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From: Kimbal Logan <kimbal@kl-re.com>

Sent: Monday, August 10, 2020 11:29 PM

To: Sarah Fox

Cc: Barry McDonnell; Phil Bourquin; Shawn MacPherson (macphersonlaw@comcast.net); Jerry Acheson; Fox, Jamal; Steve Hogan; Don Chaney; 

'LeAnne Bremer'; mpmills18@gmail.com; pakjam@gmail.com; karenmartel@comcast.net

Subject: Mills Family LLC - Application for Comp Plan Amendment - 57 acres in Lacamas North Shore

Sarah, 
 
This email is in response to your gracious offer to allow the Mills Family or me to add additional documents to be reviewed by the Planning Commission and the Public before 
the next Planning Commission meeting to discuss the Comp Plan Amendments for this year including the Mills Property at Lacamas North Shore.  I appreciate your thoughtful 
heads up.  I did not receive your email sent at 4:45 PM today until well after 8:00 PM because I was out of the office.  I read your previous email to give allow me to send the 
additional documents and information to you by the end of the day today.  Considering it is being sent to you on August 10, I hope you will accept it on behalf of the Mills Family 
and work with us and the Planning Commission to get full information to them before the August 21, 2020 meeting.  I apologize for delaying you for today, but hope the 
complete information being sent to you and the Planning Commission and the public will be helpful for all of us.  Please let me know if you intend to add this information to the 
document list.  I hope you do in consideration of the Mills and your stated deadline. 
 
Since I have in the past and more recently sent to you a lot of documents and emails that I hope are to be included in the package to be reviewed by the Planning Commission, I 
will not resend any of that information.  Please let me know right away if any of the previous information sent to you has not or will not be forwarded to the Planning 
Commission and made available to the public. 
 
Also, since I still do not have a copy of the Staff recommendations for support and approval of the Mills Application and am requesting that once I and the Mills are able to 
review the Staff recommendations (hopefully well before the Planning Commission meeting on the 21st), that we will be able to respond in a public way to the recommendations 
and observances once we know what they are.  Hopefully the Staff will be making a Good Faith Effort to recommend approval of the Comp Plan Amendment as proposed by the 
Mills and much of my worries about the procedures will disappear. 
 
As for this email and the additional documentation that I would like submitted on behalf of the Mills I am including the following submittals: 
 

 A letter from me objecting to some of the staff observations and findings in the Staff Report for Annual Comprehensive Plan Amendments dated June 30, 2020. 

 A copy of the Road Plan for the area recommended and adopted by the Legacy Lands Committee of the City of Camas 

 A copy of the site plan approved for the Dens development site adjacent to the City Gun Club Property and abutting the Mills remainder lands including the approved NE 
Fargo Street 

 A copy of the Purchase and Sale Agreement between the Mills Family LLC and the City of Camas including the proposed and supported site and zoning plan for the Mills 
57 acre remainder property 

 A copy of an Archeological  Investigation of the Mills remainder property completed by Archeological Investigations Northwest Inc (Amber Roesler) 

 A copy of a Wetland and Habitat Investigation of the Mills Remainder property completed by Olson Environmental Inc. (Kevin Grosz) 

 A copy of a Phase 1 Environmental Investigation of the Mills remainder property completed by Berger ABAM (Amber Roesler) – * to be sent later * they sent me the 
wrong report 

 A copy of a Preliminary Geotechnical Investigation of the Mills remainder Property completed by Earth Engineers Inc (Troy Hull) 
 
 
I'm using Adobe Acrobat. 
You can view "Mill.Logan.Letter.Objections.Findings.Aug.2020.docx" at: https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:da78f29e-bf98-46c4-875c-
6a9747c82249 
You can view "Legacy.Advisory.Master.Plan.Map.1.pdf" at: https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:c385a88e-9d31-4d3d-84d9-a48071a5b541 
You can view "Legacy.Advisory.Master.Plan.Map.2.pdf" at: https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:af45050b-8664-43b5-ae0c-4241317093e2 
You can view "Legacy Land Committee Mtg 3 Presentation_revised (003).pdf" at: https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:d7725152-c652-4bb0-
8137-911b68eccecd 
You can view "Mills.Dens.West.Plat.2014.Exhibit.2.pdf" at: https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:01c50403-7564-4445-bfb1-d18b95826af8 
You can view "Mills.Camas.PSA.1.2018.11.30.executed.pdf" at: https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:827bb0dd-bb01-467f-9f50-2c40079cb213 
You can view "AINW.Report.Mills.2019.03.14.pdf" at: https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:61740cbf-445f-4dee-a37d-dc454d62f96b 
You can view "Mills.Wetland.Habitat.Assess.2019.03.05.pdf" at: https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:005cac12-c502-4889-9827-5233c8bd7425 
You can view "19-033-1 (Preliminary Geotechnical Report 57-Acre Property The Mills Family LLC Camas FINAL).pdf" at: 
https://documentcloud.adobe.com/link/track?uri=urn:aaid:scds:US:788f4e4e-86c1-40c5-836d-9300c3361d44 
 
Thanks again for your gracious offer and consideration given to the Mills and myself, Sarah.  I look forward to working with you in the future. 
 

Kimbal R. Logan 

Phone – 360.904.9090 
Email – kimbal@kl-re.com 
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Sarah Fox, Robert Maul, Phil Bourquin, 

Planning Staff – City of Camas 

 

Re : Staff Report Annual Comprehensive Plan Amendments – City of Camas 

 

Dear Sarah and Staff, 

 

I have nothing but respect for the amount of work you all do and have done for the City of Camas and its 

future, and your commitment to what you think is best for the City of Camas.   As I have come to expect, 

you have done a thorough and well thought out job of reviewing the rules and procedures needed for 

proceeding with public actions affecting the future of Camas.   

 

Nonetheless, regarding the Mills Family Application for Comprehensive Plan Change, I think you have 

chosen to follow a path envisioned by the Staff and what the Staff sees as viable rather than a path 

balanced between the existing land use plans approved by the City, County, and State (through the 

Growth Management Act), the private property rights and wishes of the existing landowners, and the 

not fully informed wishes of the general public that have been lead to believe that they, along with the 

City Staff can implement whatever plan they want for previously planned and approved private property 

owned by private citizens.   

 

It seems to me that in your discussion of the Mills Application and in your Findings, you have not 

pointed out to the public, the Planning Commission, or the City Council the following: 

 

• In your discussion of comprehensive plan goals, you correctly point out Economic Development 

Goals for the North Shore and ignore or minimize the equally important goals in Lacamas North 

Shore for adequate and disparate housing types. 

 

• You have not mentioned (in any public way) the agreements that were made with the Mills 

Family when they agreed to move forward with the sale of 33 acres of spectacular public 

property to the City including the historic Leadbetter House at a discounted price in exchange 

for a “good faith, best effort” by the Staff to provide the Mills with the zoning and road access 

they need to not be substantially damaged from their sale of land to the City. 

• In negotiating with the City, it was the Mills’ intention to end up with the same amount of MF-

10 land and MF-18 they owned after the sale to the City as they owned before the sale to the 

City.  The City staff agree to support this result.  However, as far as we know, the City staff and 

leaders have never made this agreement (that provided such a spectacular win for the City and 

the future of the area) clearly known.   
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• You seem to want to put into play the rules and development conditions hoped for by the staff 

and many others from the proposed North Shore Sub-Area Plan before it is ratified and legally 

approved. You have proposed to the public at large that the remaining land in Lacamas North 

Shore is a blank slate that they can have changed to any zoning desired; that with the adoption 

of a new sub-area plan the old plan can be thrown out the window. The existing Comp Plan for 

the area was originally split between Mixed Use Zoning and Business Park Zoning.  The current 

Comprehensive Plan and zoning have clearly planned and approved areas of Business Park and 

Multiple Family Zones already in place.  As far as I can tell any proposed Sub-area Plan or Comp 

Plan Amendment is supposed to be consonant with and subordinate to the existing Comp Plan 

and zoning for the area.  Meaning a refinement of existing approved uses and goals not a 

dramatic change of the Comp Plan or uses. 

 

• By equivocating over the proposal from the Mills Family and by your Findings, you give the 

impression that the Mills are trying to change BP land into multi-family land when in fact it was 

the Mills intention all along to maintain the same amount of Multi-Family Land that they always 

had and no more. 

 

• You have not clearly pointed out that previous purchases by the City and the School District 

have removed well over 600 residential units from the Lacamas North Shore Area.  You seem 

willing to trade other BP Land (not owned by the Mills) into residential land when the intention 

of the Growth Management Board, the State of Washington, Clark County, and the City of 

Camas was to maintain a much as possible the correctly planned and approved existing BP 

property in the area. 

• The loss of 600 housing units in the area will cause a problem when it comes to paying the 

latecomers fees due to the Camas School system to pay for the new water lines in the area or 

that the development fees needed to pay for the new sewer system in the area would benefit 

greatly from additional multi-family development in the area. 

 

• The topography of the Mills Family remainder lands makes it problematic to leave any BP land in 

the Mills Family remainder lands.  Road access and development realities will limit the scope of 

the development. I believe that mixing BP right next door to multi family residential and 

retirement housing when other BP land is available next door is not good planning. The loss of 

600 housing units in the area will cause a problem when it comes to paying the latecomers fees 

due to the Camas School system to pay for the new water lines in the area or that the 

development fees needed to pay for the new sewer system in the area would benefit greatly 

from additional multi-family development in the area. 

 

• The Dens Family with the approval of the City Staff had proposed to the Mills Family that the 

Mills Family share the cost of construction of NE Fargo Street and agree that it could be 

removed at some point in time in the future when the City or some other entity provided 

adequate road access to the Mills properties from the North. 
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• The Legacy Lands Advisory Board recommended that a road be planned providing access to the 

Mills Family remainder lands from Leadbetter Road adjacent to the Gun Club Property to the 

Mills Family remainder lands.  

  

• Leadbetter Road will have to be left open for a long time to provide access to the improvements 

to the Gun Club Property and the public boat launch.  This is to the same access point as the 

Dens proposed NE Fargo Street. 

 

• To facilitate the purchase of the 33 acres by the City, the City helped arrange and pay for a 

boundary line adjustment of the Mills Property to reflect the new property boundaries indicated 

in Exhibit B to the Purchase and Sale Agreement between the City and the Mills Family.  City 

Code for Boundary line adjustments prohibits creation of a new lot by boundary line adjustment 

from having resulting mixed zoning codes or creating lots without legal access to a public road.  

Approval of the Comp Plan Amendment as applied for will solve both potential problems facing 

the Mills and the City. 

 

• Originally, the City had expressed interest in the whole Mills Property but was focused on other 

purchases.  The Mills were the source of the idea and the proposal for the sale of the 33 acres 

and Leadbetter House and other significant lands to the City in exchange for the zoning and road 

changes still being applied for in their remainder properties.  First through Columbia Land Trust, 

then the Conservation Fund, and then the City, the proposal from the Mills has never changed.  

The City went forward with the purchase and now is backing away from the City Staff making a 

“good faith, “best effort” to grant the Mills what they reasonably bargained for. . . . .   To quote 

Brooks and Dunn: “That aint no way to go”. 

 

The Mills are good people who have worked successfully with the City of Camas for many years.  The 

City of Camas should recognize its relationship with and responsibilities to the Mills Family as it 

considers this Comp Plan Amendment.  However, I do not believe those would be the best reasons to 

approve this Comp Plan Amendment.   

