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1 INTRODUCTION  

The purpose of this report is to present the findings of a Critical Area Report conducted for 354 Island Aire Dr. 
(Parcel 064515-039) located in the City of Woodland (Figure 1). This report has been prepared following the City of 
Woodland Shoreline Master Program (SMP) Critical Areas Regulations set forth in Section 4.1. The investigation 
performed by Facet, was limited to the property in question and the immediate surrounding area.  

        
Figure 1. Vicinity and Site Maps 

1.1 Project Description 

The 0.25-acre property is located on the north facing shoreline of Horseshoe Lake, and includes one single-family 
residence, with a boat, dock and related utilities. A portion of the property’s retaining wall has partially degraded, 
showing signs of a potential failure in the near future. The wall provides protection and support for the structures 
located approximately 35 feet landward of the wall. The failing portion of the retaining wall will be repaired using 
helical wall anchors secured to a steel channel on the wall face, acting as a waler beam. The crew will perform this 
work when the water has receded below the existing retaining wall, and sufficient shoreland is dry and available to 
conduct the repair. Minor excavation will be done, behind the wall, to allow clearance for the helical lead and 
handheld drive head that will be used to twist the helical lead into the sloped riparian area. The excavated area will 
be backfilled and restored to pre-existing conditions. A 6-mil thick plastic tarp will be placed along the shoreline area 
to ensure no concrete or dust/debris will enter the water.  

2 EXISTING ENVIRONMENTAL CONDITIONS  

2.1 Vegetation and Habitat Features  

The shoreline consists of sand and small cobblestone. The riparian area is full of dense vegetation that consists of 
small deciduous trees and shrubs. Many of the shrubs overhang the existing retaining wall, providing shade and 
habitat for aquatic species. Other vegetation present on the property consists of landscaped shrubs and deciduous 
trees.  

2.2 Surrounding Land/Water Uses  

The property is located along the north-facing shoreline of Horseshoe Lake. According to the Washington 
Department of Fish and Wildlife (WDFW), Horseshoe Lake is managed as a catchable trout and warmwater species 
lake, stocked with rainbow trout and supporting populations of largemouth bass and other warmwater fish. 

Project 
Location 

Project 
Location 

Horseshoe Lake 
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Horseshoe Lake Park is located across the lake, along the south-facing shoreline. The 6.5-acre park is open to the 
public and widely used for community events such as farmers markets and the annual fish derby. Facilities in the 
park include picnic areas, a gazebo, open space, playgrounds, restrooms, and a skate park.  

2.3 Level of Development  

The subject property is located in a low-density shoreline residential community. The surrounding land-use is single-
family residential. There is a 78.98-acre parcel located approximately 120 feet to the south zoned as single-family 
residential, low density.  

2.4 Water Quality  

Water quality near the project site has been rated as Category 4C by the Department of Ecology for the parameter 
of non-native aquatic plants.  

3 CRITICAL AREA REVIEW 

Facet staff conducted background research using a variety of online sources, literature, and maps to identify 
wetlands, streams, and site characteristics indicative of critical area features in the study area (Appendix I). Key 
sources of information included the following:  
 

 Cowlitz County GIS Primary Web Mapper  
 Department of Ecology Water Quality Atlas  
 Department of Natural Resources (DNR) Washington Natural Heritage Program (WNHP) Data Explorer 
 Clark County Environmental Map 
 National Wetlands Inventory (NWI)  
 Natural Resources Conservation Service (NRCS) Soil Mapper 
 Washington Department of Fish and Wildlife’s (WDFW) Priority Habitats and Species (PHS) Mapper 
 WDFW Forage Fish Mapper 
 WDFW SalmonScape Mapper 

3.1 Fish and Wildlife Habitat Conservation Areas 

Horseshoe Lake and the shoreline are considered Fish and Wildlife Habitat Conservation Areas (FWHCA) per WMC 
15.08.700. The shoreline designation for the property is Residential. The riparian habitat area width for this shoreline 
designation is 50 feet, measured landward from the ordinary high-water mark (OHWM). The building setback for 
this designation is 10 feet in accordance with Section 7.1, Table 7-1 of the Woodland SMP.  
 
