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G A P  A N A LY S I S  R E P O R T  
CITY OF BINGEN CRITICAL AREAS ORDINANCE 

1 INTRODUCTION 
With passage of the Growth Management Act, local jurisdictions throughout 
Washington State, including the City of Bingen (City) (see Figure 1), were required to 
develop policies and regulations to designate and protect critical areas. Critical areas, as 
defined by the Growth Management Act (Revised Code of Washington [RCW] 
36.70A.030(5)), include wetlands, areas with a critical recharging effect on aquifers used 
for potable water, fish and wildlife habitat conservation areas, frequently flooded areas, 
and geologically hazardous areas.  

 

Figure 1-1. City of Bingen, Washington. 

The Growth Management Act also requires that jurisdictions periodically review and 
evaluate their adopted critical areas policies and regulations. The City’s critical areas 
ordinances (CAOs) are currently codified in Chapter 15.16 and Chapters 17.65 through 
17.67 of the Bingen Municipal Code (BMC). The most recent update to these regulations 
was in 1997. The City is now seeking to update its CAOs by January 2015. 
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When updating critical areas policies and regulations, jurisdictions must include the best 
available science. Any deviations from science-based recommendations should be 
identified, assessed and explained (Washington Administrative Code [WAC] 365-195-
915). In addition, jurisdictions are to give special consideration to conservation or 
protection measures necessary to preserve or enhance anadromous fisheries. 

This Gap Analysis Report provides a review of the City’s current CAOs, noting gaps 
where existing regulations may not be consistent with the best available science, the 
Growth Management Act, and/or its implementing rules. General recommendations 
concerning code organization and content may also be provided. This document does 
not attempt to identify every instance where the existing CAOs might be amended 
(which could make for a dense, hard-to-read document), but instead focuses on 
identifying more significant potential amendments. The primary intention of this gap 
analysis is to help guide the update of the City’s CAOs.  

1.1 Document Organization 
Considerations for updating the City’s existing CAOs are provided in Sections 2 through 
7 of this document. Section 2 addresses the general provisions that are applicable to all 
critical areas; Sections 3 through 7 address the five types of critical areas as defined by 
the RCW, including: geologically hazardous areas, wetlands, frequently flooded areas, 
fish and wildlife habitat conservation areas, and critical aquifer recharge areas. These 
sections are typically organized into the following three subsections (the exception is 
Section 2, which only includes a code review summary): 

1. Existing conditions summary 
2. Best available science summary 
3. Code review summary 

The existing conditions summary is intended to provide a brief overview of the 
potential presence of a particular type of critical area (e.g. wetlands) in the City. Note 
that the preparation of this report relied on existing reference materials to ascertain the 
potential presence of critical areas in the City, and did not include any fieldwork to 
verify the presence or absence of critical areas.  

The best available science summary is intended to identify scientific information that is 
pertinent to developing regulatory provisions for a particular type of critical area. Best 
available science documents were selected based on their applicability to Bingen, 
common use in each discipline, and relevance to current scientific practices or principles.  

The code review summary identifies gaps where the existing CAOs may not meet best 
available science, the Growth Management Act, and/or its implementing rules. General 
recommendations concerning code organization and content may also be provided. To 
highlight findings of the code review summary, a summary table is provided at the 
beginning of the code review summary subsection, as appropriate. 
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2 GENERAL PROVISIONS 

2.1 Code Review Summary 
The existing code captures general provisions in BMC Chapter 17.65, Critical Areas, 
including sections that cover purpose, designations, and the critical areas map. The 
content of this chapter could be greatly expanded and some minor changes could be 
made to the existing provisions. 

Table 2-1. General provisions review summary. 

Code 
Section Title / Description Review Comments / Recommendations 

BMC 
17.65.020 

Designations • Consider re-titling and revising, or omitting this 
section 

New Additional general provisions • Add additional general provisions  to provide 
more generally applicable content 

2.1.1 BMC 17.65.020, Designations 
This section might be re-titled “Jurisdiction – Critical Areas” and revised to only 
reference where the applicable critical areas regulations are located for each type of 
critical area (excluding other content such as buffer widths). Alternatively, this code 
section could be omitted, relying on the table of contents to direct code users to more 
specific content. 

2.1.2 New – Additional general provisions 
BMC Chapter 17.65 should provide more generally applicable content. To better 
guide those implementing the regulations as well as those applying for permits under 
the regulations, additional sections with content such as the following are suggested: 

Administration. 
Such information includes the identifying the reviewing authority; relationship to 
other regulations; and a description of administrative procedures, including fees. 

Applicability, exemptions, and exceptions. 
Exceptions include those for reasonable use, which is currently included in the 
existing CAOs under BMC 17.67.070(E), but is specific to wetlands. A reasonable 
use exception should be developed for all critical areas. 