 

The best and real reason to approve the Comp Plan Amendment is that the Amendment is in the best 

interest of the City of Camas and its citizens.  It will provide much needed high-end and mid-range multi-

family housing and / or retirement housing in Lacamas North Shore.  It will be a real boon for the myriad 

of jobs that will be created in the area if the City sticks to its original long-range plans for the North 

Shore Commerce Center.  It will provide much needed funds to pay for existing public improvements like 

water and sewer lines and road improvements.   The net result will be an area of quality high-end and 

mid-range low density multifamily housing owned by local well financed developers and investors who 

intend to hold the properties developed for the long term.  This low density beautifully landscaped area 

of development with walking trails to the public parks and Lacamas Lake will be a gem in the crown 

jewel of Camas – Lacamas North Shore, and a testament to the vision and grit of the City of Camas Staff, 

the City of Camas Leaders, Columbia Land Trust, and the Mills Family.  I urge to move forward with the 

commitments already planned for, 
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2411 Southeast 8th Avenue  ●  Camas  ●  WA 98607 

Phone: 360-567-1806  ●  Fax:  360-253-8624 

www.earth-engineers.com 

 

 

 

May 28, 2019                                             
 
Lacamas North Shore LLC Telephone: 360-694-9940 
2001 Southeast Columbia River Drive, Suite 100 Fax: 360-694-9999  
Vancouver, Washington  98661 E-mail:  karenmartel@comcast.net  
 
   
Subject: Preliminary Geotechnical Investigation Report 
  57-Acres of the Mills Family Property – Parcels 5 and 6 

North Shore of Lacamas Lake 
Camas, Clark County, Washington 

  EEI Report No. 19-033-1 
 
 
To whom it may concern: 
 
Earth Engineers, Inc. (EEI) is pleased to provide our attached Preliminary Geotechnical 
Investigation Report for the above referenced project. This report includes the results of our field 
investigation, an evaluation of geotechnical factors that may influence the proposed 
construction, and preliminary geotechnical recommendations for the future buildings and 
general site development.  
 
We appreciate the opportunity to perform this geotechnical study and look forward to continued 
participation during the design and construction phases of this project. If you have any 
questions pertaining to this report, or if we may be of further service, please contact our office at 
360-567-1806. 
 
Sincerely,  
Earth Engineers, Inc. 

  
 
 

Troy Hull, P.E. Jacqui Boyer 
Principal Geotechnical Engineer Geotechnical Engineering Associate  
  
Attachment: Preliminary Geotechnical Investigation Report 
 
Distribution (electronic copy only):  
Addressee 
Kimbal Logan, Kimbal Logan Real Estate & Investment (kimbal@klreico.com) 
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57-Acres of the Mills Family LLC Property  Earth Engineers, Inc. 
EEI Report No. 19-033-1  May 28, 2019 

1.0 PROJECT INFORMATION 
 
 
1.1 Project Authorization 
 
Earth Engineers, Inc. (EEI) has completed a preliminary geotechnical investigation report for the 
potential future development of 57-acres of the Mills Family LLC property off the North Shore of 
Lacamas Lake in Camas, Washington. Our geotechnical services were authorized by Lacamas 
North Shore LLC on February 26, 2019 by signing our Proposal No. 19-P040 issued on 
February 15, 2019. 
 
 
1.2 Project Description 
 
Our current understanding of the project is based on the information Kimbal Logan with Kimbal 
Logan Real Estate and Investment provided via e-mail to EEI Principal Geotechnical Engineer 
Troy Hull on February 6, 2019.  Briefly, we understand the Mills Family LLC has recently signed 
closing documents for the sale of 33-acres of their 90-acre property to the City of Camas. Mr. 
Logan has informed us that the remaining 57-acres adjacent to the future City property are still 
owned by the Mills Family, and that the property is currently under a real estate purchase and 
sale agreement between the Mills Family and Lacamas North Shore LLC (the client). As such, 
this report will concern the potential future development of the overall property identified as 
“Parcels 5 and 6”. 
 
We have also received the following documents pertaining to the project via e-mail: 
  

• A map prepared by Minister Glaeser Surveying Inc. titled “Mills Family LLC. 
Boundary Line Adjustment: All Parcels”, dated January 29, 2019.  This map shows 
the parcels that make up the entire 90-acre property, previously owned by the Mills 
Family. The map divides the property into 5 parcels (Parcels 1, 2, 4, 5, and 6), shown in 
Figure 1 below. Mr. Logan has informed us that the sale of Parcels 1, 2, and 4 to the City 
of Camas has closed, while Parcels 5 and 6 has remained under the ownership of the 
Mills Family.  
 

• A map prepared by Minister Glaeser Surveying Inc. titled “Mills Family LLC. 
Boundary Line Adjustment: Parcel 5”, dated January 28, 2019.  This map shows a 
survey of Parcel 5, which has remained under the ownership of The Mills Family for now.  
The map indicates that Parcel 5 is 35.61-acres in size. 
 

• A map prepared by Minister Glaeser Surveying Inc. titled “Mills Family LLC. 
Boundary Line Adjustment: Parcel 6”, dated January 29, 2019.  This map shows a 
survey of Parcel 6, which has also remained under the ownership of The Mills Family for 
now. The map indicates that Parcel 6 is 21.02-acres in size. 
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57-Acres of the Mills Family LLC Property  Earth Engineers, Inc. 
EEI Report No. 19-033-1  May 28, 2019 

• An undated, untitled map showing Lidar contours overlying the subject parcels. It 
should be noted that this map does now show elevations on the contours, or provide a 
scale. However, it does show the general trend of the slopes in the area. 

 

 
Figure 1: Map showing the subject parcels on the Mills Family property (base map source: 

referenced above). As previously stated, Parcels 5 and 6 are the subject parcels for this project, 
outlined in red. 

 
As this project is in its very early stages, we have not been provided with any plans for future 
development of the subject parcels. As such, this report should be considered to be preliminary 
until we can confirm some of the assumptions made below.  Once more design details are 
known, we envision a supplemental geotechnical report will be prudent to ensure the 
geotechnical findings and recommendations are appropriate for the actual construction. 
 
For the purposes of this report, we are assuming that the future development of the subject 
parcels could include both residential and commercial properties. We are also assuming that the 
development will include the infrastructure to support said buildings (i.e. roads, parking areas, 
utilities, detention ponds for stormwater, etc.). 
 
In addition, for the purposes of this report, we are assuming maximum foundation loads of 5 to 6 
kips per linear foot for wall footings, 50 to 75 kips per column footing, and 150 psf for floor slabs.  
With regard to design grades, there are no grading plans available at this time.  We are 
assuming that there could be significant cuts and fills across the site given the variable 
topography.  Finally, we have also assumed that potential future development will be 
constructed in accordance with the 2015 International Building Code (IBC), and/or the 2015 
International Residential Code (IRC).  
 
 

PARCEL 5 
35.61 ACRES PARCEL 6 

21.02 ACRES 
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57-Acres of the Mills Family LLC Property  Earth Engineers, Inc. 
EEI Report No. 19-033-1  May 28, 2019 

1.3 Purpose and Scope of Services 
 
The purpose of our services was to perform a preliminary geotechnical engineering evaluation 
of the subject property, in order to evaluate if difficult rock excavation will impact construction 
and to provide preliminary geotechnical recommendations. Due to the limitations of site access 
for the subject property, our scope of services involved an exploration using hand tools. We 
budgeted 3 days to conduct the site reconnaissance and 30 hand tool explorations. The hand 
tool explorations involved advancing hand auger borings (HA-1 through HA-30) to the depth of 
practical hand auger refusal, with supplemental drive probe testing.  We used a GPS hand-held 
unit to mark our exploration locations, and placed a wood stake with white flagging at each 
exploration location so that the surveyor can later survey the locations if desired. For the 
approximate exploration locations see Appendix B.  
 
Grab samples were obtained from the hand auger borings at the discretion of the representative 
of the Geotechnical Engineer.  The soil samples were tested in the laboratory to determine the 
material’s properties for our evaluation.  Laboratory testing was accomplished in general 
accordance with ASTM procedures. 
 
This report briefly outlines the testing procedures, presents available project information, 
describes the site and subsurface conditions, and presents recommendations regarding the 
following: 
 

• A discussion of subsurface conditions encountered including pertinent soil and 
groundwater conditions, including depth to bedrock, if it is encountered. 

• Preliminary geotechnical related recommendations for foundation design including 
allowable bearing capacities, estimated settlements, coefficient of friction and passive 
earth pressure recommendations.   

• Structural fill recommendations, including an evaluation of whether the in-situ soils can 
be used as structural fill. 

• Seismic design parameters in accordance with the 2015 International Building Code. 
• Qualitative evaluation of slope stability within the designated hazard areas. 
• An evaluation as to whether difficult rock excavation may be encountered across the 

property and a demarcation of those general areas based on our explorations. 
• Preliminary lateral earth pressure recommendations for future retaining wall designs, 

and general retaining wall recommendations.   
• Preliminary pavement design recommendations based on an assumed CBR value and 

assumed traffic loading conditions. 
• Other discussions on geotechnical issues that may impact the future development of the 

subject property. 
 
It should be noted that, in order to fully understand the depth to bedrock we would typically 
recommend drilled borings or excavator test pits, as hand tools are not a very reliable method 
for evaluating whether difficult rock excavation is present. However, due to accessibility issues, 
this was not feasible.  
 

Exhibit 6 CPA20-02 
Page12



Page 4 of 26 
 
  

 
57-Acres of the Mills Family LLC Property  Earth Engineers, Inc. 
EEI Report No. 19-033-1  May 28, 2019 

Our scope of services did not include drilled borings or excavator test pits, advanced lab testing, 
and a global slope stability study.  However, if desired by the client, those services can be 
added to our scope.   
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57-Acres of the Mills Family LLC Property  Earth Engineers, Inc. 
EEI Report No. 19-033-1  May 28, 2019 

2.0 SUBSURFACE CONDITIONS 
 
 
2.1 Site Location and Description 
 
As noted above, the site is located off of the north shore of Lacamas Lake in Camas, 
Washington. For the purposes of this project, the subject property has been subdivided into two 
parcels: Parcel 5 and Parcel 6, as shown in Figure 1 above. The subject site is bordered to the 
north by farm and agricultural land (Johnston Dairy Farm), to the south by a vacant residential 
property, to the east by a residence, and to the west by Parcel 4 mentioned above (recently sold 
to the City of Camas). See Figure 2 below for the project vicinity.  
 

 
Figure 2: Vicinity map showing the subject property for this project (Parcels 5 and 6 – outlined 

in red), as well as the Mills Family LLC property that has been sold to the City of Camas 
(Parcels 1, 2 and 4 – outlined in blue). Base map source: https://gis.clark.wa.gov/mapsonline/.  

 
According to the Clark County Website, the proposed project limits are located on Clark County 
Parcel No.’s 177884000 (Parcel 5), and 177885000 (Parcel 6).  It should be noted that Clark 
County has recently adjusted their tax lots to match the boundary adjustment made for the 
subdivision of the Mills Family property.  
  

PARCEL 5 PARCEL 6 

PARCEL 1 

PARCEL 2 

PARCEL 4 
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57-Acres of the Mills Family LLC Property  Earth Engineers, Inc. 
EEI Report No. 19-033-1  May 28, 2019 

As shown in Figure 2 above, Parcel 5 is irregularly shaped and Parcel 6 is rectangular. 
Cumulatively, the subject property (i.e. both parcels) is roughly 57 acres in size and is currently 
vacant.  With respect to site topography, the subject parcels have variable slopes (i.e. there is 
not a general slope trend). The steepest slopes on the subject property are located on the 
northwestern property line of Parcel 5, with slopes of up to 70 percent (i.e. 1.4H:1V - 
Horizontal:Vertical). See Figure 3 below for the slopes on the subject property.     
 

