and by requiring WDFW’s “concurrence
review” of any hydraulic project that requires a forest practice application. 92
iii. The Growth Management Act
In 1990, the Washington Legislature adopted the GMA. Among other requirements, the
GMA requires local governments to adopt regulations to designate and protect certain kinds of
environmentally “critical areas,” including Fish and Wildlife Habitat Conservation Areas
92

RCW 76.09.040 (3)(a); WAC 222-16-025; RCW 76.09.490.
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(“FWHCAs”). 93 The Department of Community Trade and Economic Development (CTED)
promulgated regulations, which are now codified at chapter 365-190 WAC, that provide
guidance to local governments for complying with the GMA’s requirements, including the
requirement to protect critical areas. 94 The regulations give local governments the option of
using the classification system established in WAC 222-16-030 of the Forest Practices Rule to
classify waters of the state. 95 As explained below, the City of Redmond chose not to do so.
In 1995, the Washington State Legislature amended the GMA to require that local
governments include Best Available Science (BAS) in designating and protecting critical areas. 96
In 2000, CTED promulgated regulations at WAC 365-195-900 through 925 that set forth
procedural guidance to implement these changes to the GMA, including guidance for identifying
BAS. CTED also published a “Critical Areas Assistance Handbook” that included a model
critical areas ordinance, which local governments could adopt verbatim or use as a guide for a
more customized local critical areas ordinance (the “CTED Model CAO”). 97
The CTED Model CAO excluded the following from its definition for “watercourse”:
“This definition does not include irrigation ditches, canals, stormwater run-off
devices, or other entirely artificial watercourses, except where they exist in a
natural watercourse that has been altered by humans” (emphasis added). 98
This language is identical to language in the Hydraulic Code’s definition for “bed”:
“Bed” means the land below the ordinary high water lines of state waters. This
definition does not include irrigation ditches, canals, stormwater runoff
devices, or other artificial watercourses except where they exist in a natural
watercourse that has been altered artificially. 99
93 RCW 36.70A.030(5). The GMA states that “‘[f]ish and wildlife habitat conservation areas’ does not include such
artificial features or constructs as irrigation delivery systems, irrigation infrastructure, irrigation canals, or drainage
ditches that lie within the boundaries of and are maintained by a port district or an irrigation district or company.”
Id. The legislative history of this language suggests that it is limited to areas within a port district or an irrigation
district or company. Other than this specific exclusion and the guidance in the WAC regulations implementing the
GMA, the legislature left it to local governments to define the geographic scope of FWHCAs.
94 CTED is now called the “Office of Community Development.”
95 WAC 365-190-130(4)(f)(i).
96 RCW 36.70A.172(1)).
97 The CTED Model CAO is included as Appendix C to this request.
98 See Appendix A at A-133. In 2001, the Department of Ecology adopted the 2001 version of its Stormwater
Management Manual for Western Washington. Relevant excerpts from the 2001 manual are included as Appendix
D to this request. See Appendix B at Glossary-44 (providing comparable language in its definition for “stream”:
“This definition is not meant to include irrigation ditches, canals, stormwater runoff devices or other entirely
artificial watercourses unless they are used to convey streams naturally occurring prior to construction.”
(emphasis added).
99 RCW 77.55.011 (emphasis added). The language in the CTED Model CAO is also nearly identical to the
following exclusion from the Hydraulic Code Rules’ definition for “watercourse”: “This definition does not include
irrigation ditches, canals, stormwater treatment and conveyance systems, or other entirely artificial
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As explained below, when the Redmond City Council adopted and revised its CAO, it had the
option of using this same italicized language from the CTED Model CAO and the Hydraulic
Code, but it chose not to do so.
b. Redmond’s Critical Areas Ordinance.
The Redmond City Council adopted the City’s first CAO in 1992. 100 The 1992 CAO
included the following definition for “stream”:
This definition is not meant to include irrigation ditches, canals, storm or
surface water runoff devices or other entirely artificial watercourses unless
they are used by salmonid or created for purposes of stream mitigation. 101
The 1992 CAO then provided criteria for the designation of streams as “Class I, Class II, Class
III, and Class IV.” Those criteria were found in subsections (a), (b), (c), and (d) of the 1992
CAO’s “Stream Classification” regulations. In subsection (e) of those regulations, the 1992
CAO included the following language indicating that “Intentionally Created Streams” are not
regulated by the RZC:
Intentionally Created Streams. These are manmade streams defined as such in
these regulations and do not include streams created as mitigation. Purposeful
creation must be demonstrated to the Committee through documentation,
photographs, statements, and/or other evidence. Intentionally created streams may
include irrigation and drainage ditches, grass-lined swales, or other artificial
watercourses unless they are used by salmonid fish or created for the purpose
of stream mitigation. 102
The 1992 CAO also provided the following definition for “Intentionally Created
Streams”: “Streams created through purposeful human action, such as irrigation and drainage
ditches, grass-lined swales, and canals.” 103 Finally, the 1992 CAO included the following
related definition for “Creation of Sensitive Areas,” which is called “Creation of Critical Areas”
in the current RZC: “The purposeful and legally authorized or accidental producing or forming
of a wetland or stream from an upland (non-wetland or dry) site through artificial means.” 104

watercourses, except where they exist in a natural watercourse that has been altered by humans.” WAC 220660-030(153).
100 City of Redmond Ordinance 1693 (1992), attached as Appendix E to this request.
101 Id. at 9 (PDF page 12). See also RZC 21.78 (Definitions).
102 Appendix C at 16 (PDF page 19). See also RZC 21.64.020.A.2.d.v. Despite the adoption of the CTED Model
CAO in 2000, which mirrored language from the Hydraulic Code, the Redmond City Council has chosen not to
change the italicized language above.
103 Id. at 7 (PDF page 10). See also RZC 21.78 (Definitions).
104 Id. at 4 (PDF page 7). See also RZC 21.78 (Definitions). The current definition goes on to discuss wetlandrelated considerations that are not relevant here.
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These provisions of the 1992 CAO—which collectively show a clear intent by the City
Council to exclude from regulation most drainage ditches, grass-lined swales, storm or surface
water runoff devices, irrigation ditches, canals, and other artificial watercourses as “Intentionally
Created Streams”—all remain in the currently-effective RZC.
In addition to defining the term “stream,” the current RZC states that “[c]lassification of
fish and wildlife habitat conservation areas shall be determined by the Department based on
consideration of the following factors” listed in RZC 21.64.020(2)(e):
i.

Maps adopted pursuant to this chapter, including the fish and
wildlife habitat conservation area core preservation areas map,
Critical Area Wildlife Habitat Willows/Rose Hill Neighborhood
Map, and stream classification map . . .

ii.

Department of Fish and Wildlife priority habitat and species maps;

iii.

Anadromous and resident salmonid distribution maps contained in
the habitat-limiting factors reports published by the Washington
State Conservation Commission;

iv.

Federal and state information and maps related to species of
concern;

v.

Application of the criteria contained in these regulations; and

vi.

Consideration of the technical reports submitted by qualified
consultants in connection with the applications subject to these
regulations. 105

3. Analysis in Support of Request for Administrative Interpretation.
For the reasons discussed below, the City should interpret the RZC provisions discussed
in this Interpretation Request as follows:
•
•

105

The RZC does not regulate the Drainage Feature as a “stream.”
The RZC does not regulate the Drainage Feature as a “wetland.”

RZC 21.64.020(2)(e) (emphasis added).
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a. The RZC does not regulate the Drainage Feature as a “stream.”
i. The Drainage Feature falls outside the RZC’s definition for a regulated
“stream.”
As noted above, the RZC excludes the following water bodies from the CAO’s definition
for “stream”: “This definition is not meant to include irrigation ditches, canals, storm or surface
water runoff devices or other entirely artificial watercourses unless they are used by salmonid or
created for purposes of stream mitigation.” 106
Here, the Drainage Feature does not fall within the RZC’s definition for “stream” because
the Drainage Feature is a “storm or surface water runoff device.” As explained above, the vast
majority of the water that flows within the Drainage Feature is intentionally collected as
stormwater and other surface water from Red-Wood Road NE, Redwood Manor, and other uphill
developments such as Redmond Estates; and, as an intentional part of the drainage plans for
those uphill developments, that water is then discharged via the Red-Wood Culvert onto the Veal
Parcel. As a result of the City’s approvals for those uphill developments, the Drainage Feature is
now a “storm or surface water runoff device.” 107
The RZC’s language setting forth exclusions from the “stream” definition includes the
phrase “entirely artificial watercourses.” Rules of grammar and statutory construction indicate
that that the word “entirely” only modifies the general reference to “other” artificial
watercourses, and does not apply to the specific types of artificial watercourses referenced earlier
in the sentence: irrigation ditches, canals, and storm or surface water runoff devices. 108 In any
case, the Drainage Feature is an “entirely artificial” storm and surface water runoff device. City
staff’s analysis in the 2018 Staff Memo assumed that the phrase “entirely artificial” means that
no portion of the water flow is “from a natural source,” but the language in the RZC refers to
entirely artificial “watercourses,” not entirely artificial water “sources”—a critical distinction
that was missed in the 2018 Staff Memo. A “watercourse” is, by any definition, a channel with a
defined bed and banks, so a “natural watercourse” is a channel that naturally contained a bed and
banks at the time of its creation. 109 The focus is on the character of the land, not the source of
water.
106

RZC 21.78 (Definitions).
The Drainage Feature is also part of a larger “storm or surface water runoff device”: the City’s Municipal
Separate Storm Sewer System that is subject to the Western Washington Phase II Municipal Stormwater Permit
issued by the Department of Ecology, which consists of both publicly- and privately-owned drainage facilities. See
Redmond Stormwater System Map, attached to Dodds Report (Exhibit 6 to Veal Decl.).
108 See, e.g., In re Kurtzman’s Estate, 65 Wn.2d 260, 264, 396 P.2d 786, 790 (1964) (describing the “last
antecedent” rule, which states that qualifying terms refer only to the last word that can be made an antecedent
without impairing the meaning of the sentence)
109 See, e.g., WAC 220-660-030(153) (defining “watercourse” as follows: “[A]ny portion of a stream or river
channel, bed, bank, or bottom waterward of the ordinary high water line of waters of the state. Watercourse also
means areas in which fish may spawn, reside, or pass, and tributary waters with defined bed or banks that influence
the quality of habitat downstream. Watercourse also means waters that flow intermittently or that fluctuate in level
during the year, and the term applies to the entire bed of such waters whether or not the water is at peak level. A
watercourse includes all surface-water-connected wetlands that provide or maintain habitat that supports fish life.
107
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Here, as explained above, the Drainage Feature did not “naturally” contain a bed or
banks. There is no evidence that the Drainage Features was historically a channelized
“watercourse” with a defined bed and banks. Instead, the record confirms that the opposite is
true: at most, the Veal Parcel historically included a shallow “swale” that comprised a very small
portion of the current Drainage Feature, near the outlet of the culvert. 110 The record also
confirms that the only water historically present in the Drainage Feature consisted of, at most,
road runoff and minor seepage that did not result in enough flow to produce a defined channel,
bed, or banks. 111 The McCarthy Report and the Dodds Report specifically confirmed that the
current channelized condition within the Drainage Feature is the result of erosion from runoff
that was artificially collected and discharged into the Red-Wood Culvert, and that the
channelized condition did not exist before the construction of Redwood Manor. 112
Moreover, as explained above, the Redmond City Council chose not to include language
from the CTED Model CAO and the Hydraulic Code that would have regulated artificial
watercourses when they “exist in a natural watercourse that has been altered artificially.” 113
Instead, the Council chose language that regulates artificial watercourses only when they “are
used by salmonid fish or created for the purpose of stream mitigation.” 114 Under the rules of
statutory construction, that choice must be given some meaning—it cannot be ignored or
rendered meaningless. 115 By rejecting language that would have regulated artificial watercourses
when they “exist in a natural watercourse that has been altered artificially,” the City Council was
choosing not to regulate such areas as long as they are not “used by salmonid fish or created for
the purpose of stream mitigation”—regardless of whether some small amount of water was
historically present in the area. Here, there is no question that the Drainage Feature is not used
by salmonid fish or created for the purpose of stream mitigation. Thus, even if the Drainage
Feature were a “natural watercourse that has been altered artificially” (which it is not as
explained above), it would still not be regulated under the CAO.
It also bears emphasis that the RZC’s “stream” definition does not use the phrase
“Intentionally Created Stream.” As discussed below, that phrase is separately defined in the
RZC, which separately exempts such “Intentionally Created Streams” from regulation. Here, the
Drainage Feature is exempt in two ways: first, because it falls within the “stream” definition’s
exclusion for surface and storm water runoff devices and other artificial watercourses (as
discussed above); and second, because it also meets the definition for “Intentionally Created
Streams” (as discussed below).

This definition does not include irrigation ditches, canals, stormwater treatment and conveyance systems, or other
entirely artificial watercourses, except where they exist in a natural watercourse that has been altered by humans.”)
110 See Appendix A.
111 See id.
112 See id.
113 See Appendix B, Section 2.
114 See id.
115 See Appendix B, Section 1.
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ii. The Drainage Feature does not meet any of the RZC’s factors for
classification of FWHCAs.
Not only does the Drainage Feature fall outside the RZC’s definition for a “stream,” but it
does not meet any of the RZC’s factors for classification of FWHCAs, which are listed in RZC
21.64.020(2)(e):
•

City-adopted CAO maps. Historically, none of the maps adopted by the City
pursuant to the CAO, including the fish and wildlife habitat conservation area
core preservation areas map, the Critical Area Wildlife Habitat Willows/Rose Hill
Neighborhood Map, and the stream classification map, depicted the Drainage
Feature or showed any other stream or other critical area on the Veal Parcel. 116
The City recently changed course and amended its stream classification map to
show a stream on the lower portion, but that change was based solely on the
recent physical changes that have resulted from trespassing stormwater, and did
not properly consider the exclusions for intentionally created streams. While the
stream classification map and other critical areas maps are not determinative of
current regulatory status, it is still relevant under RZC 21.64.020(2)(e) that the
stream classification map historically did not show a stream on the Veal Parcel,
and that the currently-effective map still shows no stream on the upper portion of
the Veal Parcel. 117

•

WDFW maps. The Drainage Feature has never been depicted as a water body of
any kind on the Department of Fish and Wildlife priority habitat and species
maps. 118

•

Anadromous and resident salmonid distribution maps. The Drainage Feature has
never been included on anadromous and resident salmonid distribution maps
contained in the habitat-limiting factors reports published by the Washington
State Conservation Commission. 119

•

Federal/state species-related information and maps. The Drainage Feature has
never been included in any federal or state information or maps related to species
of concern. 120

116

See Appendix A; see also Veal Decl., Ex. 15.
See RZC 21.64.020(2)(e) (“These maps shall be used as a general guide only for the assistance of property
owners and other interested parties; boundaries are generalized. The actual type, extent, and boundaries of fish and
wildlife habitat conservation areas and streams shall be determined in the field by a qualified consultant according to
the procedures, definitions, and criteria established by this chapter. In the event of any conflict between the critical
area location and designation shown on the City’s map and the criteria or standards of this section, the criteria and
standards shall prevail”); Flanagan Memo dated May 8, 2018.
118 See Appendix A; see also Veal Decl., Ex. 15.
119 See id.
120 See id.
117
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•

RZC criteria. As discussed in this Interpretation Request, the Drainage Feature
does not meet the specific criteria contained in the RZC for classification as a
“stream.”

•

Technical reports submitted by qualified consultants. Three technical reports
submitted by the Veals’ qualified consultants confirm that the Drainage Feature is
not a regulated “stream.” Additionally, the Terra Report, which did not indicate
the presence of a stream on the Veal Parcel, confirmed the artificial source of the
water that currently flows within the Drainage Feature, and it further confirmed
that any wet areas on the Veal Parcel were created largely or exclusively by “the
combined effects of [uphill] residential development and the storm drainage
system along Woodinville-Redmond Road.” 121
iii. The Drainage Feature meets the definition and criteria for designation as
an “Intentionally Created Stream.”

While the Drainage Feature does not fall within the definition for a regulated “stream” or
meet any of the factors for classification of FWHCAs, it does meet the definition and all of the
criteria for designation as an “Intentionally Created Stream.” As noted above, “Intentionally
Created Streams” are defined as “manmade streams defined as such in these regulations and do
not include streams created as mitigation.” 122 Here, the Drainage Feature is clearly “manmade,”
and it was not created as mitigation.
The RZC also provides the following criteria for designation of “Intentionally Created
Streams: “Purposeful creation must be demonstrated . . . through documentation, photographs,
statements, and/or other evidence.” Here, the Veals have provided extensive documentation,
photographs, statements, and other evidence confirming that the Drainage Feature was
purposefully created as part of the storm and surface water drainage plans for uphill
developments. Thus, the Drainage Feature is an ““Intentionally Created Stream” that is not
regulated by the RZC.
iv. Even if the Drainage Feature were a “stream,” it is not a “natural
stream.”
Even if the Drainage Feature were a “stream” as defined in the CAO, it would still not be
regulated as a Class IV stream because it is not a “natural” stream. RZC 21.64.020(2)(d) states
that “‘Class IV’ streams are “those natural streams that are not Class I, Class II, or Class III”
(emphasis added). Notably, the word “natural” is used as a qualifier in the provisions
addressing Class II, Class III, and Class IV streams, but not in the provisions addressing “Class
I” streams, which are “those streams identified as ‘Shorelines of the State’ under the City of
Redmond Shoreline Master Program.”
121

See Appendix A; see also Veal Decl., Ex. 6 (Dodds Report), Ex. 7 (McCarthy Report), Ex. 11 (Beaver Creek
stream report), Ex. 12 (Beaver Creek wetland report), Ex. 13 (Terra Report).
122 RZC 21.64.020.A.2.d.v.
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Because a “stream” is, by virtue of the RZC’s definition, a water body that is not
“artificial” or “manmade,” and the definition already excludes water bodies that are “entirely
artificial,” the word “natural” in RZC 21.64.020(2)(d) must be given some additional meaning
beyond merely excluding “entirely artificial” streams.” To give meaning to each of the words
chosen by the Redmond City Council, the phrase “natural streams” in RZC 21.64.020(2)(d) must
be interpreted to mean areas that were originally streams at the time they were naturally created.
Under this reading, “natural streams” does not include topographic depressions or even
“drainage swales” that have been artificially transformed into streams as a result of human
activities. Any other reading would violate the rules of statutory construction discussed above:
interpretations of ordinances may not render meaningless any words that the legislative body
chose to include, and when the legislative body chooses to use different words, it is presumed
that those words mean different things. 123
This reading of the word “natural” is also consistent with the CAO’s definition for
“Creation of Critical Areas as “[t]he purposeful and legally authorized or accidental producing
or forming of a wetland or stream from an upland (non-wetland or dry) site through artificial
means.” 124 When read in conjunction with the City Council’s choice to include the word
“natural” in each of the stream classifications except for Class I streams, that definition confirms
the City Council’s intent to exclude from regulation all manmade streams except for streams that
are “Shorelines of the State,” regardless of whether they were purposefully or accidentally
created.
Such a reading is also consistent with dictionary definitions for the word “natural.” For
example, the Cambridge Dictionary defines “natural” to mean “as found in nature and not
involving anything made or done by people”; the MacMillan Dictionary defines it as “existing in
nature and not produced or caused by people”; Webster’s defines it as “existing in or produced
by nature: not artificial”; and the Oxford/Lexico Dictionary definition includes the phrase “not
made or caused by human kind.” Because the channelized condition in the Drainage Feature is
an artificial, manmade condition, the Drainage Feature is not a “natural” stream. Therefore, it
would not be regulated as a Class IV Stream (or Class II or III Stream) under the RZC even if it
met the RZC’s definition for “stream.”
v. Prior determinations by City staff were factually and legally flawed.
As noted above, City staff’s current position that the Drainage Feature is a “stream” is
based primarily on two reasons articulated in the 2018 Staff Memo. 125 Both of those reasons are
factually and legally untenable.
First, City staff concluded that the Drainage Feature is a regulated stream because,
according to staff, it was “created by natural flow patterns, not constructed as a stormwater
123

See Appendix B, Section 1.
RZC 21.78 (Definitions) (emphasis added).
125 See Veal Decl., ¶ 24, Ex. 14 (2018 Staff Memo).
124
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runoff device” – in other words, it “was not originally constructed.” 126 As a factual matter, these
statements are simply false. The record confirms that the current channelized condition within
the Drainage Feature was created as a result of the additional stormwater, groundwater, and
surface water that has been artificially collected, concentrated, and discharged onto the Veal
Parcel. 127 Additionally, the majority of that additional water was collected as part of designed
stormwater drainage systems that were intended to discharge the water onto the Veal Parcel—
drainage systems that were approved by the City, and are now part of the City’s larger municipal
stormwater system. 128
Staff’s interpretation appears to be based on the notion that the designers of those
stormwater systems did not specifically intend to create a channelized “stream,” or to build a
structural stormwater control that would have been actively “constructed” at the time of the
uphill developments that now drain onto the Veal Parcel. That kind of specific intention to
create a “stream” or build a structural stormwater control, however, is not required by the
language in the RZC:
•

First, that kind of specific intention is not required by language in the RZC referring to a
storm or surface water runoff “device.” Webster’s defines “device” broadly to include
anything “devised or contrived” such as a “plan, procedure, or technique.” It also more
specifically defines “device” to include “a piece of equipment or a mechanism designed
to serve a special purpose or perform a special function.” Here, the Drainage Feature
meets both the broad and specific definitions for “device: it was “devised or contrived” to
accept all of the drainage from Redwood Manor and other sources via the Red-Wood
Culvert and convey it downslope; and it is, more specifically “mechanism designed to
serve a special purpose or perform a special function”: to accept and convey that
drainage. Under either definition, “devices” would not be limited to structural
stormwater controls, or to other similar features meeting whatever standard City staff had
in mind when they claimed the Drainage Feature was not “originally constructed” as a
“stormwater runoff device.”