Allowed activities.  
Allowed activities for wetlands are currently included in the existing CAOs under 
BMC 17.67.040, but should be developed for all critical areas. 
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Critical area project review process.  
 A description of the process the City will use to review projects with potential 
critical area impacts. 

Critical area report.  
A critical area report could potentially be required for all development projects 
with potential critical area impacts. This section could describe the conditions 
under which such a report would be required, as well as the report’s general 
contents. 

Protective measures common to all critical areas.   
This might include measures  such as signage or building setbacks. 

The Critical Areas Assistance Handbook, developed by the Washington State 
Department of Community, Trade, and Economic Development (2007), provides 
guidance for developing these sections. 

3 GEOLOGICALLY HAZARDOUS AREAS 
According to RCW 36.70A.030, geologically hazardous areas are “those areas that are 
susceptible to erosion, sliding, earthquake, or other geological events and are not suited 
to the siting of commercial, residential, or industrial development consistent with public 
health and safety concerns.” Unlike other critical areas, where the potential impact is to 
a resource that is valued and being protected, with geologic hazards the goal is to 
protect people and property from potential damage associated with the area.   

3.1 Existing Conditions 
The City extends from flatter lands adjacent to the Columbia River to bluffs along its 
northern margin. Slope hazard areas (25 to 40% average grade and above 40% average 
grade), as shown on the City’s Critical Areas map, are generally located along the 
northern margin of the City. The northern margin of the City is characterized by a 
shallow rapid-slope stability model as having a high probability of instability (DNR 
2000). Additionally, central Bingen lands are classified as areas with high seismic 
vulnerability (Seismic Design Category D0) by the Washington State Department of 
Natural Resources’ Division of Geology and Earth Resources. 

3.2 Best Available Science Summary 
An in-depth review of geologically hazardous areas best available science is provided in 
City of Newcastle Comprehensive Plan Update, Best Available Science Review (The Watershed 
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Company 2014). Key topics addressed in this document include general vulnerabilities 
of geologically hazardous areas by type and potential protection measures. This 
information is broadly applicable to all geologically hazardous areas in Washington. 

3.3 Code Review Summary 
The existing code identifies areas with slopes in excess of 15 percent as potentially 
geologically hazardous areas. Regulations that address these areas appear consistent 
with public health and safety concerns. However, several other factors in addition to 
slope gradient may contribute to geologic hazards. The City should consider including 
other types of geologically hazardous areas. 

Table 3-1. Geologically hazardous areas review summary. 

Code 
Section Title / Description Review Comments / Recommendations 

BMC 
17.65.020(B) 

Designations • Consider including other types of geologically 
hazardous areas 

• Incorporate the term “geologically hazardous 
areas” 

BMC 
17.66.010 

Purpose • Consider updating language to include other 
types of geologically hazardous areas 

BMC 
17.66.030 

Lands to which the chapter 
applies 

• Consider providing more details on when a 
development may be exempt from geologically 
hazardous areas requirements 

• Consider incorporating other factors that 
contribute to landslide hazard areas besides 
slope gradient 

• Consider adding seismic provisions 
NA Critical Areas map • Consider updating map to show areas with 

slopes of average grades between 15 and 25 
percent  

3.3.1 BMC 17.65.020(B), Designations 
As stated in the introduction to this section, geologically hazardous areas include 
areas susceptible to erosion, sliding, earthquake, or other geological events. Steep 
slopes are the only type of geologically hazardous area currently designated by the 
City. The City should consider including other types of geologically hazardous areas, 
such as seismic hazard areas. Also, designation language should incorporate the term 
“geologically hazardous areas” to increase consistency with the Growth Management 
Act. 

3.3.2 BMC 17.66.010, Purpose 
As discussed above, this section may need to be updated if the City decides to include 
other types of geologically hazardous areas. 
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3.3.3 BMC 17.66.030, Lands to which the chapter applies 
BMC 17.66.030(B.) states that “slopes of average grade in excess of 15 percent but not 
more than 25 percent may be exempt from these requirements at the discretion of the 
building official upon evidence provided by the applicant that the slope is stable for 
purposes of the development proposed for the specific site.”  However, the code 
doesn't specifically address slope stability issues from certain development activities 
(e.g. road building). Consider providing more details on when a development may be 
exempt from geologically hazardous areas requirements when on slopes of average 
grade between 15 and 25 percent. 

As discussed above, the City should consider including other kinds of geologically 
hazardous areas. The identification of landslide hazard areas might include other 
factors besides slope gradient.  In addition to slope gradient, areas may be susceptible 
to failure due to geologic or hydrologic factors such as soil composition or historic 
failure. The Washington State Department of Natural Resources provides publicly 
available spatial data for features relevant to geologic hazards, including soils and 
surface geology; landslide locations and severity; and slope stability.  