 
Figure 3: Map produced by Clark County showing the slopes on the subject parcels (base map 

source: https://gis.clark.wa.gov/mapsonline). 
 
The property is currently heavily vegetated with both young and mature trees, brush, shrubs and 
grass. While conducting our subsurface investigation, we encountered outcrops (i.e. visible 
exposures) of basalt rock. An example is shown in Photo 1 below. We also encountered a large 
ridge along the northern perimeter of Parcel 5 where bedrock is exposed at the surface, shown 
in Photo 2. In addition, we encountered a marshy wetland in the northeast corner of Parcel 6. 
See Photo 3 below.  
 

PARCEL 5 PARCEL 6 
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EEI Report No. 19-033-1  May 28, 2019 

 
Photo 1: Example of a basalt outcrop encountered during our explorations. 

 

 
Photo 2: Steep ridge encountered during our explorations, exposing a basalt rock face. 
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EEI Report No. 19-033-1  May 28, 2019 

 
Photo 3: Marshy area encountered during our explorations. 

 
It should be noted that a trail system has been cleared on the subject property. See Figure 4 
below for the approximate location of the trails. A historic logging road was cleared by Shane 
McGuffin with Kimbal Logan Real Estate & Development. This logging road roughly crosses 
through the middle length of the parcels, and can be accessed by Northeast Leadbetter Road 
(west of the subject parcels) as shown on Figure 4. There are also existing foot trails on the 
subject property that connect to this logging road, and can also be accessed by the northeast 
corner of Parcel 6 (via Johnston Dairy). Photo 4 below shows the cleared logging road at its 
connection with the western property line.  
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Figure 4: Map showing approximate locations of the trails on the subject property (base map 

provided by Shane McGuffin, Real Estate Broker with Kimbal Logan Real Estate & Investment). 
 

 
Photo 4: Access to the western property line from the newly cleared trail. 
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During our site visits and investigation, we did not observe signs of previous or current soil 
movement, such as clearly identifiable landslide head scarps, bowl-shaped depressions, or 
surface cracking in the soils.  We did, however, observe leaning tree trunks and pistol-butting, 
shown in Photo 4 below, which can be an indicator of shallow soil creep.  
 

 
Photo 5: Pistol butting observed on the subject property, possibly indicative of soil movement. 

 
 
2.2 Mapped Geology and Soils 
 
The geology of the site is mapped as the Unit Tbem: Oligocene aged basaltic andesite 
(bedrock) of Elkhorn Mountain, shown in Figure 5 below. The USGS mapping indicates that this 
unit is a sequence of lava flows and flow breccia composed of dark-gray to brown, porphyritic to 
seriate to aphyric tholeiitic basaltic andesite and basalt1.  
 
                                                
 
1 Evarts, R.C., and O’Connor, J.E., 2008, Geologic Map of the Camas Quadrangle, Clark County, Washington, and 
Multnomah County, Oregon, US Geologic Survey: Department of the Interior, Scientific Investigations Map 3017, 
scale 1:24,000.   
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Figure 5: A map of the geology of the site and its surrounding areas (base map source: 

Scientific Investigations Map 3017 from the USGS Department of the Interior). 
 
The United States Department of Agriculture Natural Resource Conservation Service (USDA, 
NRCS) maps the surface soils on the subject property as the following units: VaB, VaC, OmE 
and Llb. Vader silt loam on 3 to 8 percent slopes (Unit VaB) is mapped on 48 percent of the 
subject property. Vader silt loam on 8 to 15 percent slopes (Unit VaC) is mapped on 20 percent 
of the subject property.  These well drained soils are described as residuum and colluvium from 
sandstone with a mixture of volcanic ash in the upper part. The only differentiation between VaB 
and VaC are the slopes. Olympic stony clay loam on 3 to 30 percent slopes is mapped on 22 
percent of the subject property. This well drained soil is described as residuum and colluvium 
from igneous rock. Finally, Lauren very gravelly loam on 0 to 8 percent slopes (Unit LlB) is 
mapped on 10 percent of the subject property. This somewhat excessively drained soil is 
described as alluvium with volcanic ash2.  
 
In addition, we reviewed the Clark County Geographic Information Services (GIS) mapping tool 
(https://gis.clark.wa.gov/mapsonline) to identify geologic hazards in the area. The County 
indicates that both parcels have slopes ranging from 0 to 40 percent, shown in Figure 3 above. 
The County also maps portions of the subject parcels to be within landslide hazard areas, solely 
due to the presence of slopes greater than 15 percent. These slopes are shown in Figure 6 
below. It should be noted that the County maps the subject property in the lowest relative 
earthquake hazard area and very low soil liquefaction hazard area due to the presence of 
shallow bedrock. 
                                                
 
2 Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture. Web Soil 
Survey. Available online at http://websoilsurvey.nrcs.usda.gov/ accessed 2/28/2019. 
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Figure 6: Map produced by Clark County showing the landslide hazard areas on the subject 

parcels (base map source: https://gis.clark.wa.gov/mapsonline).  
 

As a part of our due diligence we also reviewed the Washington State Department of Natural 
Resources (DNR) Geologic Information Portal (https://geologyportal.dnr.wa.gov/). According to 
the DNR portal, the property is mapped within an area of moderate to high susceptibility to 
landslide failure, shown in Figure 7 below.  However, the portal does not map the subject 
parcels to be within any mapped historic landslides. The portal also maps the property to be 600 
feet east of the Lacamas Lake fault, lining the North Shore of Lacamas Lake. It should be noted 
that the DNR portal also indicates that the subject property is not mapped within an area of 
liquefaction susceptibility, again due to the presence of relatively shallow bedrock. 
 

PARCEL 5 
PARCEL 6 
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Figure 7: Map produced by the Washington State DNR showing the landslide hazard for the 

subject parcels (base map source: https://geologyportal.dnr.wa.gov/).  
 
Finally, we reviewed publically available well logs from the State of Washington Department of 
Ecology (https://fortress.wa.gov/ecy/wellconstruction/map/) to obtain subsurface information 
from nearby properties. According to well logs located approximately 0.15 miles south of the 
subject parcels, “cemented gravels and cobbles” were first encountered at depths ranging from 
2 feet below ground surface to 11 feet below ground surface.  
 
 
2.2 Subsurface Materials  
 
As stated earlier, the site was explored with 30 hand auger explorations (HA-1 through HA-30) 
accompanied by supplemental drive probe tests.   For the approximate exploration locations, 
see the “Exploration Location Plan” in Appendix B.  The hand auger borings were advanced 
until they hit refusal due to dense gravel, basalt fragments, or bedrock. It should be noted that 
using hand tools is not a reliable method for determining whether refusal is due to gravel, cobble 
or bedrock (i.e. it is difficult to distinguish the cause of drive probe and hand auger refusal).  
 
Grab samples were obtained from the explorations at the discretion of the Geotechnical 
Engineering Associate for laboratory testing.  As stated above, we conducted supplemental 
drive probe tests to determine the consistency of the surficial soils as well as the depth to the 
bedrock.  The results are included in the “Exploration Logs” in Appendix C. 
 

PARCEL 5 PARCEL 6 
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The drive probe test is based on a "relative density" exploration device used to determine the 
distribution and to estimate strength of the subsurface soil and decomposed rock units.  The 
resistance to penetration is measured in blows-per-foot of an 11-pound hammer, freely falling 
roughly 39-inches, striking a coupling, and driving a 1-inch diameter solid end area (i.e. pipe 
cap) into the ground.  This measure of resistance to penetration can be used to estimate relative 
density of soils. For a more detailed description of this geotechnical exploration method, please 
refer to the Slope Stability Reference Guide for National Forests in the United States, Volume I, 
United States Department of Agriculture, EM-7170-13, August 1994, P 317-321. 
 
Results of our hand auger explorations and drive probe tests are reported in Appendix C.  Upon 
completion, the hand auger explorations were loosely backfilled with the excavated soil. 
 
Soil samples were obtained from each major soil stratum encountered during the excavation 
process.  Each sample was marked and identified by the date sampled, project number, hand 
auger number, and sample depth. The samples were transported to our laboratory for visual 
identification and laboratory testing, and will be retained for at least 60 days from the date of this 
report.   
 
Select soil samples were tested in the laboratory to determine material properties for our 
evaluation.  Laboratory testing was accomplished generally in accordance with ASTM 
procedures.  The testing performed included moisture content tests (ASTM D 2216) and fines 
content determinations (ASTM D 1140).  The test results have been included on the exploration 
logs located in Appendix C. 
 
In general, we encountered a layer of topsoil, underlain by native soils (silt or sand), eventually 
transitioning to basalt bedrock with depth.  Each of these strata are discussed separately below. 
 
TOPSOIL 

The topsoil at the site was encountered in each of our explorations.  The topsoil was generally 
dark brown in color, and comprised of sandy silt with roots, rootlets and gravel.  Based on our 
observations (ASTM D2488) during the explorations, we considered the topsoil stratum to be 
dry to moist.  The thickness of the topsoil stratum in our explorations varied from 6 to 12 inches 
across the site.   
 
NATIVE SOILS 

In all of our hand auger explorations we encountered what we interpreted to be native soils that 
extended to hand auger refusal.  This soil unit was generally fine grained, brown to orange 
brown, sandy silt with gravel and fractured basalt.  It should be noted that, in some of our 
explorations, we also encountered organics such as charcoal and woodchips. In some of our 
explorations, this silt stratum transitioned to a gray-brown clayey silt with sand and decomposed 
basalt at the base of our explorations (near refusal).  Laboratory moisture content testing (ASTM 
D2216) was performed on grab samples obtained within this silt stratum.  Results ranged from 
21 to 37 percent moisture indicating a moist condition.  Fines content laboratory testing (ASTM 
D1140) results on samples obtained within this stratum resulted in 29 to 53 percent passing the 
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No. 200 sieve.  Based on drive probe testing, we consider the silt soils to have highly variable 
consistencies grading from soft to hard. The thickness of this stratum ranged in our explorations 
from 6 inches to 6 feet across the site. 
 
It should be noted that we also encountered a coarse grained, brown silty sand stratum with 
gravel. This stratum was encountered at varying depths in our explorations, ranging in thickness 
from 1 to 3.5 feet across the site. Laboratory moisture content testing (ASTM D2216) was 
performed on grab samples obtained within this sand stratum.  Results ranged from 20 to 35 
percent moisture indicating a dry to moist condition.  Fines content laboratory testing (ASTM 
D1140) results on samples obtained within this stratum resulted in 11 to 19 percent passing the 
No. 200 sieve.  Based on drive probe testing, we consider the sand to have highly variable 
consistencies grading from loose to dense.  
 
BASALT BEDROCK 

Beneath the topsoil and the native soils described above, we encountered what we interpreted 
to be basalt bedrock, which resulted in hand auger and drive probe refusal in most of our 
explorations.  Based on our analysis of the fractured basalt fragments, the basalt was gray with 
red-brown weathered surfaces, and intensely jointed/fractured.  The depth to weathered 
bedrock varied across the site from 3 inches to 8.5 feet. It should be noted that in HA-20 and 
HA-22 we did not encounter drive probe refusal and we terminated our testing at 12 feet and 8 
feet bgs, respectively.   
 
The above subsurface description is of a generalized nature to highlight the major subsurface 
stratification features and material characteristics.  The exploration logs, provided in Appendix 
C, should be reviewed for specific information at specific locations.  These records include soil 
descriptions, stratifications, and locations of the samples.  The stratifications shown on the logs 
represent the conditions only at the actual exploration locations.  The soils extent at each boring 
location was estimated based on an examination of the soil samples, field measurements, and 
the subsurface data.  The hand auger boring explorations performed are not adequate to 
accurately identify the full extent of the depth to bedrock across the site as they may encounter 
premature refusal on “rocky” soil material.  Consequently, the actual depth to bedrock may be 
much greater than that shown on the exploration logs and discussed herein.  Variations of soil 
and rock strata may occur and should be expected between locations. The stratifications 
represent the approximate boundary between subsurface materials and the actual transition 
may be gradual.  The samples that were not altered by laboratory testing will be retained for 60 
days from the date of this report and then will be discarded. 
 
