
 

COUNCIL PUBLIC HEARING 

Wednesday, October 18, 2023 at 5:30 PM 
 

COUNCIL MEMBERS: LOCATION & CONTACT: 

Mayor Rick Scholl 

Council President Jessica Chilton 

Councilor Mark Gundersen 

Councilor Russell Hubbard 

Councilor Brandon Sundeen 

HYBRID: Council Chambers & Zoom (details below) 

Website | www.sthelensoregon.gov  

Email | kpayne@sthelensoregon.gov        
Phone | 503-397-6272 

Fax | 503-397-4016 

AGENDA 

OPEN PUBLIC HEARING 

TOPIC 

1. Appeal of Planning Commission Decision on Conditional Use Permit (CUP.4.23), Sensitive 
Lands Permits (SL.4.23 - floodplain and SL.5.23 - wetlands), and Sign Permit (S.14.23) for 
New Police Station proposed to be located at the Southeast Corner of Old Portland Road and 
Kaster Road Intersection (City of St. Helens) 

CLOSE PUBLIC HEARING 

VIRTUAL MEETING DETAILS 

Join: https://us02web.zoom.us/j/85424097891?pwd=TGJ6V1dIL1gxK1BWS3RHVFA3ZU0xUT09 

Meeting ID: 854 2409 7891 

Passcode: 271519 

Dial: 669-444-9171 
 

The meeting location is accessible to persons with disabilities. A request for an interpreter for the hearing 

impaired or for other accommodations for persons with disabilities should be made at least 48 hours before the 
meeting to City Hall at 503-397-6272. 

Be a part of the vision and get involved…volunteer for a City Board or Commission! For more information or for 

an application, go to www.sthelensoregon.gov or call 503-366-8217. 
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CITY OF ST. HELENS PLANNING DEPARTMENT 
STAFF REPORT 

Appeal AP.2.23 [Conditional Use Permit CUP.4.23 
Sensitive Lands Permits SL.4.23 (floodplain) and SL.5.23 (wetlands) 

Sign Permit S.14.23] 
 

DATE: October 11, 2023 
TO: City Council 
FROM: Jacob A. Graichen, AICP, City Planner    
 
APPLICANT: City of St. Helens 
OWNER: same as applicant 
 
ZONING: The site is predominately zoned Light Industrial, LI, with a small portion of 

General Residential, R5 along Old Portland Road 
LOCATION: 4N1W-9AB-1500; east corner of the Old Portland Road/Kaster Road (S. 18th 

Street) intersection 
PROPOSAL: New police station on undeveloped property 
 

SITE INFORMATION / BACKGROUND 
 

This is an appeal of the Planning Commission’s unanimous denial of the applications listed 
herein.  The Planning Commission held a public hearing on this matter on September 12, 2023.  
The City Administrator has appealed the denial.  The City Council is the appellant authority. 
 

PUBLIC HEARING & NOTICE 
 
Public hearing before the City Council: October 18, 2023 
 
Notice of this appealed proposal was sent to surrounding property owners within 300 feet of the 
subject property on September 28, 2023 via first class mail.  Notice was sent to agencies by mail 
or e-mail on the same date.   
 
Notice was published on October 4, 2023 in The Chronicle newspaper.   
 

APPLICABLE CRITERIA, ANALYSIS & FINDINGS 
 

Important: this report is not a stand-alone document and is meant to be reviewed with the 
original decision and other documents in the record. 
 
The Planning Commission denied this proposal based on: 
 

- SHMC 17.40.040(1) regarding significant wetland protection zone impacts. 
- SHMC 17.46.050(6) regarding critical facilities in flood hazard areas. 
- SHMC 17.100.040(1)(b) regarding Conditional Use Permit criterion: 
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The characteristics of the site are suitable for the proposed use considering size, shape, 
location, topography, and natural features. 

 
- SHMC 17.100.040(1)(f) regarding Conditional Use Permit criterion: 
 

The use will comply with the applicable policies of the comprehensive plan. 
 
The details can be found in the Findings and Conclusions document (attached). 
 
These issues are summarized as follows: 

 
- SHMC 17.40.040(1) regarding significant wetland protection zone impacts. 

 
Some wetland protection zone is impacted by the second access to the east, which is 
necessary given flood-prone areas and requirements that critical facilities such as police 
stations have elevated access.  In this case, the second access avoids mapped flood areas. 
 
These impacts can be justified if placement of a critical facility, such as a police station at 
this location, is justified (approved).  A use that is not a critical facility does not need a 
second access and the protection impacts would not be necessary.  Staff thinks this can be 
met as long as the Council concurs with all other issues and can approve the proposal. 
 

- SHMC 17.46.050(6) regarding critical facilities in flood hazard areas. 
 
In flood areas, critical facility uses, such as police stations, have a higher bar of scrutiny.  
There are several questions related to this which include: 
 

o Critical facilities shall be permissible within the 100-year flood area only if no 
feasible alternative exists.  The building itself is generally outside of the 100-year 
flood, but portions of the site are within, and access is impacted, which is why a 
secondary access is proposed to enable avoiding flooded streets. 
 
“Structure” is defined by SHMC 17.46.020, specifically for floodplain regulation 
purposes and that definition incudes “building.”  Much floodplain regulation 
focuses on structures.  “Critical facility” is defined by example (e.g., police 
stations, schools, hospitals, etc.), but “facility” itself is not.   
 
“Facility” is a much broader consideration.  For example, one of the Marriam-
Webster definitions of “facility” is: “something (such as a hospital) that is built, 
installed, or established to serve a particular purpose.”  Being broad in definition 
and that the building and related site improvements facilitates a police station’s 
ability to serve the community (its overall purpose), the site’s inclusion of 
floodplain necessitates alternatives analysis as basis for allowance of the use. 
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In other words, given site impact by floodwaters, it must be concluded that this 
site for the police station is superior to other potential sites to pass the alternatives 
test. 
 
The Planning Commission was not convinced that this was met, including the site 
selection process. 
 
The consultant firm who has assisted the city with this proposal including the site 
selection process, Mackenzie, included a brief description of the site selection 
process in the application narrative, though it is general in nature.  It notes a 
scoring matrix but does not detail it. 
 