Seismic activity can also present geological hazards. Seismic hazard areas are areas 
subject to higher risk of damage as a result of earthquake-induced ground shaking, 
slope failure, settlement, soil liquefaction, lateral spreading, or surface faulting. 
Buildings and other developments in seismic hazard areas should be subject to 
specifications and regulations that protect against such damage. As mentioned, 
central Bingen lands are classified as Seismic Design Category D0, which corresponds 
to buildings and structures in areas expected to experience severe and destructive 
ground shaking but not located close to a major fault. The rest of the City is classified 
as Seismic Design Category C, which corresponds to buildings where expected 
ground shaking will be moderate to severe. Accordingly, the City should consider 
adding provisions for the more seismically vulnerable areas as part of its critical areas 
update. The Washington State Department of Natural Resources’ Division of Geology 
and Earth Resources provides information on seismic hazards that can inform these 
provisions. The City could reference seismic standards in the State Building Code 
(WAC 51-50). 

3.3.4 Critical Areas Map 
According to BMC 17.66.030(B), slopes of average grade between 15 and 25 percent 
may be subject to regulation. The current Critical Areas map shows only areas with 
slopes with average grades between 25 and 40 percent, and those with average grades 
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greater than 40 percent. To better align with the code and to provide developers with 
a more complete understanding of steep slopes in the City, the Critical Areas map 
could be updated to also show areas with slopes of average grades between 15 and 25 
percent. Additionally, the map should be updated to capture any new geologically 
hazardous areas added as part of the critical areas update. 

4 WETLANDS 

4.1 Existing Conditions 
Wetland areas within the City are limited. The National Wetland Inventory represents 
the best, most current approximation of the extent of wetlands in the City. This 
inventory identifies a small portion of a freshwater emergent wetland within shoreline 
jurisdiction along the eastern shore of Bingen Harbor.  

Just outside of City limits, Bingen Harbor has an isolated patch of forested/shrub 
wetland and Bingen Lake is surrounded by emergent herbaceous wetland. Buffers of 
these wetland areas could extend into City jurisdiction.   

4.2 Best Available Science Summary 
Wetlands naturally perform several functions at low cost relative to engineered 
solutions, including water storage, flood protection, pollutant and nutrient retention, 
and wildlife habitat provision (Hattermann et al. 2008). Wetland functions are broadly 
grouped into three categories: 1) water quality functions; 2) flood storage or hydrologic 
functions; and 3) habitat functions (Sheldon et al. 2005). 

An in-depth review of wetland best available science is provided in City of Newcastle 
Comprehensive Plan Update, Best Available Science Review (The Watershed Company 2014). 
This document covers general findings of wetland science and associated best available 
science -based practices. Pertinent topics addressed in the document include wetland 
identification and classification; wetland functions; and wetland protection measures, 
including buffers, mitigation sequencing, and compensatory mitigation. This 
information is broadly applicable to Washington State (with the exception of the 
wetland rating system). 

4.3 Code Review Summary 
The wetlands regulations in the BMC should be updated to be more consistent with best 
available science. Recommendations include updating definitions and buffer width 
regulations. 
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Table 4-1. Wetlands review summary. 

Code 
Section Title / Description Review Comments / Recommendations 

BMC 
17.67.020 

Definitions • Consider integrating all critical areas definitions 
into Chapter 17.08, Definitions 

• Refine “high” and “low” land use intensity 
definitions and add category for “moderate”  

• Revise “regulated wetlands” definition to match 
RCW 36.70A.030(21) 

BMC 
17.67.030 

Lands to which this chapter 
applies 

• Code language should be updated to refer to 
the latest version of the rating system 

• Language should clearly capture that wetlands 
must be delineated using the federal manual 
and regional supplement 

BMC 
17.67.060 

Wetland buffers • Update buffer width requirements based on the 
updated wetland rating system and best 
available science 

• Require that an averaged buffer  is never less 
than 75 percent of the required buffer width 

• Revise language addressing buffer condition 
BMC 
17.67.080 

Minimizing wetlands impacts • Add more specific minimization measures 

BMC 
17.67.100 

Compensating for wetland area 
impacts 

• Consider allowing more mitigation options 
• Add regulations to address mitigation ratios 

4.3.1 BMC 17.67.020 Definitions 
In general, the City should consider integrating all critical areas definitions into 
Chapter 17.08, Definitions. Considerations for specific definitions follow. 
 