 
2.4 Groundwater Information 
 
At the time of our explorations we did not encounter a clearly identifiable static groundwater 
level.   We reviewed publically available well logs provided by the State of Washington 
Department of Ecology (https://fortress.wa.gov/ecy/wellconstruction/map/wclswebMap/ 
default.aspx) for historic groundwater information.  A water well report for a property 0.4 miles 
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away drilled to a depth of 80 feet below ground surface and did not encounter an identifiable 
static water level.  
 
It should be noted that the groundwater elevations can fluctuate seasonally, especially during 
periods of extended wet or dry weather, or from changes in land use. Additionally, some 
perched groundwater may be encountered within excavations made during or just after the wet 
winter months. In general, however, we do not expect that groundwater will influence the 
development of the subject site. 
 
 
2.5 Seismicity 
 
In accordance with Section 1613.3.2 of the 2015 IBC and Table 20.3-1 of ASCE7-10, we 
generally recommend a Site Class D (stiff soil profile) for this site when considering the average 
of the upper 100 feet of bearing material beneath the foundations. This recommendation is 
based on the results of our subsurface investigation as well as our previous understanding of 
the local geology. A higher site class (i.e. C) may be appropriate for some areas of the site—
where bedrock is at its shallowest.  When the project layout is determined, the Site Class 
recommendation can be refined. 
 
Inputting our recommended Site Class as well as the site latitude and longitude into the United 
States Geological Survey (USGS) Seismic Design Maps web application, available online 
at http://earthquake.usgs.gov/designmaps/us/application.php, we obtained the seismic design 
parameters for a return interval of 2 percent exceedance in 50 years shown in Table 1 below.  
 

Table 1: Seismic Design Parameter Recommendations (Site Class D) 
Parameter Recommendation 

Ss 0.877g 
S1 0.372g 
Fa 1.149 
Fv 1.656 

SMS (=Ss x Fa) 1.008g 
SM1 (=S1 x Fv) 0.616g 

SDS (=2/3 x SMS) 0.672g 
Design PGA (=SDS/2.5) 0.269g 

MCEG PGA 0.374g 
FPGA 1.126 

PGAM (=FPGA x MCEG PGA) 0.421g 
Note: Site latitude = 45.61878, longitude = -122.41952 
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3.0 EVALUATION AND FOUNDATION RECOMMENDATIONS 
 
 
3.1 Geotechnical Discussion 

 
The following geotechnical factors may influence the proposed construction: 
 

1. Limited nature of hand explorations – As stated above, hand explorations can be 
unreliable in determining the depth to shallow bedrock, because it is difficult to determine 
whether the hand tool refusal is occurring on bedrock or a large cobble, for example. As 
such, our recommendations should be taken as preliminary, and a supplemental 
investigation should be considered once the property is accessible to an excavator.   
 

2. Preliminary stages of the project – Because the project is still in the preliminary 
stages, we have not been provided any plans or proposed locations for potential 
development.  How and where the property is developed may have somewhat of an 
impact on our geotechnical recommendations.  As such, once plans are developed, we 
should be forwarded those plans so that we can evaluate whether our recommendations 
need to be modified and if supplemental explorations need to be performed to better 
identify the subsurface conditions where the actual development(s) will occur.  

 
3. Shallow bedrock – As stated above, we encountered what we interpreted to be basalt 

bedrock in most of our explorations at a depth ranging from approximately 3 inches to 
8.5 feet below the existing grade. It should be noted that we are characterizing the depth 
to the basalt rock to be the depth of drive probe refusal. However, as stated above, hand 
tools are not a reliable method for being 100 percent certain that this is the actual depth 
to competent bedrock. During our explorations, we observed that the higher elevation 
points coincided with areas where the basalt rock was at (or near) the surface. For 
example, along the steep ridge at the northern property line of Parcel 5 and the steep 
ridge that runs across the northeast corner of Parcel 6. If required, excavations through 
this shallow bedrock stratum during site development could be difficult, and may require 
specialized equipment. It should be noted that the depth to the basalt stratum was 
generally greater in the lower portion of the two parcels (i.e. below the cleared logging 
road, where the slopes were less variable). See Appendix E, showing the depth to drive 
probe refusal at each exploration location. 
 

4. Variable topography – As stated above, we encountered variable topography across 
the subject site (see Figure 3 for site slopes). The property ranges in elevation from 
approximately 275 feet to 365 feet, with no general trend to the site slopes. The steepest 
slopes are located along the northern property line of Parcel 5, where there is a ridge 
exposing basalt. As such, we envision developing in these areas to be the most difficult, 
due to the variable topography and shallow bedrock. The property becomes much less 
variable in the southern portion of the two parcels, and the resultant depth to drive probe 
refusal (i.e. interpreted depth to bedrock) was also greater in these areas.    
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5. Moisture sensitive soils – The fine-grained soils encountered at the site are expected 
to be moisture sensitive. The increase in moisture content during periods of wet weather 
can cause significant reduction in the soil strength and support capabilities, and will also 
be slow to dry. As such, when the project is ready to go to construction, water should not 
be allowed to collect in foundation excavations or on prepared subgrades, and care 
should be taken when operating construction equipment on the exposed subgrade. It 
may be prudent to place a relatively thin layer of crushed rock gravel on the prepared 
surfaces during construction to protect them from disturbance.  

 
In our professional opinion, it is viable to develop the subject property given the estimated 
depths to bedrock. However, as stated above, we recommend a supplementary, more detailed 
investigation be conducted once the project plans have been developed further and the site can 
be accessed by an excavator.  
 
 
3.2 General Site Preparation 
   
Topsoil, vegetation, roots, debris, and any other deleterious soils will need to be stripped from 
beneath the building areas, when they are determined. The topsoil thickness was about 6 to 12 
inches thick in our hand auger explorations. It should be noted that the bedrock layer was found 
to be at a depth of 3 to 8.5 feet in our explorations.  
 
We recommend that once the subgrade is prepared, a proof roll should be performed with a fully 
loaded dump truck or water truck to verify the strength of the soil subgrades before concrete is 
placed (if possible).  Soils that are observed to rut or deflect excessively under the moving load, 
or are otherwise judged to be unsuitable, should be undercut and replaced with properly 
compacted structural fill.  Alternately, the exposed subgrades will need to be visually evaluated 
by the Geotechnical Engineer or his representative using a ½-inch diameter steel geo-probe.  
The proof rolling and undercutting activities should be witnessed by a representative of the 
Geotechnical Engineer and should be performed during a period of dry weather. 
 
Utilities will need to be located and rerouted as necessary and any abandoned pipes or utility 
conduits should be removed to inhibit the potential for subsurface soil erosion.  Utility trench 
excavations should be backfilled with properly compacted structural fill that is constructed as 
outlined in Section 3.3 of this report.  
 
 
3.3 Structural Fill 
 
Any structural fill to be placed should be free of organics or other deleterious materials, have a 
maximum particle size less than 3 inches, be relatively well graded, and have a liquid limit less 
than 45 and plasticity index less than 25.  In our professional opinion, the existing site soils 
would be suitable for use as structural fill, however it may be extremely difficult to properly 
compact as we anticipate it will be moisture sensitive and may require moisture conditioning to 
achieve optimum moisture.  As such, it may be more practical to import well graded, crushed 
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rock gravel. We recommend fill be moisture conditioned to within 3 percentage points below and 
2 percentage points above optimum moisture as determined by ASTM D698 (Standard Proctor).  
 
Fill should be placed in relatively uniform horizontal lifts on the prepared subgrade which has 
been stripped of deleterious materials and approved by the Geotechnical Engineer or their 
representative.  If loose soils exist on the prepared subgrades, they should be re-compacted.  
Each loose lift should be about 1-foot thick.  The type of compaction equipment used will 
ultimately determine the maximum lift thickness.  Structural fill should be compacted to at least 
95 percent of standard proctor maximum dry density as determined by ASTM Designation 
D698. Each lift of compacted engineered fill should be tested by a representative of the 
Geotechnical Engineer prior to placement of subsequent lifts.   
 
 
3.4 Foundation Recommendations 
 
As stated above, this project is in its preliminary stages. As such we have not been provided 
information on where the proposed development will occur, what type of structures it will include 
and what their resultant foundation loads will be. As such, these recommendations should be 
taken as preliminary. In general, we anticipate that the bearing conditions are appropriate for 
conventional shallow foundations.  It’s possible that for very heavy foundation loads (i.e. 
buildings several stories in height), that deep foundations may also be appropriate and more 
practical. 
 
If shallow foundations are selected, they should bear on the medium stiff native silt stratum, the 
medium dense native sand, or the basalt bedrock stratum. Spread footings for isolated columns 
and continuous bearing walls can be designed for an allowable soil bearing pressure of up to 
2,000 psf when bearing on the native silt or sand soils, and 4,000 psf when bearing on the 
basalt bedrock.  Our recommended allowable bearing capacity is based on dead load plus 
design live load, and can be increased by one-third when including short-term wind or seismic 
loads. Minimum footing dimensions should be in compliance with the 2017 ORSC.  It’s possible 
that we may be able to provide higher allowable bearing capacities for the soil and rock strata, if 
more subsurface data is collected to better define the conditions within the footprints of the 
actual buildings. 

 
Lateral frictional resistance between the base of footings and the subgrade can be expressed as 
the applied vertical load multiplied by a coefficient of friction of 0.32 for concrete foundations 
bearing directly the native soils or bedrock.  In addition, lateral loads may be resisted by passive 
earth pressures based on an equivalent fluid pressure of 300 pounds per cubic foot (pcf) for 
footings poured “neat” against the medium stiff to very stiff native soils, basalt bedrock, or 
properly backfilled structural fill.  These are ultimate values—we recommend a factor of safety 
of 1.5 be applied to the equivalent fluid pressure, which is appropriate due to the amount of 
movement required to develop full passive resistance.  To be clear, no safety factor has been 
applied to the friction coefficient discussed above. 
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Exterior footings and foundations in unheated areas should be located at a depth of at least 18 
inches below the final exterior grade to provide adequate frost protection (if footings bear on 
competent basalt bedrock, then there is no minimum frost depth requirement).  If the buildings 
are to be constructed during the winter months or if the foundation soils will likely be subjected 
to freezing temperatures after foundation construction, then the foundation soils should be 
adequately protected from freezing.  Otherwise, interior foundations can be located at nominal 
depths compatible with architectural and structural considerations. 
 
Again, variable conditions (i.e. depth to bedrock, etc.) are anticipated to be present during 
construction.  The foundation excavations should be observed by a representative of the 
Geotechnical Engineer prior to steel or concrete placement to assess that the foundation 
materials are capable of supporting the design loads and are consistent with the materials 
discussed in this report.  Unsuitable soil zones encountered at the bottom of the foundation 
excavations should be removed to the level of suitable soils or properly compacted structural fill 
as directed by the Geotechnical Engineer.   
   
After opening, foundation excavations should be observed and concrete placed as quickly as 
possible to avoid exposure of the excavation bottoms to wetting and drying.  Surface run-off 
water should be drained away from the excavations and not be allowed to pond.  If possible, the 
foundation concrete should be placed during the same day the excavation is made.  If the soils 
will be exposed for more than 2 days, consideration should be given to placing a thin layer of 
rock atop the exposed subgrade to protect it from the elements. 
 