However, this information was provided to the city previously. Attached to this 
report is an excerpt of the April 7, 2021 City Council Work Session packet that 
includes the 18 scoring criteria, a description of each, and the scoring results of 
potential properties for the police station now referred to as “Phase 2” of the 
selection process. 
 
Note that the only criterion where natural hazards (or any hazards for that matter) 
are referenced is criterion #8.  Floodplains are mentioned here but this is a 
Visibility and Prominence criterion and not really related to how hazards may 
impact public health, safety and welfare.  The 18 scoring criteria were shown to 
the Planning Commission as a list as part of the staff presentation at their 
September 12, 2023 hearing, but the description of each, as attached, is new 
information for this appeal to help provide additional background information. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Left: scoring 
as presented 
to the City 
Council at 
the April 7, 
2021 Work 
Session.   
 
A score of 1 
is least 
suited and 4 
is most 
suited. 
 
The subject 
property is 
Site 3 listed 
here, ranked 
3rd out of 4. 
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One potential finding the Council could make is that the reason for selecting the 
subject property for continued study over the other sites in contention, outweigh 
the potential impacts of flood events.  As a reminder, the basis for selecting the 
subject property was 1) already city owned as a cost savings, 2/3) access 
advantages (no abutting one-way streets and ease of US30 access considering 
railroad blockages), and 4) ability to expand.  
 
There is value emphasizing the ability to expand as a motive for selection of the 
subject property.  Note that the original score that the subject property received 
for this was a 1 (lowest score, which means “least suited”).  See score criteria #4 
and 14.  However, the original assumed area for this site was much smaller.  As 
the site plan developed, expansion onto the southerly property became necessary.  
With inclusion of the additional property, there is now over an acre of practical 
expansion area along Kaster Road.   
 
The only two other properties of the selection process that had comparable 
expansion area was the Millard Road property and 1810 Old Portland Road 
(Recreation Center) property.  Neither the Millard Road nor 1810 Old Portland 
Road properties made it past Phase 1 of the selection process.   The Millard Road 
property is on the edge of the city (illogical police station location) and 1810 Old 
Portland Road is much more encumbered by flood areas (unwise police station 
location).  No other property considered for this use can compete with the 
subject property as to its expansion area while meeting other aspects of 
importance for the police station.  Also note that the expansion area is almost 
entirely outside of both the 100- and 500-year mapped flood areas. 
 
See attached exhibit comparing the boundary during site selection versus the 
expanded boundary that now constitutes the subject property. 
 

o There is an elevation requirement for critical facilities if located in a 100-year 
flood area.  The building itself is just outside the 100-year flood but is proposed to 
be elevated along with surrounding improvements as an extra risk mitigation 
measure.  This elevation requirement applies to access too as an essential 
component of a police station critical facility.  The secondary access avoids 
mapped flood areas and does not require elevating. 
 
The elevation issue itself was not a basis for denial but may help the Council find 
in favor of other issues.  However, the Commission did express concern about the 
secondary access only being 20’ wide and discussed widening it to 24 feet for 
more optimum use during an emergency, though, since they denied the proposal, 
did not make any formal conclusions about this.  Note that 24’ width is the normal 
requirement for two-way vehicular circulation within a property’s boundary (i.e., 
not in the right-of-way) as well as a minimum pavement width for street accesses.  
See SHMC 17.80.050(3) and 17.84.080(1). 
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o The definition of critical facility per the city’s floodplain policy includes language 
that states “a facility for which even a slight chance of flooding might be too great.”  The 
Council needs to be able to conclude the chances of flooding are not too great in 
this case.  The Council could find that the design including elevating the building 
and surrounding improvements even though such is not necessarily mandated by 
floodplain regulations and the secondary access to enable avoiding the more flood 
prone portion of the street network, offsets the risk of flooding. 

 
- SHMC 17.100.040(1)(b) regarding the Conditional Use Permit (CUP) criterion that 

asks the decision maker if the characteristics of the site are suitable for the proposed use 
considering size, shape, location, topography, and natural features.  Basically, this 
criterion asks the decision makers if a site makes sense for the use proposed. 

 
This is important as the Council could find the aspects of the floodplain issues on the 
property are technically met, but still find that this criterion is not met, since it is broader 
in scope. 
 
For example, if there was no flood area on the subject property at all, but there was still a 
flood prone area between the subject property and US30 on Old Portland Road, that alone 
could potentially be an issue, especially given the emphasis on ease of US30 access 
considering railroad crossing blockages for selecting the site.  Moreover, an issue per this 
criterion does not need to pertain to floodwaters; it could be anything that suggests the 
site is not suitable for the use.    Ultimately, the Council will need to determine that the 
site makes sense given all factors, but especially concerning the floodplain related issues 
since that was a key issue for the Commission’s denial. 

 
- SHMC 17.100.040(1)(f) regarding the Conditional Use Permit criterion that asks the 

decision maker if the use will comply with the applicable policies of the comprehensive 
plan.  SHMC 19.08.030(3)(u) was identified: 

 
Take necessary actions to help ensure the area maintains its current fire and police quality; 
specifically take into consideration the effects of fire and police protection in the siting and 
design of all new development. 

 
The Commission found that the proposal conflicts with this. The Council will need to 
find that this proposal does not conflict with this or any other Comprehensive Plan 
policy.  If the Council finds all other issues are ok, this should be an easy finding to 
make. 

 
Since appeals are de novo (from the beginning) every aspect, including things not discussed 
herein, are on the table.  The explanations herein are not the only options necessarily but are 
intended to help with the context of the Commission’s findings and decision. 
 
Ultimately, the Council can affirm, reverse, or modify the Commission’s decision.  If approved, 
staff has a list of recommended conditions of approval, which are included in the Staff Report for 
the Commission at their September 2023 public hearing—these start on page 30 of 33 of the 
Staff Report (not to be confused with the Commission’s Findings and Conclusions document).  
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These conditions may need to be modified depending on the ultimate decision of the City 
Council.  Here is a general description of the conditions: 
 

- The recommended conditions of approval provide some details necessary for final plans, 
which is typical since the land use planning stage is a pre-development (pre final plan) 
stage.  Some of these are typically required details, with many final plan revisions related 
to the floodplain issue, and one noteworthy condition intended to preserve internal access 
between the developed portion closer to Old Portland Road and undeveloped future 
expansion portion of the site on the opposite side along Kaster Road.  