•

Second, a specific intention to create a “stream” or build a structural stormwater control
is also not required by language in the RZC referring to “intentional” and “purposeful”
action. Webster’s defines “intentional” has “having an intention,” and it defines
“purposeful” as “being directed to, or indicating the existence of a purpose or object.”
Those definitions confirm that, as long as an action (such as redirecting stormwater onto
a particular property) was taken with some intention or purpose in mind, it is still
intentional or purposeful—even if it has other results that were not specifically intended,
such as the erosion of the Veal Parcel, resulting in the incision of an artificially
channelized area. Here, the Drainage Feature was intentionally and purposefully
incorporated into the drainage plans for the area. It is irrelevant whether those plans were

126

Id.
See Appendix A; see also Veal Decl., Ex. 6 (Dodds Report), Ex. 7 (McCarthy Report), Ex. 11 (Beaver Creek
stream report), Ex. 12 (Beaver Creek wetland report), Ex. 13 (Terra Report).
128 See Redmond Stormwater System Map, attached to Dodds Report (Exhibit 6 to Veal Decl.).
127
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specifically intended to create a “stream” or other channelized water body, or to build a
structural stormwater control.
The second basis for City staff’s interpretation, that “the hydrology, though altered by the
development of Redwood Manor, contains a portion of naturally occurring flow,” is based on an
extreme and unsupported reading of the RZC. 129 Under staff’s interpretation in the 2018 Staff
Memo, if a stormwater drainage facility includes any flow from a “natural source,” however
small, it is regulated as a stream, even when the vast majority of flow comes from humandirected sources, and even when there was no natural stream or other channelized watercourse
prior to the addition of the human-directed flow sources. For the reasons explained above,
staff’s interpretation is inconsistent with the plain language of the RZC. Nothing in the RZC
supports such a narrow interpretation of the broad exclusions for “storm or surface water runoff
devices” and other artificial watercourses. To the extent that City staff relied on discussions with
WDFW to support their interpretations of the RZC, that reliance was misplaced. As explained
above, the Redmond City Council intentionally chose not to follow WDFW’s specific approach
to defining and regulating watercourses. Regardless of what City staff may have heard from
WDFW staff, under the specific language of the RZC, the fact that de minimis amounts of flow
from rainfall, groundwater seepage, and other sources may have existed on a site predevelopment does not mean that a topographic depression can legally be transformed into a
regulated stream by a continuing trespass of stormwater.
Staff’s interpretation would also violate rules of statutory construction. It would render
virtually meaningless the language excluding “storm or surface water runoff devices,” most or all
of which contain at least some portion of “natural flow.” 130 It would disregard or change the
particular words chosen by the Redmond City Council substitute or add other, more restrictive
words. 131 And it would lead to absurd results: 132 virtually all components of the City’s
municipal stormwater system would be part of a regulated stream, even though the Redmond
City Council has repeatedly expressed a clear intent to exclude “storm and surface water runoff
devices” and other artificial watercourses from regulation as a “stream.” So would any drainage
ditch, grass-lined swale, irrigation ditch, canal, or other artificial watercourse that contained even
a drop of “natural flow,” such as sheet flow drainage from rainfall or groundwater seepage. Such
a result would be absurd as a matter of statutory interpretation. It is also absurd as a matter of
policy. For these reasons, it must be rejected.
vi. Alternatively, all activities within the Drainage Feature would still be
exempt from the City’s CAO pursuant to RZC 21.64.010.D.1.b.
Alternatively, even if some portion of the Drainage Feature were regulated as a stream,
all activities in the Drainage Feature would still be exempt under RZC 21.64.010.D.1.b, which
provides as follows:
129

See Veal Decl., ¶ 24, Ex. 14 (2018 Staff Memo).
See Appendix B, Section 1.
131 See id.
132 See id.
130
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The following activities shall be exempt from the provisions of this chapter:
[…]
Activities involving artificially created wetlands or streams intentionally created
from non-wetland sites, including but not limited to grass-lined swales, irrigation
and drainage ditches, detention facilities, and landscape features, except wetlands,
streams, or swales created as mitigation or that provide habitat for salmonid
fishes;
Notably, this exemption does not include language requiring that artificially created streams
must be “entirely” artificial
Here, the Drainage Feature was “artificially created,” and by the City’s own admission, it
at least historically included both a “swale” and a drainage ditch. Moreover, the Drainage
Feature was not created as mitigation and does not provide habitat for salmonid fishes.
Therefore, activities within the Drainage Feature are exempt under RZC 21.64.010.D.1.
b. The RZC does not regulate the Drainage Feature as a “wetland” or otherwise.
i. The Drainage Feature was not historically, and is not currently, a
regulated “wetland.”
The City has also suggested, citing the Terra Report, that portions of the Drainage
Feature might be considered regulated wetlands. This suggestion is factually and legally flawed.
As a factual matter, it bears emphasis that no formal wetland determinations or
delineations have been made for the Veal Property. The documents cited by the City as evidence
suggesting the potential presence of wetlands do not contain any such determinations or
delineations. Instead, they are merely reconnaissance reports based on limited information that
would not be sufficient to make a formal determination or delineation.
In any case, as a legal matter, the areas depicted in the Terra Report as potential
“wetland” areas are not regulated by the RZC, and never have been. The RZC specifically
excludes the following areas from the definition of regulated wetlands: “artificial wetlands
intentionally created from non-wetland sites, including, but not limited to, irrigation and drainage
ditches, grass-lined swales, canals, detention facilities, wastewater treatment facilities, farm
ponds, and landscape amenities, or those wetlands created after July 1, 1990, that were
unintentionally created as a result of the construction of a road, street, or highway.” 133 As
discussed above, both the Terra Report and the 2018 wetland report from Beaver Creek confirm

133

RZC 21.78 (Definitions).
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that any “wet” areas on the Veal Property were artificially created from non-wetland sites, and
were created at least in part by road construction activity. 134
ii. Alternatively, all activities within the Drainage Feature would still be
exempt from the City’s CAO pursuant to RZC 21.64.010.D.1.b. and/or
RZC 21.64.010.D.1.k.
Alternatively, even if some portion of the Drainage Feature were regulated as a wetland,
all activities in the Drainage Feature would still be exempt under RZC 21.64.010.D.1.b. As
noted above, that provision exempts from the CAO all activities involving “artificially created
wetlands . . . intentionally created from non-wetland sites, including but not limited to grasslined swales, irrigation and drainage ditches, detention facilities, and landscape features, except
wetlands, streams, or swales created as mitigation or that provide habitat for salmonid fishes.”
As also noted above, this exemption does not include language requiring that artificially created
wetlands must be “entirely” artificial. The Terra Report and the Beaver Creek confirm that any
“wet” areas on the Veal Parcel were intentionally created from non-wetland sites.
RZC 21.64.010.D.1.k similarly exempts from the CAO activities involving “[p]reviously
legally filled wetlands or wetlands created after July 1, 1990, that were unintentionally created as
a result of the construction of a road, street, or highway, or wetlands accidentally created by
other human actions within 20 years of the date the development application is filed. The latter
shall be documented by the applicant through photographs, statements, and/or other evidence”
(emphasis added). This exemption focuses on “unintentionally” and “accidentally” created
areas. For such areas, the exemption is even broader than the exemption in RZC
21.64.010.D.1.b: it applies to all wetlands “accidentally created by human actions” within the
past 20 years, regardless of the type of activity. Here, to the extent that any “wet” areas on the
Veal Parcel were created “accidentally,” activities within those areas would be exempt from the
CAO.
4. Conclusion.
For the reasons discussed in this Interpretation Request, the Veals respectfully ask the
City to interpret the RZC consistent with this request and to confirm that the RZC does not
regulate the Drainage Feature as a “stream” or a “wetland.”

134 The RZC also defines “artificially created wetlands” as “[w]etlands created from non-wetland sites through
purposeful, legally authorized human action, such as irrigation and drainage ditches, grass-lined swales, canals,
detention facilities, wastewater treatment facilities, farm ponds, and landscape amenities.” See RZC 21.78
(Definitions). This definition further confirms that any “wet” areas on the Veal Property are not regulated wetlands.
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Interpretation of the Director
Redmond File No. LAND-2019-00814
I.

INTRODUCTION

The Applicants, Rory and Donna Veal (the “Veals”) own property described as King
County Parcel No. 352605-9123 in Redmond, Washington (the “Subject Property”). The
Applicants seek an administrative interpretation of the regulations contained in Chapter
21.64 of the Redmond Zoning Code (RZC). A request for administrative interpretation is
processed as a Type I review, and the Director’s decision may be appealed to the Hearing
Examiner.
Summary of the Interpretation Request: The Applicants seek an administrative
interpretation of RZC Chapter 21.64 to determine whether a drainage feature1 on the
Subject Property is regulated as a Class IV Stream or not, and whether it is perennial or
intermittent if it is determined to be a regulated stream.
Short Answer: The Director has determined that the described drainage feature located
on the Subject Property is a Class IV Perennial Stream. Although flow and location may
have changed over time, the stream occurred naturally and is not manmade.
II.
A.

INTERPRETATION

Framework for this Administrative Interpretation
1. Purpose of an Administration Interpretation – RZC 21.76.070.D.1. Any
interested person may apply for an interpretation of the RZC where the code,
or its application to specific circumstances, is ambiguous; i.e., where the code
is susceptible to two or more reasonable interpretations. The purpose of this
administrative interpretation is to describe how the code applies to the specific
circumstances of this application for an administrative interpretation.
2. Scope of this Interpretation. Rather than being defined by RZC 21.76.070.D.2,
the scope of this interpretation is defined by the terms of an agreement entered
into between the Veals and the City in an effort to resolve disputes between the
parties without the need for litigation. A copy of the Process Agreement is
included as Attachment A to this administrative interpretation.
Stream classifications must be determined by the Department of Planning and
Community Development. In preparing this administrative interpretation,
Department staff considered the factors included in RZC 21.64.020.A.2.e and
the materials submitted by the applicants. Attachment B includes an index of

1

The term “drainage feature” is used by the applicant to describe the watercourse located on the Subject Property that is the topic
of this interpretation request, and it is not determinative of its classification as a regulated stream.
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the application materials submitted by the Veals in support of their
administrative interpretation request.
The City also hired a qualified consultant to evaluate and classify the drainage
feature described on the Subject Property. The Herrera Technical Memo (the
“Herrera Memo”) is included with this administrative interpretation as
Attachment C. The work conducted by Herrera was the minimum necessary
for the City to make the stream classification determination requested by the
Veals. Restrictions on access described in the Process Agreement did not
allow for a full assessment of the Fish and Wildlife Habitat Conservation Areas
that may be located on the Subject Property. Attachment A; paragraph 5. For
instance, a wildlife report was beyond the scope of this interpretation. A full
riparian corridor characterization could not be accomplished with the restricted
buffer access. In addition, because the interpretation is not requested in the
context of a development proposal, written discussion of mitigation sequencing
is not possible. A full critical areas report meeting the requirements of RZC
Appendix 1 would be required before the Veals pursue any regulated activities
on the Subject Property. RZC 21.64.010.G.2.b.
The identification and evaluation of any wetlands on the Subject Property is not
within the scope of the administrative interpretation described in the Process
Agreement. Attachment A; paragraph 2. The analysis provided in the Herrera
Memo regarding wetlands located on the Subject Property is not determinative
of their extent, characterization or type. The Herrera Memo identifies
conditions on the Subject Property that are indicative of the presence of
wetlands. The actual type, extent and boundaries of those wetlands would
need to be determined in the field by a qualified consultant pursuant to the
procedures, definitions and criteria set forth in RZC 21.64.030 before the Veals
pursue any regulated activities on the Subject Property. RZC 21.64.010.G.2.b.
3. Process for this Interpretation – RZC 21.76.070.D.3. This administrative
interpretation request is a Type I process that involves administrative review
and a decision by the Director of Planning and Community Development or
their designee. RZC 21.64.020.A.2.e; RZC 21.64.010.C.3; and Attachment A
paragraph 3. Administrative interpretations are categorically exempt from
review under the State Environmental Policy Act (SEPA). WAC 197-11800(6)(a). As required by the applicable review procedures in the City code,
this administrative interpretation uses generally recognized principles of
statutory construction. RZC 21.76.070.D.5.
Appeals of Type I decisions of the Director are made to the Hearing Examiner
in an open record hearing. Any appeal of the Director’s decision is required to
be in written form and must be received by the Redmond City Clerk’s Office no
later than 5:00 p.m. on the 14th day following the date of the decision. RZC
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21.76.060.D.4 and 21.76.060.I. Appeal decisions made by the Hearing
Examiner may be appealed to the King County Superior Court.
B.

Site Description.

The stream located on the Subject Property was reviewed and analyzed by Joanna
Crowe Curran and Brianna Blaud of Herrera Environmental Consultants, Inc. A thorough
description of Subject Property areas made available for site access under the terms of
the Process Agreement is provided in the Herrera Memo. Attachment C at pages 4
through 16. A timeline describing development in the vicinity of the Subject Property is
also included in the Herrera Memo. Refer to Appendix B of Attachment C. For brevity,
the site description and timeline are not repeated here, but are incorporated by this
reference as if set forth in full.
C.

Applicable Code Provisions.

RZC 21.78 I Definitions define “Intentionally Created Streams” as follows:
Intentionally Created Streams. Streams created through purposeful human action,
such as irrigation and drainage ditches, grass-lined swales, and canals.
RZC 21.78 S Definitions define a “Stream” as follows:
Stream. Those areas where surface waters produce a defined channel or bed. A
defined channel or bed is an area which demonstrates clear evidence of the
passage of water and includes, but is not limited to, bedrock, channels, gravel
beds, sand and silt beds, and defined-channel swales. The channel or bed need
not contain water year-round. This definition is not meant to include artificially
created irrigation ditches, canals, storm, or surface water runoff devices or other
entirely artificial watercourses unless they are used by salmonid or created for the
purposes of stream mitigation.
Streams are a subset of Fish and Wildlife Habitat Conservation Areas that are required
to be designated Class I, Class II, Class III, and Class IV according to the following criteria
of RZC 21.64.020.A.2.d:
i.
ii.

iii.

“Class I” streams are those streams identified as “Shorelines of the State”
under the City of Redmond Shoreline Master Program.
“Class II” streams are those natural streams that are not Class I and are either
perennial or intermittent and have salmonid fish use or the potential for
salmonid fish use.
“Class III” streams are those natural streams that are not Class I or Class II
and are either perennial or intermittent and have one of the following
characteristics:
A. Non-salmonid fish use or the potential for non-salmonid fish use; or
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iv.

v.

D.

B. Headwater streams with a surface water connection to salmon-bearing or
potentially salmon-bearing streams (Class I or II).
“Class IV” streams are those natural streams that are not Class I, Class II, or
Class III. They are either perennial or intermittent, do not have fish or the
potential for fish, and are non-headwater streams.
Intentionally Created Streams. These are manmade streams defined as such
in these regulations and do not include streams created as mitigation.
Purposeful creation must be demonstrated to the Committee through
documentation, photographs, statements, and/or other evidence. Intentionally
created streams may include irrigation and drainage ditches, grass-lined
swales, or other artificial watercourses unless they are used by salmonid fish
or created for the purpose of stream mitigation.

Analysis.