Based on the known subsurface conditions and site geology, laboratory testing and past 
experience, we anticipate that properly designed and constructed foundations supported on the 
recommended materials could experience maximum total and differential settlements on the 
order of 1-inch and ½-inch, respectively. 
 
 
3.5 Retaining Walls    
 
As previously stated, there are no detailed design drawings for this project as it is in its 
preliminary stages. As such, we are not aware of any retaining walls being planned for the 
project.  We have provided the following preliminary recommendations in the event that the 
project does include retaining walls.  However, we should be forwarded the details of any 
planned walls so that we can review our preliminary recommendations and modify them if 
determined to be necessary. 
 
Retaining wall footings should be designed in general accordance with the recommendations 
contained in Section 3.4 above. Lateral earth pressures on walls, which are not restrained at the 
top, may be calculated on the basis of an “active” equivalent fluid pressure of 35 pcf for level 
backfill, and 60 pcf for sloping backfill with a maximum 2H:1V slope. Lateral earth pressures on 
walls that are restrained from yielding at the top may be calculated on the basis of an “at-rest” 
equivalent fluid pressure of 55 pcf for level backfill, and 90 pcf for sloping backfill with a 
maximum 2H:1V slope. The stated equivalent fluid pressures do not include surcharge loads, 
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such as foundation, vehicle, equipment, etc., adjacent to walls, hydrostatic pressure buildup, or 
earthquake loading.  
 
Lateral frictional resistance between the base of footings and the subgrade can be expressed as 
the applied vertical load multiplied by a coefficient of friction of 0.32 for concrete foundations 
bearing directly on the native soils or bedrock. In addition, lateral loads may be resisted by 
passive earth pressures based on an equivalent fluid density of 300 pounds per cubic foot (pcf) 
for footings poured "neat" against in-situ soils, or properly backfilled with structural fill. These are 
ultimate values - we recommend a factor of safety of 1.5 be applied to the equivalent fluid 
pressure, which is appropriate due to the amount of movement required to develop full passive 
resistance. 
 
We recommend that retaining walls be designed for an earth pressure determined using the 
Mononobe-Okabe method to mitigate future seismic forces. Our calculations were based on 
one-half of the Design Peak Ground Acceleration (PGA) value of 0.269g, which was obtained 
from Table 1 above. We have assumed that the retained soil/rock will have a minimum friction 
angle of 29 degrees and a total unit weight of about 115 pounds per cubic foot.  For seismic 
loading on retaining walls with level backfill, new research indicates that the seismic load is to be 
applied at 1/3 H of the wall instead of 2/3 H, where H is the height of the wall3. We recommend 
that a Mononobe-Okabe earthquake thrust per linear foot of 7.7 psf * H2 be applied at 1/3 H from 
the base of the wall, where H is the height of the wall measured in feet.  Note that the 
recommended earthquake thrust value is appropriate for slopes behind the retaining wall of up to 
10 degrees. 
 
All backfill for retaining walls should be select granular material, such as sand or crushed rock 
with a maximum particle size between ¾ and 1½ inches, having less than five percent material 
passing the No. 200 sieve. Because of the fines content, the soil on site will not meet this 
requirement, and it will be necessary to import specified material to the project for structural 
drainage backfill behind retaining walls. Non-expansive silty soils can be used for the last 18 to 
24 inches of backfill, thus acting as a seal to the granular backfill.  
 
All backfill behind retaining walls should be moisture conditioned to within +/- 2 percent of 
optimum moisture content, and compacted to a minimum of 92 percent of the material's 
maximum dry density as determined in accordance with ASTM D698 (Standard Proctor).  This 
recommendation applies to all backfill located within a horizontal distance equal to 75 percent of 
the wall height, but should be no less than 4 feet. 
 
An adequate subsurface drain system will need to be designed and installed behind retaining 
walls to prevent hydrostatic buildup. A waterproofing system should be designed to mitigate 
against moisture intrusion.  
 
 

                                                
 
3 Lew, M., et al (2010).  “Seismic Earth Pressures on Deep Building Basements,” SEAOC 2010 Convention 
Proceedings, Indian Wells, CA. 
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3.6 Pavement Recommendations 
 

As previously stated, there are no detailed design drawings for this project as it is in its 
preliminary stages. As such, we are providing pavement recommendations using assumed 
values.  
 
After the site has been stripped and prepared in accordance with Section 3.2 of this report, the 
pavement subgrade should be proofrolled with a fully loaded dual axle dump truck and then 
covered with gravel structural fill the same day. Areas found to be soft or yielding under the weight 
of a dump truck should be overexcavated as recommended by the Geotechnical Engineer’s 
representative and replaced with additional crushed rock gravel fill.  
 
Using the AASHTO method of flexible pavement design, the following design parameters have 
been assumed:  
 

• An assumed California Bearing Ratio (CBR) value of 8 for the native silty sandy soils. 
• A pavement life of 20 years.  
• A terminal serviceability (Pt) of 2 (i.e. poor pavement condition). 
• A regional factor (R) of 3.0.  
• An assumed 18,000-pound equivalent axle load (EAL) of:  

-  5 per day for car parking.  
-  25 per day for driveways.   

• An assumed average weight of 4,000 pounds per vehicle was used in our calculations. 
 
The project Civil Engineer should review our assumptions to confirm they are appropriate for the 
anticipated traffic loading. See Tables 2 and 3 below for recommended pavement section 
thicknesses based on the above assumptions. 
 

Table 2: Asphaltic Concrete - Recommended Minimum Thicknesses (inches) 

Pavement Materials Car Parking Driveway 
Areas 

Asphaltic Concrete  2 2.5 
Clean Crushed Aggregate Base Course (less than 

5% fines)  8 10 

 
Table 3: Portland Cement Concrete - Recommended Minimum Thicknesses (inches) 

Pavement Materials Car 
Parking 

Driveway 
Areas 

Portland Cement Concrete  6 6 
Clean Crushed Aggregate Base Course (less than 

5% fines) 4 4 
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Asphaltic concrete materials should be compacted to at least 91 percent of the material’s 
theoretical maximum density as determined in general accordance with ASTM D 2041 (Rice 
Specific Gravity).  
 
The crushed aggregate base course should consist of dense graded aggregate with a maximum 
particle size no greater than 2 inches and we recommend that the material comply with the most 
recent edition of the Washington State Department of Transportation’s Standard Specifications 
for Road, Bridge, and Municipal Construction. 
 
The base course should be moisture conditioned to within 2 percent of optimum and compacted 
to a minimum of 95 percent of a Standard Proctor (ASTM D698). When placed, the lift base 
course thickness should generally not exceed 12 inches prior to compacting. The type of 
compaction equipment used will ultimately determine the maximum lift thickness. In addition, we 
recommend that the structural fill be placed within +/- 2 percent of the optimum moisture for that 
material.  
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4.0 CONSTRUCTION CONSIDERATIONS 
 
 
EEI should be retained to provide observation and testing of construction activities involved in 
the foundation, earthwork, and related activities of this project. EEI cannot accept any 
responsibility for any conditions that deviate from those described in this report, nor for the 
performance of the foundations if not engaged to also provide construction observation for this 
project. 
 
 
4.1 Drainage and Groundwater Considerations 
 
The upper soils encountered at this site are expected to be sensitive to disturbances caused by 
construction traffic and to changes in moisture content. During wet weather periods, increases 
in the moisture content of the soil can cause significant reduction in the soil strength and 
support capabilities. In addition, soils that become wet may be slow to dry and thus significantly 
retard the progress of grading and compaction activities. It will, therefore, be advantageous to 
perform earthwork and foundation construction activities during dry weather. 
 
Water should not be allowed to collect in the foundation excavations or on prepared subgrades for 
the floor sections during construction. Positive site drainage should be maintained throughout 
construction activities. Undercut or excavated areas should be sloped toward one corner to 
facilitate removal of any collected rainwater, groundwater, or surface runoff. If groundwater is 
encountered, a system of sumps and pumps may be required to keep footing excavations 
drained until the footing is placed to prevent softening of the subgrade soils. 
 
A site grading plan should be developed to provide rapid drainage of surface water permanently 
away from the building and pavement areas and to inhibit infiltration of surface water around the 
perimeter of the building and beneath the floor area. The grades should be sloped away from the 
building areas. Roof runoff should be piped (tightlined) to an approved on-site private system.   
 
 
4.2 Excavations 
 
In Federal Register, Volume 54, No. 209 (October 1989), the United States Department of 
Labor, Occupational Safety and Health Administration (OSHA) amended its "Construction 
Standards for Excavations, 29 CFR, part 1926, Subpart P". This document and subsequent 
updates were issued to better insure the safety of workers entering trenches or excavations. It is 
mandated by this federal regulation that excavations, whether they be utility trenches, basement 
excavations or footing excavations, be constructed in accordance with the new OSHA 
guidelines. These regulations are strictly enforced and if they are not closely followed, the owner 
and the contractor could be liable for substantial penalties. The contractor is solely responsible 
for designing and constructing stable, temporary excavations and should shore, slope, or bench 
the sides of the excavations as required to maintain stability of both the excavation sides and 
bottom. The contractor's "responsible person", as defined in 29 CFR Part 1926, should evaluate 
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the soil exposed in the excavations as part of the contractor's safety procedures. In no case 
should slope height, slope inclination, or excavation depth, including utility trench excavation 
depth, exceed those specified in local, state, and federal safety regulations. We are providing 
this information solely as a service to our client. EEI does not assume responsibility for 
construction site safety or the contractor's compliance with local, state, and federal safety or 
other regulations. 
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5.0 REPORT LIMITATIONS 
 
 
As is standard practice in the geotechnical industry, the conclusions contained in our report are 
considered preliminary because they are based on assumptions made about the soil, rock, and 
groundwater conditions exposed at the site during our subsurface investigation. A more 
complete extent of the actual subsurface conditions can only be identified when they are 
exposed during construction. Therefore, EEI should be retained as your consultant during 
construction to observe the actual conditions and to provide our final conclusions. If a different 
geotechnical consultant is retained to perform geotechnical inspection during construction then 
they should be relied upon to provide final design conclusions and recommendations, and 
should assume the role of geotechnical engineer of record, as is the typical procedure required 
by the governing jurisdiction. 
 
The geotechnical recommendations presented in this report are based on the available project 
information, and the subsurface materials described in this report. If any of the noted information 
is incorrect, please inform EEI in writing so that we may amend the recommendations presented 
in this report, if appropriate, and if desired by the client. EEI will not be responsible for the 
implementation of its recommendations when it is not notified of changes in the project. 
 
Once construction plans are finalized and a grading plan has been prepared, EEI should be 
retained to review those plans, and modify our existing recommendations related to the 
proposed construction, if determined to be necessary. 
 
The Geotechnical Engineer warrants that the findings, recommendations, specifications, or 
professional advice contained herein have been made in accordance with generally accepted           
professional geotechnical engineering practices in the local area. No other warranties are 
implied or expressed.   
 