BMC 17.67.020(A), (C), “High intensity land use,” “Low intensity land use” 
Definitions of “high intensity” and “low intensity” land use are used in the code 
for the purpose of buffer width assignment. In Wetlands in Washington State – 
Volume 2 (Granger et al. 2005), Ecology defines three land use intensities for this 
purpose: high, moderate, and low. High-intensity land uses include commercial, 
institutional, dense residential (>1 unit/acre), and high-intensity recreation, such as 
ball fields. Moderate-intensity land uses include residential (≤1 unit/acre), 
moderate-intensity open space, paved trails, and maintained utility corridors. 
Low-intensity uses include forestry, open space, unpaved trails, and low-
maintenance utility corridors. Definitions and code language should be updated to 
align with these intensity definitions, and buffer widths as assigned in BMC 
17.67.060 should be modified accordingly (see Section 4.3.3). 
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BMC 17.67.020(F), “Regulated wetlands” 
The existing definition should be updated to remove size-based exclusions and 
other inconsistencies with best available science. RCW 36.70A.030(21) uses the 
following language, which should be included verbatim in the code: 

“Wetland” or “wetlands” means areas that are inundated or saturated by 
surface water or groundwater at a frequency and duration sufficient to support, 
and that under normal circumstances do support, a prevalence of vegetation 
typically 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 nonwetland sites, including, 
but not limited to, 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 nonwetland areas created to 
mitigate conversion of wetlands. 

Discussion of wetland delineation in this section should be moved to BMC 
17.67.030(C), Determination of Regulatory Wetland Boundary. 

4.3.2 BMC 17.67.030, Lands to which this chapter applies 
 

BMC 17.67.030(B), Wetland rating system 
The current code requires that the City use “the state of Washington’s four-tier 
wetlands rating system for categorizing wetlands for purposes of this chapter.” In 
order to keep City regulations in step with best available science, the code 
language should be updated to refer to the latest version of the Washington State 
Wetland Rating System for Eastern Washington (Hruby 2004), using language similar 
to the following: Wetlands must be classified using the Washington State Wetland 
Rating System for Eastern Washington (Ecology publication number 14-06-015 or as 
revised and approved by Ecology). 

BMC 17.67.030(C), Determination of regulatory wetland boundary 
As mentioned in Section 4.3.1 above, discussion of wetland delineation from BMC 
17.67.020(F), “Regulated wetlands,” should be moved to this section. Language in 
this section should more closely mirror WAC 173-22-035 to clearly capture that 
wetlands must be delineated using the federal manual and regional supplement. 
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Ecology recommends the following language for critical areas updates to the 
wetland delineation provisions: 

 
Identification of wetlands and delineation of their boundaries pursuant to this 
Chapter shall be done in accordance with the approved federal wetland 
delineation manual and applicable regional supplements. All areas within the 
City meeting the wetland destination criteria in that procedure are hereby 
designated critical areas and are subject to the provisions of this Chapter. 

4.3.3 BMC 17.67.060, Wetland buffers 

BMC 17.67.060(A), Standard Buffer Zone Widths 
In accordance with the recommendations made for BMC 17.67.020(A) and (C) 
above, buffer widths should be based on new land use intensity designations, and 
should be updated to match Ecology guidance in Wetlands in Washington State – 
Volume 2(Granger et al. 2005). Buffer Alternative 2 from that document most 
closely matches the City’s current buffer width designation approach. Buffer 
widths under this alternative are shown in Table 4-2 below. 

Table 4-2.  Wetland buffer widths under Buffer Alternative 2 

Wetland Category 
Buffer Alternative 2 
Land Use Intensity 

Low Moderate High 

I 125 ft 190 ft 250 ft 

II 100 ft 150 ft 200 ft 

III 75 ft 110 ft 150 ft 

IV 25 ft 40 ft 50 ft 

BMC 17.67.060(D), Standard Buffer Width Averaging 
BMC 17.67.060(D)(5) states, “In no instance shall the buffer width be reduced by 
more than 50 percent of the standard buffer or be less than 25 feet.” In order to 
align with current best available science from Wetlands in Washington State – Volume 
2 (Granger et al. 2005), this regulation should be updated such that the averaged 
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buffer at its narrowest point is never less than 75 percent of the required buffer 
width. 

BMC 17.67.060(E), Wetland Buffer Shall Be Left in Natural Condition 
The current regulations require that “…wetland buffers shall be retained in their 
natural condition.” To better align with best available science, the CAOs should 
clarify buffer condition requirements. Buffer recommendations based on best 
available science include the assumption that a buffer is well vegetated with native 
species appropriate to the ecoregion. If a buffer does not consist of vegetation 
adequate to provide the necessary protection, then either the buffer area should be 
planted or the buffer width should be increased. Ecology suggests the following 
language be added in the description of required standard buffer widths to ensure 
a condition that is adequate to protect the wetland resource: 

The standard buffer widths assume that the buffer is vegetated with a native 
plant community appropriate for the ecoregion. If the existing buffer is 
unvegetated, sparsely vegetated, or vegetated with invasive species that do not 
perform needed functions, the buffer should either be planted to create the 
appropriate plant community or the buffer should be widened to ensure that 
adequate functions of the buffer are provided. 