Streams fall into three categories which include shorelines of the state, natural streams
and manmade streams. RZC 21.64.020.A.2.d. For this reason, this interpretation uses
the term stream to refer to the watercourse located on the Subject Property and described
by the applicants as a drainage feature.
Stream classifications are required to be determined by the Department based on
consideration of maps, criteria contained in the critical areas regulations, and
consideration of the technical reports submitted by qualified consultants in connection
with an application. RZC 21.64.020.A.2.e. The Veal’s application for administrative
interpretation contains documentation, aerial photographs, affidavits of individuals,
technical reports produced in support of project applications in the vicinity of the Subject
Property, hydrology and stream assessment reports that were prepared for the Subject
Property in 2015 and 2017 respectively, and a legal analysis. Attachment B contains an
index of the documents submitted by the applicant in support of this interpretation. The
materials included in the application submittal is available in City File No. LAND-201900814.
The City also engaged Herrera to conduct data collection and background investigation,
a site inspection, and code review, and to produce a written technical memorandum
assessing the conditions of the stream. Attachment C contains the Herrera Memo.
Attachment D includes the scope of work negotiated with Herrera to produce a technical
memorandum in connection with this specific administrative interpretation request.
Application materials submitted by the Veals maintain that the stream located on the
Subject Property was manmade and constitutes an Intentionally Created Stream
consistent with the definition of Stream contained in RZC 21.78 and the criteria of RZC
21.64.020.A.2.d.v. City staff considered the Veal information together with the additional
factors that are required to be considered when the Department is called upon to classify
a stream.
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The watercourse located on the Subject Property is not an Intentionally Created
Stream and is determined by the Department to be a Class IV Perennial Stream
based on consideration of the following factors (RZC 21.64.020.A.2.e):
Maps (RZC 21.64.020.2.e.i through iv). A review of the Department of Fish and Wildlife
priority habitat and species maps, anadromous and resident salmonid distribution maps
contained in the habitat-limiting factors reports published by the Washington State
Conservation Commission, and federal and state information and maps related to species
of concern do not indicate the presence of a stream on the Subject Property. Attachment
B - Exhibit 11 page 2. However, the absence of identification on the above-referenced
maps is not determinative of the absence of a stream on the Subject Property.
A critical area on the Subject Property has been shown on City maps in the vicinity of the
stream since at least 1994. Maps indicating the presence of a wetland were adopted by
the City Council in 1993 and included in the Draft Environmental Impact Statement for the
Comprehensive Plan Update in 1994 (the “1994 Draft EIS”). Attachment G. A map
indicating the presence of a stream segment was first adopted as part of the City’s
Sensitive Areas Regulations by Ordinance No. 1955. Attachment E. A colored
geographic information system (GIS) version of the map included in Ordinance No. 1955
was also made available for public distribution starting in September 1997. Attachment
F.
Stream and wetland maps are continuously updated to reflect critical areas and
associated buffers as they are identified at a site-specific level during the development
review process. RZC 21.64.020.A.2.a. Mr. Veal’s own declaration acknowledges that at
the time they purchased the Subject Property in 1998, the passage of water across the
site was evident in the vicinity of the stream and wetlands shown on adopted City maps
from the same time period. Attachment B – Declaration of Rory Veal paragraph 11.
Application of Criteria in the Critical Areas Regulations (RZC 21.64.020.A.2.e.v).
The Veals seek to demonstrate through “documentation, photographs, statements,
and/or evidence” that the watercourse across the Subject Property is an Intentionally
Created Stream under the terms of RZC 21.64.020.A.2.d.v. The Veal information does
not demonstrate the facts needed to classify the stream as manmade, and such a
determination is not supported by the evidence.
Photographs from the Veal Application: Aerials dating back to 1936 were provided to
support the contention that a stream was not historically visible on the Subject Property
and that it was created after the property was purchased by the Veals. What the aerials
show is that the Subject Property was historically managed. The vegetation on the
Subject Property was maintained consistent with its historic use as a dairy farm. Buildings
located on the Subject Property and the adjacent property to the south, were clearly set
back from the location of the mapped stream. The aerials are grainy and the scale would
make it difficult to detect a narrow stream that is obscured by grass. Mowing and grazing
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associated with the historic farm use would also have prevented vegetation from
establishing near a watercourse that could have helped to visually define the stream on
old aerials of such poor visual quality. The aerial photographs provided by the Veals do
not demonstrate the historic absence of a stream.
Statements from the Veal Application: The Declaration of Rory Veal describes general
observations of the Subject Property that are not adequate to demonstrate that a stream
did not exist. He notes that when the Veals purchased the Veal Property to the south in
1984, they observed the Subject Property to be “open pasture with no indication of ditch,
stream, wetland, or other water body.” Attachment B – Declaration of Rory Veal
paragraph 4. The 2019 site investigation by Herrera and City staff illustrate that the
narrowly incised stream is difficult to detect even when an individual is immediately
adjacent to it. Attachment C – Appendix C includes photos taken after the stream was
exposed using an electric hedge trimmer. The absence of a small narrowly incised stream
in 1984 would not have been verifiable by distant observation.
Documents from the Veal Application: The position advanced in the Declaration of Rory
Veal at paragraph 10 is not supported by information contained in the 1994 Drainage
Report by Litchfield Engineering and contemporaneously produced City records. The
1994 Drainage Report confirms that a stream was known to exist on the Subject Property
long before Redwood Manor was constructed. The 1994 Drainage Report described the
drainage downstream from Redwood Manor as follows:
At the discharge point, the drainage flows down a natural drainage swale in a
westerly direction towards the Sammamish River. The swale descends at a slope
ranging from 15 to 35% and is approximately 3 feet deep, 3 feet wide with
sideslopes near vertical. The sidewalls of the swale are bare native sands and
gravel and appear stable as no significant signs of erosion were noted. Attachment
B – Exhibit 4, 1994 Drainage Report page 2.
The area described in the 1994 Drainage Report was contemporaneously shown on the
1993 sensitive areas map and the wetland map included in the 1994 Draft EIS for the
Comprehensive Plan Update. Critical areas on private property are often not mapped,
because access absent a pending development proposal is not available to City staff.
Critical areas become part the City’s identified critical area inventory as they are identified
at a site-specific level. RZC 21.64.020.A.2.a. The 1994 Draft EIS indicates that a waterrelated critical area was identified and began to appear on City maps of the Subject
Property around the same timeframe that the 1994 Drainage Report was submitted in
support of the Redwood Manor permit application. Attachment G.
In 1997, the Redmond City Council adopted a sensitive areas stream map by Ordinance
No. 1955. Attachment E. The map in this ordinance shows the stream segment on the
Subject Property consistent with the 1994 Drainage Report for Redmond Manor and the
wetland maps included in the 1993 sensitive areas regulations and the 1994 Draft EIS.
Colored maps prepared for public distribution in September 1997 also clearly identify a
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Class IV Stream segment on the Subject Property before it was purchased by the Veals
in 1998. Attachment F. These pieces of evidence rebut Veal’s contention that the stream
did not show signs of existence on the ground until after Redwood Manor was completed,
and they support the City staff findings in 2018 that a stream existed on the Subject
Property before construction of the stormwater system associated with the Redwood
Manor project. Attachment B – Exhibit 14 page 4 paragraph 3.3.
The position advanced in the Declaration of Rory Veal (Attachment B – paragraph 10)
and the other documents contained in the Veal application materials do not rebut the
findings contained in the 1994 Drainage Report and the contemporaneous identification
of a wetland on the Subject Property in documents produced by the City in 1993 and
1994. The stream was described on the Subject Property by Litchfield in the 1994
Drainage Report. Attachment B – Exhibit 4 page 2. The site-specific information from
the 1994 Drainage Report is consistent with wetland information that was
contemporaneously included in the 1993 sensitive areas maps and the 1994 Draft EIS.
Attachment G. The stream location and classification were then adopted into City code
in 1997. Attachments E, F and G.
Technical Reports Submitted by Qualified Consultants (RZC 21.64.020.2.e.vi).
Since the stream at issue first appeared on adopted City maps in 1997, four reports have
been prepared to evaluate the watercourse on the Subject Property. Three of the reports
were provided in the Veal application materials, and one report was prepared under
contract with the City.
Technical Reports from the Veal Application:
• McCarthy Hydrology Assessment 2015. Referred to as the “McCarthy Report”
contained in Attachment B – Exhibit 7.
• Beaver Creek Environmental Services, Inc. Stream Assessment Report
September 2017. Referred to as the “Beaver Creek Stream Assessment”
contained in Attachment B – Exhibit 11.
• Dodds Consulting Engineers, Inc. P.S. History of Surface Water Drainage through
WSDOT SP202 Culvert @Station 71+70 August 2019. Referred to as the “Dodds
Consulting Report” contained in Attachment B – Exhibit 6.
Technical Report from consultant retained by the City:
• Herrera Technical Memorandum October 2019.
Memo” contained in Attachment C.

Referred to as the “Herrera

Of the three technical reports submitted with the Veal application and considered in the
preparation of this interpretation, only one of them was prepared with the stated purpose
of classifying the stream by consultants qualified to identify and evaluate the sensitive
area in question. Refer to the Beaver Creek Stream Assessment contained in Attachment
B – Exhibit 11.

Administrative Interpretation File No. LAND-2019-00814
Page 9
The RZC authorizes the City to retain a qualified consultant to review and confirm the
applicant’s reports, studies and plans. RZC 21.64.010.G.3. Herrera was retained by the
City for this purpose. Only the Herrera Memo classifies the stream based on existing
City code requirements governing classifications and ratings of a Fish and Wildlife Habitat
Conservation Areas. Refer to the Herrera Memo contained in Attachment C.
Beaver Creek Stream Assessment (Attachment B – Exhibit 11).
The study methods used in the Beaver Creek Stream Assessment included an on-site
evaluation that was conducted on July 18, 2017. The stated “objective of this evaluation
was to define and delineate potential drainage corridor areas which may be present within
and adjacent to the project area as defined by the water-typing criteria noted within the
WDNR Forest Practice Rules (WAC 222-16-030).” Attachment B – Exhibit 11 page 3
Study Methods.
The Beaver Creek Stream Assessment states that the study methodology relies on the
water typing system of WAC 222-16-030. The WAC specifically defines “natural waters”
for the purposes of administering the referenced state code section as only excluding
“water conveyance systems which are artificially constructed and actively maintained for
irrigation.” WAC 222-16-030(5). The Beaver Creek Stream Assessment itself
demonstrates that this definition is not met when it concludes that the drainage feature
may or may not have been artificially constructed to drain stormwater and that the photo
evidence suggests it is becoming more distinct and visible over time. Attachment B Exhibit 11 page 4 Findings and Conclusions. If the drainage feature had been artificially
created and actively maintained over time as required by state code, it should have been
visible all along. The Beaver Creek Stream Assessment methodology used to reach the
ultimate Findings and Conclusions does not provide the analysis necessary to
demonstrate that the stream is not a “natural water.”
The Beaver Creek Stream Assessment contains no analysis to support a conclusion that
the watercourse is not a natural one that should be designated as a Class I, Class II,
Class III, or Class IV stream. The final stream determination contained in Attachment B
– Exhibit 11 page 3 is made based on limited analysis and field observations that include
unsubstantiated conclusions about the origin of the water flowing onto the Subject
Property. The report findings are supported only by a bulleted list of generic drainage
characteristic that are ostensibly verified by photo evidence. Attachment B - Exhibit 11
page 4 Findings and Conclusions.
The stream determination included in the Beaver Creek Stream Assessment states “that
one area of the site exhibited characteristics applicable as a “stream;” but then goes
on to conclude without explanation that “this feature appears created out of upland as a
surface water runoff device, and therefor is unregulated by City of Redmond.” Attachment
B – Exhibit 11 page 3 (emphasis added). There is no discussion of how this conclusion
was reached through application of the City code. There is also no explanation as to why
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the full length of the watercourse would not be properly classified as a more restrictive
Class IV Stream since this protective approach is prescribed by RZC 21.64.020.A.d.
Finally, the Beaver Creek Stream Assessment specifically notes that: “Stream
boundaries, classifications, ratings, and proposed buffers must be reviewed and
approved by the City of Redmond Planning Services and potentially other regulatory
agencies” and that Beaver Creek “is not responsible for design costs incurred before this
document is approved by appropriate resource and permitting agencies.” This statement
rightly acknowledges that the report is not determinative of the proper steam classification
until it is reviewed and approved by the Department. RZC 21.64.020.A.e. In Spring of
2018, Mr. Veal sought City verification of the stream classification based on the reports
that had been prepared for the Subject Property. In May 2018, City staff rightly concluded
that the “watercourse on parcel 3526059123 meets the criteria of a Class IV Stream from
the pipe outlet under Red-Wood Road, across the whole length of the parcel, and down
the ravine to where it discharges to the wetland.” Attachment B – Exhibit 14 page 7. The
stream determination provided in the Beaver Creek Stream Assessment was not
approved by the City or, based on available information, by any other resource or
permitting agency. Declaration of Rory Veal paragraph 25.
Essentially, City staff concluded that relevant factors demonstrate the watercourse
constitutes a stream pursuant to RZC 21.64.020.A.2.d, and that although the flow and
location may have changed over time, the stream occurred naturally before the
construction of any stormwater facilities in the vicinity of the Subject Property. The Beaver
Creek Stream Assessment does not provide the level of detail or analysis required of a
written stream assessment. It does not demonstrate that the 1997 stream mapping on
the Subject Property is inaccurate or that the stream is manmade.
Herrera Memo (Attachment C).
Consultant services were sought from Herrera to identify and evaluate the critical area at
issue in this administrative interpretation. Of the technical studies referencing the stream
on the Subject Property, only the Herrera Memo classifies the stream based on existing
City code requirements governing classifications and ratings of a Fish and Wildlife Habitat
Conservation Area.
Herrera assigned a fisheries biologist and a fluvial geomorphologist to conduct a site visit
and document the existing stream conditions on the Subject Property. They were joined
on the site visit by Gary Schimek and Carol Helland from the City of Redmond and Rory
Veal. Attachment C – page 4.
The Herrera Memo included an examination of the Veal’s application materials in addition
to a more in-depth examination of the underlying topography. The Herrera analysis
considered the geologic and geomorphic history of the watercourse and surrounding land
to determine whether the stream existed prior to the surrounding land development.
Attachment C – pages 4 through 11. This analysis shows how the stream over the
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Subject Property formed naturally overtime through a combination of spring discharge
and contribution from a perched aquifer. Conclusions in the Herrera Memo are supported
by topographic contour patterns and the presence of road culverts installed in the early
1900’s to convey natural flow. This evidence is indicative of the many small drainages
that exist in the hillslopes above the Sammamish River. These conclusions are also
consistent with stream identification and typing that has occurred at the site-specific level
for public2 and private3 development projects proposed in the Sammamish River Valley.
The evidence presented in the Herrera Memo indicates that the erosional watercourse
through the Subject Property was created by natural drainage conditions. Attachment C
- page 7. Natural streams are required to be designated as Class I, Class II, Class III, or
Class IV streams according to the criteria contained in RZC 21.64.020.A.2.d. The Herrera
Memo provides a detailed assessment of the watercourse conditions that includes a
description of the stream, the flow and gradient characteristics, stream bed conditions,
stream bank stability and stream bank vegetation required by RZC Appendix 1 section
B.2.c.ii.A. Attachment C – pages 12 through 16 The evidence of the passage of water
occurring on the Subject Property prior to any upland development is clearly documented
in the Herrera Memo based on the geomorphology and hydrology of the area. Attachment
C – page 16 Conclusions.
The Herrera Memo is the only technical report prepared for the stream on the Subject
Property that provides the information necessary for the City to make the stream
classification determination requested by the Veals.
E.

Conclusion.

Application of the referenced code provisions as provided in this interpretation give effect
to its intent. The watercourse located on the Subject Property is properly defined as a
stream pursuant to RZC 21.78 S Definitions and RZC 21.64.020.A.2.d because although
the flow and location may have changed overtime due to artificial influences, it occurred
naturally from the passage of water. This determination is supported by evidence of
historical drainage patterns, constructed conveyances, soils information and physical
conditions documented in the Herrera Memo together with an evaluation of the factors
contained in RZC 21.64.020.A.2.e.
The stream on the Subject Property is designated as a Class IV Perennial Stream.
III.

CONSISTENCY WITH APPLICABLE DECISION CRITERIA

In making an interpretation of the provisions of the RZC, the Director is required to
demonstrate consistency with applicable decision criteria. RZC 21.76.070.B.3.a (Criteria

2

9800 Red-Wood Road ravine stabilization. SEPA Review SEPA-2016-01674.
Proctor Willows development. Master Planned Development LAND-2019-00349, Development Agreement LAND-2019-00351 and
SEPA Review SEPA-2019-00807.
3
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Applicable to All Land Use Permits) and RZC 21.76.070.D.4 (Administrative Interpretation
Decision Criteria).
A. Consistency between the Interpretation and Applicable Comprehensive Plan
provisions.
The City’s Comprehensive Plan contains framework policies which express the core
concepts upon which the Comprehensive Plan is based. These foundational policies set
the direction for how various elements of the Plan address the trends, opportunities, and
mandates facing the City. One of the main goals of the Plan is to protect and enhance
the quality of the natural environment, and to sustain Redmond’s natural resources as the
City continues to accommodate growth and development. Comprehensive Plan Goals,
Vision and Framework Policies – A. Goals for Redmond. Protection, enhancement and
restoration of habitat and natural ecosystem function is prescribed to provide resilience
and adaptability, prevent natural hazards, and support biological imperatives for clean
water and air. Comprehensive Plan - FW-6. Redmond is viewed as a green city that
should be maintained with an abundance of trees, forested areas, open space, parks,
wildlife habitats, riparian corridors, access to shorelines and other elements of its beautiful
natural setting. Comprehensive Plan – FW-38.
In addition, the Natural Environment Element has policies that specifically address critical
areas and riparian corridors.
NE-20 Use the precautionary principle when there is an absence of valid scientific
information or incomplete scientific information accompanying a development
application. Use rigorous analysis to appropriately limit development and land uses
activities until the uncertainty is sufficiently resolved.
NE-75 Protect and enhance rivers, streams and lakes, including riparian and
shoreline habitat, to protect water quality, reduce public costs, protect fish and wildlife
habitat, and prevent environmental degradation. Protect both perennial and
intermittent streams to preserve natural hydraulic and ecological functions, fish and
wildlife habitat, recreational resources, and aesthetics.
NE-76 Maintain natural hydrological functions within the city’s ecosystems and
watersheds and encourage their restoration to a more natural state.
NE-78 Avoid development impacts to riparian corridors. Protect riparian vegetation
within stream buffers to maintain ecological functions. Enhance and rehabilitate these
areas if they are impacted by development and encourage this when development
takes place on adjacent uplands. Establish stream buffers to protect riparian
ecological functions that contribute to healthy stream systems.
NE-79 Preserve and enhance the natural appearance of stream corridors.
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NE-84 Avoid alteration of riparian stream corridors to the maximum extent possible.
Whenever possible, avoid reduction in the capacity of natural drainage courses and
minimize enclosures of natural drainage ways. Discourage stream relocation except
as identified in NE-81. Replace and enhance the flood control and habitat values of
drainage courses when relocation or alteration is necessary for public benefit.
Require enhancement when alteration of a stream to increase the usability of a site
is permitted.
Both the Framework Policies and specific Natural Environment Element policies support
the Department’s interpretation which will protect and enhance the natural ecosystem on
the Subject Property, avoid impacts to those systems, and maintain their hydrological
functions. The materials included in the Veal’s application do not provide the
documentation needed to demonstrate that the stream on the Subject Property is
manmade. In contrast, the Herrera Memo provides a thorough scientific analysis that
finds the watercourse across the Subject Property occurred naturally. Even if the findings
in the Herrera Report do not provide absolute certainty that the stream was natural, the
presented evidence is compelling. Policy NE-20 requires use of the precautionary
principle when classifying critical area resources. The Department finds that the Herrera
Memo contained the rigorous scientific analysis necessary to determine the watercourse
is a Class IV Perennial Stream that warrants the limitations on development and land use
activity required by the critical areas regulations for a natural watercourse.
B. Consistency between the Interpretation and Applicable Regulations.
The Redmond critical areas regulations are intended to preserve the City’s environmental
features and only allow development where critical areas are appropriately considered
and the development is compatible with unique characteristics of the on-site resources.
RZC 20.64.010.A. Fish and Wildlife Habitat Conservation Areas are defined to include
streams, underground waters, and other surface waters and watercourses, and these are
always considered to be natural waters unless they constitute a water conveyance system
that was “artificially constructed and actively maintained for irrigation.”
RZC
21.64.020.A.1.e.
The photographs, statements and documents provided in the Veal
application do not adequately demonstrate that the stream on the Subject Property is not
a natural water of the state.
As early as 1994, evidence of critical areas on the Subject Property was captured in City
mapping. The 1994 Draft EIS on the Comprehensive Plan update identified wetlands on
the Subject Property in the vicinity of the stream. These details emerged as data about
the watercourse was contemporaneously collected to support permit approvals for
Redmond Manor. By 1997, the stream on the Subject Property was included on maps
adopted by the City Council and was shown on colored inventory maps that were
distributed to the public from the permit counter. All of this information was publicly
available prior to the Veal’s purchase of the Subject Property in 1998 and prior to the
construction of Redwood Manor. This further supports staff conclusions in 2018 that
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although flow and location may have changed over time, the stream of the Subject
Property occurred naturally and is not manmade.
Even if the stream had not appeared on maps prior to development located in vicinity to
the Subject Property, the stream class determination of the Department in this
interpretation is appropriate. Critical areas maps are only intended to be a general guide.
They are for the assistance of property owners and other interested parties. The critical
area boundaries are generalized, and the actual type, extent and boundaries of critical
areas are required to be determined in the field by a qualified consultant. RZC
21.64.010.E.2.
The Herrera Memo produces the science-based analysis necessary to appropriately
classify the stream on the Subject Property. RZC 21.64.020.A.2.e. No other technical
memo reviewed in preparation for this administrative interpretation compares in sitespecific detail, investigative specificity, or depth of analysis undertaken to produce the
Herrera Memo. If a conflict is deemed to exist between a mapped stream location and
designation, the criteria and standards of the critical areas regulations are required to
control, and the Herrera Memo was produced in compliance with these standards and
regulations. RZC 21.64.010.E.2. The stream class determination of the Department
relies on the best scientific data available about the Subject Property, and a Class IV
Perennial Stream determination is necessary to protect the public health, safety, and
general welfare. RZC 21.64.010.B.4.
C. The provisions of the RZC shall be considered to be the minimum requirements
adopted for the promotion and protection of the public health, safety, and
general welfare, and all administrative interpretations shall be made in this
context.
Protection of critical areas is in accordance with the Growth Management Act and through
the application of best available science, as determined according to WAC 365-195-900
through 365-195-925, and in consultation with state and federal agencies and other
qualified professionals. There are multiple purposes for Critical Areas regulations.
Among them includes assuring the conservation and protection of critical areas from loss
or degradation by classifying and designating critical areas to restrict land uses and
development which are incompatible with environmentally critical areas.
RZC
21.64.010.A.2. Identification, regulation, and protection of critical areas is necessary to
protect the public health, safety, and general welfare. RZC 21.64.010.B.4.
D. The RZC is not intended to interfere with, abrogate, or annul any easements,
covenants, or other agreements between parties, except where the agreements
may conflict with the enforcement of the RZC.
This criterion is not applicable to this interpretation request as it is specific to ensuring the
Zoning Code does not interfere with, abrogate, or annul any easements, covenants, or
other agreements between the parties. The Applicants seek an administrative
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interpretation of RZC Chapter 21.64 to classify a stream located on the Subject Property
and to determine whether the stream is perennial or intermittent.
E. In the case of conflicts between parts of the RZC or between the RZC and other
rules, regulations, resolutions, ordinances, or statutes lawfully adopted by
other authority having jurisdiction within the City, the most restrictive shall
govern. In the case of conflicts between the text, maps, and charts of the RZC,
the text shall govern unless otherwise stated.
Critical areas regulations apply as an overlay and in addition to zoning, land use, and
other regulations established by the City. In the event of any conflict between these
regulations and any other regulations of the City, the regulations which provide greater
protection to environmentally critical areas apply. RZC 21.64.010.F.1. The stream
classification determination of the Department in this interpretation is appropriate. The
interpretation relies on a review of maps, photos, statements and technical
documents. It relies on the best scientific information available, and applies the
applicable standards, regulations and criteria to the specific facts and circumstances
of this interpretation request to give meaning to all applicable code provisions. The
interpretation is also consistent with the precautionary principle mandated by the
Comprehensive Plan by determining that the watercourse on the Subject Property is
a Class IV Perennial Stream that warrants the limitations on development and land
use activity required by the critical areas regulations for a natural watercourse.
F. Interpretation of the Official Zoning Map shall be as set forth in RZC 21.04.020.B.
This criterion is not applicable to this interpretation request. The Applicants seek an
administrative interpretation of RZC Chapter 21.64 to classify a stream and to
determine whether the stream is perennial or intermittent. This decision of the
Department does not include an interpretation of the Official Zoning Map.
G. Interpretation of the Redmond Comprehensive Plan is to be made recognizing
that the boundaries of the plan categories are not exact but illustrate general
relationships and locations.
This criterion is not applicable to this interpretation request. The Applicants seek an
administrative interpretation of RZC Chapter 21.64 to classify a stream and to
determine whether the stream is perennial or intermittent. This decision of the
Department does not include an interpretation of the Redmond Comprehensive Plan.
V.