This report has been prepared for the exclusive use of the client, Lacamas Northshore LLC, for 
the proposed development of the 57-acres of the Mills Family Property to be located on the 
North Shore of Lacamas Lake. EEI does not authorize the use of the advice herein nor the 
reliance upon the report by third parties without prior written authorization by EEI. 
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APPENDIX A – SITE LOCATION PLAN 

57-Acres of the Mills Family Property
Parcels 5 and 6 

North Shore of Lacamas Lake 
Camas, Clark County, Washington 

Report No. 
19-033-1

May 28, 2019 

SITE 
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APPENDIX B – EXPLORATION LOCATION PLAN 

57-Acres of the Mills Family Property
Parcels 5 and 6 

North Shore of Lacamas Lake 
Camas, Clark County, Washington 

Report No. 
19-033-1 May 28, 2019 

   = Approximate Hand Auger Location Base map source: Trails map provided by Shane McGuffin with 
Kimbal Logan Real Estate & Development 
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist

Sand (SM) - brown silty sand with fractured basalt, dry to 
moist, loose to dense

SM

Topsoil

Ground Surface Elevation (ft msl): 297'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'06.81"N, 122°25'17.55"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-1
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4424

Notes : Hand auger terminated at a depth of approximately 4.5 feet bgs. Drive probe test terminated at a depth of approximately 5 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown to orange brown sandy silt with gravel 
and fractured basalt, dry to moist, medium stiffML

Topsoil

Ground Surface Elevation (ft msl): 293'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'07.25"N, 122°25'14.14"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-2
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Notes : Hand auger terminated at a depth of approximately 1 foot bgs. Drive probe test terminated at a depth of approximately 1.5 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.
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Ground Surface Elevation (ft msl): 288'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'05.82"N, 122°25'12.58"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-3
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Notes : Hand auger and drive probe test terminated at a depth of approximately 1 foot bgs. Groundwater was not encountered at the time of exploration. Boring
loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown sandy silt with gravel, charcoal and wood 
chips, moist, soft to medium stiff

ML

Topsoil

Ground Surface Elevation (ft msl): 305'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'04.98"N, 122°25'09.45"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-4
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Notes : Hand auger terminated at a depth of approximately 2.5 feet bgs. Drive probe test terminated at a depth of approximately 3 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.
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Ground Surface Elevation (ft msl): 323'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'04.80"N, 122°25'03.19"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-5
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Notes : Hand auger and drive probe test terminated at a depth of approximately 8 feet bgs. Groundwater was not encountered at the time of exploration. Boring
loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist

Silt (ML) - brown to reddish brown silt with sand and 
moderately weathered fractured basalt, moist, stiffML

Topsoil

Ground Surface Elevation (ft msl): 333'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'04.71"N, 122°24'58.50"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-6
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Notes : Hand auger terminated at a depth of approximately 2 feet bgs. Drive probe test terminated at a depth of approximately 5 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.
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gravel, dry to moist
Silt (ML) - brown to reddish brown silt with sand and 
fractured basalt, moist, medium stiff to very stiffML

Topsoil

Ground Surface Elevation (ft msl): 352'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'05.05"N, 122°24'54.59"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-7
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Notes : Hand auger terminated at a depth of approximately 1.5 feet bgs. Drive probe test terminated at a depth of approximately 2 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.
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fractured basalt observed

Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown to gray brown clayey silt with sand and 
gravel, moist, medium stiff to very stiff

ML

Topsoil

Ground Surface Elevation (ft msl): 342'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'06.98"N, 122°24'57.31"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-8
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Notes : Hand auger terminated at a depth of approximately 3.5 feet bgs. Drive probe test terminated at a depth of approximately 5 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown sandy silt with orange mottling, moist, 
soft to stiff

Silt (ML) - dark brown sandy silt with weathered fractured 
basalt, stiff to hard

ML

ML

Topsoil

Ground Surface Elevation (ft msl): 337'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'07.15"N, 122°25'03.73"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-9
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Notes : Hand auger terminated at a depth of approximately 6.5 feet bgs. Drive probe test terminated at a depth of approximately 8.5 feet bgs. Groundwater was
not encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.

Exhibit 6 CPA20-02 
Page47



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

hand auger refusal on 
dense gravel

drive probe refusal was 50 
blows/4"

35

3

5

4

3

4

5

4

11

11

11

50

G
R

AB
 1

Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist

Silt (ML) - brown sandy silt with gravel, orange flecks, 
moist, soft

Sand (SM) - brown silty sand with gravel, moist, medium 
denseSM

ML

Topsoil

Ground Surface Elevation (ft msl): 325'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'08.07"N, 122°25'07.51"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-10
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Notes : Hand auger terminated at a depth of approximately 4.5 feet bgs. Drive probe test terminated at a depth of approximately 5.5 feet bgs. Groundwater was
not encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown sandy silt with gravel, moist, medium stiff 
to very stiff

ML

Topsoil

Ground Surface Elevation (ft msl): 325'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'08.64"N, 122°25'10.92"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-11
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Notes : Hand auger terminated at a depth of approximately 2 feet bgs. Drive probe test terminated at a depth of approximately 3 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.
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50Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist

Topsoil

Ground Surface Elevation (ft msl): 325'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'09.88"N, 122°25'14.81"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-12
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5151515050

Notes : Hand auger terminated at a depth of approximately 0.25 feet bgs. Drive probe test terminated at a depth of approximately 0.5 feet bgs. Groundwater was
not encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.

Exhibit 6 CPA20-02 
Page50



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

hand auger refusal on 
dense gravel

drive probe refusal was 50 
blows/5"

4

18

15

17

12

15

12

30

50

Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown sandy silt with gravel, moist, very stiffML

Topsoil

Ground Surface Elevation (ft msl): 350'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'11.60"N, 122°25'07.95"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-13
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Notes : Hand auger terminated at a depth of approximately 1 foot bgs. Drive probe test terminated at a depth of approximately 4.5 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.

Exhibit 6 CPA20-02 
Page51



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

drive probe refusal was 50 
blows/2"

hand auger and drive probe 
refusal due to the presence 
of dense gravel/cobbles or 
bedrock

24

7

12

21

50

G
R

AB
 1

Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown to orange-brown sandy silt with gravel, 
moist, stiff to very stiffML

Topsoil

Ground Surface Elevation (ft msl): 342'
Logged By: Jacqui Boyer
Date Drilled: 5/7/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'13.57"N, 122°25'11.85"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-14
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Notes : Hand auger terminated at a depth of approximately 1.5 feet bgs. Drive probe test terminated at a depth of approximately 2 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/7/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist

Sand (SM) - brown silty sand with gravel, fractured basalt 
and orange-gray mottling, moist, medium dense

SM

Topsoil

Ground Surface Elevation (ft msl): 349'
Logged By: Jacqui Boyer
Date Drilled: 5/13/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'09.27"N, 122°25'04.72"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-15
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Notes : Hand auger terminated at a depth of approximately 3 feet bgs. Drive probe test terminated at a depth of approximately 7.5 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/13/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist

Silt (ML) - brown sandy silt with gravel and fractured 
basalt, moist, soft to medium stiff

Silt (ML) - brown to gray-brown clayey silt with 
decomposed basalt and fractured basalt fragments, moist, 
very stiffML

ML

Topsoil

Ground Surface Elevation (ft msl): 353'
Logged By: Jacqui Boyer
Date Drilled: 5/13/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'08.36"N, 122°25'01.15"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-16
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Notes : Hand auger terminated at a depth of approximately 4 feet bgs. Drive probe test terminated at a depth of approximately 4.5 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/13/19. Approximate elevation based on Google Earth.
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root encountered, difficult digging

decomposed basalt observed

Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist

Silt (ML) - brown sandy silt with gravel and orange 
mottling, moist, medium stiff to very stiff

Silt (ML) - gray-brown clayey silt with decomposed basalt 
and fractured basalt, moist, stiff to very stiff

ML

ML

Topsoil

Ground Surface Elevation (ft msl): 336'
Logged By: Jacqui Boyer
Date Drilled: 5/13/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'08.42"N, 122°24'56.51"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-17
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Notes : Hand auger terminated at a depth of approximately 4.5 feet bgs. Drive probe test terminated at a depth of approximately 6.5 feet bgs. Groundwater was
not encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/13/19. Approximate elevation based on Google Earth.
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drive probe refusal was 50 
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50Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moistTopsoil

Ground Surface Elevation (ft msl): 309'
Logged By: Jacqui Boyer
Date Drilled: 5/13/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'08.28"N, 122°24'51.63"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-18
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5151515050

Notes : Hand auger terminated at a depth of approximately 0.5 feet bgs. Drive probe test terminated at a depth of approximately 0.5 feet bgs. Groundwater was
not encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/13/19. Approximate elevation based on Google Earth.

Exhibit 6 CPA20-02 
Page56



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

drive probe refusal was 50 
blows/2"

hand auger and drive probe 
refusal due to the presence 
of dense gravel/cobbles or 
bedrock

29

29

4

6

9

8

9

8

50
G

R
AB

 1
G

R
AB

 2

few charcoal observed

Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown sandy silt with gravel and fractured 
basalt, moist, medium stiff to stiff

Silt (ML) - gray-brown clayey silt with decomposed basalt, 
moist, medium stiff to stiffML

ML

Topsoil

Ground Surface Elevation (ft msl): 299'
Logged By: Jacqui Boyer
Date Drilled: 5/13/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'10.27"N, 122°24'51.74"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-19
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Notes : Hand auger terminated at a depth of approximately 3 feet bgs. Drive probe test terminated at a depth of approximately 3.5 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/13/19. Approximate elevation based on Google Earth.
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silt and gravel content increases

Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist

Silt (ML) - brown to grey brown sandy silt with 
decomposed basalt, moist, stiff to very stiff

Sand (SM) - brown to grey brown silty sand with 
decomposed basalt, dry to moist, medium dense to dense

SM

ML

Topsoil

Ground Surface Elevation (ft msl): 297'
Logged By: Jacqui Boyer
Date Drilled: 5/13/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'13.02"N, 122°24'55.18"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-20
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Notes : Hand auger terminated at a depth of approximately 5 feet bgs. Drive probe test terminated at a depth of approximately 12 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/13/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown sandy silt with gravel, soft to medium stiff

ML

Topsoil

Ground Surface Elevation (ft msl): 292'
Logged By: Jacqui Boyer
Date Drilled: 5/13/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'13.32"N, 122°24'51.54"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-21
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Notes : Hand auger terminated at a depth of approximately 2 feet bgs. Drive probe test terminated at a depth of approximately 6 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/13/19. Approximate elevation based on Google Earth.
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fractured basalt and gravel encountered

Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist

Silt (ML) - brown to orange-brown sandy silt with gravel, 
moist to wet, soft to very stiff

ML

Topsoil

Ground Surface Elevation (ft msl): 323'
Logged By: Jacqui Boyer
Date Drilled: 5/13/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'09.94"N, 122°25'19.19"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-22
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Notes : Hand auger terminated at a depth of approximately 5 feet bgs. Drive probe test terminated at a depth of approximately 8 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/13/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown gravelly silt with sand, moist, very stiff to 
hardML

Topsoil

Ground Surface Elevation (ft msl): 312'
Logged By: Jacqui Boyer
Date Drilled: 5/21/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'14.21"N, 122°25'02.37"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-23

Sa
m

pl
e

N
um

be
r

D
ep

th
 (f

t)

W
at

er
 L

ev
el

Li
th

ol
og

ic
Sy

m
bo

l

Lithology

Geologic Description of 
Soil and Rock Strata

Sampling Data

%
 P

as
si

ng
 

#2
00

 S
ie

ve

Li
qu

id
Li

m
it

Pl
as

tic
Li

m
it

M
oi

st
ur

e
C

on
te

nt
 (%

)

Remarks

Drive Probe
Blows Per
6 Inches

483828188

Notes : Hand auger terminated at a depth of approximately 1.5 feet bgs. Drive probe test terminated at a depth of approximately 2 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/21/19. Approximate elevation based on Google Earth.
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large basalt fragments encountered

Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown gravelly silt with sand and fractured 
basalt, moist, medium stiff to stiffML

Topsoil

Ground Surface Elevation (ft msl): 295'
Logged By: Jacqui Boyer
Date Drilled: 5/21/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'17.26"N, 122°25'08.09"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-24
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Notes : Hand auger terminated at a depth of approximately 1.5 feet bgs. Drive probe test terminated at a depth of approximately 8 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/21/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist

Silt (ML) - orange-brown sandy silt with gravel, some 
rootlets, moist, medium stiff

Silt (ML) - gray-brown clayey silt with decomposed basalt, 
moist, stiffML

ML

Topsoil

Ground Surface Elevation (ft msl): 356'
Logged By: Jacqui Boyer
Date Drilled: 5/21/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'13.34"N, 122°25'07.73"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-25
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Notes : Hand auger terminated at a depth of approximately 3 feet bgs. Drive probe test terminated at a depth of approximately 3.5 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/21/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown gravelly silt with sand, moist, very stiffML

Topsoil

Ground Surface Elevation (ft msl): 360'
Logged By: Jacqui Boyer
Date Drilled: 5/21/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'11.42"N, 122°25'03.02"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-26
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Notes : Hand auger terminated at a depth of approximately 1 foot bgs. Drive probe test terminated at a depth of approximately 1.5 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/21/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist

Silt (ML) - brown sandy silt with rounded gravel, moist, 
medium stiff
Silt (ML) - brown gravelly silt with sand, moist, stiffML

ML

Topsoil

Ground Surface Elevation (ft msl): 351'
Logged By: Jacqui Boyer
Date Drilled: 5/21/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'10.62"N, 122°24'58.85"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-27
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Notes : Hand auger terminated at a depth of approximately 2 feet bgs. Drive probe test terminated at a depth of approximately 3.5 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/21/19. Approximate elevation based on Google Earth.