Priority Habitats and Species (PHS) Mapper (2023) depicts the site location to potentially contain Oak Woodland, 
and big brown bat (Eptesicus fuscus). However, the site is not forested, and therefore, does not have a suitable 
habitat for big brown bats. Additionally, the U.S. Fish and Wildlife Information for Planning and Consultation lists the 
northwestern pond turtle and monarch butterfly as sensitive species, however, no other habitats or species of local 
importance per WMC 15.08.700 are known to occur within the project area. The DNR Natural Heritage Mapper 
(2024) does not depict any critical habitats on site, or within 1,000 feet of, the project area. 
 
Cowlitz County GIS Primary Web Maps the Lewis River as being located approximately 1,850 feet east of the subject 
property. Lewis River is a fish-bearing river with a riparian area buffer of 200 feet per WMC 15.08.730. Horseshoe 
Lake was once part of the Lewis River until it was cut off in 1940 during the construction of Highway 99. Water is 
now pumped into the lake from a 16"diameter culvert (WDFW, 2024). WDFW has stated that eulachon juveniles do 
enter the lake from Lewis River, but it is unknown if they die off or are able to exit through the culvert. Additionally, 
coho salmon from a hatchery have been discovered in Horseshoe Lake, therefore it is assumed salmon could be 
present, but it is unlikely. All project activities are located outside of Lewis River and its associated buffer; therefore, 
the project will have no impact on rivers.  
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3.2 Wetlands  

Wetland maps prepared by NWI (2024), depict the presence of a 25.89-acre freshwater, emergent wetland 
approximately 280 feet south of the subject property. Per WMC 15.08.400, it is estimated that the buffer for this 
wetland is 75 to 100 feet. Additionally, the project site is a downgradient of this wetland. Therefore, it is anticipated 
that construction activities will have no impact on the wetland or its associated buffer. 

3.2.1 Soils 

The NRCS soil survey map identifies one soil type on the subject property, which is not listed as hydric per 
the Clark County Hydric Soils List. The Clark County Property Information Center also identifies the subject 
property as having non-hydric and PuA soils. A summary of the map unit is provided in Table 1. The DNR 
Washington Natural Heritage Program Data Explorer does not identify the property as containing hydric soil.  
 
Table 1. Soil Unit Hydric Ratings  

Map Unit Symbol Map Unit Name 
Unit Considered Hydric in 

Island County 

PuA Puyallup fine sandy loam, 0 to 3 percent slopes No 

3.3 Geologically Hazardous Areas 

The Clark County Property Information Center (2024) identifies the property as having slopes greater than 15%. No 
unstable slopes are identified on the subject property. The Clark County Property Information Cetner (2024) 
identifies the property as being located within a moderate to high Liquefication area. 

3.4 Critical Aquifer Recharge Areas 

The project site is not located in a critical aquifer recharge area. There is a Category 2 critical aquifer recharge area 
located approximately 175 south of the subject parcel. Additional BMPs may be required if the Health Department 
requests it.  

3.5 Frequently Flooded Areas 

FEMA flood maps identify the shoreline of the property as being located outside of the FEMA Flood Zones. The area 
has a reduced flood risk due to the levee. With BMPs in place, the proposed development will have no impact on 
the floodplain. 

4 ACTION AREA  

The action area is defined by the Endangered Species Act (ESA) regulations (50 CFR 402.02) as “all areas to be 
affected directly or indirectly by the Federal action and not merely the immediate area involved in the action.” The 
action area is distinct from the project footprint and encompasses a larger area extending to where no measurable 
effects from the project were anticipated to occur. For this project, the action area includes the project footprint, as 
described above, as well as the upland area within which all project-related noise levels reach background levels.  

5 SPECIES INFORMATION 

The following species listed under the federal Endangered Species Act may occur in the vicinity of the project area 
or might be affected by the proposed work: 
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1. Lower Columbia Steelhead (Oncorhynchus mykiss) 
2. Lower Columbia River Chinook Salmon (Oncorhynchus tshawytscha) 
3. Columbia River Chum Salmon (Oncorhynchus keta) 
4. Lower Columbia River Coho Salmon (Oncorhynchus kisutch) 
5. Columbian White-tailed Deer (Odocoileus virginianus leucurus) 
6. Bull Trout (Salvelinus confluentus) 
7. Yellow-billed Cuckoo (Coccyzus americanus) 
8. Eulachon (Thaleichthys pacificus)   

5.1 Lower Columbia Coho Salmon 

Lower Columbia coho salmon are a species of salmon native to the Pacific Northwest. They are anadromous fish that 
can be found in freshwater streams and rivers of the Columbia River basin in Oregon and Washington, as well as in 
coastal streams and tributaries or smaller neighborhood streams. Coho salmon migrate to the marine environment 
approximately 18 months after being deposited. They typically return to their natal streams to spawn where they 
deposit their eggs in the fall. They prefer to spawn in areas of mid-velocity water with small to medium sized gravels. 
Their eggs begin to develop over the winter months and emerge from the gravel the next spring.  Coho fry are usually 
found in the pools of small coastal streams and in the tributaries of large rivers. Once they are mature, they prefer 
urban settings of cold, clean and year-round water. Because they use small streams with limited space, they must 
use many such streams to successfully reproduce, which is why coho can be found in virtually every small coastal 
stream with a year-round flow. 