This language could be added to either BMC 17.67.060(E) or (A). 

4.3.4 BMC 17.67.080, Minimizing wetlands impacts 
The current code lists “deliberate measures to minimize wetland impacts” to apply 
after it has been determined that impacts to wetlands are unavoidable. To better align 
with best available science, the measures presented in this section should be more 
specific. Examples of measures to include are provided in the 2010 Ecology 
document, Wetlands & CAO Updates: Guidance for Small Cities – Eastern Washington 
Version. 

4.3.5 BMC 17.67.100, Compensating for wetland area impacts 
Language in this section should be updated to better align with best available science. 
Various options are available for mitigation, in addition to the traditional on-site 
concurrent option. Ecology recommends that updated CAOs allow for various 
options, which are described in the Ecology document Wetlands & CAO Updates: 
Guidance for Small Cities – Eastern Washington Version (2010). 

The updated CAOs should also add regulations to address mitigation ratios. These 
ratios should be based on the type of compensatory mitigation action proposed, as 
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discussed above. Compensatory mitigation ratios ensure no net loss by requiring a 
greater amount of mitigation area than the area of impact. Mitigation ratios for 
projects in eastern Washington are shown in Table 8D-11 of Wetlands in Washington 
State – Volume 2 (Granger et al. 2005). 

5 FREQUENTLY FLOODED AREAS 

5.1 Existing Conditions 
Flooding within Bingen, with its small to mid-sized streams, is most often triggered by 
heavy rains, and exacerbated by runoff from impervious surfaces related to 
development. The Federal Emergency Management Agency has produced a map of Q3 
flood hazard data for the City, which is captured on the City’s Critical Areas map (Q3 
refers to the first generation of the agency’s digital flood map products; the agency’s 
second generation of digital map products are referred to as Digital Flood Insurance 
Rate Maps). Zone A floodplain (Special Flood Hazard Areas subject to inundation by the 
100-year flood) is identified along the Columbia River shoreline and in industrial areas 
between Railroad Street and the Columbia River. Where Jewett Creek enters the City is 
also classified as Zone A floodplain, as is much of Dry Creek’s path through Bingen.  
However, flood maps for the City were most recently completed in 1984 and may not 
reflect the most current conditions. 

Dry Creek has a history of flooding with heavy rainfall or a sudden melting of snowfall. 
The culvert that carries Dry Creek under State Route 14 has occasionally become clogged 
with debris, causing the creek to overflow onto the highway.  

5.2 Best Available Science Summary 
Frequently flooded areas are regulated to manage potential risks to public safety. Such 
areas also provide valuable habitat benefits in-stream as well as downstream. 
Floodplains are dynamic and highly productive environments. Dynamic hydrologic 
processes can be critical to the maintenance of fish and wildlife habitat (Naiman and 
Decamps 1997; Gurnell 2005). Off-channel ponds and channels carved into floodplains 
provide important habitat for a variety of fish species by providing refuge from the high 
flows. Overbank flow serves as a short-term water storage area for streams, helping to 
reduce the peak flood flows downstream of the flooding location. Some of the water on 
the floodplain infiltrates into the soil and contributes to aquifer recharge. According to 
Ecology, such storage and infiltration may be a more cost effective way to address 
flooding problems than structural solutions (Ecology 1991). 
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Floodplain best available science is summarized in the document City of Newcastle 
Comprehensive Plan Update, Best Available Science Review (The Watershed Company 2014). 
Key topics addressed in this document include floodplain processes, effects of 
development, climate change, and potential protection measures. This general 
information is applicable to flood hazard areas in Washington. 

5.3 Code Review Summary 
The City’s flood regulations are contained in Chapter 15.16, Flood Hazard Protection. 
For the purposes of promoting public health, safety, and general welfare, and 
minimizing public and private losses due to flooding, this chapter aligns with best 
available science. Minimal changes are recommended to flood regulations. 

Table 5-1. Frequently flooded areas review summary. 

Code 
Section Title / Description Review Comments / Recommendations 

BMC 
17.65.020(A) 

Designations • Indicate that frequently flooded areas include 
the floodplain 

5.3.1 BMC 17.65.020(A) Designations 
The minimum classification for “frequently flooded areas” includes floodplains. The 
current CAOs identify floodplain areas as critical areas, but do not use the term 
“frequently flooded areas.” The language in the code should be updated to indicate 
that frequently flooded areas include those areas within the floodplain. 