Exhibit 6 CPA20-02 
Page65



15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

drive probe refusal was 50 
blows/1"

hand auger and drive probe 
refusal on basalt

3

11

50

Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moistTopsoil

Ground Surface Elevation (ft msl): 316'
Logged By: Jacqui Boyer
Date Drilled: 5/21/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'14.75"N, 122°25'16.70"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-28
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Notes : Hand auger terminated at a depth of approximately 1 foot bgs. Drive probe test terminated at a depth of approximately 1.5 feet bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/21/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moist
Silt (ML) - brown gravelly silt with some sand, moist, 
medium stiff to very stiff

Silt (ML) - brown to orange brown silt with sand and 
gravel, moist, medium stiff to stiffML

ML

Topsoil

Ground Surface Elevation (ft msl): 349'
Logged By: Jacqui Boyer
Date Drilled: 5/21/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'14.42"N, 122°25'10.27"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-29
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Notes : Hand auger terminated at a depth of approximately 3.5 feet bgs. Drive probe test terminated at a depth of approximately 5.5 feet bgs. Groundwater was
not encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/21/19. Approximate elevation based on Google Earth.
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Topsoil - dark brown sandy silt with roots, rootlets and 
gravel, dry to moistTopsoil

Ground Surface Elevation (ft msl): 305'
Logged By: Jacqui Boyer
Date Drilled: 5/21/2019

Report Number: 19-033-1

Drilling Equipment: Hand Auger
Drilling Method: Hand Equipment
Drilling Contractor: EEI

Location of Borehole: 45°37'07.18"N, 122°25'20.40"W
Site Address: Parcel No.'s 177884000 and 177885000, Camas, Washington

Client: Lacamas North Shore LLC
Project: Preliminary Geotechnical Investigation, 57-acre Mills Family Property

Sheet 1 of 1
Appendix C: Hand Auger HA-30
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Notes : Hand auger terminated at a depth of approximately 1 foot bgs. Drive probe test terminated at a depth of approximately 1 foot bgs. Groundwater was not
encountered at the time of exploration. Boring loosely backfilled with excavated soil on 5/21/19. Approximate elevation based on Google Earth.
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APPENDIX D:  SOIL CLASSIFICATION LEGEND 
APPARENT CONSISTENCY OF COHESIVE SOILS  (PECK, HANSON & THORNBURN 1974, AASHTO 1988) 

Descriptor SPT N60 
(blows/foot)* 

Pocket Penetrometer, 
Qp (tsf) 

Torvane 
(tsf) Field Approximation 

Very Soft < 2 < 0.25 < 0.12 Easily penetrated several inches by fist 
Soft 2 – 4 0.25 – 0.50 0.12 – 0.25 Easily penetrated several inches by thumb 

Medium Stiff 5 – 8 0.50 – 1.0 0.25 – 0.50 Penetrated several inches by thumb w/moderate effort 
Stiff 9 – 15 1.0 – 2.0 0.50 – 1.0 Readily indented by thumbnail 

Very Stiff 16 – 30 2.0 – 4.0 1.0 – 2.0 Indented by thumb but penetrated only with great effort 
Hard > 30 > 4.0 > 2.0 Indented by thumbnail with difficulty 

* Using SPT N60 is considered a crude approximation for cohesive soils.   
 

APPARENT DENSITY OF COHESIONLESS 
SOILS (AASHTO 1988)  MOISTURE 

(ASTM D2488-06) 
Descriptor SPT N60 Value (blows/foot)  Descriptor Criteria 

Very Loose 0 – 4  
Dry 

Absence of moisture, dusty, dry to the touch, well 
below optimum moisture content (per ASTM 
D698 or D1557) Loose 5 – 10 

Medium Dense 11 – 30  Moist Damp but no visible water 

Dense 31 – 50  
Wet 

Visible free water, usually soil is below water 
table, well above optimum moisture content (per 
ASTM D698 or D1557) Very Dense > 50 

 
PERCENT OR PROPORTION OF SOILS 

(ASTM D2488-06)  SOIL PARTICLE SIZE 
(ASTM D2488-06) 

Descriptor Criteria  Descriptor Size 
Trace Particles are present but estimated < 5%  Boulder > 12 inches 
Few 5 – 10%  Cobble 3 to 12 inches 
Little 15 – 25%  Gravel  -  Coarse 

                Fine 
¾ inch to 3 inches 

No. 4 sieve to ¾ inch Some 30 – 45% 
Mostly 50 – 100%  Sand  -    Coarse 

                Medium 
                Fine 

No. 10 to No. 4 sieve (4.75mm) 
No. 40 to No. 10 sieve (2mm) 

No. 200 to No. 40 sieve (.425mm) 
  

Percentages are estimated to nearest 5% in the field.  
Use “about” unless percentages are based on 
laboratory testing.  Silt and Clay (“fines”) Passing No. 200 sieve (0.075mm) 

 
UNIFIED SOIL CLASSIFICATION SYSTEM  (ASTM D2488) 

Major Division Group 
Symbol Description 

Coarse 
Grained 

Soils 
 

(more than 
50% retained 

on #200 
sieve) 

Gravel (50% or 
more retained 
on No. 4 sieve) 

Clean 
Gravel 

GW Well-graded gravels and gravel-sand mixtures, little or no fines 
GP Poorly graded gravels and gravel-sand mixtures, little or no fines 

Gravel 
with fines 

GM Silty gravels and gravel-sand-silt mixtures 
GC Clayey gravels and gravel-sand-clay mixtures 

Sand (> 50% 
passing No. 4 
sieve) 

Clean 
sand 

SW Well-graded sands and gravelly sands, little or no fines 
SP Poorly-graded sands and gravelly sands, little or no fines 

Sand 
with fines 

SM Silty sands and sand-silt mixtures 
SC Clayey sands and sand-clay mixtures 

Fine Grained 
Soils 

 
(50% or more 
passing #200 

sieve) 

Silt and Clay 
(liquid limit < 50) 

ML Inorganic silts, rock flour and clayey silts 
CL Inorganic clays of low-medium plasticity, gravelly, sandy & lean clays 
OL Organic silts and organic silty clays of low plasticity 

Silt and Clay 
(liquid limit > 50) 

MH Inorganic silts and clayey silts 
CH Inorganic clays or high plasticity, fat clays 
OH Organic clays of medium to high plasticity 

Highly Organic Soils PT Peat, muck and other highly organic soils 
 

 

 GRAPHIC SYMBOL LEGEND 
GRAB  Grab sample 
SPT  Standard Penetration Test (2” OD), ASTM D1586 
ST  Shelby Tube, ASTM D1587 (pushed) 
DM  Dames and Moore ring sampler (3.25” OD and 140-pound hammer) 
CORE  Rock coring 

Exhibit 6 CPA20-02 
Page69



APPENDIX E – APPROXIMATE DEPTH TO DRIVE PROBE REFUSAL PLAN 

57-Acres of the Mills Family Property
Parcels 5 and 6

North Shore of Lacamas Lake
Camas, Clark County, Washington 

Report No. 
19-033-1 May 28, 2019 

Base map source: Trails map provided by Shane McGuffin with 
Kimbal Logan Real Estate & Development 
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APPENDIX F:  SURCHARGE-INDUCED LATERAL 
EARTH PRESSURES FOR WALL DESIGN 

LINE LOAD (applicable for retaining walls not exceeding 20 feet in height): 

CONCENTRATED POINT LOAD (applicable for retaining walls not exceeding 20 feet in height): 

AREAL LOAD: 

Source of Figures:  McCarthy, D.F., 1998, “Essentials of Soil Mechanics and foundations, Basic Geotechnics, Fifth Edition.” 

57-Acres of the Mills Family Property
Parcels 5 and 6 

North Shore of Lacamas Lake 
Camas, Clark County, Washington 

Report No. 
19-033-1

May 28, 2019 

use K=0.4 for active condition 
(i.e. top of wall allowed to 
deflect laterally) 

use K=0.9 for at-rest condition 
(i.e. top of wall not allowed to 
deflect laterally) 

Resultant, R = K * q * H 

  Where H = wall height (feet) 

, 
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LEGACY LANDS MASTER PLAN
A Vision for Conservation and Recreation

LEGACY LANDS MASTER PLAN: ADVISORY COMMITTEE MEETING #3
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A Vision for 
Conservation and 
Recreation

2

Exhibit 6 CPA20-02 
Page78



3

Planning Documents and Support Materials

— Lacamas Corridor Master Plan
— City of Camas Capital Facilities Plan
— Camas Parks, Recreation, and Open Space Comprehensive Plan
— Clark County Conservation Areas Acquisition Plan
— 2018-2020 City of Camas Strategic Plan
— North Shore Lacamas Lake Vision Plan

Key Plans and 
Studies
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Legacy Lands Master Plan: Guiding Principles

— Accommodate Recreational Trails and Promote Bicycle 
and Pedestrian Connectivity.

— Connect to the Planned Regional Trail Network.
— Provide Access and Facilities for Active Recreational Uses.
— Preserve and Restore High Quality Native Habitats.
— Preserve the Visual Quality and Key Landmarks along the 

North Shore of Lacamas Lake.
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Transportation Connections
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What we heard.