 
- The conditions also list things that need to be done before development permits are issued 

to allow construction to commence.  This includes the final plans as mentioned in the 
previous paragraph as well as addressing power line access, city-wide sanitary sewer 
deficiency impact fee, a notice on the deed records of the property identifying why there 
is extra land (expansion options) and wetland stuff, and identifying maintenance of 
restoration plantings offsetting wetland protection zone impacts.   

 
- The conditions also specify what needs to be done before the project is completed (i.e., 

occupancy/use of the site) and some other general conditions. 
 

CONCLUSION & RECOMMENDATION  
 

The Council needs to consider the materials in the record and any testimony received both 
in support and opposition (or neutral) carefully when drawing your conclusion(s). 
 
If approved, staff recommends approval with conditions as recommended by staff, or any 
new things that may come out of the public hearing. 
 
Attachments:  
 
• Scoring criteria defined 
• Original Site Selection Site v. Expanded Area for Permitting exhibit 
• St. Helens Public Safety Building Site Sections dated Oct. 11, 2023 
• Sheet from St. Helens Public Safety Building Site Sections dated Oct. 11, 2023 with City 

Staff notes clarifying some National Flood Insurance Program data 
• Milton Creek Cross Section from Flood Insurance Study, Columbia County, Oregon and 

Incorporated Areas, dated November 26, 2020 (with city staff notes) 
• Planning Commission’s Amended Findings and Conclusions (with denial findings called out 

in left margin) 
• Staff’s Public Hearing Presentation to the Planning Commission on September 12, 2023 
• Staff Report to Planning Commission dated August 30, 2023 (including staff recommended 

conditions of approval) 
• Applicant narrative (by Mackenzie) 
• Renderings page 
• Aerial and Zoning Map 
• Preliminary Drainage Report 
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• Traffic Generation and Parking Analysis Letter 
• Sensitive Lands Assessment Report 
• Wetland Buffer Impacts Exbibit 
• National Flood Hazard Layer FIRMette 
• FIRM Flood Boundaries v. Actual Elevations exhibit 
• St. Helens Wastewater Collection System New Sewer Connection Surcharge memo (excerpt) 
• Proposed Trails exhibit from the 2015 Parks and Trails Master Plan 
• Plan set (with revised sheet C1.21) 
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City of St. Helens
March 31, 2021

03-12

DRAFT

IMPORTANCE FACTOR SCORING CRITERIA

1. COST OF LAND/SITE DEVELOPMENT:
Ranking evaluates the availability of property for purchase and assessed purchase price of each
property. Ranking evaluates anticipated development costs of the property, including but not
limited to existing infrastructure, hazardous material remediation, demolition of existing structures
and topographical challenges.

2. SIZE OF SITE:
Ranking evaluates the usable site acreage available for development within the property
boundaries.

3. SHAPE OF SITE:
Ranking evaluates the shape of the site, with particular emphasis on irregularities that present
challenges to parking and building layout, access, visibility and general efficiencies.

4. POTENTIAL FOR MULTI-USE:
Ranking evaluates multiple use opportunities for expansion of the Police facility, co-location
of other city functions within the confines of the site, supported access, parking and general
placement of a new Police facility.

5. PUBLIC ACCESS TO SITE – VEHICLE:
Ranking evaluates vehicular access to and from the site for both the public and the Police
Department.  Vehicular access evaluations took into consideration proximity to major arterial
streets and highways, visibility and way-finding and ease of circulation once on site.

6. PUBLIC ACCESS TO SITE – TRANSIT:
Ranking evaluates proximity to public transit infrastructure including light rail stations and bus
stops, as well as frequency of routes.

8. VISIBILITY AND PROMINENCE:
Ranking evaluates the visibility and prominence the site offers for placement and development
of a new civic structure for the City of St. Helens. Visibility and prominence can be impacted
by alternative parameters such as size and shape of site, natural constraints such as terrain and
floodplains and available positioning within the site for the building and parking.

Through the progress of the project, four sites were ultimately identified for evaluation.  Initially the City 
requested Mackenzie evaluate three sites for the possible development of a new police facility.  These sites 
were Site 1 (1771 Columbia Blvd), Site 2 (1271 Columbia Blvd) and Site 3 (Old Portland Road).  After site test 
fits were developed for the three subject sites, key St. Helens staff separately evaluated, scored and ranked 
each of the sites relative to each other. The City of St. Helens and Police Department added an additional 
Site 4 to be ranked that is located on the corner of Oregon Street and Deer Island Road in St. Helens. The 
sites were re-ranked based on the additional Site 4 and the following is the results from the re-rankings.
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7. PUBLIC ACCESS TO SITE – PEDESTRIAN/BICYCLE:
Ranking evaluates the ease of access for pedestrians and bicycles to and from the site.
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St. Helens Police Needs Assessment
2190014.00

03-13

9. PROXIMITY TO GOVERNMENT FUNCTIONS:  
Ranking evaluates the proximity of the site to other civic structures, functions and property owned 
by the City of St. Helens.

10. NEIGHBORHOOD CONTEXT: 
Ranking evaluates the context of the site and surrounding property.  Evaluations took into account 
the nature of a Police department and the scale of the facility as it relates to adjacent commercial, 
industrial or residential properties.

11. POSITIONING FACILITY ON SITE: 
Ranking evaluates the flexibility of positioning the facility on the site to maximize visibility and 
prominence, security and potential for multi-use.

12. SECURITY: 
Ranking evaluates the ability to appropriately locate the facility, public parking, secure parking 
and access to and from the site in a manner that supports the safety and security parameters 
associated with a Police facility.

13. TRAFFIC CONGESTION: 
Ranking evaluates street infrastructure, signals, one-way and two-way streets and potential traffic 
impacts associated with development of a new Police facility.