6 FISH AND WILDLIFE HABITAT CONSERVATION AREAS 

6.1 Existing Conditions 
Bingen is part of the Wind-White Salmon Water Resource Inventory Area (or WRIA 29). 
Within the City, Jewett Creek and Dry Creek drain to the Columbia River, a Shoreline of 
Statewide Significance. Potential fish and wildlife habitat conservation areas include 
those associated with the Columbia River, Jewett Creek, and Dry Creek, and their 
riparian areas. The City currently only recognizes areas associated with the Columbia 
River and Jewett Creek as “critical fish and wildlife habitat areas,” and buffers for these 
areas are set at 50 feet. 

Within this region, the mainstem Columbia River provides habitat for over 37 fish 
species in 13 families (Klickitat Lead Entity 2012). Anadromous fish include coho 
salmon, pink salmon, Chinook salmon (summer, fall, and spring), fall chum salmon, 
sockeye salmon, cutthroat trout, steelhead, and white sturgeon (WDFW 2008). Eight 
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ESA-listed salmonids migrate or were known to migrate historically through the middle 
Columbia River (Klickitat Lead Entity 2012). These species include: 

• Snake River fall Chinook salmon 
• Snake River spring/summer Chinook salmon 
• Snake River sockeye salmon 
• Snake River steelhead 
• Upper Columbia River steelhead 
• Upper Columbia River spring Chinook salmon 
• Middle Columbia River steelhead 
• Columbia River chum salmon 

Jewett Creek is a small creek that runs south through the western half of Bingen. The 
lower portion of the creek flows through roughly 250 yards of pipe located under an 
existing industrial timber mill. The Bonneville Reservoir may back up water within the 
pipe. The creek daylights for approximately 150 yards between the railroad and 
Highway 14, and then passes under the highway. Additional habitat is available 
upstream of the highway (National Marine Fisheries Service 2013).  

Washington State Department of Fish and Wildlife’s Priority Habitats and Species maps 
document the presence of coho salmon, cutthroat trout, rainbow trout, and steelhead in 
Jewett Creek. The ESA Salmon Recovery Plan for the White Salmon River Watershed (NMFS 
2013) indicates that the gradient of the creek becomes impassable at the bluffs so that the 
entire area of stream accessible to anadromous fish is within City limits. No information 
is available regarding the quality of the available stream habitat. 

Dry Creek is an intermittent stream that flows through the City into Jewett Creek. Dry 
Creek flows under Highway 14 through a four-foot concrete pipe. There is an overflow 
for Dry Creek at Walnut and Steuben. The overflow runs parallel to Highway 14 and 
then connects to a 24-inch storm drain that runs under Highway 14 and connects to Dry 
Creek. No fish use is reported for Dry Creek. 

In addition to the fish habitat areas associated with the Columbia River and Jewett 
Creek, Priority Habitats and Species maps document the following areas of regional 
habitat and species in the Bingen vicinity: 

• An extensive range of Columbian black-tailed deer habitat is located at the edge 
of currently developed areas along the north and northeast edge of town, with 
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small sections overlapping City limits. This is the winter range for the deer, with 
populations increasing noticeably in winter months. 

• Waterfowl concentrations occur in the vicinity of Bingen that are associated with 
the Columbia River, Bingen Lake, and Bingen Harbor. 

• An osprey breeding area is located in the western half of the City, above 
Highway 14. 

• The western gray squirrel, listed as a Threatened species at the state level, has 
been found along Dry Creek at the northern limit of Bingen. 

• The California mountain kingsnake has been seen in several locations 
throughout the City. 

6.2 Best Available Science Summary 
As developing areas in western Washington grow in population, and cities, suburbs, 
and rural areas support greater densities, natural wild areas become fewer and urban 
natural areas become increasingly valuable to both wildlife and humans. Recent 
scientific research has responded in kind, and a growing knowledge base confirms what 
is best captured in the statement, “all urban areas have the potential to contribute to 
conservation of wildlife diversity” (Marzluff and Rodewald 2008). 

Streams and associated riparian areas support a wide diversity of aquatic and terrestrial 
plant and wildlife species. Important habitat components include tributaries, in-stream 
habitat, and adjacent upland habitat. Together these components provide valuable 
habitat functions and processes, including natural disturbance regimes; regulation of 
water quality, quantity, temperature, and microclimate; bank stabilization; and 
provision of detritus, invertebrates, and other organic material. 

A detailed review of best available science for fish and wildlife habitat conservation 
areas is provided in City of Newcastle Comprehensive Plan Update, Best Available Science 
Review (The Watershed Company 2014). Key topics addressed in this document include 
fish and wildlife habitat conservation area identification; stream identification and 
classification; fish and wildlife habitat conservation area functions; the impacts of 
urbanization; and potential protection measures, including landscape-scale planning, 
buffer widths, and species-specific management recommendations. Other than the 
species-specific material, this information is broadly applicable in Washington. 