5.2 Lower Columbia Steelhead Trout 

Steelhead trout exhibits perhaps the most complex suite of life-history traits of any of the Pacific salmon. Steelhead 
can be anadromous or freshwater residents and, in some circumstances, yield offspring of the opposite life-history 
form. The anadromous form can spend up to seven years in freshwater prior to smoltification, although two years 
is most common, and then spend up to four years in saltwater prior to first spawning. Unlike the Pacific salmon 
species, steelhead are iteroparous (individuals can spawn more than once). The adult winter steelhead run is 
generally from December to February, and spawning occurs from March through June (Wydoski and Whitney, 2003). 
Juvenile steelhead out-migrate from April through June and are not anticipated in the nearshore in large numbers 
because the majority of steelhead smolts migrate directly to the open ocean (i.e., they are not nearshore dependent) 
and do not rear extensively in the estuarine or coastal environments (Burgner et al., 1992).  

5.3 Lower Columbia Chinook Salmon 

Most Chinook in the Columbia River are “ocean-type” and migrate to the marine environment during their first year 
(Myers et al. 1998). They may enter estuaries immediately after emergence as fry from March to May or they may 
enter the estuaries as fingerling smolts during May and June of their first year (Healey, 1982). Chinook use estuaries 
as rearing areas and are the most dependent of all salmon species on estuaries for survival. The shorelines along the 
Lewis River are in generally good condition for salmonid habitat. As they grow and move into neritic habitats, they 
feed on decapod larvae, larval and juvenile fish, drift insects, and euphausiids (Simenstad et al., 1982) 

5.4 Columbia River Chum Salmon 

The Columbia River Chum Salmon primarily inhabits the lower reaches of the Columbia River and its tributaries. 
Chum salmon prefer shallow streams with gravel bottoms for spawning. The gravel size is important as it allows for 
good water flow, which provides oxygen to the eggs. They typically spawn in the lower sections of rivers and streams, 
often near the river mouth where freshwater meets saltwater. After hatching, chum salmon fry quickly move 
downstream to estuarine and nearshore environments. These areas provide a rich feeding ground and a transitional 
habitat between freshwater and the open ocean. Adult chum salmon are known for their wide-ranging habits in the 
open ocean. In the ocean, they feed on a variety of prey including zooplankton, small fish, and squid, which are 
abundant in the cold, nutrient-rich water of the Pacific Ocean.  
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5.5 Columbian White-tailed Deer 

Columbian white-tailed deer are a subspecies of white-tailed deer native to the Columbia River basin and generally 
distinguished by their longer tail that is brown rather than black. Mature deer are medium sized with a distinctive 
white underside to their tail, which they raise as a warning signal when alarmed. Adult males are identified by their 
antlers with prongs arising from a single main beam then narrowly spreading and curving steeply upward. 
Widespread hunting has reduced the population of Columbian white-tailed deer throughout the last century. They 
have grown to adapt to many different habitats including forests, swamps, and marshes. Breeding usually occurs in 
the fall, with fawns born in the late spring or early summer after a gestation period of about seven months. 

5.6 Bull Trout  

The bull trout population is thought to contain the only anadromous forms of bull trout in the contiguous United 
States (Federal Register / Vol. 64, No. 210 / 1999). Spawning occurs typically from August to November in streams 
and migration to the open sea (for anadromous populations) takes place in the spring. Following this season, Bull 
Trout migrate to freshwater river systems to overwinter. Bull trout prefer colder water temperatures than most 
salmonids, and clean water substrates for spawning and rearing. They require complex habitats such as streams with 
riffles, deep pools, and undercut banks. Their critical habitat was designated for the bull trout was designated on 
November 17, 2010 (Federal Register, 2016).  