14. EXPANSION TO ADJACENT SITES:  
Ranking evaluated on the prospective site’s direct adjacency to potential future property that 
could be acquired for either future expansion or development of alternative City functions.

15. PROXIMITY TO GEOGRAPHIC CENTER: 
Ranking evaluates the property’s proximity to St. Helens’ city center. As a central headquarters, 
centralizing the facility within the service area is essential while coupling placement with close 
proximity to major vehicular streets, arterials and highways.

16. CURRENT OWNERSHIP:  
Ranking evaluates the current ownership of the property, required purchase for multiple parcels 
and difficulties associated with land acquisition of property.

17. LAND USE: 
Ranking evaluates the current use allowance (permitted outright or through a conditional use) and 
other general zoning regulations.

18. RESPONSE TIME:
Ranking evaluates the property’s proximity to response areas.
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City of St. Helens
March 31, 2021

03-14

DRAFT
1. COST OF LAND / SITE DEVELOPMENTS

2. SIZE OF SITE

3. SHAPE OF SITE

4. POTENTIAL FOR MULTI - USE

5. PUBLIC ACCESS TO SITE - VEHICLE

6. PUBLIC ACCESS TO SITE - TRANSIT

7. PUBLIC ACCESS TO SITE - PEDESTRIAN/BICYCLE

8. VISIBILITY AND PROMINENCE

9. PROXIMITY TO GOVERNMENT FUNCTIONS

10. NEIGHBORHOOD CONTEXT

11. POSITIONING FACILITY ON SITE

12. SECURITY

13. TRAFFIC CONGESTION

14. EXPANSION TO ADJACENT SITES

15. PROXIMITY TO GEOGRAPHIC CENTER

16. CURRENT OWNERSHIP

17. LAND USE

18. RESPONSE TIME

ASSESSMENT SCORE

CUMULATIVE RANK (BASED ON ASSESSMENT SCORE)

IMPORTANCE FACTOR MATRIX

SITE 1:

1771 COLUMBIA BLVD

2

1

4

2

4

4

4

4

3

4

3

4

3

3

4

1

3

3

56

RANKED: 1 - 4

(1: LEAST SUITED; 4: MOST SUITED)

1ST

Page 75

Item #2.

From April 7, 2021 City Council Work Session Packet 11

Item 1.



St. Helens Police Needs Assessment
2190014.00

03-15

SITE 2:

1271 COLUMBIA BLVD

3

2

3

3

3

3

3

3

4

3

2

3

2

2

3

2

4

2

50

4

SITE 3:

OLD PORTLAND ROAD

4

3

1

1

2

2

2

2

2

2

1

2

4

1

2

4

2

4

SITE 4*:

OREGON STREET

1

4

2

4

1

1

1

1

1

1

4

1

1

4

1

3

1

1

2ND 3RD 4TH

1. COST OF LAND / SITE DEVELOPMENTS

2. SIZE OF SITE

3. SHAPE OF SITE

4. POTENTIAL FOR MULTI - USE

5. PUBLIC ACCESS TO SITE - VEHICLE

6. PUBLIC ACCESS TO SITE - TRANSIT

7. PUBLIC ACCESS TO SITE - PEDESTRIAN/BICYCLE

8. VISIBILITY AND PROMINENCE

9. PROXIMITY TO GOVERNMENT FUNCTIONS

10. NEIGHBORHOOD CONTEXT

11. POSITIONING FACILITY ON SITE

12. SECURITY

13. TRAFFIC CONGESTION

14. EXPANSION TO ADJACENT SITES

15. PROXIMITY TO GEOGRAPHIC CENTER

16. CURRENT OWNERSHIP

17. LAND USE

18. RESPONSE TIME

ASSESSMENT SCORE

CUMULATIVE RANK (BASED ON ASSESSMENT SCORE) 2ND 3RD 4TH

50 41 33

* the City ranked the site and due to its ranking elected not to have further evaluation on the site completed.
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subject property
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St. Helens Public Safety Building 
Site Sections | 10.11.2023
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City of St. Helens | St. Helens Public Safety Building
© 2023 Mackenzie |  2210310.0410.11.2023
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Base Flood (100 year flood) Elevation is 70'+ at Old Portland Road.  This graphic does not appear to accurately depict National
Flood Insurance Program data.  City staff notes only pertain to the area over Old Portland Road, other areas not checked for 
accuracy as of the date of Oct. 11, 2023. 

City Staff Notes Regarding Base Flood Elevation at Old Portland Road.  RE Appeal AP.2.23.  Oct. 11, 2023.

Per the National Flood Insurance Rate Map (NFIP), Panel No. 41009C0452D dated November 26, 2010, there is a Base Flood Elevation (BFE) of 70 feet
along the south side of Old Portland Road.  The next designated BFE upstream (in McCormick Park) is over 400' away and is 72 feet.  Thus, over 
Old Portland Road, at least per National Flood Insurance Program data, the BFE is 70'+.

The next BFE downstream, less than 40' away and within the subject property is 63'. Progressing downstream the BFE decreases more gradually. 
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McCormick Park

Appeal AP.2.23 

Subject Property

Base Flood Elevation at Old Portland Road is 70' more-or-less

Milton Creek Cross Section from Flood Insurance Study
Columbia County, Oregon & Incorporated Areas Dated 
November 26, 2010

Notes by City of St. Helens Staff Oct. 11, 2023
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Denial basis identified in left margin, where applicable. 
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Finding(s): The standards of this section focus on buildings within the Area of Special Flood 
Hazard (100-year flood). No buildings are proposed within the mapped 100-year flood area, 
assuming a margin of error as described below. 

SHMC 17.46.050(3) - Provisions for flood hazard reduction (additional specific standards for 
special flood hazard areas with Base Flood Elevations) 

Finding(s): The standards of this section addresses residential construction (structures), non
residential construction (structures), manufactured dwellings, recreational vehicles, 
and appurtenant (accessory) structures. None of these are proposed within the Area of Special 
Flood Hazard (100-year flood). 