Bingen contains a few priority species or habitats that are not present in the referenced 
best available science document. As mentioned in the previous section, those Priority 
Habitats and Species listings include Columbian black-tailed deer; waterfowl 
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concentrations; osprey breeding areas; western gray squirrel; and California mountain 
kingsnake. 

Columbian black-tailed deer 
Columbian black-tailed deer are the most common deer subspecies in Washington, 
occurring from the crest of the Cascades west to the ocean. They prefer brushy, 
logged lands and coniferous forests. Many wooded suburban environments, such as 
parks, greenbelts, and roadsides, also meet their habitat needs. The deer feed on 
native trees and shrubs such as vine maple, Douglas fir, Western red cedar, and 
serviceberry; forbs and legumes such as alfalfa and clover; and grasses such as 
wheatgrass and fescue. They breed during a winter rutting season, and during the 
winter may be observed in larger groups of 15 to 30 due to limited winter habitat. In 
addition to natural predators such as cougars, bears, and coyotes, deer populations 
are also reduced by hunting, vehicles, and diseases (WDFW 2004). 

 
Waterfowl concentrations 
Waterfowl include geese, ducks, and brant. Waterfowl tend to aggregate in wetlands, 
estuaries, and beaches during non-breeding periods. Waterfowl species winter along 
the Pacific coast. These flocks are susceptible to water quality degradation, habitat 
loss, and human disturbance. Low benthic macroinvertebrate abundance and limited 
availability of nesting sites also limit waterfowl productivity. Management 
recommendations include maintaining woody debris and riparian vegetation 
adjacent to streams, managing human disturbance during breeding and brood-
rearing season, and avoiding stream alterations (Larsen et al. 2004).  

 
Osprey breeding areas 
Osprey live primarily in forested habitat along lakes, rivers, and coastal areas, and eat 
mostly fish. Osprey construct large stick nests in tall trees or, where trees are scarce, 
in communication towers, power poles, and other similar structures. They migrate 
south to wintering grounds beginning in late August. As a result of their position at 
the top of the food chain, osprey are particularly vulnerable to contaminants that 
bioaccumulate in their fish prey. Factors that affect osprey numbers and productivity 
include: the abundance of suitable nest sites near water; food supply; human 
disturbances; man-made hazards; and chemical contaminants. Management 
recommendations include avoiding disturbance of active nest sites; protection of nest 
trees; and avoiding the construction of roads and other structures within 300 feet of a 
known osprey nest tree (USGS 2005). 
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Western gray squirrel 
Western gray squirrel habitat is typically in mature conifer-dominated stands with 
open understory. Large-seeded mast-producing trees provide food and sites for nest 
construction. In Washington, pine and oak are especially important for their large-
seed-producing ability. Food is the primary factor regulating tree squirrel 
populations, and habitat quality in Washington is generally thought to be relatively 
poor relative to the species’ range due to fewer species of large-seeded trees. Habitat 
loss and degradation, road-kill mortality, and disease all adversely affect squirrels in 
Washington. In particular, habitat fragmentation from activities like development 
and road-building reduce squirrel populations. Management recommendations focus 
on protection of high-quality primary habitat, including at least two patches above six 
acres each per 50 acres of potential habitat (Azerrad 2004). 

 
California mountain kingsnake 
The California mountain kingsnake population in Washington is an isolated 
population, with the rest of the species occurring between Baja, California and 
Oregon. Population numbers in Washington are low and habitat areas are limited. In 
Washington the snake is generally found under rocks and rotting logs in moist 
Oregon white oak woodlands and ponderosa pine forests. The snake is vulnerable to 
land use activities that alter this habitat. The snake’s diet consists primarily of lizards, 
lizard eggs, bird eggs, nestling birds, small rodents, and frogs. Little is known about 
the limiting factors for the Washington kingsnake population, but management 
recommendations include surveying for snakes prior to land-altering activities and 
protecting oak and pine forested riparian corridors containing surface water (Larsen 
1997). 

6.3 Code Review Summary 
The City’s fish and wildlife habitat conservation area provisions are currently very 
limited. A new section of the code should be added to address fish and wildlife habitat 
conservation areas. 

Table 6-1. Fish and wildlife habitat conservation areas review summary. 

Code 
Section Title / Description Review Comments / Recommendations 

BMC 
17.65.020(C) 

Designations • Revise to include a classification scheme 

New Fish and Wildlife Habitat 
Conservation Areas 

• Add a new section with regulations specific to 
fish and wildlife habitat conservation areas  
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6.3.1 BMC 17.65.020(C), Designations 
The current code designates the fish habitat and riparian areas associated with Jewett 
Creek and the Columbia River as fish and wildlife habitat conservation areas. To 
better align with best available science, the code should be updated to include a 
broader classification scheme for fish and wildlife habitat conservation areas. This 
scheme should be located in a new fish and wildlife habitat conservation areas section 
(see Subsection 6.3.2 below).  