— Leadbetter Road:
 Preference is to close Leadbetter Road to vehicle traffic
 Might need short-term or one-way access (TBD)
 Maintain access to shoreline and boat launch areas
 Leadbetter Road transfers into Multi-use Trail

— Future Development Connection:
 What does the infrastructure look like for new development? 
 Transportation Plan – in process
 Subarea Plan – in process
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Trail & Water
Connections
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— Trail Connection:
 Multi-use trails for recreation and commuting 
 Variety of trail experience – wide multi-use vs. narrow rustic
 Maintain the natural, primitive setting and experience
 Consider cost and maintenance requirements: paved, gravel, natural 
 Trails with a natural meandering, curvy theme with varies elevations 
 Give people options to connect to different trails, creating loops 

rather than out-and-backs
 Spread out users to keep a more secluded feel

— Water Connection:
 Provide a paddling launch and water access near Camp Currie
 Improve the WDFW boat launch –motorized, paddle launch, and 

water access
 Recommend: Round Lake paddling launch site off 35th Ave 
 Maximize parking to north side of the lake
 Increased and Improved access to the shoreline 

What we heard.
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Next Steps

— Parks Commission Presentation – Jan. 16th, 2020
— North Shore Subarea Plan Visioning – Feb. 4th, 2020
— Incorporate into Subarea Plan
— Finalize coordination with property owners
— Partnerships and Funding
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Question today
imagine tomorrow
create for the future
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DocuSign Envelope ID: 1CF09EEA-A0E6-4067-9D64-EA599ACF0A13

11/30/2018
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DocuSign Envelope ID: 1CF09EEA-A0E6-4067-9D64-EA599ACF0A13

Portland, OR 97212-3604

1930 SW River Drive, #506

2738 NE 31st Ave

503-577-8084

Portland, Oregon  97201-8055

mpmills18@gmail.com503-522-1269

pakjam@gmail.com
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Mills Family LLC to City of  Camas 

Exhibit B (map of  new parcels) 

 

Legend 

1. Leadbetter House 

(3.02 Acres) 

2. Pomaria House 

(3.96 Acres) 

3. Conservation Land 

(5.6 acres, owned 

by City) 

4. Public Property 

(26.46 Acres) 

5. MF-10              

(35.7 Acres) 

6. MF-18            

(26.46 Acres) 
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Technical Memo 
 
 
To:  Mark Martel 
 2001 SE Columbia River Drive 
 Suite 100 
 Vancouver, WA 98661 
 
Re: Preliminary Critical Areas Assessment - Parcel Numbers 177884-000, 177885-

000 & 177904-000  
   
Location:   Near 811 SE Leadbetter Road, Camas, WA 98607     
Legal Location: NE ¼ of Section 34, T2N, R3E  
Assessment by: Ryan Thiele & Alex Sherman 
Site Visit(s):  March 20, 2019 
Report Date:  April 9, 2019 
 
 
INTRODUCTION 
Olson Environmental, LLC (OE) was requested to determine the presence of priority 
habitats/species and wetlands within the areas identified as tax parcel numbers 177885-000 
(approx. 21 ac.), 177884-000 (approx. 35.7 ac.) and 177904-000 (approx. 26.5 ac.). The study 
area that overlaps with the three parcels totals to approximately 55 acres. The properties are 
located near 811 SE Leadbetter Road in Clark County (Fig. 1). The following memo generally 
describes field observations from March 20, 2019. Priority Habitat Areas are regulated by the 
City of Camas Municipal Code (CMC) 16.61 – Fish and Wildlife Habitat Conservation Areas, 
while wetlands are regulated under CMC 16.53 – Wetlands.  
 
METHODS 
Prior to the field investigations, a review of existing information related to designation of habitat 
and wetland areas was conducted. This review included Clark County GIS Environmental Atlas, 
WDFW Priority Habitat & Species maps, and aerial photographs.  
 
Following the background information review, an on-site investigation was conducted in which 
the entire study area was traversed on foot to determine the presence of any wetlands, habitat 
types or species that have been mapped, known to occur in the area, and those previously 
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unidentified. Sampling was conducted by generally characterizing any habitat features of 
particular importance to wildlife (i.e. snags, large downed woody debris, etc.) and identifying 
any priority plant species and wetland conditions occurring within the study site. The 
approximate location and relative size of each feature of interest was marked on an aerial 
photograph and/or pinpointed with a GPS unit. Approximate locations of the wetland boundaries 
were delineated through observations of hydrology and vegetation. 
 
It should be noted that this report describes a preliminary assessment of the features on-site and 
the attached graphics do not show exact locations or measured sizes of observed habitats, species 
and wetlands. Further, this on-site investigation was less-intensive than a detailed habitat and 
wetland assessment; some habitat areas or individual species may not be shown in attached 
graphics.  
 
FINDINGS & OBSERVATIONS 
The study area is forested land containing no residential structures or development, north of 811 
SE Leadbetter Road in Camas, WA. A foot trail can be found circulating the property, and a dirt 
road with a turnaround area exists on the eastern edge. The southern half of the study area is a 
sloped forest, while the northern half can be described as a craggy landscape with varying 
topography; rock outcroppings protrude through the surface, shaping a landscape composed of 
small plateaus, valleys, and cliffs. Elevation varies from approximately 280 ft. above sea level to 
324 ft (Figure 2). Wetter conditions occur at the lower elevations as the lower-lying basin 
receives drainage from surrounding areas; standing water can be found at both the northwest and 
northeast edges of the properties. Immediately adjacent to the project area on the northern side is 
a dairy farm. Lacamas Lake is located just south of the study area on the opposite side of 
Leadbetter Road.  
 
The study area can be characterized as a predominantly conifer secondary-growth forest. 
Dominant vegetation in the area includes an overstory of Douglas fir (Pseudotsuga menziesii) 
with the understory mainly composed of sword fern (Polystichum munitum). Certain areas 
exhibit extensive cover of non-native and invasive species such as Himalayan blackberry (Rubus 
armeniacus) and English ivy (Hedera helix). Large expanses of ivy can be found masking the 
ground and conifer trees in the southern and more shaded part of the project area. Western 
hemlock (Tsuga heterophylla) was observed occupying the mid-story habitat sporadically 
throughout the forest. A grove of red alder (Alnus rubra) with an understory of salmonberry 
(Rubus spectabilis) was observed in the southeast quarter of the study area. Multiple Oregon 
white oaks of various sizes were observed, having associations with the herbaceous balds habitat. 
Many conifer trees inhabiting higher elevations with more exposure suffered burns and loss of 
foliage on the tip of their crowns.  
 
During the field investigation, the following features were observed: Oregon white oak (Quercus 
garryana), multiple herbaceous balds, the mapped wetland, and an unmapped wetland occurring 
on the northeastern corner of the study area. These features are considered Priority Habitat by 
WDFW and are discussed below. 
 
Oak woodlands provide habitat and serve as a significant food source for various species of 
wildlife, including mammals, birds, reptiles, and amphibians. Woodland areas with oak/conifer 
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associations provide contiguous aerial pathways, as well as important roosting, nesting, and 
feeding habitat for birds and mammals. Dead oaks and dead portions of live oaks harbor insect 
populations and provide nesting cavities. Acorns, oak leaves, fungi, and insects provide food for 
associated species (Larsen et al. 1998). The accelerated decline of Oregon white oak woodlands 
has been associated with human activities, particularly oak removal resulting from urban 
development. WDFW defines priority oaks as the following: 

 
Stands of oak or oak/conifer associations where canopy coverage of the oak component 
of the stand is 25%; or where total canopy coverage of the stand is 0.4 ha (1.0 ac) in size. 
East of the Cascades, priority oak habitat consists of stands > 2 ha (5 ac) in size. In 
urban or urbanizing areas, single oaks or stands < 0.4 ha (1 ac) may also be considered 
a priority when found to be particularly valuable to fish and wildlife (WDFW 2008).  

 
Occurrences of Oregon white oak observed within the study site are shown in Figure 5. The 
approximate location of the oaks in relation to the herbaceous balds suggests that this species has 
high habitat fidelity with herbaceous balds in this area. Other species closely associated with the 
balds included tall Oregon grape (Mahonia aquifolium) and salal (Gaultheria shallon).  
 
Multiple unmapped herbaceous balds were also observed with the study area. This habitat type is 
considered ecologically valuable in that it hosts species that may not occur in the surrounding 
habitat, enhancing species biodiversity and habitat heterogeneity. WDFW defines herbaceous 
balds as the following: 
 

Herbaceous balds occur as variable-sized patches of grass and forb vegetation located 
on shallow soils over bedrock that commonly is fringed by forest or woodland. Typically 
consists of low-growing vegetation adapted for survival on shallow soils amid seasonally 
dry conditions, and is often on steep slopes. Dominant flora includes herbaceous 
vegetation, dwarf shrubs, mosses, and lichens. Rock outcrops, boulders, and scattered 
trees are often present, especially Douglas-fir, Pacific madrone, and Oregon white oak. 
Balds occur within mid-montane to lowland forest zones. On slopes near saltwater 
shorelines in the northern Puget Trough, herbaceous balds and herbaceous bluffs can 
sometimes be difficult to differentiate. Balds typically are smaller than 5 ha (12 ac), 
although some can be up to about 100 ha (≅ 250 ac) (WDFW 2008).  

 
A review of the National and Local Wetland Inventory maps from Clark County GIS 
Environmental Atlas indicates the presence of a single depressional wetland occurring within the 
northwestern portion of the site (Figure 3). Priority Habitat and Species maps provided by 
WDFW also indicate the presence of wetlands, as well as caves adjacent to the wetlands (Figure 
4). According to the Corps of Engineers Wetland Delineation Manual: Western Mountains, 
Valleys, and Coast Region (USACE, 2010.), wetlands are defined as: 
 

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 typically adapted for life in saturated soil conditions. Wetlands 
generally include swamps, marshes, bogs, and similar areas.  
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Two ponds were observed in the study area during the site visit. One pond is located in the 
northeast corner (unmapped) and a second along the northwestern border of the study area. 
(Figure 3). Both aquatic habitats have potential to provide breeding grounds for amphibious 
species, and are a source of freshwater for both mammalian and avian species. Vegetation 
observed surrounding the ponds suggests the area exhibits wetland characteristics. Ponding 
appears to remain for extended periods in the growing season and likely creates hydric 
conditions that support hydric vegetation.  Both wetlands are geomorphic depressions receiving 
runoff from the surrounding landscape and precipitation. 
 
DISCUSSION 
A review of background information and a preliminary on-site field investigation suggests that 
areas of oak woodland habitat, herbaceous balds, and wetlands occur within the study area. Over 
a dozen of Oregon white oaks were observed, having various sizes and growth forms. Multiple 
trees observed were of significant size (canopy & dbh) and capable of providing food sources 
and nesting opportunities for associated wildlife. Five areas were characterized as herbaceous 
balds, all varying in size and found in parts of higher elevation. These balds are found to be 
particularly valuable to the local ecosystem by hosting species that would not otherwise be found 
in their absence, especially the Oregon white oak.  
 
Wetlands found on the site provide valuable functions and services such as flood mitigation, 
water quality treatment, and provision of habitat for various species. The wetlands will need to 
be rated to determine the appropriate buffer sizes that are based on the category that the wetland 
belongs to and the land use intensity proposed in the project. 
 
Fish & wildlife habitat conservation areas ordinances (CMC 16.61) and wetlands ordinances 
(CMC 16.53) provide protection guidelines for certain activities within and adjacent to 
designated habitat and wetland areas, respectively. Ordinances specify that certain permits must 
be obtained for projects containing the aforementioned habitats and wetlands with the associated 
buffers. Impacts within these areas should be avoided if possible; however, unavoidable impacts 
should be minimized and are subject to review by the City of Camas and/or WDFW. 
Additionally, it is suggested that management recommendations outlined by WDFW (Larsen et 
al. 1998) be considered when proposing any alterations to the priority habitat areas.  
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Lacamas Creek Watershed

NEAR: Camas, Washington

PROPOSED ACTIVITIES IN:

DATE: April 9, 2019

LEGAL: NW/NE ¼, S34, T2N, R3E, W.M.

COUNTY: Clark County

Mr. Mark Martel
APPLICANT:

Martel Wealth Advisors
2001 SE Columbia River Drive Ste. 10

Preliminary Critical Areas Assessment

Vancouver, WA 98661

PURPOSE:

222 E. Evergreen Blvd., Vancouver, WA 98660 ph: 360-693-4555  fax: 360-699-6242

Project Location Map (Clark County GIS)

Mills Property
Camas, Washington

Figure 1
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Figure 2
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Lacamas Creek Watershed
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Lacamas Creek Watershed
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