SHMC 17.46.050(6) - Critical facility. 

Construction of new critical facilities shall be, to the extent possible, located outside the limits of the 
special flood hazard area (SFHA). Construction of new critical facilities shall be permissible within the 
SFHA only if no feasible alternative site is available. Critical facilities construction within the SFHA 
shall have the lowest floor elevated at least three feet above the base flood elevation (BFE) or to the 
height of the 500-year flood, whichever is higher. Access to and from the critical facility shall also be 
protected to the height utilized above. Floodproofing and sealing measures must be taken to ensure 
that toxic substances will not be displaced by or released into floodwaters. 

SHMC 17.46.020 defines "critical facility as: 

"Critical facility" means a facility for which even a slight chance of flooding might be too great. Critical 
facilities include, but are not limited to, schools, nursing homes, hospitals, police, fire and emergency 
response installations, and installations which produce, use or store hazardous materials or 
hazardous waste. 

Finding(s): The proposed use is a critical facility as defined. 17.46.050(6) specifies that critical 
facilities be outside the limits of the special flood hazard (100-year flood) to the extent possible 
and that they be permissible within this area only if no feasible alternative is available. There is 
extra stringent ( compared to non-critical facility development) elevation, site access and toxic 
substance considerations. 

"Facility" is not defined by Chapter 17.46 SHMC, but "building" and "structure" are. As such, a 
facility must include not only related buildings and structures, but the broader area of function. 
That access is included as a specific aspect to consider for critical facilities emphasizes this. 

The building (assuming a margin of error as described below) and the bulk of the facility is 
located outside of the 100-year flood. Because the building is not necessarily within the 100-
year flood, it is not required to be elevated per 17.46.050(6), even though it is within the 500-
year flood. However, as a critical facility proposed in the immediate vicinity of the known and 
modeled natural hazard given the current Flood Insurance Study (FIS) and Flood Insurance Rate 
Maps (FIRM) dated November 26, 2010 (revised from the original FIS and FIRM for St. Helens 
dated August 16, 1988) and the additional preliminary study from 2021 ( described above), 
ignoring this hazard would be both foolish for the community's wellbeing and contrary to this 
Conditional Use Permit effort. 
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The Commission needs to find these issues are acceptable, in conjunction with all other issues 
(e.g., basis for site selection) to approve this proposal, which they do not. The Commission finds 
that the site access circumstances of this site are unacceptable. The interruptions of flood events 
to the site's access functionality, an aspect of the facility, are too great for the purposes of a 
police station. Access was one of the key factors the Council chose this site based on comments 
from the Police Chief at the February 19, 2020 work session. The Commission finds that 
because access is so important and will be compromised based on the information available, that 
this site is inappropriate. 

The Commission noted that anticipating a 50-year service life of a new police station (based on 
the service life of the current station), the chances that impactful flooding will occur are 
increased, especially given the climate change trends and related extreme weather of recent 
years. The Commission noted this is a "50-year mistake" and that even one community member 
having a slower response due to flooding impacts at the proposed police station is unacceptable 
for St. Helens. Allowance of this proposal contradicts the purpose of the city's flood regulations 
under SHMC 17.46.010 because placement of the police station next to known flood hazards that 
will impact the facility-at a minimum access-adversely affects public health, safety and 
welfare. 

Site selection/alternative sites analysis. 

A critical question for the Commission in its decision on this matter is if the site is 

acceptable for this use? The provision of the floodplain rules per SHMC 17.46.050(6), 

Construction of new critical facilities shall be, to the extent possible, located outside the limits of the 
special flood hazard area (SFHA). Construction of new critical facilities shall be permissible within the 
SFHA only if no feasible alternative site is available. 

directly relates to the approval standards for conditional use per SHMC 17.100.040, such a (b) 
where the Commission must find that: 

The characteristics of the site are suitable for the proposed use considering size, shape, location, 
topography, and natural feature; 

An alternative site analysis is warranted and the site selection process for the police station acts 
as that for the Commission's consideration. 

One important characteristic is the site's proximity to Milton Creek, its floodplain and how that 
affects the site's access and operation during and after a flood event. The current flood map and 
study was adopted in 2010 so it is a known and inventoried natural hazard. 17.46. 050( 6) 
requires the facility to be located out of the 100-year flood as much as possible, and though the 
building is proposed to be elevated to help ensure it is safe from flood events, its site access is 
still anticipated to be significantly impacted. Site access impacts can result in operational 
impacts. Moreover, the very definition of critical facility includes this language: "a facility for 
which even a slight chance <�(flooding might be too great.'' The site selection process resulted in 
this site known to be at1ected by a long time inventoried natural hazard where there is a ce11ain 
(as opposed to slight) chance of flooding. 
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The Commission finds that the statutorily mandated alternatives analysis for police station site 
selection is inadequate because: 

1. Flood considerations were not adequately considered in selection process. There is no 
analysis that the flood issues were discussed with any specificity for selection of the
subject property. In fact, street access which was one of the final four standards the
Council considered, is compromised during a flood event, especially if the Old Portland
road bridge over Milton Creek is damaged or destroyed. The "land use" category of
Phase 2 of the selection process, which included floodplain considerations, was
disregarded for final selection, despite statutory requirements that mandate otherwise.

Some of the Commissioners were part of the Ad Hoc Committee for this project and
noted that floodplain issues where not discussed as part of that effort.

2. Though there was a selection process, there is no comprehensive discussion or basis as to
why there are no alternative sites. There are only four categories of the final site
selection considered out of the original eighteen and they ignore any flood considerations
whatsoever. The final selection criteria focus more on why it is liked only; this is not an
alternatives analysis.

3. There is no evidence that the subject property is the only viable option for a new police
station to serve the city of St. Helens.

4. The chance of flooding is too great for this critical facility at this location.

* * *

Building Height Limitations & Exceptions: Chapter 17.68 incudes height provisions in 
industrial zoning districts. 17' building height as proposed poses no conflict. 

* * *

Landscaping/buffering/screening: Street trees will be required. Street trees are proposed 
along Kaster Road, but not along Old Portland Road because it lacks curb and gutter per SHMC 
17.72.020(8). Also, as noted below, street frontage improvements are not proposed along Old 
Portland Road. 