APPEAL

Appeals of Type I decisions of the Director are made to the Hearing Examiner in an open
record hearing. Any appeal of the Director’s decision is required to be in written form and
must be received by the Redmond City Clerk’s Office no later than 5:00 p.m. on the 14th

Administrative Interpretation File No. LAND-2019-00814
Page 16
day following the date of the decision. RZC 21.76.060.D.4 and 21.76.060.I. Appeal
decisions of the Hearing Examiner may be appealed to the King County Superior Court.
ATTACHMENTS:
A.
B.
C.
D.
E.
F.

Process Agreement between the City and the Veals
Veal Administrative Interpretation Application Submittal Index
Herrera Technical Memorandum dated October 17, 2019
Herrera Scope of Work Task Order #19-01
Ordinance No. 1955 effective November 27, 1997
1997 Sensitive Areas Map - Stream Classification. Redmond Community
Development Guide Supplement No. 2 – December 1999
G. 1993 Sensitive Areas Map – Wetlands and City of Redmond Comprehensive
Plan Draft Environmental Impact Statement August 1994 – Appendix A.
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Technical Memorandum (continued)

Watercourse Assessment for Parcel No. 3526059123 (Veal Property)

INTRODUCTION
Herrera Environmental Consultants, Inc. (Herrera) prepared this technical memorandum for the City of
Redmond (City) to review an existing watercourse on private property, tax parcel 3526059123 (Subject
Property). The approximately 3.1-acre property is owned by Rory and Donna Veal (Property Owner), on
the western side of State Route (SR) 202, Redmond-Woodinville Road Northeast (hereafter, SR 202) in
Redmond, WA (Figure 1). The terminology, Subject Property, will also be applied to the parcel prior to
ownership by Rory and Donna Veal. The purpose of this review is to determine whether the
watercourse, also called a drainage feature, that flows through the Subject Property is a City-regulated
stream, and, if so, to classify the watercourse as perennial or intermittent stream based on existing City
of Redmond code, observed conditions, and geologic history. Joanna Crowe Curran is a quantitative
fluvial geomorphologist with a master’s degree in geological sciences from the University of Texas at
Austin and a doctorate from the department of Geography and Environmental Engineering at The Johns
Hopkins University (Appendix D). Brianna Blaud is a fisheries biologist with a master’s degree from the
University of Washington and 8 years of professional experience with fluvial habitat analysis.
This memorandum summarizes documents reviewed, the results of a field visit, analysis of hydrology
and geology information related to natural watercourse formation, stream classes as identified in City of
Redmond code, and our professional conclusions regarding the watercourse classification. Herrera
examined documents provided by the City and the Property Owner, and additional relevant research
documents. The documents and maps examined are listed in Appendix A. The scope of work defined by
the Process Agreement (Appendix A) limits Herrera to the classification of the watercourse and does not
include the evaluation of any wetlands that might be present. Because the classification depends in part
on the history of SR 202 development, historical information on typical road development in the area in
the early 1900s and a detailed development timeline are presented in Appendix B.

Subject Property Background
Over recent decades, the population in the Redmond area has grown. Land use has changed from
logging and agricultural practices to high-tech firm offices and residential housing. Housing
developments and road improvements in the area have occurred to meet the demands of the growing
population. The associated changes to stormwater infrastructure have affected drainage patterns in the
area of the Subject Property.
On September 3, 1998, Rory and Donna Veal purchased the Subject Property (Parcel
number 3526059123). It is adjacent to tax parcel 225059135, which was purchased by Rory and
Donna Veal in 1984. A 12-inch culvert was present at the time to convey water under SR 202 and onto
the Subject Property (see Figure 1).
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Technical Memorandum (continued)

Watercourse Assessment for Parcel No. 3526059123 (Veal Property)

A representative from the City of Redmond performed site visits on April 9 and April 14, 2014, to
provide an assessment of critical areas on the Subject Property. There was 0.42 inch of rain on April 9,
2014, and there was flow exiting the 12-inch culvert under SR 202 onto the Subject Property. The
weather was dry between field visits and there was flow in the watercourse on the Subject Property on
April 14th as well. The lack of precipitation in days preceding the April 14 visit indicates this flow is from
the subsurface pipes draining an aquifer underlying the area and that this aquifer provides a perennial
water supply to the downstream watercourse. On both dates, the watercourse was found to have a
defined channel and a wetland area.
In 2016, a ditch was dug to direct unconfined surface runoff from SR 202 into the main watercourse. At
the same time, much of the shorter vegetation around the watercourse on the Subject Property was
removed in 2016. Vegetation clearing made the small watercourse more visible. A secondary impact of
clearing and the associated regrading of the surrounding land may be an increase in flow volume within
the watercourse because of the absence of vegetation to absorb surface and shallow groundwater.
A team from Herrera consisting of a fisheries biologist, Brianna Blaud, and a fluvial geomorphologist,
Joanna Crowe Curran, conducted a site investigation on September 6, 2019, to document existing
watercourse conditions on the Subject Property. The field team was accompanied by Gary Schimek and
Carol Helland with the City of Redmond, and Rory Veal. The field team investigated watercourse
conditions through and downstream of the Subject Property and observed upstream conditions in the
relevant catch basins. The field team documented existing channel, flow, and riparian conditions within
25 feet of the center of the watercourse and to the downstream wetland and ravine. The Process
Agreement (Appendix A) restricted field access to the area within 25 feet of the center line of the
watercourse. The area north of the watercourse was largely inaccessible. The team also examined two
catch basins (74+50 and 71+70) to determine flow in the stormwater system upstream of the Subject
Property.

ANALYSIS
Our analysis considered the geologic and geomorphic history of the watercourse and surrounding land
to determine whether the watercourse would have existed as a stream prior to land development. We
investigated how land use changes have impacted the watercourse since the origins of SR 202 in the
early 20th century. The results of this analysis are presented in a linear timeline highlighting points in
time when a change in land use occurred as well as if or how the watercourse was impacted. A more
detailed timeline is in Appendix B.

Geomorphology and Hydrogeology
The predevelopment drainage patterns from the hillside have been determined through combined
analysis of area topography, geology, surface soils, and hydrogeology. The geology and soils are the
underlying features that establish the drainage pattern in the area.
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Technical Memorandum (continued)

Watercourse Assessment for Parcel No. 3526059123 (Veal Property)

Area geology is defined by the Vashon Stade of the Puget Sound glaciation, 13,000 years before present
during the Pleistocene Epoch (Figure 2; Minard 1983; Minard and Booth 1988). The highest elevations in
the drainage area are composed of Fraser age Vashon till, Qvt, that deposited during glacial advance.
This till is an unsorted mix of sediments ranging in size from clay to boulders. The sand content is high
throughout, and clay contents are spatially variable. Higher clay contents are found where the overlying
sediment and ice has compacted the layer into hard Lodgement till. Water easily infiltrates from the
surface until reaching the Lodgement till layer, typically 3 to 6 feet deep (USDA 2019). The impermeability of
the till causes precipitation that has infiltrated from the surface to be stored in a shallow, perched aquifer.
The presence of a perched aquifer is indicated by the investigations by Terra Associates (1996). Their
logs define the perched aquifer that drains the upper 6 feet of soils and is bounded by Lodgement till.
Underlying the Lodgement Till layer is an advance outwash layer, Qva. Sediments of the Qva layer are
exposed downslope where the till layer has eroded. This is a thick layer of pebbly sand and gravel that
has been sorted and coarsens upward. The layer was deposited as the glacier ice retreated. Further
downslope, the transitional beds of the Fraser and Pre-Fraser glaciations are exposed, Qtb. These finegrained sediments deposited at a distance from the ice front, often in lakes and rivers that were present
before glaciation. There is high clay content mixed with silts and fine sands, and this geology is generally
associated with wetland areas. It is within these sediments that a second aquifer developed. Also
shallow, this aquifer is within the outwash soils and emerges as seeps and springs lower on the hillside
and throughout the valley where the underlying geology is of advance outwash and the transitional beds
of the Fraser and Pre-Fraser glaciations. Immediately around the Sammamish River are more recent
deposits associated with the fluvial sediments of the Sammamish River floodplain, Qyal.
The permanence of the two aquifers is confirmed by Aspect in their 2018 report (Aspect 2018)1. They
found groundwater levels that varied from 3.1 feet above ground surface to 7 feet below ground surface
at a location below present-day SR 202. Other wells under SR 202 and on the hillside immediately
downhill of the road had static groundwater levels 6.5 to 7 feet below ground surface. The groundwater
table measured at 7 feet below ground surface is the lower aquifer supplying water to the watercourse
and wetlands on the downslope side of the road. The artesian conditions indicate flow in the perched
aquifer. The existence of standing water on the upper hillslope prior to development was confirmed in
1991 testimony2 (October 7, 1991, Findings and Decision of the Hearing Examiner of the City of
Redmond). The standing water would have emerged from springs fed by the perched aquifer.
The geologic and hydrogeologic history of the area indicate how the watercourse formed naturally over
time. Springs discharging from the perched aquifer formed the headwaters on the upper hillslope. These
waters were joined by additional water emanating from the perched aquifer and eroded a watercourse
into the hillslope. As the watercourse traveled downstream, water from the shallow aquifer flowed into
the channel and further defined the stream channel and provided perennial flow. As the flow
accumulated in the downhill direction, the saturated area and watercourse become larger and had a
greater influence on topography and area vegetation. Where the topographic gradient reduced
downstream, seeps around the watercourse helped develop a large area of marsh-like vegetation and
wetland.

Aspect Consulting, LLC was contracted by the City of Redmond to perform geotechnical evaluations of the SR 202
embankment and shoulder slumping/failure, surface water drainage control, and the formation of a sinkhole on
the west side of the guard rail.

1

Following submittal of the preliminary plat for Redwood Manor by Mr. Kluger, the City of Redmond held public
hearings on the proposed subdivision.

2
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Watercourse Assessment for Parcel No. 3526059123 (Veal Property)

Topographic maps indicate the locations where the water has eroded into a single channel large enough
to be included on a map. The inclusion of a small channel is determined by the purpose of the map and
the map scale. Areas where there is a small channel in a large area dominated by seeps and saturated
soils will not have a strong expression on a large-scale topographic map. In those cases, LIDAR is now
employed to supplement topographic map interpretation.
The oldest maps of the Subject Property and surrounding areas are from the late 19th century and were
created to document the amount of timber in the area. Rivers and ground elevations were only
incidentally mapped. Topography was not included in a map of the area until the 1897 land classification
map of the USGS (Gannett et al. 1900). This map has a scale of 1:125,000 and a 50-foot contour interval
(Figure 3). The 1897 land classification map illustrates a large wetland and marsh area around the
Sammamish River. Only the larger drainages are indicated with a river line, but the contour patterns are
indicative of many smaller drainages in the area. The USGS relies on the user to identify the contour
patterns and understand where there are small erosional features on hillsides. The USGS 1965 guide to
topographic features on hillsides states:
“The typical contour characteristic of stream courses is the shape of the contour reentrant, the
part of the contour. that curves or bends toward and away from the drainage channel. In a
series of contours outlining a hill, reentrants show the courses of streams too small to be shown
on the map with blue lines. The spacing between the reentrants along a stream shows the grade
or slope of the watercourse” (Rowland 1965).
The 1950 USGS topographic map (Figure 4) and more recent geologic maps (see Figure 2) are at a
1:24000 scale with 25-foot contour intervals (USGSa 1950; USGSb 1950). Thus, these provide greater
detail of where the contour patterns indicate an erosional watercourse draining the hillslope. In
Figures 2 through 5 the erosional features have been identified by arrows where they are indicated on
the 1897 through 1982 topographic and 1980s geologic maps of the parcel area. All indicate an erosional
watercourse through the Subject Property under natural drainage conditions. The LiDAR hillshade
basemap with 5-foot contours provides the most detailed representation of the natural drainage in the
area (Figure 5). The natural drainage patterns have been added to the LiDAR map in Figure 6.
Aerial photos are frequently used in geomorphic investigations to evaluate broad changes in channel
appearance over time, specifically channel planform and riparian cover. However, the use of aerial
photos in all situations is limited by both the photo quality and the size of the watercourse. While there
are aerial photos of the subject property area dating to the 1930s, the resolution of these photos is
limited. The large structures on the land are visible, but the watercourses are not. The small size of the
watercourse on the Subject Property necessitates a photo resolution of less than 2 feet, and even with a
high resolution the watercourse would be obscured by vegetation. There is a larger watercourse, Willow
Creek, to the north of the Subject Property. On most of the photos, it is not possible to distinguish
clearly the subject watercourse or the much larger Willow Creek. Only in more recent aerial images, can
Willow Creek be identified as following the path of its riparian cover. Therefore, while the aerial imagery
was examined, it was not used as a significant part of the analysis.
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Figure 3.
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Watercourse Assessment for Parcel No. 3526059123 (Veal Property)

1897 Land Classification Map. Original map scale 1:125000. Enlarged area is off the Subject Property and surrounding area. Black
arrows show areas where the topographic contours indicate likely watercourses..
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Watercourse Assessment for Parcel No. 3526059123 (Veal Property)

2019 Watercourse Conditions
Water enters the Subject Property through a 12-inch culvert under SR 202 at 71+70 (Figure 1). The
culvert is a round precast concrete culvert set under approximately 5 feet of road fill (Photo 1,
Appendix C). The area around the culvert is supported by a gabion basket that is starting to slump, and
the area around the basket is showing signs of erosion, which was also identified by a geotechnical
review (Aspect 2018). The Herrera team measured flow rate from the culvert at 2.69 gallons per minute
(gpm) or 0.006 cubic feet per second [cfs] (Photo 2, Appendix C). For comparison, the Beaver Creek
(2017) report estimated the flow though the watercourse at 450 to 370 gpm (1 to 2 cfs) on July 18,
2017. The City of Redmond field investigation in April, 2014 also documented flowing water at the site.
The weeks preceding the site visit had been without rain. As part of the site visit, Herrera examined two
upstream catch basins. There was steady water flowing through the inlet to the catch basin at 71+70
(Photo 3, Appendix C, and Figure 1). Shallow subsurface water flowing through this aquifer is
intercepted by stormwater drains and directed to the catch basin. This is the perched aquifer flow
identified by past groundwater investigations and that formed seeps and springs on the hillslope prior to
development. The only source for this water is the perched aquifer underlying the hillslope. The
persistence of steady flow from the perched aquifer through the drier summer months is further
indication that the watercourse formed through natural erosional processes over time and is a perennial
stream channel.
The culvert outlet is elevated 1.5 foot over a plunge pool approximately 2.3 feet wide, 4.3 feet long, and
0.7 foot deep (Photo 4, Appendix C). The plunge pool bottom was a thick mud with organics. There were
larger rocks in the area that appeared to have fallen from the banks and have remained in and around
the pool.
The channel immediately downstream of the culvert had a top width of 2.6 feet, a bank height of
0.4 foot, a wetted width of 0.7 foot, and a wetted depth of 0.4 foot. For comparison, the watercourse
was previously approximated to be 3 feet deep, 3 feet wide, with near vertical banks in the 1996
drainage report for Redwood Manor. The similarity in channel dimensions over time illustrates the
overall stability of the channel. Herrera also found the channel to be incised with near vertical banks
(Photo 5, Appendix C). The banks have significant clay content and appear stable. The bed was a mix of
gravel and sand with a median gravel size of 1.3 inches (32 mm) (Photo 6, Appendix C).
Riparian vegetation consists mainly of horsetail (Equisetum spp.), lady fern (Athyrium filix-femina),
creeping buttercup (Ranunculus repens), and invasive Himalayan blackberry (Rubus armeniacus) in a red
alder (Alnus rubra) tree line. The riparian buffer has been cleared to the left bank (northwest) and is a
maintained lawn with evidence of mole and rabbit activity. The right bank (southeast) has not been
cleared and is dominated by Himalayan blackberry.
An approximately 100-foot manmade ditch was dug from a location on the downhill side of SR 202 east
of 71+70 to connect with the watercourse approximately 60 feet downstream of the culvert.
Measurements were not collected for the ditch beyond noting the confluence location because it
extended beyond the area accessible as defined by the Process Agreement (Appendix A)(Photo 7,
Appendix C). There was no water in the ditch at the time of the field visit. Just upstream of the
confluence of the ditch and watercourse through the Subject Property, the channel has a bankfull width
of 2.3 feet, bank height of 2.1 feet, a wetted width of 0.7 foot, and a wetted depth of 0.2 foot (Photo 9,
Appendix C). The channel bed is composed of coarse sands and large gravels and cobbles, averaging
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1.3 to 1.8 inches (32 to 45 mm) in diameter. The channel continues another 150 feet from the
confluence before transitioning into wetland habitat (Photo 10, Appendix C).
The channel follows the alder tree line from approximately 20 feet downstream of the culvert outlet to
the upstream extent of the wetland habitat in a sequence of glide habitats separated by elevation
changes determined by the substrate type (Photo 8, Appendix C). The average gradient through this
reach is approximately 0.58 percent. The channel bed is generally gravel and sand that has been eroded
in areas to expose the underlying Lodgement Till layer. Where the Lodgement Till forms the channel
bed, the channel maintains a low slope, creating glide-like features. Between the glides, the channel bed
is primarily gravel and sand. Because of the higher erosion rates of non-cohesive sediment, the channel
tends to have higher banks and steeper slope in reaches with a gravel and sand bed. A drop in bed
elevation occurs at the transitions from hardpan to gravel and sand, creating drops in the longitudinal
channel profile. Where the channel is incised, the bank heights average 2.1 feet on the left bank
(northwest) and 2.8 feet on the right bank (southeast). Bank height decreases to 0.6 and 1.0 feet where
there is Lodgement Till, decreasing the amount of channel incision. The channel width varied from 2.0 to
2.6 feet over the reach while the wetted width was 0.3 to 0.7 foot.
In the wetland habitat, the gradient decreases to 0.10 percent and the channel becomes less incised
(Photo 11, Appendix C). The riparian vegetation includes several native plants, including sedges (Carex
spp.), rushes (Juncus spp.) and horsetail, as well as several invasive species that can grow in either
wetland or upland conditions (reed canarygrass [Phalaris arundinacea], evergreen blackberry [Rubus
laciniatus], Himalayan blackberry, bittersweet nightshade [Solanum dulcamara], bindweed [Convolvulus
arvensis]). A defined channel flowed through this wetland habitat, indicating the presence of seeps to
maintain the wetland area. The channel averaged 1.6 feet wide with 0.3-foot bank height, a wetted
width of 0.8 foot, and a wetted depth of 0.1 foot. In many locations both in the wetland habitat and
along the reach upstream, the main channel was obscured by tall grasses that laid across the channel
and were longer than the channel width (Photo 12, Appendix C).
Downstream of the wetland, the watercourse flows through a reed canarygrass bed before transitioning
to the mapped Class IV forested stream to the west of the Subject Property (Photo 13, Appendix C). At
the base of the forested slope, the stream infiltrated before reaching the Sammamish River.

Watercourse Type and Classification
According to Redmond Zoning Code a “Stream” is defined as:
Those areas where surface waters produce a defined channel or bed. A defined channel or bed is an area
which demonstrates clear evidence of the passage of water and includes, but is not limited to, bedrock,
channels, gravel beds, sand and silt beds, and defined-channel swales. The channel or bed need not
contain water year-round. This definition is not meant to include artificially created irrigation ditches,
canals, storm, or surface water runoff devices or other entirely artificial watercourses unless they are
used by salmonid or created for the purposes of stream mitigation. RZC 21.78
”Salmonid” is defined as:
a species of the family Salmonidae: the salmons, trout, chars and whitefishes. RZC 21.78.
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Streams are designated Class I, Class II, Class III, and Class IV according to the criteria in Redmond Zoning
Code (RZC; Redmond Municipal Code Title 21) 21.64.020.A.2.d.