5.7 Yellow-Billed Cuckoo 

The yellow-billed cuckoo is a relatively large riparian bird that is distributed throughout the U.S., however, due to 
reductions in habitat, are very rare in Washington State (WDFW, 2024). Breeding season typically occurs in late 
spring to early summer. During this period, they tend to move around and have large home ranges but are mostly 
found in areas with more than 200 acres of deciduous forests (USFWS, 2024). Nesting habitat usually occurs at lower 
elevation riparian woodlands that contain willow trees, alders, or cottonwoods that are close to streams or rivers. 
Though there are no recent documents of yellow-billed cuckoo nesting in Washington, it can occur anywhere in the 
state as much would be considered generally good habitat for nesting. 

5.8 Eulachon 

Eulachon are an anadromous smelt in the family Osmeridae and are distinguished from other osmerids by having 4– 
6 gill rakers on the upper half of the gill arch (others have 8–14 gill rakers) and distinct concentric striations on the 
operculum and suboperculum (gill plate). Juvenile Eulachon disperse from rivers within their first year of life to open 
marine waters near the bottom at depths of 50-200m (NOAA, 2023). They spend about 95 percent of their life at 
sea, returning to spawn in the lower portions of coastal rivers that are fed by snow-melt or glacial run off. Eulachon 
range from northern California to the southeastern Bering Sea coast of Alaska (NOAA, 2023). Spawning typically 
occurs at ages 2-5 and on a consistent, yearly basis between December-June, when river temperatures are colder. 
Although eulachon abundance in monitored rivers improved in the 2013–2015 return years, sharp declines in 
eulachon abundance occurred in monitored rivers in 2016–2018 (NOAA, 2023). Eulachon are usually found to occupy 
marine water nearshore to approximately 1,000 feet depth. Critical habitat for eulachon has been designated in 
Lewis River, east of the proposed project location. 

6 EFFECTS ANALYSIS  

This section describes potential direct, indirect, and interrelated-interdependent effects of the proposed action on 
listed species and habitats. Potential disturbances caused by project activities are presented along with measurable 
indicators of habitat health. 

6.1 Direct Impacts  

Construction activities will likely have temporary direct impacts on habitat through reductions in overall habitat 
quality for shorebirds, small mammals, fish, and any invertebrates/amphibians in the area. No habitat known to be 
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used by any listed or sensitive species will be directly affected. The repair will be located landward of the OHWM; 
therefore no additional nearshore habitat will be impacted. 

6.2 Indirect Impacts 

Likely indirect effects of the proposed action on listed species may include temporary behavioral responses to non-
injurious noise from construction activities. Physical elements of habitat will not be significantly affected by the 
proposed action. Should ESA listed species be present they may experience some energetic cost from dispersal of 
prey, resulting in short-term expenditure of energy seeking other sources or browsing while waiting for prey to re-
aggregate following noise effects.   

6.3 Cumulative Impacts  

This section discusses how activities associated with the project will contribute to improvement, maintenance, or 
degradation of habitats used by ESA listed species in the project area. Potential disturbances caused by project 
activities are presented along with measurable indicators of habitat health. Net effect is considered to be the overall 
effect on the species and habitat in the long term. If short term adverse conditions occur when few or no listed 
species are present in the action area, and if those conditions are no longer present when listed species return to 
the area, those conditions do not constitute adverse modification of the indicator of habitat quality (Table 2). 
 
Table 2. Effects of Project Activities on Habitats in the Project and Action Areas 

Project 
Activities 

Habitat Indicator 
Effects of Action 

Improve1 Maintain2 Degrade3 

Construction 
Disturbances 

Noise  X  
Entrainment   X  
Stranding  X  

Water Quality 
Disturbance 

Turbidity   X  
Chemical Contamination/Nutrients   X  
Temperature  X  
Dissolved Oxygen  X  

Sediment 
Disturbance 

Sedimentation Sources/Rates  X  
Sediment Quality  X  

Habitat 
Disturbance 

Fish Access/Refugia  X  
Depth  X  
Substrate  X  
Slope  X  
Shoreline  X  
Riparian Conditions  X  
Flow and Hydrology/Current Patterns/ 
Saltwater-Freshwater Mixing Patterns 

 X  

Overwater Structures  X  
Impervious Surface   X  

Biota 
Disturbance 

Prey  X  
Infauna  X  
Aquatic/Wetland Vegetation  X  
Nonindigenous Species  X  
Ecological Diversity  X  

1. Action will contribute to long-term improvement, over existing conditions, of the habitat indicator. 
2. Action will maintain existing conditions. 
3. Action will contribute to long-term degradation, over existing conditions, of the habitat indicator. 
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7 DETERMINATION OF EFFECT 

The effects determination is the conclusion of the analysis of potential direct or indirect effects of the proposed 
activity on listed species and critical habitat. The conclusions that could result from the effects analysis for the effects 
determination include: 
 

 No Effect. The appropriate conclusion when the action agency determines its proposed action will not affect 
listed species or critical habitat. 