There are overhead utility lines along portions of the abutting Kaster Road, thus, street trees need 
to be "small" per this chapter. This requires a 20' spacing. Plans will need to be revised and 
there will likely be more due to the tighter 20' spacing (plans show 30' and 40' spacing). 

Tree location shall also comply with requirements per l 7.72.035(2)(d)-(l). This will be reviewed 
with revised plans. 
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Note that because it includes a sanitary sewer drain, it must be designed to prevent storm water 
infiltration, including but not limited to a roof A roof is proposed and is mandatory as long as 
there is a sanitary sewer drain. 

* * *

Site Development Review: See consultant narrative by Mackenzie. 

* * *

Conditional Use: These are important considerations for the Commission. Pursuant to SHMC 
17.100.040: 

( 1) The planning commission shall approve, approve with conditions, or deny an application for a
conditional use or to enlarge or alter a conditional use based on findings of fact with respect to each 
of the following criteria: 

(a) The site size and dimensions provide adequate area for the needs of the proposed use;
(b) The characteristics of the site are suitable for the proposed use considering size, shape,

location, topography, and natural features; 
(c) All required public facilities have adequate capacity to serve the proposal;
(d) The applicable requirements of the zoning district are met except as modified by this

chapter; 
(e) The supplementary requirements set forth in Chapter 17.88 SHMC, Signs: and

Chapter 17.96 SHMC, Site Development Review, if applicable, are met; and 
(f) The use will comply with the applicable policies of the comprehensive plan.

Findings: ,{ru Due to surrounding wetlands, rock/topography, and the floodplain, fitting the 
proposal to the site took effort. Originally, the site was assumed to fit into the area between Old 
Portland Road and the now vacated 7th Street right-of-way. 

Early plans included development east of the now proposed secure parking area, but using this 
area was scrapped due to rock features. As the site concept developed, the storm water pond 
needed to be fit in and the city vacated the 7th Street right-of-way. So now that it includes the 
original intended property, the vacated right-of-way, and the property lying south of the vacated 
right-of-way, there is more practical expansion area (expansion was a basis for site selection) 
since expanding east into rock may not be practical, and removal of the rock will be more 
challenging once the facility is built. 

/ 

,(hl The Commission finds that because long known and modeled flooding can impact the 
proposed police station facility, which includes its access, the site is inappropriate for this use. A 
police station is too important for the community and any chance of flooding that impacts the 
facility is too great given its purpose of maintaining, restoring, and advancing public health, 
safety and welfare. This is an inappropriate location for a police station. 

!£} There is no evidence of public facility shortfalls, except for sanitary sewer, which is 
explained more below. 

@ There is no issue with zoning standards as noted elsewhere herein. 
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!£1 Site Development and sign standards both apply and can be met or met with conditions. 

ill The following Comprehensive Plan policies are noteworthy: 

19.08.030(3)(u). Take necessary actions to help ensure the area maintains its current fire and 
police quality; specifically take into consideration the effects of fire and police protection in the siting 
and design of all new development. 

The existing police station at 150 S. 13th Street is dated and insufficient for current and future 
staff. The current St. Helens Police Station was built in 1971 to serve an approximate population 
of 6,200, less than half today's current population of around 14,355. The station has seen almost 
no change to the original 2,200 square feet of office space and garage. Notable limitations 
includes that current facility is not ADA accessible, its emergency and seismic standards are 
antiquated, digital data storage is poorly accommodated, not all of the police vehicle fleet can be 
stored securely, lack of private interview space, lack of space for officer training, insufficient 
lockers for staffing levels, lack of changing rooms for both male and female officers, and no 
armory. Police staff have noted the inability to get certain funding/grants based on the current 
station's inadequacy. 

To help offset these deficiencies, a modular building donated by the school district was added 
around 2018 (file SDRm.9.18) to the site to increase floor area, generally for senior 
administrative staff work, but this building lacks running water or lavatory facilities. To use 
these facilities, someone would need to exist the modular building to the outside to enter the 
original 1971 building. 

A new facility is needed somewhere to ensure a quality law enforcement program for St. Helens. 

However, taking the impact of police protection for the community in the siting of this site 
within immediate proximity and impact of a known and modeled natural hazard is something the 
Commission needs to consider. Especially because nearly the entire Columbia County Sherriff' s 
Office at 901 Port Avenue is located within a 500-year floodplain already. Having both the 
County and City law enforcement headquarters in St. Helens which is both the County seat and 
the largest community in Columbia County, put both under the influence of major flooding 
events when these agencies will be desperately needed. 

19.08.060(3)(i). Development in a hazardous area is required to meet strict standards to reduce or 
eliminate public harm. 

Finding(s): The existence of police (and a police station) is in part, an entity intended to alleviate 
public harm. The Commission finds that development of the police station in the immediate 
proximity of a known and modeled natural hazard (i.e., flood) could pose a public harm since it 
is a critical facility per floodplain policy. Even if only access is impacted, the facility is 
impacted. There is a chance of flood impacts and even a slight chance is too great in this case. 
The site is a poor candidate for a police station. 
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Need?

The existing police station at 150 S. 13th Street is dated and insufficient for current and future staff. 
• Built in 1971, when population was 6,200
• No change (other than modular building added in 2018)      today’s population 14,400      130% increase!!!
• Main building is 2,200 office space/garage      smaller than many homes!
• ADA deficient 
• Antiquated seismic standards 
• Poor digital storage accommodation      Not an issue in 1971
• Entire vehicle fleet cannot be securely stored 
• Lack of private interview and training space 
• No armory
• Conditions thwart grant efforts
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USE PER ZONING: Public Safety Facility, a conditional use

 “Public safety facilities” means providing protection pursuant to fire, life, and safety code sections together with the incidental storage and 
maintenance of necessary vehicles. Typical uses include fire stations, police stations, and ambulance services.

CONDITIONAL USE CRITERIA includes:

 The characteristics of the site are suitable for the proposed use considering size, shape, location, topography, and natural features.