● Class I streams are those streams identified as “Shorelines of the State” under the City of
Redmond Shoreline Master Program.

● Class II streams are natural streams that are not Class I and are either perennial or
intermittent and have salmonid fish use or the potential for salmonid fish use.

● Class III streams are natural streams that are not Class I or Class II and are either
perennial or intermittent and have one of the following characteristics:
o

Non-salmonid fish use or the potential for non-salmonid fish use; or

o

Headwater streams with a surface water connection to salmon-bearing or potentially
salmon-bearing streams (Class I or II).

● Class IV streams are natural streams that are not Class I, Class II, or Class III streams. They
are either perennial or intermittent, do not have fish or the potential for fish, and are not
headwater streams.

● Intentionally Created Streams are manmade streams defined as such in regulations and

do not include streams created for mitigation. Intentionally created streams may include
irrigation and drainage ditches, grass-lined swales, or other artificial watercourses unless
they are used by salmonid fish or created for the purpose of stream mitigation.

When more than one classification is present in a short, alternating segment on a property, the stream
is classified according to the stream class that is more restricted in the regulations (e.g., Class IV
alternating with Class II, the stream would be classified as Class II).
The purposeful creation of streams must be demonstrated through documentation, photographs,
statements, and/or other evidence; otherwise, a stream is considered naturally occurring.
The watercourse on the Subject Property is a stream and fits the definition of a stream laid out in RZC
21.78. The stream formed naturally from springs on the upper areas of the hillslope where it defined a
watercourse. The stream flowed downhill through the defined watercourse and created wetlands prior
to a confluence with the Sammamish River. Natural stream channel formation is evidenced by the
topography, geology, surface soils, and hydrogeology of the site as well as the placement of the 12-inch
culvert when SR 202 was first constructed. The portion of the watercourse on the Subject Property is not
a headwater for the Sammamish River. The headwaters occurred upslope and have since been covered
by development. The stream flowing through the Subject Property is the channel downstream of the
headwaters that formed prior to any development in the area and has persisted over time as a perennial
stream. Although the flows in the stream may have changed over time, the drainage feature conveys a
stream that occurred naturally before the construction of any stormwater facilities in the vicinity of the
Subject Property. The watercourse does not support salmonid fish and no fish have been observed
within the watercourse.
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Redmond has several small, perennial and seasonal valley wall streams, which include the watercourse
on the Subject Property. Common to the Sammamish River valley, these stream types typically rise along
the crest of the Sammamish River valley wall, gather flow from springs and seeps as they flow down the
valley walls, and then infiltrate into the ground when the reach the valley floor.

CONCLUSIONS
It is our determination that the watercourse on the Subject Property is a naturally formed watercourse.
The geology and soils in the area have led to the formation of two shallow aquifers on hillslopes above
the Subject Property that supply the springs that formed the channel. Over time this spring-fed water
defined a channel that flowed down the hill, across the Subject Property, and to a confluence with the
Sammamish River. The stream channel was defined prior to construction of SR 202, between 1902 and
1913 (see Appendix B). At that time, the 12-inch culvert was placed under SR 202 to convey the
watercourse downstream. The upper reaches of the stream are now covered by development, and the
flow that would have fed surface springs and seeps was redirected into a stormwater system in 1996.
The presence of water draining the perched aquifer and flowing through the stream on the Subject
Property during drier, summer months evidences the perennial nature of the stream. Measurements of
the channel geometry over the last 22 years indicate the watercourse has maintained a stable width and
depth where it enters the Subject Property.
Based on RMC 21.64.020.A.2.d the channel would be defined as a Class IV stream.
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~1902 – CONSTRUCTION OF SR 202 ROAD
The exact year when SR 202 was built is not known. Sections of SR 202 are apparent on maps
dating to 1902, but not the full extent of the road (DAHP 2014). The Dodd report states the road
was built sometime before 1914 (Dodd 2019). The road was adopted into the Pacific State
Highway system in 1970 (DAHP 2014).
The SR 202 likely began as a wagon road upslope and adjacent to a railway line. The railroad
operated under several different names, including the Northern Pacific; Seattle, Lake Shore and
Eastern Railroad; and Seattle International Railroad, and is now part of the rails-to-trails system.
The road’s proximity to rail transport and urban centers indicates that it would have been an
improved road. Oversight and requirements for county-maintained roads began with territorial
legislation in 1854 establishing a minimum width of 60 feet. The requirements were amended
after statehood in 1889 (Highway Department Library 1956).
Many of the roads at this time were toll roads, also called turnpike roads. To encourage road
maintenance, the 1890 legislature enabled turnpike road construction and set size standards for
road construction. Where stone or gravel was not available, construction could be of earth,
plank, or timber. The grade of ascent or descent was not to exceed 7 percent. Improved roads
were those constructed of earth, gravel, plank, corduroy, or macadam. USGS maps from 1893
indicate the railroad but not a road. It is possible a wagon road existed and was not indicated on
1:125000 scale USGS maps (USGSa 1950; USGSb 1950).

~1911 – CONSTRUCTION OF SR 202 DRAINAGE
The increasing number of faster traveling automobiles on the roads led to the Permanent Road
Act of 1911 (Oldham, 2005). This Act created a fund for construction of new, or improvement of
existing, roads to new standards. The roads were required to have a projected life of 40 years,
minimum width 16 feet with 12 feet in hard surface, and grades of less than 10 percent.
Permanent roads were required to have drains and culverts, and many roads that previously had
wooden culverts were improved to concrete culverts.
SR 202 was established as a state road by the legislature in 1913 (WSDOT, no date). The
presence of a 12-inch concrete culvert under the road confirms that it was either built or
improved after 1911. A hillside road like SR 202 is built to drain from its superelevation to
roadside ditches on either side. These ditches allow the water flowing off the road to infiltrate
and/or convey water to an existing waterway. The ditches are not creating new watercourses. A
culvert is built only where necessary to convey an existing watercourse under the road to
continue downslope in an existing watercourse. The 12-inch culvert under SR 202 would have
been part of the road construction and built to convey an existing watercourse under the road
so that the road remains dry.
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Road construction and culvert installation would have had an impact on a the shallow
subsurface flow intercepted by the road cut. Intercepted groundwater flow would have been
limited to what was flowing naturally through the upper layer of the hillslope to the depth of the
culvert. These waters were re-directed to flow into the roadside ditch and then to the culvert
and the downstream property. The impact on the downstream watercourse would have been
small as it was limited to waters intercepted by the road cut.

1930 – AGRICULTURE ON SUBJECT PROPERTY
The earliest aerial photos of the area are from the 1930s. These confirm the use of the parcels as
a farm. The aerial photo is of low resolution, but structures are visible on the land. Row crops are
not visible in the imagery, further supporting land use as a dairy farm which would have
benefitted from the presence of a perennial stream

1974 – DEVELOPMENT OF TAX PARCEL 3526059096
A single-family residence was constructed on tax parcel 3526059096 in 1974. Based on the
review of the naturally occurring drainage and area topography, approximately 0.1 acre of this
tax parcel drains to the 12-inch culvert. It is reasonable to assume that stormwater from the
house and driveway was directed to the 12-inch culvert shown at 71+70 on Figure 1 in the
technical memorandum as that would follow the natural pattern. This is the area later described
in the McCarthy document (McCarthy 2015) as Basin C.

1979 – PLAT APPLICATION FOR UPHILL AREA
The City approved a plat application for construction of four units uphill in 1979. The project was
never built, so there was no impact on the land or drainage.

1984 – VEAL PURCHASED PARCEL TO SOUTH
Tax records show that Rory and Donna Veal purchased tax parcel 225059135, the parcel
adjacent to the Subject Property, in 1984. There is an existing house on the parcel that was built
in 1923.

1985 TO 1986 – WSDOT ROAD AND STORMWATER
IMPROVEMENTS
SR 202 reconstruction from 23+69 to 108+00 occurred from March 2, 1985, to August 8, 1986.
The WSDOT “as built” roadway plans were examined for how and where the road work impacted
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the watercourse (WSDOT 1986). These plans were prepared using NGVD 1929 datum and
illustrate changes in the stormwater drainage system.
The WSDOT plans show that the rebuild included several stormwater structures. The necessity of
these stormwater structures, combined with a lack of any stormwater management plans prior
to this date, indicate that the stormwater was not being managed prior to 1986 other than
through the ~1911 installation of the 12-inch culvert conveying the exiting watercourse under
SR 202. Watercourses were likely present on the hillslope prior to 1986, receiving water from
groundwater springs and runoff from impervious surfaces on houses and driveways (as
represented by arrows in Figures 2 through 6 in the technical memorandum). It is probable that
water had sometimes flowed over SR 202. During the September 6, 2019, site visit, Rory Veal
indicated that in the late 1980s the road was sparsely used.
Catch basins at 71+70 and 74+50 were built and connected with storm sewer pipe and
underdrain. A stormwater vault was placed between 72+80 and 71+70. Three catch basins were
constructed in the area of 71+70. This timeline document focuses on and refers to the final
basin that collects water from the other two and directs it to the existing 12-inch pipe culvert at
71+70. The 71+70 catch basin also received stormwater from the adjacent driveway on tax
parcel 3526059096.
Catch basins were also constructed at 75+80 and 76+00 and connected with stormwater pipe
and underdrains that directed water to an existing ditch (in the area of what is now
Northeast 101st Court). The ditch is not shown on the 1986 plans. Instead, there is a notation
that the outfall goes to an existing ditch. A pipe is shown crossing SR 202 at approximately
station 74+25 and is located partially under an existing driveway at 74+26. Thus, any water
draining to these catch basins does not contribute to flow through the 12-inch culvert at 71+70
or the watercourse on the Subject Property. Similarly the addition of a catch basin at
location 70+00 directed water into a pipe system that led to the south and away from the
Subject Property.
The construction of stormwater vaults provided a means for detaining the water and reducing
the peak flow rates, which otherwise would have increased with development on the hillside.
The 1991 testimony to the City of Redmond included the information that there used to be
standing water on the hillslope east of the road (October 7, 1991, Findings and Decision of the
Hearing Examiner of the City of Redmond), but it is not clear what time period is being referred
to. It is possible that the 1985 stormwater structures reduced the incidence of standing water or
that the water was observed on the surface only after large storms when spring flow from the
perched aquifer would have been at its greatest.
The increase in impervious cover that accompanies development increases flow rates in area
watercourses and reduces the time to peak flow rate during storm events. Stormwater
management in the 1980s and early 1990s focused on retaining stormwater to reproduce runoff
peaks that matched those prior to the proposed development. This means that the peak flow
rate from road runoff during the 25-year storm event would be managed so that it would be
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same as it had been before project construction. This was achieved by storing water and
releasing it over time.
The installation of catch basins, interceptor systems, and stormwater vaults managed runoff
from storm flows and released the water at rates no higher than prior to development,
essentially maintaining a peak flow rate for a longer period of time. The installation of
stormwater detention systems and catch basins marks the first major structural stormwater
management impacts on the watercourse since installation of the 12-inch culvert pipe when
SR 202 was built.

1990 TO 1991 – REDWOOD MANOR DEVELOPMENT DESIGN
The initial plat plans for Redwood Manor submitted by the developer received preliminary
approval by the City of Redmond to develop 2.87 acres. The City of Redmond detailed
stormwater requirements for development in a 1991 Hearing Examiner Decision on the
preliminary plat. These requirements were based on current stormwater code in place at that
time. They focus on managing the expected increase in stormwater resulting from the increase
in impervious cover by storing it and releasing a peak flow rates that match the predevelopment
flow rates.
The City of Redmond required that stormwater structures be built as part of Redwood Manor
construction that would intercept all contributing offsite waters and maintain the 1990
estimated runoff flow rate. The stormwater must be controlled such that the 2-year, 5-year, and
10-year flows from the development into watercourses match the pre-project peak flow rates.
Overflow routes must be defined and built for the larger, less frequent, storm flows (e.g.,
100-year flow). Also required was the collection of all surface water from each lot with a tie-in to
the main stormwater drainage lines at the low point on each lot. This included downspouts and
yard drains. Subsurface interceptor drains were required along all sidewalks, to be installed on
the uphill side of the roadway and along the cut slope. An additional requirement was to collect
offsite waters that may drain onto the development area from the east side. This is water
following along the natural flowpaths from east to west onto the proposed area for
development (Redwood Manor). The requirement to intercept and redirect this water led to the
construction of the interceptor system on the east side of the property boundary for Redwood
Manor.
The collection of all possible runoff from impervious surfaces and the shallow subsurface made
stormwater vaults necessary. These vaults were installed along SR 202 and northeast of the
Redwood Manor development. These vaults were sized to hold a volume of water equal to
runoff from of the 100-year storm event.
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1996 – REDWOOD MANOR CONSTRUCTION
Redwood Manor was constructed on the 2.87-acre site identified in the initial 1990 plat
application. The final, “as-built,” plans for grading and drainage of Redwood Manor were
examined as well as the revised drainage calculations. Dates on the plans indicate initial design
plan preparation in 1994, and construction in 1995 and 1996. Field inspection occurred in 1997,
and the “as-built” plans are dated June 30, 1999.
Construction of Redwood Manor required reconstruction of 1986 structures and installation of
new stormwater structures along SR 202. The stormwater system installed in 1986 as part of
SR 202 upgrades was redesigned and rebuilt as needed to control the 2-year, 5-year, 10-year,
and 25-year storms as estimated in 1995 (Litchfield 1999). The existing culvert at 76+00 that
outlets to an existing downstream channel was not impacted by construction of Redwood
Manor.
Construction of the stormwater system maintained conformity with the requirements
established by the Hearing Examiner in 1991. Each lot was built with stormwater drains that
would collect water from roofs, driveways, and subsurface as needed, and convey it to the
central stormwater pipes. The interceptor trench system was designed to handle drainage from
a defined drainage basin (Basin B in the McCarthy report (McCarthy 2015). The trench was
constructed on the east side of the property to intercept any surface or shallow subsurface water
flowing from the east toward the development. This is water that would have flowed downhill in
the past in the direction of SR 202. The interceptor trench was designed to convey the 100-year
flow downstream assuming no infiltration and minimal grass cover. At the time of construction
in 1996, and as noted in the 2015 McCarthy report, the property to the east was upslope and in
a forested condition. It would not have produced significant amounts of runoff.
The stormwater systems built during SR 202 and/or Redwood Manor construction were in place
during the September 6, 2019, field visit. There was no evidence observed during the field visit
of the catch basin backing up, overtopping, or forcing flow over the road. This indicates the flow
that arrives at the catch basin can pass through the culvert. The culvert passes flow into the
watercourse on the downhill side of SR 202, at 71+70.
The drainage report for Redwood Manor identifies the watercourse as a swale, approximately
3 feet deep and 3 feet wide, with near vertical banks. The drainage report identifies the
watercourse as a “natural drainage swale.” This term was used in the early 1990s to include
watercourses with broad riparian and marshy areas around them.
At the time of the Redwood Manor construction, flows into the Subject Property watercourse
would have been through the 12-inch culvert at 71+70. The peak flow rate through the culvert
would have been reduced during the 25-year storm, as its management was added to the
already existing management of the 2-, 5-, and 10-year storms. The extent of time over which
increased stormwater rates flowed through the culvert would have increased with the increase in
impervious cover uphill and the installation of the stormwater detention vault. Because a larger
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volume of water flowed from Redwood Manor, the vault detains stormwater in excess of the
2- through 25-year rates. Stormwater will flow to the culvert and watercourse at these flow rates
for a longer period of time than would be natural. Therefore, the flow durations already altered
in 1986 were further altered with Redwood Manor.

1995 TO 1997 – THE VILLAGES AT RIVERPOINTE AND
160TH STREET AVENUE SOUTHEAST EXTENSION PROJECT
These two projects were investigated by the City of Redmond and planned. Both are to the west
of the Subject Property. The development that did occur near the Sammamish River was
reduced in size from the original plans for the Villages of Riverpointe and is now known as the
Avignon Townhomes. The 160th Street Extension was not built. Neither development had any
impact on the Subject Property.
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WATERCOURSE ASSESSMENT FOR
PARCEL NO. 3526059123 (VEAL PROPERTY)
PHOTOGRAPHIC LOG
Photo
Number

Photo Description

1

Culvert outlet onto Subject Property.

3

Flow in uphill catch basin on September 6, 2019.

2
4
5
6
7
8
9

10
11
12
13

Flow existing culvert on September 6, 2019.

Culvert outlet and plunge pool, with transition to channel.
Channel bed surface sediment.

Near vertical channel banks typical of the watercourse.

Confluence of ditch and watercourse through Subject Property.

Watercourse follows alder tree line, with left bank cleared to stream.
Channel further downstream from culvert.
Transition to wetland stream habitat.

Watercourse through reed canarygrass field.
Long grasses obscuring stream channel.

West of Subject Property, Class IV stream flows through forested ravine.
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2
Culvert Outlet onto Subject Property

Flow Existing Culvert on September 6, 2019
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3
Flow in Uphill Catch Basin on September 6, 2019

Culvert Outlet and Plunge Pool, with Transition to Channel
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5
Channel Bed Surface Sediment

Near Vertical Channel Banks Typical of the Watercouse
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7
Confluence of Ditch and Watercourse Through Subject Property

Watercourse Follows Alder Tree Line, with Left Bank Cleared to Stream
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10
Channel Further Downstream from Culvert

Transition to Wetland Stream Habitat
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12

Watercourse Through Reed Canarygrass Field

Long Grasses Obscuring Stream Channel
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13
West of Subject Property, Class IV Stream Flows Through Forested Ravine
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Joanna Crowe Curran
512-632-7296
crowecurran@gmail.com
Washington State Liscened Geologist, No. 3149
MD Professional Engineer, No. 52015
Education
Ph.D. The Johns Hopkins University – Baltimore, Maryland
Department of Geography and Environmental Engineering
•
Dissertation Title: An experimental study of the step pool bed form
•
Dissertation Advisor: Peter R. Wilcock

2002

M.S. The University of Texas at Austin – Austin, Texas
Department of Geological Sciences
•
Thesis Title: Detailed hydrogeologic maps of the Comal and San Marcos Rivers
for endangered species habitat definition, Texas
•
Thesis Advisor: John M. Sharp, Jr.