6.3.2 New – Fish and wildlife habitat conservation areas section 
The current code states that critical fish and wildlife habitat areas are regulated under 
BMC Chapter 17.67, Wetlands and Wetland Buffers. The code should feature a new 
section with fish and wildlife habitat conservation area regulations for the City. This 
section should include a purpose, which identifies the goal of protecting the functions 
and values of designated fish and wildlife habitat conservation areas; definitions and 
a classification scheme as described above; and protection measures specific to fish 
and wildlife habitat conservation areas. As with wetlands, protection measures for 
fish and wildlife habitat conservation areas may include setbacks; buffers; prohibited, 
regulated, and allowed activities; and development standards for permitted uses. 
This section should also define permit requirements important for protecting fish and 
wildlife habitat conservation areas, such as habitat assessments; mitigation; or 
monitoring and reporting. 

The types of fish and wildlife habitat conservation areas classified in Growth 
Management Act implementing rules that may be relevant to the City include: 

• Areas where endangered, threatened, and sensitive species have a primary 
association; 

• Habitats and species of local importance, as determined locally; 
• Waters of the State (including Dry Creek) 
 

The Washington State Department of Fish and Wildlife provides information on 
critical habitat and state-designated priority habitat for state-designated Endangered, 
Threatened, and Sensitive species. The City should develop its fish and wildlife 
habitat conservation areas section based on this information. In addition, the City 
may choose to designate habitat of local importance or habitat critical to species of 
local importance.  
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7 CRITICAL AQUIFER RECHARGE AREAS 
An aquifer recharge area is an area where water from rainfall, snowmelt, lakes, rivers, 
streams or wetlands, flows into the ground to an aquifer. Per WAC 365-190-030(3), 
critical aquifer recharge areas are areas with a critical recharging effect on aquifers used 
for potable water, including areas where an aquifer that is a source of drinking water is 
vulnerable to contamination that would affect the potability of the water, or is 
susceptible to reduced recharge. 

7.1 Existing Conditions 
Bingen’s water comes from three municipal wells sunk approximately 300 to 360 feet 
into an underground source of water. After removal from the wells, the water is aerated 
and disinfected to protect against microbial contaminants. In addition, the City 
purchases water from the City of White Salmon, and along with the Port of Klickitat has 
a 25 percent interest in White Salmon’s municipal well field. 

Bingen’s wells tap aquifers that may be recharged from the Columbia River’s Bonneville 
Reservoir. Other potential sources include Jewett Creek and Dry Creek drainages. Once 
upstream of Bingen and White Salmon, both of these creeks run through sparsely 
developed land used for cattle grazing. This land features steep slopes that limit the 
kind of development that could damage the City’s aquifers (City of Bingen 1993). 

There appear to be critical aquifer recharge areas in the City, particularly areas of 
springs and shallow wells in the Jewett Creek subbasin and surrounding areas.  The 
surficial materials there include alluvium, old landslide debris, and glacial flood 
deposits (Aspect Consulting, 2003). 

The exact location and extent of Bingen’s aquifer recharge areas is currently unknown. 
However, the City’s Comprehensive Plan suggests considering existing and planned 
commercial and industrial areas as “areas with a high susceptibility to contamination.” 
It recommends regulating and conditioning uses in these areas to prevent contamination 
(Bingen 1993). 

7.2 Best Available Science Summary 
Surface water and groundwater are cyclic and frequently interacting. The functions and 
values of a critical aquifer recharge areas are to provide clean drinking water and to 
contribute clean, cool water to streams and wetlands that support wildlife. Potential 
impacts to critical aquifer recharge areas are divided into two categories: impacts to 
water quality and impacts to water quantity.  



City of Bingen 
Critical Areas Ordinance 
Gap Analysis Report 
 

20 
 

An in-depth review of critical aquifer recharge area best available science is provided in 
City of Woodinville Comprehensive Plan Update, Best Available Science Review (The 
Watershed Company 2014). Key topics addressed in this document include critical 
aquifer recharge area functions, potential effects of development, water quantity, water 
quality, aquifer susceptibility, contamination loading potential, and potential protection 
measures. This information covers basic principles and best available science practices 
applicable to all critical aquifer recharge areas in Washington State. 

7.3 Code Review Summary 
The City does not currently designate or regulate any critical aquifer recharge areas. The 
City should consider amending its CAOs with new regulations that focus on preventing 
contamination in areas of high susceptibility, as discussed in the 1993 Comprehensive 
Plan. The 2005 Ecology document Critical Aquifer Recharge Areas: Guidance Document can 
provide further information to support the new regulations. 
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