USE PER FLOOD POLICY: Critical facility

 “Critical facility” means a facility for which even a slight chance of flooding might be too great. Critical facilities include, but are not 
limited to, schools, nursing homes, hospitals, police, fire and emergency response installations, and installations which produce, 
use or store hazardous materials or hazardous waste.

CRITICAL FACILITY POLICY:

 Construction of new critical facilities shall be, to the extent possible, located outside the limits of the special flood hazard area 
(SFHA). Construction of new critical facilities shall be permissible within the SFHA only if no feasible alternative site is available. 
Critical facilities construction within the SFHA shall have the lowest floor elevated at least three feet above the base flood 
elevation (BFE) or to the height of the 500-year flood, whichever is higher. Access to and from the critical facility shall also be 
protected to the height utilized above. Floodproofing and sealing measures must be taken to ensure that toxic substances will not 
be displaced by or released into floodwaters.

LOCATON AND ALTERNATIVES ANALYSIS MATTERS  Site is anticipated to be impacted by flood waters, at least access 57
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St. Helens 
Public Safety 
Facility

• Planning and Building the Next 50 Years
• Site Selection Process

This slide by Matt Brown 2020
58

Item 1.



What Makes a Great Location?

Site Characteristics Ownership of Property Location
• Ease of access to Hwy 30
• Ease of entrance/exit
• Traffic on surrounding streets
• Future growth opportunities
• Visible to community!!!
• Ease of access for community

• Potential cost of purchase
• 1 or more parcels to purchase
• City owned = lower cost

• Size of buildable land
• Planning/Zoning Issues?
• Engineering Issues?

Phase 1: 
Initial overview 

of property

Phase 2: 
Finalist in-depth 
review internally

Phase 3: 
Site plan review 
with Mackenzie

This slide by Matt Brown 2020
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Calls for Service Data
Top 3 Types of Calls

1. Traffic Stops

2. Assist Person

3. Suspicious Person

Top 3 Locations

1. Walmart area

2. Forest Park 
Apartments area

3. Motel 6 area

This slide by Matt Brown 2020
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North
2 Sites

South
1 Site

East
1 SiteWest

1 Site Central
3 Sites

Industrial
2 Site

This slide by Matt Brown 2020
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North
2 Sites

This slide by Matt Brown 2020
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NORTH - Site 1 
Next to CC Rider

Initial Facts:
• Not owned by City 
• 1-Story Size Potential – 100,000 Sq. Ft

Decision – Not moving forward to Phase 2

Deciding Factors:
• Acquisition required
• Potential site problems underground

This slide by Matt Brown 2020
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NORTH - Site 2
Next to CC Rider

Initial Facts:
• Not owned by City 
• 1-Story Size Potential – 64,000 Sq. Ft

Decision – Not moving forward to Phase 2

Deciding Factors:
• Acquisition required
• Odd shape in rear (wasted space)

This slide by Matt Brown 2020
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West
1 Site

This slide by Matt Brown 2020
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WEST - Site 3
Hwy 30 & Eilertson

Initial Facts:
• Not owned by city (multiple parcels)
• 1-Story Size Potential – 65,000 Sq. Ft

Decision – Not moving forward to Phase 2

Deciding Factors:
• Acquisition could be too expensive with 

multiple parcels/owners
• Direct traffic from Hwy 30 could prove 

problematic

This slide by Matt Brown 2020
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South
1 Site

This slide by Matt Brown 2020
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SOUTH - Site 4
Millard Rd Property

Initial Facts:
• Owned by City 
• 1-Story Size Potential – 562,000 Sq. Ft

Decision – Not moving forward to Phase 2

Deciding Factors:
• Distance away from center of city
• “Appearance” of moving PD to outskirts
•   Could be developed for housing/ 

commercial (property tax potential)

This slide by Matt Brown 2020
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Industrial 
Park

2 Sites

This slide by Matt Brown 2020
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INDUSTRIAL PARK - Site 5 
Recreation Center

Initial Facts:
• Owned by City
• 1-Story Size Potential – 52,000 Sq. Ft.

Decision – Not moving forward to Phase 2

Deciding Factors:
• Future plans for Industrial Park, potential 

RV Park in initial planning phases.
• Future potential property tax revenue

This slide by Matt Brown 2020
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INDUSTRIAL PARK - Site 6 
Vacant Property

Initial Facts:
• Owned by City
• 1-Story Size Potential – 66,000 Sq. Ft.

Decision – MOVE TO PHASE 2

Deciding Factors:
• City ownership
• Potential space/expansion needs
• Wetlands could be an issue
• Access ease to Hwy 30
• No one-way streets

This slide by Matt Brown 2020
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East
1 Site

This slide by Matt Brown 2020
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EAST – Site 7
The Old School

Initial Facts:
• Not Owned by City
• 3-Story Size Potential – 40,000+ Sq. Ft

Decision – Not moving forward to Phase 2

Deciding Factors:
• Acquisition cost with needed upgrades
• Multiple stories

This slide by Matt Brown 2020
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Central
3 Sites

This slide by Matt Brown 2020
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CENTRAL – Site 8
Current Police Station

Initial Facts:
• Owned by City – Current PD
• Not owned by City – Option 2
• Option 1 – 34,000 Sq. Ft.
• Option 2 – 54,000 Sq. Ft.

Decision – MOVE TO PHASE 2

Deciding Factors:
• Already known location for residents
• Central location
• Option 2 Preference

This slide by Matt Brown 2020
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CENTRAL - Site 9
18th & Columbia

Initial Facts:
• Not owned by City 
• 1-Story Size Potential – 49,000 Sq. Ft

Decision – MOVE TO PHASE 2

Deciding Factors:
• Entire city block
• Central location
• Street parking

This slide by Matt Brown 2020
76

Item 1.



CENTRAL – Site 10
15th & Columbia Blvd

Initial Facts:
• Not Owned by City (up to 5 parcels)
• Up to 68,000 Sq. Ft.