1994

B.A. The Johns Hopkins University – Baltimore, Maryland
Environmental Earth Sciences; a combination of the Departments of Earth and
Planetary Sciences and Geography and Environmental Engineering

1992

Teaching and Research Experience
Adjunct Professor
University of Tennessee at Knoxville
Department of Civil and Environmental Engineering
Assistant / Associate
University of Virginia
Professor
Department of Civil and Environmental Engineering
Assistant Professor
Texas State University
Department of Geography
Graduate Fellow
The Johns Hopkins University
Department of Geography and Environmental Engineering
Research Assistant
The Johns Hopkins University
Department of Geography and Environmental Engineering
Teaching Assistant
The University of Texas at Austin,
Department of Geological Sciences

2015 - present
2007 - 2014
2002 - 2007
1999 – 2002
1997 – 2000
1992 - 1993

Professional Experience
Geomorphologist and Engineer
Herrera Environmental Consulting
2018-present
I work primarily with the river restoration and stormwater teams within Herrera. My projects include geomorphic
channel monitoring, channel design as part of an integrated stormwater management plan, and within channel
habitat improvements through placement of large wood.
Senior Geomorphic Engineer

Indicator Engineering

2017-present

I assist in channel restoration projects, focusing on the quantitative details necessary for creating quasiequilibrium channels that will enhance any aquatic ecosystems while protecting adjacent infrastructure.
Projects have ranged in scale from channel enhancement to full relocation and design and from
perennial rivers to debris torrents. Geomorphic design analyses include defining an optimal channel
geometry and habitat enhancement features for anticipated sediment transport rates over a range of
channel defining flows.
Senior Geomorphologist
Northwest Hydraulic Consultants
2014 – 2017
Project manager and expert on problmes involving hydraulic engineering, engineering geomorphology, and
sediment transport mechanics for a range of clients in the Pacific Northwest. My role on project teams was
1
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leading the engineering geomorphic analysis to identify alternative project designs and quantify associated
benefits and drawbacks. I worked to develop engineering designs that would enhance aquatic habitat and require
minimal engineering and infrastructure. Specific projects included levee modification along the Southern Flow
Corridor in Tillamook County, Oregon, defining options for sediment flushing from the Cowlitz Falls Reservoir,
developing alternatives for habitat restoration on the Skagit River, initial assessment of locations for gravel
removal from the Puyallup River as part of a flood mitigation project, predictions of sediment movement and
transport rates upon replacement of Nelson Dam with a fish passable weir on the Naches River, predications of
sediment movement with different barrier modification designs for the Bateman Island Causeway on the Yakima
River, and a project developing alternatives for reducing dredging of an intake channel to a pump station on the
lower Brazos River in Texas.
Hydrologist

U.S. Fish and Wildlife Service

1993 – 1996

As a regional hydrologist, I worked to evaluate and quantify water budgets and water use plans on
National Wildlife Refuges in Arizona. Major projects included in-stream flow studies, installation of
groundwater monitoring wells, and the design and installation of water quality monitoring on a number
of Refuges adjacent to the Colorado River. Many of these projects were in support of water rights claims
by the government. Specific projects included a study to elucidate the connection between groundwater
and Colorado River stage, the Bill Williams River Technical Committee, and defining in-stream flows
on Arivaca Creek in Buenos Aries National Wildlife Refuge
Litigation Experience
Skokomish River Geomorphic Evaluation and Litigation
Project manager, expert witness, and principal investigator for Van Ness Feldman, LLC. Dr. Curran analyzed the
current state of the Skokomish River to predict watershed sediment and debris supply to the channel, transport
rates through the main channel to Hood Canal, and the expected frequency of flooding under different dam
operation schemes through 2048. Modeling and geomorphic analyses focused on the history of alterations to the
Skokomish system, future rates of channel aggradation, erosion, and flooding in the Skokomish River system, and
the effect of increased North Fork tributary flows on the downstream Skokomish River Valley. Data from USGS
stream gages and bulk sediment transport samples were used along with channel survey and watershed LiDAR
data to develop and calibrate a HEC-RAS 5 model. Dr. Curran modeled the system hydraulics in 2D and coupled
changes to the channel geometry predicted by 1D sediment transport modeling. The analysis encompassed
watershed processes from hillslope debris flows to changes in flooding associated with deposition or erosion of
the downstream channel bed. The relative impacts of sub-watershed logging, dam construction and operation, and
modifications through levee construction on the overall rates of sediment transport and channel flooding were
evaluated. Dr. Curran prepared an expert report, rebuttals to opposing expert reports, and was deposed. The case
has since been dismissed.
Debris Flow Runoff and Channel Aggradation
Expert witness and principal investigator on project for Lewis, Brisbois, Bisgaard, and Smith LLP. Heller
Wiegenstein PLLC. Investigated and analyzed the geomorphic history of an ephemeral channel extending from
Buck Mountain to Quilcene Bay. Hillside erosion and debris slides contribute sediment to the channel in excess of
transport rate, which has been the cause of increased flooding and changes to the downstream channel
morphology. The historic channel path and morphology were determined, and the impact of past logging practices
defined. The implications of past and current watershed land use on channel aggradation, pattern, and flooding
were communicated to the client along with potential short and long-term remedies. Dr. Curran prepared an expert
report and rebuttals to opposing expert reports. The case has been settled.
Juanita Creek Geomorphic Evaluation and Litigation
Project manager and expert witness for Keating Bucklin & McCormack, Inc. Evaluated the geomorphic character
of a fully developed portion of Juanita Creek where there have been recent restoration projects upstream and
downstream of private condo buildings. The adjacent landowners were concerned by bank erosion along the creek
between their properties. Dr. Curran examined channel flows, existing bank protection, the impacts of the
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adjacent restoration projects, and existing channel modeling to determine relative factors influencing local bank
erosion. Litigation proceeded through depositions, and was settled prior to trial.
Fine Sediment Deposition Downstream of Land Development, Hamilton Creek, TX
Dr. Curran was contacted by Kirkpatrick & Lockhart Preston Gates Ellis LLP to evaluate the impact of
construction sediment on a local waterway and pool as part of a lawsuit. A large rainstorm had washed sediment
into the creek and downstream. Dr. Curran conducted a field investigation that included sample collection and
analysis of bed materials and suspended sediments. The impact of the sediments on channel morphology and
function was evaluated. Dr. Curran provided an expert report. The case has been settled.
Consulting Experience
King County, WA: White River at Pacific Right Bank Flood Protection Project Planning and Design
Joanna is part of the Herrera-led team examining options of a levee setback along the right bank of the White
River in the city of Pacific, WA, where residential areas and a large public park are prone to flooding. The project
will remove an old, low elevation levee and build a combination setback levee/floodwall system to protect an area
of approximately 50 acres from flooding while allowing the river to have more room to occupy and deposit large
amounts of sediment. In addition to improving flood protection, the project will improve and enhance riparian and
aquatic habitat for a variety of fish and wildlife species. As part of the initial analysis, Joanna has built a 2D
hydraulic model to evaluate flood impacts from initial project alternatives.
Seattle Public Utilities: Taylor Creek Flow and Sediment Monitoring
The City of Seattle (City) is implementing monitoring to characterize flow and sediment dynamics in Taylor
Creek as part of the Lower Taylor Creek Sediment Facility and Culvert Replacement project. The information
from this study will be used to inform adaptive management of the Sediment Facility, while also providing data to
help assess the efficacy of upstream channel rehabilitation (e.g., floodplain reconnection, placement of large
woody debris). Joanna led the design and installation of bedload sampling at locations chosen to define the
sediment budget in the watershed.
Trout Unlimited: Laughing Jacobs Creek Stream Relocation Feasibility Study
Herrera has lead responsibility for the feasibility study of future restoration actions on Lower Laughing Jacobs
Creek in the City of Issaquah, Washington. Future restoration actions would target improved spawning and
rearing habitat for salmonids, including kokanee salmon on the Lower Laughing Jacobs Creek alluvial fan. Joanna
completed a geomorphic history of the basin and an analysis of sediment erosion, transport, and deposition in the
current system. These analyses will be used in preparing project alternatives.
Nooksack Indian Tribe: South Fork Nooksack River Fish Camp Habitat Restoration
As lead geomorphologist and project manager, Joanna is leading alternative design development for projects that
will restore chinook habitat and reduce flood risk to the adjacent community in a reach of the South Fork
Nooksack River. The project involves baseline data collection, 2D hydraulic modeling, and quantitative
geomorphic evaluation of river processes. From this information design alternatives analysis will be developed.
Pepin Creek Relocation Project\ in Lynden, WA
Contributed to the design of a flood control and habitat improvement project that will relocate 3 roadside
drainages into a new single channel corridor. Supervision of geomorphic design analysis that included defining an
optimal channel geometry for the anticipated sediment transport rates over a range of channel defining flows. The
anticipated new channel will be 2 miles in length, improve habitat, and convey large flood events.
Nelson Dam Modification in Yakima, WA
Nelson Dam is an 8-foot-high diversion dam just upstream of the city of Yakima on the Naches River. It was built
without fish passage and as part of the Yakima Basin Integrated Plan, the dam is being replaced with a low weir
that can accommodate fish. Also part of the Integrated Plan are a number of levee removals and setbacks
upstream of the dam. Over the past century the dam has held back countless tons of sediment, silt, and gravel,
raising the bed of the river enough to ensure the Naches River overflows its banks and threatens the community
during even modest floods. Dr. Curran analyzed the sediment movement in the current system and developed an
analysis to predict future sediment erosion and deposition upon partial and full completion of the Integrated Plan.
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The geomorphic analyses included prediction of anticipated erosion and deposition locations and thicknesses,
determining if the sediment eroded from upstream of the dam would deposit to help restore the degraded
downstream channel bed. Predictions were completed for partial and full completion of the levee setbacks and
removals identified in the Integrated Plan.
Debris Flow Mitigation at Lake Chelan, WA
Debris flows come off the ridge and travel to Lake Chelan, passing through the community of Shrine Beach. In
the early 1990s an unlined debris channel was constructed from the apex of slide ridge to Chelan lake and a large
debris basin was constructed on the upslope side of the road crossing. Every 1-2 years there is a large enough
debris flow that the basin is filled, and debris crosses the road leaving it covered in debris. The County would like
a solution that passes the debris sediment without causing road closures. Dr. Curran is leading a geomorphic
assessment of the debris flow that includes developing field calibrated debris flow models using GIS and the CFD
model InterDebrisMixing. The volume and maximum height of debris flows will be computed to inform decisions
about local culvert replacement sizing and for evaluation of bridge heights.
Channel Intake Sedimentation Assessment for the Strategic Petroleum Reserve in Texas
Project manager. The intake channel leading to the pump station off the lower Brazos River required frequent
dredging. This project examined options for reducing dredging frequency that included changes to the pumping
schedule and intake channel morphology. Dr. Curran examined sources of sediment and deposition at the intake
channel, developed and calibrated a 2D sediment transport and hydraulic model of the system to predict
deposition rates over unsteady flows, and tested methods for reducing sediment accumulation rates. A final report
presented the developed alternative strategies to reduce sedimentation rates in the intake channel.
Cowlitz Falls Reservoir Sedimentation
Reservoir operators are in need of a means to remove existing sediment accumulations and prevent future
accumulations. Dr. Curran developed alternatives for managing the existing sediment and reducing future
accumulation rates in the reservoir. Dam operations, sediment removal flows, and combinations were examined
for their influence over sediment depositions. Alternative solutions were developed to the conceptual design level.
Alternative effectiveness, permitting /environmental compliance, costs (implementation, operation, and
maintenance), and constructability were evaluated, and recommendations presented.
Skagit Forks Off-Channel Habitat Restoration Project
The project focused on presenting an analysis of proposed alternatives for habitat restoration options on the Skagit
River, in particular how an abandoned meander could be best utilized. Led the hydraulic and sediment transport
modeling analyses evaluating the benefits and drawbacks of alternatives. Presented options to the client that
would meet the desire for increasing habitat in a more natural and sustainable manner.
Puyallup River Gravel Removal Evaluation
Research and modelling of selected alternative designs utilizing sediment removal as a management and localized
flood elevation reduction tool. Evaluated different alternatives for impact to sediment transport rates and
geomorphic character of selected reaches and the larger Puyallup River.
Cedar River Gravel Removal Project
Part of a team performing geomorphic analysis for a proposed gravel removal project along the lower mile of the
Cedar River in the City of Renton, WA. This is a long-term project that includes monitoring channel aggradation
over decades and recommending dredging removal volumes when necessary. Part of the monitoring includes an
evaluation of impacts on salmon redds. Dr. Curran aided in the design of scour evaluation methods for field work,
collection of sediment data from the field, and analysis and interpretation of the data.
Cohesive Sediment Transport Potential in the Southern Flow Corridor Design
Led sediment transport modelling to quantify any changes in fine grained sediment transport and depositional
rates within channels in the Southern Flow Corridor. The evaluation included interpretation from a HEC-RAS
model of the potential sediment transport and deposition rates in Tillamook Bay following levee modification.
Flood Risk Assessment to Peloton Apartments Property
Project manager on an evaluation of the flood risk to apartment properties adjacent to the Sammamish River.
Project included assessment of FEMA maps and changes to the system since map development.
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Yakima River Bateman Island Causeway Modification
Led the geomorphic assessment of potential alterations in cohesive sediment entrainment and deposition and
implications for channel morphology under various causeway modification alternatives. Project included
sediment sampling, historical analysis, and evaluation of 2D modelling results. Dr. Curran oversaw and managed
field sediment sampling that included on-site Gust Chamber analysis of the critical shear stresses necessary for
cohesive sediment erosion. Using the field measured rates, a model was developed to predict cohesive sediment
movement upon re-connection of the Yakima and Columbia Rivers south of Bateman Island.
Fraser River Erosion Study and Stabilization Concepts
Led a sediment transport analysis through a bend of the Fraser River near Matsqui Island. Evaluated and
compared 6 different sediment transport models for accuracy and ability to capture physical processes acting
within the reach. Evaluated a previous characterization of the reach as aggradational for selected grain sizes.
Chehalis River, Reach Analysis and Bank Stabilization at Ceres Hill Bridge
Aided in evaluation of bank and reach scale scour protection designs. Designs included ecologically sensitive
alternatives for bank protection upstream of the bridge and habitat mitigation alternatives for riprap placement in
the immediate vicinity of the bridge opening.
Refereed Publications
Waters, K.A. and J.C. Curran. 2016. Effects of an emergent vegetation patch on channel reach bathymetry and
stability during repeated unsteady events. Water Resources Research. 52:1-20, doi:10.1002/2015WR018411.
Rodenburg, L.A., Krumins, V., and J.C. Curran. 2015. Microbial Dechlorination of Polychlorinated Biphenyls,
Dibenzo-p-dioxins, and -furans at the Portland Harbor Superfund Site, Oregon, USA. Environmental Science
and Technology. 49(12): 7227-7235. doi: 10.1021/acs.est.5b01092.
Waters, K.A. and J.C. Curran. 2015. Linking bed morphology changes of two sediment mixtures to sediment
transport predictions in unsteady flows. Water Resources Research. 51:2724-2741,
doi:10.1002/2014WR016083.
Curran, J.C., Waters, K.A. and K.M. Cannatelli. 2015. Real time measurements of sediment transport and bed
morphology during channel altering flow and sediment transport events. Geomorphology. 244: 169-179.
Curran, J.C. and K.A. Waters. 2014. The importance of bed sediment sand content for the structure of a static
armor layer in a gravel bed river. Journal of Geophysical Research-Earth Surface. 119, doi:
10.1002/2014JF003143.
Curran, J.C. and K.M. Cannatelli. 2014. The impact of beaver dams on the morphology of a river in the Eastern
U.S. with implications for river restoration. Earth Surface Processes and Landforms. 39 (9): 1236-1244.
doi:10.1002/esp3576
Curran, J.C. and L.Tan. 2014. The effect of cluster vertical morphology on the turbulent flows on an armored
gravel bed surface. Journal of Hydro-Environment Research. 8: 129-142.
Curran, J.C. and Tan, L. 2014. The effect of sand content on turbulent flow structures associated with clusters on
an armored gravel bed surface. ASCE Journal of Hydraulic Engineering. 140 (2): 137-148.
Niezgoda, S.L., Wilcock, P.R., Baker, D.W., Price, J.M., Castro, J.M., Curran, J.C., Thompson, T.W., Schwartz,
J.S., and F.D. Shields. 2014. Defining a stream restoration body of knowledge as a basis for national
certification. ASCE Journal of Hydraulic Engineering. 140 (2): 123-136.
Curran, J.C. and W.C. Hession, 2013. Vegetative Impacts on Hydraulics and Sediment Processes across the
Fluvial System. Journal of Hydrology. 505: 364-376.
Hession, W.C. and J.C. Curran. 2013. The impacts of vegetation roughness in fluvial systems. In Shroder, J.F.,
Hupp, C.R. and Butler, D. B. (eds.). Treatise in Geomorphology, Vol. 12, Ecogeomorphology, San Diego:
Academic Press; p. 75-93.
Waters, K.A. and J.C. Curran 2012. Investigating step-pool sequence stability. Water Resources Research. 48,
W07505, doi:10.1029/2011WR011436.
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Tan, L. and J.C. Curran 2012. A comparison of turbulent flows over clusters of varying density. ASCE Journal of
Hydraulic Engineering 138 (12): 1031-1044.
Cannatelli, K.M. and J.C. Curran. 2012. The importance of hydrology on channel evolution following dam
removal: a case study and conceptual model. ASCE Journal of Hydraulic Engineering. 138 (5): 377-390.
Curran, J.C., 2012. Examining individual step stability within step pool sequences. In Gravel-bed rivers:
processes, tools, environments. Church, M., Biron, P. and Roy, A.G., (eds.) Chichester, John Wiley & Sons:
563pp. ISBN 978-0-470-68890-8.
Curran, J.C., 2010. Mobility of Large Woody Debris (LWD) jams in a low gradient channel. Geomorphology.
116: 320-329.
Keen-Zebert, A. and J.C. Curran, 2009. Regional and local controls on the spatial distribution of bedrock reaches
in the Upper Guadalupe River, Texas. Geomorphology. 112: 295-305.
Hession, W.C., Wynn, T.M., Curran, J.C., and L.M. Resler. April, 2010. Geomorphology and vegetation:
interactions, dependencies, and feedback loops. Geomorphology. 116: 203-205.
Curran, J.C., 2008. Modeling future flows in the Blanco watershed under various development and rainfall
scenarios. Texas Journal of Science. 59(3): 209-233.
Curran, J.C., 2007. Step-pool formation models and associated step spacing. Earth Surface Processes and
Landforms. 32 (11): 1611-1627.
Curran, J.C., 2007. The decrease in shear stress and increase in transport rates subsequent to an increase in sand
supply to a gravel-bed channel. Sedimentary Geology. 202: 572-580.
Curran, J.C. and P.R. Wilcock, 2006. Reply to comment by Luis A. Giménez-Curto and Miguel A. Corniero Lera
on “Characteristic dimensions of the step-pool bed configuration: An experimental study” Water Resources
Research, 42, W03602, doi:10.1029/2005WR004585.
Curran, J.C. and P.R. Wilcock, 2005. Characteristic dimensions of the step-pool bed configuration: An
experimental study, Water Resources Research, 41, W02030, doi://10.1029/2004WR003568.
Curran, J.C. and P.R. Wilcock, 2005. The effect of sand supply on transport rates in a gravel-bed channel. ASCE
Journal of Hydraulic Engineering. 131 (11): 961-968. doi: 10.1061/(ASCE)0733-9429(2005)131:11(961).
Curran, J.C., Bryan, D., and Jennings, M., 2005. A comparison of modeled flood characteristics to measurements
of the 2002 flood on the Guadalupe River, Texas. Physical Geography 26 (5): 396-408.
Wilcock, P.R., and J.C. Crowe, 2003. Surface-based transport model for mixed-size sediment, ASCE Journal of
Hydraulic Engineering, 129 (2): 120-128.
Wilcock, P.R., Kenworthy, S.T. and J. C. Crowe, 2001. Experimental study of the transport of mixed sand and
gravel, Water Resources Research, 37 (12): 3349-3358.
Crowe, J.C., and Sharp, J.M., Jr. 1996. Hydrogeological delineation of habitats for endangered species: the
Comal Springs/River system. Environmental Geology and Water Sciences, 30 (1/2): 17-28.
Non-Refereed Publications
Haschenburger, J.K. and J.C. Curran, 2012. Sediment Transport Modeling of Reach Scale Geomorphic Processes.
Report for Project 0904830899. Texas Water Development Board In-Stream Flow Program. 47 pages.
Curran, J.C. and B. Doran. 2011. Laboratory Testing of the Culvert Inlet Protection Device (CPID). Report
prepared for Gerry Sackett. 10 pages.
Curran, J.C., 2011. Report on the Fluvial Geomorphology of the Roach River, Greene County, Virginia. Expert
Witness Report for McElwain & Jacobs, PC. 17p.
Curran, J.C. 2010. Report on the Water Quality Impacts of Suction Dredging for Gold. Expert peer review for
California State Water Resources Control Board, California Environmental Protection Agency. 9 pages.
Curran, J.C., 2010, Test Support for Underwater Explosion Testing of Small Scale Soil/Sediment Beds. Report to
Naval Surface Warfare Center Carderock Division. 16p.
6