 May Affect, is Not Likely to Adversely Affect. The appropriate conclusion when effects on listed species 
are expected to be discountable, insignificant, or completely beneficial. Beneficial effects are 
contemporaneous positive effects without any adverse effects on the species. Insignificant effects relate to 
the size of the impact and should never reach the scale at which take occurs. Discountable effects are those 
extremely unlikely to occur. Using best judgment, a person would not (1) be able to meaningfully measure, 
detect, or evaluate insignificant effects or (2) expect discountable effects to occur. 

 May Affect, is Likely to Adversely Affect. The appropriate conclusion if any adverse effect to listed species 
may occur as a direct or indirect result of the proposed action or its interrelated or interdependent actions, 
and the effect is not discountable, insignificant, or beneficial (see definition of “may affect, is not likely to 
adversely affect”). 

 
A key factor in making an effect determination and distinguishing between a significant and insignificant effect is 
determining whether the effect would be significant enough to cause a take. A summary is provided in Table 3 below. 
 
Table 3. Summary of Proposed Action Effects on ESA Listed Species and Their Critical Habitat 

Species Listing 
Status 

Agency Species Effects 
Determination 

Critical 
Habitat in 

Action Area 

Critical Habitat 
Effects 

Determination 

Steelhead Trout 
(Oncorhynchus mykiss) Threatened  NMFS No effect No -- 

Coho Salmon 
(Oncorhynchus kisutch  

Threatened  NMFS No Effect No -- 

Lower Columbia River 
Chinook Salmon 
(Oncorhynchus 
tshawytscha) 

Threatened 
NMFS 

 
No Effect No -- 

Columbia River Chum 
Salmon (Oncorhynchus 
keta) 

Threatened NMFS No Effect No -- 

Columbian White-
tailed Deer (Odocoileus 
virginianus leucurus) 

Threatened USFWS No Effect No -- 

Bull Trout (Salvelinus 
confluentus) 

Threatened  USFWS No Effect No -- 

Yellow-billed Cuckoo 
(Coccyzus americanus) 

Endangered USFWS No Effect No -- 

Eulachon (Thaleichthys 
pacificus) 

Threatened NMFS No Effect No -- 
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Based on the guidance and definitions provided above, the project will have no effect the critical habitat of the 
below-mentioned ESA listed species due to work being conducted from the intertidal zone during low tide. 
Conservation measures employed during construction are expected to maintain aquatic habitat at the baseline 
condition for the long-term. No adverse indirect, interrelated, and/or interdependent effects of the action are 
identified. The species are unlikely to be present in the action area due to a restraint of accessibility to the area. No in-
water work will occur. Therefore, the effect determination is that this project will have no effect on the following 
aquatic species: 
 

 Bull trout (Salvelinus confluentus) 
 Steelhead trout (Oncorhynchus mykiss) 
 Lower Columbia River Chinook Salmon (Oncorhynchus tshawytscha) 
 Columbia River Chum Salmon (Oncorhynchus keta) 

The subject parcel does not contain habitat that yellow-billed cuckoo (Coccyzus americanus) prefer. Additionally, 
nesting sites for this species have not been noted in Washington for several years. It is very unlikely that these species 
would be present in the action area due to this. Therefore, this project will have no effect on yellow-billed cuckoo. 

The proposed work will have no effect on eulachon (Thaleichthys pacificus) due to the unlikely occurrence of the 
species in the project area. Eulachon may be present in Lewis River, allowing the species to potentially inhabit 
Horseshoe Lake through the 16” culvert that connects the water bodies. However, eulachon spend 95% of their life 
at sea, and Horseshoe Lake does not exhibit the preferred coastal river habitat for juvenile eulachon. Therefore, it 
is expected that the project, with conservation measures in place, will have a no effect determination on eulachon.    

7.1 Mitigation Sequencing   

The follow section addresses mitigation sequencing per Section 4.4 of the Critical Areas Regulations set forth in the 
City of Woodland’s SMP. 