Attachment C

Curran, J.C., 2008. Report on the Sediments of Hamilton Creek Watershed, TX. Expert Witness report for
Kirkpatrick & Lockhart Preston Gates Ellis LLP. 50p + appendices.
Engel, F.L. and J.C. Curran, 2008. Geomorphic Classification of the Lower San Antonio River, Texas. Report for
Project 0604830637. Texas Water Development Board In-Stream Flow Program. 49p.
Cawthon, T. and J.C. Curran, 2008. Channel Change on the San Antonio River, Texas. Report for Project
0604830638. Texas Water Development Board In-Stream Flow Program. 52p.
Curran, J.C., 2007. Book review of Geomorphology for Engineers edited by Fookes, P.G., Lee, E.M., and G.
Milligan, Geomorphology. 86 (3-4): 537-538.
Curran, J.C., 2006. Book review of Erosion Prediction in Ungauged Basins (PUBs): Integrating Methods and
Techniques. IAHS Publication no. 278. Progress in Physical Geography, 30 (1): 136-137.
Curran, J.C., 2004. Book review of The Rhine-Meuse system in a new light: optically stimulated luminescence
dating and its application to fluvial deposits by Jakob Wallinga, Geomorphology, 65 (3-4): 337-338.
Curran, J.C., 2004. Sediment Routing. in Goudie, A. (Ed.) Encyclopedia of Geomorphology. Routledge. p 1156.
Crowe, J.C. and Wilcock, P.R. Flume experiments investigating the effects of sand in transport on a gravel bed.
In Nolan, T. and Thorne, C. (eds) Gravel Bed Rivers 2000 CD-ROM. A Special Publication of the New
Zealand Hydrological Society. Published in 2001.
Crowe, J. and Sharp, J.M., Jr. 1994. A hydrogeologic description of the Comal and San Marcos Rivers in
Edwards Aquifer: The Barton and San Marcos Springs area In Guidebook for the Edwards Aquifer Fieldtrip.
Published by the American Institute of Hydrology for the AIH 1994 Annual Conference. San Antonio, Texas.
91 pages.
Conference Presentations and Abstracts
Curran, J.C., Ockelford, A., and E. Crabbe, 2017, Application of ELJ to create and maintain side channels in a
dynamic gravel bed river. EP43D-1909. AGU Fall Meeting. New Orleans, LA. Dec. 11-15, 2017.
Curran, J.C., 2016, Deciding on a sediment transport modeling approach: empirical, numerical, or physical?
NORFMA 2016 Annual Conference: The Changing Climate of Floodplain Management in the Northwest.
Yakima, WA., September 20-23, 2016.
Curran, J.C. and K.A. Waters, 2016, Effect of floods on the morphology and stability of channels with emergent
vegetation. River Flow 2016 International Conference on Fluvial Hydraulics. St. Louis, MO. July 12-15, 2016.
Curran, J.C., 2016, Improving sediment transport estimates during unsteady flow events. ASCE World
Environmental and Water Resources Congress: Critical Infrastructure Needs: Water and the Environment.
West Palm Beach, FL. May 22-26, 2016.
Curran, J.C. and D. Gaeuman, 2015, Improving bedload transport predictions by incorporating hysteresis. EP51A0901. AGU Fall Meeting. San Francisco, CA. Dec. 17-22, 2015.
Curran, J.C., 2015, Introducting the Bed Load Monitoring System and its application during unsteady flows. 46th
Annual Binghamton Geomorphology Symposium: Laboratory Experiments in Geomorphology. Buffalo, NY.
Sept. 18-20, 2015.
Curran, J.C., 2015, Evaluating physical models of dam removal to field cases, SEDHYD 2015, 3rd Joint Federal
Interagency Conference (10th Federal Interagency Sedimentation Conference and 5th Federal Interagency
Hydrologic Modeling Conference), Peppermill Hotel, Reno, Nevada. April 19 through 23, 2015.
Curran, J.C., 2015, Applying physical modeling to predict sediment transport upon dam removal, ASCE World
Environmental and Water Resources Congress: Floods, Droughts, and Ecosystems. Austin, TX. May 17-21,
2015.
Curran, J.C. and K.A. Waters, 2015, Sediment transport rates during unsteady flow events, 14th Annual River
Restoration Northwest Symposium, Stevenson, WA. Feb. 3-5, 2015.
Curran, J.C., Waters, K.A., and K. Cannatelli. A Bed Load Monitoring System for Real Time Sediment Transport
and Bed Morphology during Channel Altering Events. EP33A-3608. AGU Fall Meeting. San Francisco, CA.
Dec. 15-19, 2014.
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Reardon, M. and J.C. Curran. Connecting Surface Planting with Subsurface Erosion Due to Groundwater Flow.
EP53A-3630. AGU Fall Meeting. San Francisco, CA. Dec. 15-19, 2014.
Curran, J.C. and K. Cannatelli, How Sediment Size Influences Channel Change with Dam Removal. ASCE World
Environmental and Water Resources Congress. Portland, OR. June 1-5, 2014.
Curran, J.C., Buckley, E., and S. Calos. Recovery of a mixed bedrock-alluvial channel following dam removal.
EP33C-0922. AGU Fall Meeting. San Francisco, CA. Dec. 9-13, 2013.
Waters, K. and Curran, J.C. Using DEMs to evaluate morphological change around an emergent vegetation patch
over repeated hydrographs. EP43A-0835. AGU Fall Meeting. San Francisco, CA. Dec. 9-13, 2013.
Buckley, E. and J.C. Curran. Channel Bathymetry Changes with Rife-Loth Dam Removal, Mountain Streams
Symposium II. Harrisonburg, VA. Sept. 21, 2013.
Cannatelli, K. and J.C. Curran. The Implications of 3 Dam Deconstruction Methods on the Downstream Channel
Bed Under Low Flow Conditions. ASCE World Environmental and Water Resources Congress. Cincinnati,
Ohio. May 19-23, 2013.
Curran, J.C. and K.A. Waters. An Analysis of Gravel Bed Surface Evolution Using Higher Order Statistics.
Session GM7.3/HS9.7/SSP3.5 “Linking bed surface characteristics, near-bed flow hydraulics and sediment
transport in rivers” European Geophysical Union (EGU) General Assembly. Vienna, Austria. April 7-12, 2013.
Curran, J.C. and A. Keen-Zebert. Selective sediment transport through a gravel mantled bedrock channel. EP23B0813. AGU Fall Meeting. San Francisco, CA. Dec. 5-9, 2012.
Waters, K.A. and J.C. Curran, Investigating step-pool sequence stability. EP13A-0824. AGU Fall Meeting. San
Francisco, CA. Dec. 5-9, 2012.
Curran, J.C. and K. Cannatelli, The Implications of a Staged Horizontal Dam Removal on the Downstream
Channel, NSF CBET Grantee Conference. Baltimore, MD. June 6-8, 2012. Invited presentation.
Culver, T.B., Hernan, J., Middleton, L., and J.C. Curran, Predicting the long-term performance of a bioinfiltration
system in central Virginia, ASCE World Environmental and Water Resources Congress 2012: Crossing
Boundaries. Albuquerque, NM. May 20-24, 2012.
Tan, L. and J.C Curran, The turbulent structures around clusters formed under a range of armoring shear stresses
and grain size distributions, Abstract EP23A-0732 AGU Fall Meeting, San Francisco, CA. 5-9 Dec., 2011.
Tan, L. and J.C Curran, Effect of cluster spatial interaction and coactions on a turbulent flow field in a gravel river
bed, Coherent Flow Structures in Geophysical Flows at the Earth’s Surface, Simon Frasier University in
British Columbia, Canada. August 3-5, 2011.
Cannatelli, K. and J.C. Curran, An analysis of the applicability of CONCEPTS computer model to simulate a
small partial dam removal on the Coastal Plain, ASCE World Environmental and Water Resources Congress
2011: Bearing Knowledge for Sustainability. Palm Springs, CA, May 22-26, 2011.
Johnson, D.W., Cannatelli, K., J.C. Curran, Comparative Analysis of Discharge Measurement Methodologies in
an Urban Environment. Stream Restoration in the Southeast: Connecting Communities with Ecosystems.
Raleigh, NC. November 15-18, 2010.
Tan, L. and J.C. Curran, An Investigation of the Bed Armoring Process and the Formation of Microclusters, Joint
Federal Interagency Conferences: 9th Federal Interagency Sedimentation Conference: Hydrology and
Sedimentation for a Changing Future. Las Vegas, NV. June 27-July 1, 2010. Invited presentation.
Curran, J.C., Examining Step Stability. Gravel Bed Rivers Workshop 7, Tadoussac, Canada. September 6-10,
2010. Invited presentation.
Tan, L., and J.C. Curran, Turbulence, Microclusters, and Armored Beds. Gravel Bed Rivers Workshop 7,
Tadoussac, Canada. September 6-10, 2010.
Downey, M. J., Tang, T., Popovich, B. G., Park, Y. H., Abshire, K. E., Cannatelli, K. M., Culver, T. B., Herman,
J. S., and Curran, J. C. 2010. Monitoring and Analysis of a Central Virginia Biofilter. Water JAM 2010, VA
Section American Water Works Association, Hampton, VA, September 20-23, 2010.
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Popovich, B. G., Cannatelli, K. M., Curran, J. C., Downey, M. J., Tang, T., Park, Y. H. 2010. Stream restoration
as a stormwater BMP. Water JAM 2010, VA Section American Water Works Association, Hampton, VA,
September 20-23, 2010.
Curran, J.C., Mobility of Large Woody Debris (LWD) Jams. 40th Annual Binghamton Geomorphology
Symposium. Geomorphology and Vegetation: Interactions, Dependencies, and Feedback Loops. Blacksburg,
VA. October 2-4, 2009. Invited presentation.
Arthur, R.S., Abshire, K.E., Downey, M.J., Curran, J.C., Culver, T.B., and J.S. Herman, Stormwater
Management: Discharge, Turbidity, and Nutrient Concentrations during Storm Events. 2009 Virginia Water
Research Conference: Water Resources in Changing Climates. Richmond, VA. October 15-16, 2009.
Cannatelli, K. and J.C. Curran, The Processes Surrounding Channel Evolution following a Partial Dam Removal
on the Coastal Plain of Virginia. 33rd IAHR Congress: Water Engineering for a Sustainable Environment.
International Association of Hydraulic Engineering and Research (IAHR). Vancouver, BC.: 3062-3069.
August 9-14, 2009.
Curran, J.C. and M.W. Ables, Measuring mixed bedload transport with an Acoustic Doppler Current Profiler. 33rd
IAHR Congress: Water Engineering for a Sustainable Environment. International Association of Hydraulic
Engineering and Research (IAHR). Vancouver, BC.: 1348-1355. August 9-14, 2009.
Cannatelli, K. and J.C. Curran, Using Morphological Models to Improve Current Land Development Practices
Surrounding Dam Removal. Presented at Engineering Sustainability 2009: Innovations that Span Boundaries.
Pittsburgh, PA. April 19-21, 2009.
Powers, D.B. and J.C. Curran, Stormwater BMPs and Managing Phosphorus Loads from Stream Banks in
Virginia. Presented at the American Water Resources Association 2008 Annual Water Resources Conference.
New Orleans, LA. November 17-20, 2008.
Curran, J.C., Separating Natural and Anthropogenically Induced Channel Change of the San Antonio River,
Texas. Poster presented at the meeting of the American Ecological Engineering Society, Beyond Wetlands:
Engineering the Landscape. Blacksburg, VA. June 11-14, 2008.
Curran, J.C., A Case Study of Channel Change during Urbanization: the San Antonio River from 1830-2004.
Presented at the ASCE Environmental and Water Resources Institute World Environmental and Water
Resources Congress. Honolulu, HI. May 12-16, 2008.
Humberson, D. and J.C. Curran, Application of the Cellular Automaton Evolutionary Slope and River (CAESAR)
Model to a Highly Erosive Reach of the Colorado River, Austin, Texas. Presented at the38th International
Binghamton Geomorphology Symposium: Complexity in Geomorphology. Durham, N.C. October 5-7, 2007.
Engel, F. and J.C. Curran, 2006, Aggradation in response to extreme flooding and watershed management, Eos
Transactions AGU, 87(52), Fall Meeting Supplement, Abstract H51G-0571.
Keen-Zebert, A. and J.C. Curran, 2006, Convex bar formation in an alluvial-bedrock stream channel, Eos
Transactions AGU, 87(52), Fall Meeting Supplement, Abstract H51G-0580.
Pritchard, M.K. and J.C. Curran, 2006, The Influence of Sand Input on an Armored Gravel Bed River, Eos
Transactions AGU, 87(52), Fall Meeting Supplement, Abstract H51G-0857.
Engel, F. and J.C. Curran, Effects of Flood Management Practices on Channel Morphology in the San Marcos
River, Texas. Presented at the37th International Binghamton Geomorphology Symposium: The Human Role
in Changing Fluvial Systems. Columbia, S.C. October 20-22, 2006.
Keen-Zebert, A. and J.C. Curran, Alluvial-bedrock channel boundary forcing and human built forcing agents in
the Guadalupe River. Presented at the37th International Binghamton Geomorphology Symposium: The
Human Role in Changing Fluvial Systems. Columbia, S.C. October 20-22, 2006.
Simmang, C. and J.C. Curran, Morphological changes attributed to gravel mining along the Colorado River,
Texas. Presented at the37th International Binghamton Geomorphology Symposium: The Human Role in
Changing Fluvial Systems. Columbia, S.C. October 20-22, 2006.
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Keen-Zebert, A. and J.C. Curran, Bar spacing in alluvial and bedrock reaches of the Guadalupe River, a mixed
morphology or hybrid river in central Texas. Presented at the 2006 Geological Society of America Meeting.
Philadelphia, PA. October 22-26, 2006.
Engel, F. and J.C. Curran, Channel bed changes in response to control structures on the San Marcos River, Texas.
Presented at the Texas River and Reservoir Management Symposium. Austin, TX. May, 2006.
Keen-Zebert, A. and J.C. Curran, Spatial variation of channel reach type and gravel deposition. Presented at the
Annual Meeting of the Association of American Geographers. Chicago, IL. March, 2006.
Curran, J.C., 2005, Flow resistance from self-formed step-pool bedforms. Eos Transactions AGU, 86(52), Fall
Meeting Supplement, Abstract H13E-1365.
Curran, J.C., and P.R. Wilcock, Formation and configuration of the step-pool bed form: an experimental study.
Poster presentation at the 6th International Gravel-Bed Rivers Workshop and Conference. Leinz, Austria.
September, 2005.
Keen-Zebert, A. and J.C. Curran, Spatial and temporal variation of sediment transport capacity in mixed alluvialbedrock rivers. Poster presentation at the 6th International Gravel-Bed Rivers Workshop and Conference.
Leinz, Austria. September, 2005.
Thompson, M. and J.C. Curran, The influence of land use/ land cover of riparian environments on channel change
in mixed alluvial bedrock rivers: a comparative study between the Medina and Guadalupe Rivers. Presented at
the Annual Meeting of the Association of American Geographers. Denver, CO. April, 2005.
Curran, J.C., The connection between the step-pool formation mechanism and spacing. Presented at the Annual
Meeting of the Association of American Geographers. Denver, CO. April, 2005.
Keen-Zebert, A. and J.C. Curran, The spatial distribution of sediment in two mixed alluvial-bedrock rivers in
central Texas. Annual Meeting of the Association of American Geographers. Denver, CO. April, 2005.
Curran, J.C., Effects of the introduction of sand to a gravel-bed channel: a flume study. Presented at “From
Sediment Size to Particle Dynamics” Conference and Workshop. Delmenhorst, Germany. April, 2004
Curran, J.C., History of grain size identification in field and flume research. Presented at the 100th Annual
Meeting of the Association of American Geographers. Philadelphia, PA. March, 2004.
Bryan, D. and J.C. Curran, SWAT modeling of the Blanco River basin. Presented at the 100th Annual Meeting of
the Association of American Geographers. Philadelphia, PA. March, 2004.
Anderson, S. and J.C. Curran, The development of a sediment counting model using image processing techniques.
Presented at the 100th Annual Meeting of the Association of American Geographers. Philadelphia, PA. March,
2004.
Jennings, M., Bryan, D., and J.C. Curran, NFF3.2 – A USGS tool for flood planning and design. Presented at
Living in Flood Alley: Lessons to Learn, Texas State University. San Marcos, Texas. September, 2003.
Crowe, J.C. and P.R. Wilcock, 2002, An experimental study of the step pool bed form. Eos Transactions AGU,
83(47), Fall Meeting Supplement, Abstract H21G-01.
Crowe, J.C., The formation of the step-pool bedform. Presented at the 2002 Annual Meeting, Southwestern
Division of the Association of American Geographers. Laredo, TX. November 7-9, 2002.
Crowe, J.C. and C. Sawyer, Canyon lake dam flood of July, 2002. Poster presentation at the 2002 Annual
Binghamton International Geomorphology Symposium: Dams and Geomorphology, Bloomsburg, Indiana.
October 11-13, 2002.
Crowe, J.C., An experimental study of the step pool bed configuration. Presented at the 2001 Annual Binghamton
International Geomorphology Symposium: Mountain Rivers. Chapel Hill, N.C. October 19-21, 2001.
Wilcock, P.R., and Crowe, J.C., A surface-based transport model for sand and gravel. Presented at the MixedSediment Workshop. HR Wallingford. May 14-15, 2001.
Crowe, J.C., Flume experiments investigating the effects of sand in transport on a gravel bed. Poster presentation
at the 5th International Gravel-Bed Rivers Workshop and Conference. Christchurch, New Zealand. August 29September 2, 2000.
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Crowe, J.C., A review of steep channel design methodologies. Presented at the 2000 Spring American
Geophysical Union Meeting. May 30 – June 3, 2000. Washington, D.C.
Crowe, J. and J.M. Sharp, Jr., Detailed hydrogeologic mapping for delineation and protection of endangered
species habitats. Poster presentation at the Annual Geological Society of America Meeting. October 25-28,
1993. Boston, MA.
Crowe, J. and J.M. Sharp, Jr., Detailed mapping of endangered species habitats to aid in management of the
Edwards Aquifer, Texas. Poster presentation at the 36th Annual Meeting of the Association of Engineering
Geologists. October 9-16, 1993.
Honors
Featured presenter at the 2012 NSF CBET Grantees Conference
Recipient of the Teaching Award for the Department of Civil and Environmental Engineering

2012
2012

One of 10 faculty chosen by Class of 2010 Trustees to participate in Fourth Year activities
Nominated for the Texas State University Presidential Award for Excellence in Service at the Assistant
Professor/Instructor/Lecturer level

2010

Nominated for the Subaru Outstanding Woman in Science Award, Geological Society of America

2005

Recipient of the award for Supporting Women in Geography (SWIG) at Texas State University
Recipient of EPA, S.T.A.R. Graduate Fellowship recipient
Recipient of United States Fish and Wildlife Service Region 2, On the spot award
Recipient of United States Fish and Wildlife Service Region 2, Special achievement award

2006

2003
1999-2002
1996
1995

Grants and Contracts
Filterra Bioretention Systems, $17,616. “Evaluation of the Filterra Flow Control Weir Inlet Tray design, 2 foot
V3.” J.C. Curran. October, 2012-January, 2013.
Dominion Power Foundation, $35,000. “Environmental, Societal, and Engineering Aspects of Dam Removal”
Joanna C. Curran. 2011-2012.
UVA School of Engineering and Applied Sciences, $45,000. “Establishing Collaborative Research and Expertise
in Near Boundary Turbulent Flows” Joanna C. Curran and Matt Reidenbach. 2012-2014.
NSF CBET-Environmental Sustainability, $8,000. REU – Research Experience for Undergraduates Supplemental
Grant to ‘Rethinking Dredging: Phasing Small Dam Deconstruction to Allow Sediment Releases without
Harming Downstream Ecosystems’ Joanna C. Curran. 2011-2013.
Hereford Undergraduate Research Scholars Grant, $2,000. “The Relative Importance of Watercourse
Characteristics in Sediment Movement Due to Dam Removal.” Kaela Mattson and Joanna C. Curran. 20112012.
NSF CBET-Environmental Sustainability, $40,999. Graduate Research Supplemental Grant to ‘Rethinking
Dredging: Phasing Small Dam Deconstruction to Allow Sediment Releases without Harming Downstream
Ecosystems’ Joanna C. Curran. 2010-2013.
NSF CBET-Environmental Sustainability, $203,062. “Rethinking Dredging: Phasing Small Dam Deconstruction
to Allow Sediment Releases without Harming Downstream Ecosystems” Joanna C. Curran. 2010-2013.
NSF EAR-Hydrological Sciences, $233,859. “An Investigation of the Bed Armoring Process and its Implications
for Channel Bed Stability” Joanna C. Curran. 2010-2012.
Navy Surface Warfare Center Carderock Division (NSWCCD), $18,740. “Test Support for Underwater Explosion
Testing of Small Scale Soil/Sediment Beds (UNDEX).” Joanna C. Curran. 2010.
Jefferson Public Citizens Grant, $29,121. “Sustainable Stormwater Management: Validating Water Quality and
Quantity” Teresa Culver, Janet Herman, and Joanna C. Curran. 2010-2011.
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NSF EAR-Hydrological Sciences, $29,684. "Geomorphology and Vegetation: Interactions, Dependencies, and
Feedback Loops - 40th Annual Binghamton Geomorphology Symposium; October 2009; Blacksburg, VA"
William C. Hession, Joanna C. Curran, Lynn M. Resler, Theresa M. Wynn. 2009-2010.
Texas Water Development Board, $35,000. “Sediment Transport Modeling of Reach Scale Geomorphic
Processes” J. K. Haschenburger and J.C. Curran. 2009-2010.
Kirkpatrick & Lockhart Preston Gates Ellis LLP, $50,000. “Expert Report on the Sediments of Hamilton Creek
Watershed” J.C. Curran. 2008.
Boston Society of Architects, $10,000. “Sustainable stormwater management: Validating quality and quantity” T.
Culver, J. Herman, J.C. Curran, J. Stitler. 2008 – 2009.
The Nature Conservancy and the Texas Rivers Institute, $110,000. “Integrated Assessment of the Pedernales
River Watershed” J. C. Curran, T. Bonner, and V. Lopes. 2007 – 2008.
NSF Doctoral Dissertation Research Improvement Award, $11,500. “Spatial and temporal variation of sediment
transport capacity and channel reach type in two mixed alluvial-bedrock rivers in central Texas.” A. KeenZebert and J.C. Curran. 2005-2007.
Texas Water Development Board, $25,000. “Field-Based Mapping in support of a Geomorphic Analysis of the
Lower San Antonio River Subbasin” J.C. Curran. 2006-2007.
Texas Water Development Board, $25,000. “GIS-Based Geomorphic Analysis of the Lower San Antonio River
Subbasin” J.C. Curran. 2006-2007.
Texas Advanced Technology Program, $87,895. “Model analysis of the effects of small dams on the Guadalupe
River.” J.C. Curran. 2004-2006.
Texas State University Faculty Enhancement Grant, $15,800. “Comparison of ArcHydro and SWAT models used
in watershed analysis.” D. Bryan and J. C. Curran. 2003-2004.
The Nature Conservancy and the International Institute for Sustainable Water Resources, $305,000.
“Determination of critical habitat for immediate protection by The Nature Conservancy along the Blanco
River.” M. Jennings, J.C. Curran, A. Sansom. 2003-2006.
Texas State University Faculty Enhancement Grant, $8,000. “Characterization and modeling of sediment
transport through the Guadalupe River.” J. C. Curran. 2002-2003.
U.S. EPA STAR Graduate Fellowship, $102,000. “A determination of the physical controls over the step-pool
bedform.” J.C. Crowe. 1999-2002.
Invited Talks
Curran, J.C., 2018. Engineered Log Jam (ELJ) Influence on Flows and Bed Morphology in the South Fork
Nooksack River. ASCE WRE Presentation. Seattle, WA. June 21, 2018.
Curran, J.C., 2015. How will the downstream channel adjust following a dam removal? Washington State Dam
Removal Symposium. Tacoma, WA. December 10, 2015.
Curran, J.C., 2015, Introducting the Bed Load Monitoring System and its application during unsteady flows. 46th
Annual Binghamton Geomorphology Symposium: Laboratory Experiments in Geomorphology. Buffalo, NY.
Sept. 18-20, 2015.
Curran, J.C., “How Sediment Type and Removal Method Influence Downstream Channel Morphology following
Dam Removal,” USGS Water Science Center. Tacoma, WA. Oct. 8, 2014.
Curran, J.C., “How I Became a River Engineer,” Invited Keynote speaker at the AAUW UVA Branch Rising
Stars event. December, 2012.
Curran, J.C., “River Restoration vs Stormwater Management: A Case Study from Charlottesville, VA,”
Vanderbilt Institute for Energy and the Environment, Vanderbilt Institute for Energy and Environment,
Vanderbilt University. June, 2012.
Curran, J.C., “An investigation of turbulent flows generated by pebble clusters in armored gravel bed channels,”
Department of Civil and Environmental Engineering, Virginia Tech. January, 2012.
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Curran, J.C., “River Restoration and Management: Two Examples from the US,” Department of Hydraulics,
Roadways, Environmental, and Surveying Engineering, Politecnico di Milano. Milan, Italy. October, 2011.
Curran, J.C., “The effects of clusters and armor on turbulence over a gravel bed river,” Hydrologie und
Glaziologie (VAW), ETH Zürich. Zurich, Switzerland. October, 2011.
Curran, J.C., “The turbulent flows around clusters formed in the armour layer of a gravel bed channel,” Institute
for Infrastructure and Environment, School of the Built Environment, Heriot-Watt University. Edinburgh,
Scotland. October, 2011.
Curran, J.C., “The influence of shear stress during armouring on the turbulent flows over armoured bed clusters,”
Centre for Hydrological and Ecosystem Science Loughborough University. Leicestershire, U.K. October,
2011.
Curran, J.C., “Stormwater Monitoring at the University of Virginia.” ASCE Blue Ridge Branch Meeting.
Charlottesville, VA. February, 2010.
Tan, L. and J.C. Curran, “An Investigation of the Bed Armoring Process and the Formation of Microclusters,”
Joint Federal Interagency Conferences: 9th Federal Interagency Sedimentation Conference: Hydrology and
Sedimentation for a Changing Future. Las Vegas, NV. June 27-July 1, 2010.
Curran, J.C., “Examining Step Stability.” Gravel Bed Rivers Workshop 7, Tadoussac, Canada. September 6-10,
2010.
Curran, J.C., Mobility of Large Woody Debris (LWD) Jams. 40th Annual Binghamton Geomorphology
Symposium. Geomorphology and Vegetation: Interactions, Dependencies, and Feedback Loops. Blacksburg,
VA. October 2-4, 2009.
Curran, J.C., “Upstream Channel Formation Following Dam Removal,” VCU Rice Center for Environmental Life
Sciences, Research Symposium. Charles City, VA. May 2009.
Curran, J.C., “An Overview of River Restoration Practices and Principles,” University of Virginia, Landscape
Architecture. Charlottesville, VA. September, 2007.
Curran, J.C., “Understanding the Implications of Forcing a River,” Texas Water Development Board,
Geomorphology of Texas Rivers. Austin, TX. June, 2007.
Curran, J.C., “Implications of Weir Location on Channel Morphology,” Texas Water Development Board, InStream Flow Workshop for Texas. Austin, TX. February, 2006.
Curran, J.C., “An Introduction to the San Marcos River Basin.” Department of Civil, Architectural and
Environmental Engineering, The University of Texas at Austin. Austin, TX. January, 2005.
Curran, J.C., “An Analysis of Step-Pool Formation and Spacing,” Department of Geological Sciences, Florida
State University. Tallahassee, FL. November, 2004.
Curran, J.C., “An Analysis of the Characteristics of the Step-Pool Bedform,” Department of Earth and
Environmental Sciences, Vanderbilt University. Nashville, TN. September, 2004.
Curran, J.C., “Models of Step Pool Formation,” The University of Texas at Austin, School of Geological
Sciences, Austin, TX. February, 2003.
Reviews
Associate Editor
Journal of Hydraulic Engineering, current
Journal of Hydrology, current
Geomorphology, guest in 2009
Proposal Reviewer and Panelist
NSF Water, Sustainability, and Climate (Category 3)
NSF CBET, Fluid Dynamics
NSF GOALI-TRAC
NSF CBET, Environmental Engineering
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NSF CBET, Environmental Sustainability
NSF CBET, BRIGE Program
NSF Graduate Research Summer Institute: East Asia and Pacific Summer Institute
Proposal Reviews
NSF BCS, Geography Regional Sciences
NSF EAR, CAREER
NSF EAR, Hydrologic Sciences
NSF EAR, Geomorphology and Land Use Dynamics
Canada Foundation for Innovation (CFI) Proposal Reviewer: Leaders Opportunity Fund (LOF)
USGS, National Institutes for Water Resources (NIWR)
Manuscript Reviews
Environmental Science & Technology
Journal of Hydraulic Engineering
Journal of Hydraulic Research
Water Resources Research
Royal Geographical Society
Journal of Hydrology
Journal of Geophysical Research - Earth Surface Processes
Geomorphology
Earth Surface Processes & Landforms
River Research and Applications
Environmental Engineering and Geoscience
Advances in Water Resources
Lakes and Reservoirs: Research and Management
Sedimentary Geology
Journal of Sediment Research
Environmental Management
Hydrological Processes
Natural Hazards and Earth System Sciences
Book Reviews
AGU, American Geophysical Union
Geomorphology
Physical Geography
Coherent Flow Structures at the Earth’s Surface
Courses Prepared and Taught
Sediment Transport in River Restoration, graduate and undergraduate level
Open Channel Hydraulics, graduate and undergraduate level
Research Study into Dam Removal and River Restoration, graduate and undergraduate level
Fluvial Processes, upper level undergraduate and graduate level
Water Resources Engineering, upper level undergraduate
Students
Doctoral Advisees
Kevin Waters, “Quantifying Deposition Rates of Suspended Sediment in Emergent Vegetation.” University of
Virginia. Mr. Waters graduated in May, 2014.
Kristen Canatelli, 2014, “An analysis of dam deconstruction sequencing with respect to sediment transport and
downstream channel changes.” University of Virginia. Dr. Canatelli now works for Inter-fluve Environmental.
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Tan Lu, 2012, “Effect of micro-roughness on bed armor formation and destruction.” University of Virginia. Dr.
Tan is now working at Capital One.
Amanda Keen-Zebert, 2007, “An Evaluation of the impact of small dams on sediment transport and flow regimes
in the Guadalupe Watershed, Texas.” Texas State University. Dr. Keen-Zebert completed a NSF post-doctoral
fellow at Aberystwyth University and is now a faculty member at the Desert Research Institute.
Masters Advisees
Stavros Calos, 2013, “Evaluation of river restoration compared to improved stormwater management.” University
of Virginia. Mr. Calos is employed by Timmons Engineering.
Ellie James, 2012, “Application of River 2DM to Meadow Creek in Charlottesville, VA.” University of Virginia.
Ms. James is now employed by Kimley-Horn and Associates.
Kristen Canatelli, 2009, “Natural channel evolution in a draining reservoir.” University of Virginia.
Delbert Humberson, 2009, “Application of CAESAR modeling to a rapidly eroding channel.” Texas State
University. Mr. Humberson is employed by the International Boundary and Water Commission.
Ben Warden, 2008, “Hydraulic geometry of the Pedernales River, Texas.” Texas State University. Mr. Warden is
employed by Select Energy Services.
Matt Ables, 2008, “Measuring bedload transport with an Acoustic Doppler Current Profiler.” Texas State
University. Mr. Ables is employed by Kisters North America, Inc.
Mary Pritchard, 2007, “The effect of sand supply on an armored gravel-bed river.” Texas State University.
Frank Engel, 2007, “Creation of a morphometric classification scheme to be used in in-stream flow assessments
of the San Antonio River, Texas.” Texas State University. Mr. Engel is a doctoral student at the University of
Illinois.
Tim Cawthon, 2007, “Large woody debris loading in the San Antonio watershed.” Texas State University. Mr.
Cawthon is employed by Hilliard Energy, LTD.
Cody Simmang, 2007, “Effect of floodplain gravel mining on river morphology.” Texas State University. Ms.
Simmang is employed by Shaw Engineering.
Kate Griffin, 2006, “Fluvial geomorphology and Texas Wildrice Habitat on the San Marcos River.” Texas State
University.
Eleanore Whitworth, 2006, “Bathymetric mapping and sedimentation rates of the Town Lake reservoir in Austin,
Texas.” Texas State University. Ms. Whitworth is employed at the Texas Commission on Environmental
Quality.
Matthew Thompson, 2005, “The influence of land use/ land cover within riparian environments on channel
change on the Guadalupe River, Texas.” Texas State University. Mr. Thompson is employed by the Lopez
Garcia Group in Dallas, TX.
Miriam Askelrod, 2005, “An analysis of smectite clay fracture densities and how they affect infiltration in Travis
County, Texas.” Texas State University.
Christine Peters, 2005, “A characterization of the riparian zone for Alligator Creek, Comal and Guadalupe
Counties, Texas.” Texas State University. Ms. Peters is employed by the State of New Mexico.
Undergraduate Theses Supervised
“Design of a potable water distribution system for Saltadere, Haiti.” 2014. Danielle Nielsen, Ameer Iqteit, and Joe
Torp.
“Field measurements of cluster generated turbulence.” 2013. Danielle Nielsen, Ameer, Iqteit, and Dylan Staples.
“Saltadere Water Master Report.” 2013. Zakary Goldberg, Caroline Hackett, Garrett Rapp, and Ellen Zagrobelny.
“Re-design of a concrete patio to improve stormwater management and student usability.” 2013. Chad Baxter,
Carline Hackett. Zakary Goldberg, Scott Smingler, and Ellen Zagrobleny.
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“An evaluation of the ability of HEC-RAS to predict the channel change following removal of the Rife-Loth dam
removal.” 2013. Ellen Buckley.
“Smart Rocks: Creating rocks that measure turbulent flow pressures in real time.” 2012. Neiw Anunson. Mr.
Anunson is pursuing a master’s degree in engineering commerce.
“Evaluation of stream restoration design alternatives for Meadow Creek.” 2010. Josh Smalley. Mr. Smalley is
currently employed at McCormick Taylor Engineers and Planners.
“Drainage alternative to improve water quality in a local stormwater detention pond.” 2010. Erin Beckman. Miss
Beckmann is employed in an engineering firm in Virginia.
“Nutrient management alternatives to improve water quality in a local stormwater detention pond.” 2010.
Angelica Perez-De La Rosa. Miss Perez-De La Rosa is a doctoral student at the University of Michigan.
“The Philadelphia rowhouse: the impact on the demographic and policy of the neighborhoods of Philadelphia.”
2010. Emily Gibson.
“Emergency evacuations during disasters.” 2010. Matthew Bond.
“Monitoring and evaluating rain garden effectiveness.” 2009. Veronica Yeh. Miss Yeh is employed at
GalxoSmithKline.
“The impact of beavers on channel morphology” 2009 Mickie Fox. Miss Fox is now a science teacher in the K-12
system.
“Greenhouse design and construction for alternative energy solutions” 2009 Aaron Gahr
“Riverbank erosion control system for a section of the Shenandoah River” 2008. Campbell Bolton. Mr. Bolton is
employed at Draper Aden Engineering firm in Charlottesville.
“Development of a Standard Protocol for Dam Removal: Based on the Case Study Of Woolen Mills Dam” 2008.
Carly Schrader. Miss Schrader is employed by Stanley Martin Companies.
Professional Memberships
American Geophysical Union
Hydrology section member
American Society of Civil Engineers
Associate member
Geological Society of America
Northwester section
Service
University
Member, University of Virginia SEAS Endowed Scholarship Committee
Judge of the SEAS Undergraduate Research and Design Symposium
Participant in the external review of SEAS through meeting and lab tour
Member, Texas State University Graduate Scholarship Committee
Member, Ad-hoc Committee to Evaluate Water Programs at Texas State
Department
Assistant Chair for Graduate Studies in Civil and Environmental Engineering
Department Safety Committee
Sponsored a seminar given by Manousos Valyrakis of Virginia Tech
Sponsored a seminar given by Matt Collins of NOAA
Sponsored a seminar given by Dan Wren of the National Sedimentation Lab
Member, Search Committee for Infrastructure Research Faculty
Advisor of the University of Virginia ASCE Student Chapter
Member, Civil and Environmental Engineering Scholarships Committee
Associate Director of the James and Marilyn Lovell Center for Environmental
Geography and Hazards Research at Texas State University

1997 – present
2002 – present
2001 – present

2007 – 2013
2010 and 2011
June 15, 2010
2004 - 2007
2006 - 2007

2012-2015
2012-2013
February, 2012.
October, 2011
April, 2011
2011
2007 – 2010
2007 - 2009
2003 – 2007
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Chair, Search Committee for a Geology Faculty at Texas State University
Member, Equipment Committee at Texas State University
Chair, Scholarships and Awards Committee at Texas State University
Member, Search Committee for a Department Chair at Texas State University
Member, Scholarships and Awards Committee at Texas State University
Member, Undergraduate Committee at Texas State University

2006 - 2007
2005 - 2006
2004 – 2005
2003 - 2005
2002 – 2004
2002 – 2003

Disciplinary Service
Associate Editor, ASCE Journal of Hydraulic Engineering
2013 - present
Associate Editor, Jounral of Hydrology
2008-2014
Officer of the ASCE Stream Restoration Educational Materials Task Committee
2013-present
Member of the ASCE Stream Restoration Task Committee
2009-present
Member of the ASCE Virginia Section Stormwater Committee
2008-2014
Member of the Virginia Stormwater BMP Clearinghouse Committee
2008 – 2014
Contributed to the writing of the new Virginia Stormwater Regulations.
Member of the Rivanna River Basin Commission Technical Advisory Committee
2008- 2013
Lead organizer of an oral session and a poster session at the 2012 Fall AGU Meeting. Session EP006: Beyond
Grain Size: Controls on Sediment Transport. My co-organizers are Jim O’Connor of the USGS, Kimberly Hill
of the University of Minnesota, and Doug Jerolmack of Penn State University.
Organized 4 sequential sessions at the 2011 ASCE Environmental and Water Resources Congress: Bearing
Knowledge for Sustainability under the heading “Restoration Modeling and Design Tools.” There were 20
talks at these sessions.
Participant in a workshop on “Appalachian Piedmont Streams: Conceptual Model and Environmental Benefits
and Services,” sponsored by the Corps of Engineers. Macon, GA. June, 2010. One of 10 invited researchers.
Session Moderator at GBR7: 7th International Gravel Bed River Workshop. Tadoussac, Canada, September, 2010.
Invited participant at “Development of a Decision Framework for Dam Removal and Sediment Management”
workshop sponsored by the Bureau of Reclamation and the Subcommittee on Sedimentation to the Federal
Advisory Committee on Water Information. October, 2009.
Conference organizer for the 40th International Binghamton Geomorphology Symposium: Geomorphology and
Vegetation. Blacksburg, VA. October, 2009. The symposium included 18 invited presentations and more than
50 posters. The BGS resulted in a special issue of Geomorphology (Volume 116, Issues 3-4, April 2010) and
a book published by Elsevier as a collection of the articles. Approximately 125 researchers and students from
around the world attended.
Session Moderator in the River and Watershed Restoration Track, ASCE World Environmental and Water
Resources Congress. May, 2008.
Session discussant at 37th International Binghamton Geomorphology Symposium: The Human Role in Changing
Fluvial Systems. Columbia, S.C. October, 2006
Organized and chaired the paper session, Digital Image Processing of Colored Sediment to aid in Gravel-Bed
River Experiments, at the 100th Annual Association of American Geographers Meeting. Philadelphia, PA.
March, 2004.
Participant in meetings and field trip leader for the National Academy of Science during their review of the
proposed standard for Texas In-stream Flow Determination document.
Outreach
Keynote speaker at the AAUW UVA Branch Rising Stars event. This event celebrates 15 middle school girls
from Albemarle County who have been recognized for achievement and leadership in math and sciences by
their teachers or counselors.
CEE representative at Major’s Night for 1st year undergraduate engineering students, 2011 and 2012.
Participated in a panel discussion at the 2011 Society of Women Engineers Region E Conference. "What's Next:
Path to PhD and Beyond." March, 2011 and 2012.
Participant and Panelist in the High School Visitation Program developed by the UVA Society for Women
Engineers in February, 2011. Over 220 high school girls attended.
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Presentation at the 2010 INNOVATION workshop sponsored by the Center for Diversity in Engineering.
Participated in the external review of SEAS by meeting with an external reviewer and providing a tour of the
Sustainable Rivers Lab. June, 2010.
Mentored Danielle Nielson, who was a local high school student, during her governor’s school year-long project
examining stormwater, 2009-2010. Danielle later attended UVA and majored in Civil Engienering.
Participant in meetings and field trip leader for the National Academy of Science during their review of the
proposed standard for Texas In-stream Flow Determination document.
Co-organizor of an oral session and a poster session at the 2015 Fall AGU Meeting. Session EP8676: The Impacts
of Process Based Unsteadiness on Morphodynamic Expression. CO-organizers were Annie Ockleford, Dan
Parsons, and Rich Hardy.
Session Co-Chair at River Flows 2016. Session: Flood propagation and control and dam-break flows
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Stormwater Utility | Redmond, WA
HOME / GOVERNMENT / CITY DEPARTMENTS / PUBLIC WORKS / ENVIRONMENTAL & UTILITY SERVICES / STORMWATER
UTILITY

STORMWATER UTILITY

The City of Redmond, through its NPDES Municipal Permit, is
responsible for ensuring proper maintenance and operation of
all public and private stormwater systems within the City. These
include 363 miles of pipes, 23,500 catch basins and manholes,
940 vaults, 304 bioswales, 68 miles of streams, and 328 ponds
throughout the City.
The Stormwater Utility:
Ensures that public and private stormwater systems are
planned, developed and maintained to prevent flooding,
protect water quality and preserve natural stormwater
systems
Monitors water quality and provides leadership and focus
for community efforts working toward improved stormwater
management
Identifies needs for capital improvement of the stormwater systems including streams and habitat, prioritizes,
selects, and constructs those improvements
Ensures that City construction and maintenance projects are planned and implemented to cause as little short term
and long term harm as possible to the environment
Managed by the Public Works Department, Environmental and Utility Services division, the Stormwater Utility funds
support engineers, scientists, technicians, inspectors, project managers, and administrative specialists in several
divisions within the City's Public Works Department.

The City is addressing Stormwater Management in 3 phases:

https://www.redmond.gov/392/Stormwater-Utility[1/10/2020 7:47:49 AM]