7.1.1 Avoid  

ALTERNATIVE 1: DO NOTHING  
The current retaining wall has experienced deterioration from upland drainage issues. If no action 
is taken, the wall will eventually fail, risking the stability of the slope and safety of upland structures.  
In order to avoid the retaining wall being undermined and inevitably failing, the failing portion will 
need to be reinforced with additional support.  
 
ALTERNATIVE 2: FULL REPLACEMENT  
A repair to the existing retaining wall was selected over a full replacement because it was deemed 
less impactful to the critical area. A full replacement would result in additional ground disturbances 
and could disturb other structures such as the existing dock. This alternative was not considered 
feasible, at this time, due to the additional impacts and costs associated with the construction.  

7.1.2 Minimize  

In order to minimize potential impacts to listed species and habitat associated with this project, 
the following conservation measures are recommended by Facet for implementation at the site.   

 
1. Construction timing will adhere to the work window provided by WDFW to ensure limited 

impact to aquatic species.  
2. All work on the retaining wall will be completed by equipment operating after water has 

receded below the retaining wall. No in-water work will occur.  
3. All construction debris will be collected and not allowed to reenter waters of the state.  
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4. If debris or spill material accidentally enters the waterway, immediate actions will be taken to 
remove the material, and the proper entities will be notified.   

5. Care will be taken in all work to prevent debris, oils, and grease from entering the water.  
6. All debris or spill material will be properly disposed of at an approved off-site disposal facility. 
7. Should heavy equipment be needed, refueling will be conducted away from the shoreline in 

accordance with the Washington State Department of Ecology.   
8. All equipment will be checked daily for leaks and any necessary repairs will be made prior to 

commencement of work.  

7.1.3 Rectify  

The work area will be restored back to its original condition after construction concludes.  

7.1.4 Reduce  

The proposed repair had been designed to withstand the upland drainage volumes per the 
engineer's recommendations. This will reduce the future maintenance needs for the retaining wall.  

7.1.5 Compensate  

There will be no long-term impacts to the shoreline. If any vegetation is removed during 
excavation, it will be replaced with native plantings to compensate for the impact. 

7.1.6 Monitor 

If native plantings are used to mitigate removed vegetation, monitoring will be required the first 
year following planting. Monitoring reports will document milestones, successes, problems and 
failures and contingency actions to compensate for mitigation shortfalls. Monitoring of plantings 
requires annual inspections for a minimum of 5 years following installation. Annual inspections will 
be performed during the growing season of each year.  

 

8 REGULATORY SUMMARY 

The project will be carried out on a privately owned parcel located in the City of Woodland and will not include work 
waterward of the OHWM. Agencies that will have jurisdiction and will require protection measures include the City 
of Woodland, the Department of Fish and Wildlife, and the Department of Ecology. 

9 CRITICAL AREAS CONCLUSION 

Based on the analysis of this document, the project development of the retaining wall repair with carbon armoring 
for additional support will not result in a significant direct impact to the shoreline critical habitat. There will be 
temporary impacts from minor excavation, however, the project site will be restored to pre-existing conditions after 
the repair is complete. BMPs shall remain in place until construction activities subside, and all disturbed areas are 
stabilized. This will ensure that impacts, such as runoff, do not occur and disturb the adjacent critical areas discussed 
above. The discussion areas above conclude that all species were given a no effect determination. 
 
Within the limitations of schedule, scope of work, and seasonal constraints, Facet warrants that this study was 
conducted in accordance with generally accepted investigation practices, including the technical guidelines and 
criteria in effect at the time this study was performed. 
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Appendix I – Site Plan 
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Appendix II – Critical Area Review 
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Appendix V – Photo Log 



 
 

  
 

 
 
 
 
 
 
 
 
 
 
Image 1. View of overall 
project site and degraded 
wall section to the right of 
the deck.  
 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
Image 2. C-Channel Helical 
Anchors to be installed at 
the green line.  
 
 

 

 
 



 
 

  
 

 
 
 
 
 
 
 
 
Image 3. Concrete retaining 
wall with view of section 
that is failing and needs 
additional support.   
 
 
  

 

 
 

 
 
 
 
 
 
 
 
 
Image 4. Existing riparian 
conditions along shoreline.  
 
 

 

 
 



 
 

  
 

 
 
 
 
 
 
 
 
 
Image 5. Area where carbon 
armor will be installed 
outlined in green 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
Image 6. Retaining wall 
section with view of 
shoreline  
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