Decision – Not moving forward to Phase 2

Deciding Factors:
• Acquisition of multiple parcels could be 

problematic

This slide by Matt Brown 2020
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1. Next to CC Rider (Option 1)  NORTH 
2. Next to CC Rider (Option 2)  NORTH 

3. Hwy 30 & Eilertson   WEST
4. Millard Rd Property   SOUTH
5. Recreation Center Site  INDUSTRIAL PARK

6. Vacant Site INDUSTRIAL PARK
7. The Old School   EAST
8. Current Police Station (2 Options) CENTRAL

9. 18th & Columbia Square Block CENTRAL
10. 15th & Columbia (Multiple Options) CENTRAL

This slide by Matt Brown 2020
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What Makes a Great Location?

Site Characteristics Ownership of Property Location
• Ease of access to Hwy 30
• Ease of entrance/exit
• Traffic on surrounding streets
• Future growth opportunities
• Visible to community!!!
• Ease of access for community

• Potential cost of purchase
• 1 or more parcels to purchase
• City owned = lower cost

• Size of buildable land
• Planning/Zoning Issues?
• Engineering Issues?

Phase 1: 
Initial overview 

of property

Phase 2: 
Finalist in-depth 
review internally

Phase 3: 
Site Plan, Floorplan, 

Rendering with 
Mackenzie

This slide by Matt Brown 2020
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Site Scoring Characteristics

1. Cost of Land / Site Development 10. Neighborhood Context

2. Size of Site 11. Positing Facility on Site

3. Shape of Site 12. Security

4. Potential for Multi-Use 13. Traffic Congestion

5. Public Access to Site – Vehicle 14. Expansion to Adjacent Sites

6. Public Access to Site – Transit 15. Proximity to Geographic Center

7. Public Access to Site – Ped/Bike 16. Current Ownership

8. Visibility and Prominence 17. Land Use

9.Proximity to Gov’t Functions 18. Response Time

This slide by Matt Brown 2020
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City Council selects:
INDUSTRIAL PARK
Initial Facts:
• Owned by City
• 1-Story Size Potential – 66,000 Sq. Ft.

Deciding Factors:
• City ownership
• Expansion Space
• Access ease to Hwy 30
• 1st Choice from Police Officers
• Staff Recommendation

This slide by Matt Brown 2020
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Proposed 
Police 
Station Site

McCormick 
Park
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Previous site plan
when proposal was
for a public safety 
facility and not just 
a police station, which
is the current proposal.
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City of St. Helens
© 2023 St. Helens Public Safety Building
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City of St. Helens
Public Safety Building 
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Columbia County Web Map
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I .  PROJECT OVERVIEW AND DESCRIPTION 

The proposed St Helens Public Safety Building project is located at the intersection of Kaster Road and Old 

Portland Road in St Helens, Oregon. The land is currently zoned under Light Industrial (LI), and a small 

portion of the lot on Old Portland Road is General Residential (R5) and its proposed use is a police station. 

The project is adjacent to an existing wetland per report provided in Appendix E. The project consists of a 

new building, parking (public and secure), maneuvering space, landscaping and utility improvements.  

Existing Conditions 

The site is currently undeveloped and mostly grass covered with clusters of trees. Existing slopes are 

variable across the site but are generally less than 10% and falls from the intersection of Old Portland 

Road and Kaster Road toward the existing wetland east of the vacated 7th Street right-of-way, where the 

some of the site currently drains to an area drain through an existing 18” pipe, and ultimately to the 

adjacent wetland. Per the Geotechnical Report by Hart Crowser, the soil is identified as alluvial sandy silts 

and clays, the regional groundwater table is found at a depth of 20-32 feet below ground surface.  

The 100-year floodplain overlaps the west corner of the site near the intersection of Kaster Road and Old 

Portland Road. There is also a wetland located near the NE corner of the improvements.  

 

Figure 1: Vicinity Map 
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Proposed Improvements 

The St Helens Public Safety Building will consist of a new 11,100 ft2 building with public parking southwest 

of the building and secure parking on the south/southeast/east sides of the building. Site upgrades also 

include landscaping and supporting utilities. Stormwater from impervious areas of the site sheet flow to 

catch basins and are conveyed via pipe to a stormwater pond located south of the building and west of 

the existing wetlands. The proposed stormwater pond provides both water quality and detention. 

Stormwater discharges to an existing 18-inch public stormline near the SE corner of the site after passing 

through a control manhole, and outfalls to an existing natural drainage area east of the project. 

Per the attached Geotechnical Report, infiltration is not feasible for this site. 

  

 

Figure 2: Site Plan 
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I I .  BASIS OF DESIGN 

The Basis of Design for Stormwater Quality and Flow Control, as determined by the City of St Helens 

Municipal Code Chapter 18.16 in conjunction with the 2021 King County Surface Water Design Manual, is 

as follows: 

Per City of St Helens Municipal Code, Article VII, infiltration facilities shall not be accepted in soils with a 

tested infiltration rate less than 0.5 inches/hour. Per the Geotechnical Report (Appendix D), design 

infiltration rates vary from 0.2 to 0.7 inches per hour depending on the test pit location. The test pit 

nearest the location of the pond (test pit #5) has a design infiltration rate of 0.2 inches/hour, thus 

infiltration is not feasible for this site.  

The water quality design volume of runoff, per King County Surface Water Design Manual, can be 

predicated from a 24-hour storm with a 6-month return frequency (6-month, 24-hour storm), which may 

be assumed to be 72% of the 2-year, 24-hour event. Basic wetpond sizing methodology can be found in 

the KCSWDM chapter 6.4.1.1.  

Water quantity, per City of St Helens Municipal Code Article VI, is required for sites within the Milton 

Creek Drainage Basin or other basins and shall provide detention when proposed development will cause 

increased flows that could overwhelm downstream facilities in a large storm event.  Detention facilities 

should be designed to provide storage using a 25-year event, with peak release rates not exceeding 

predevelopment rates for the 10-year, 24-hour storm, and safe overflow of the 100-year storm. Detention 

facilities should be over excavated to allow one-half foot of dead storage for sediment deposition and a 

minimum 1-ft freeboard from the 25-year design water surface. The facility can be a combine water 

quality and quantity facility provided it meets all relevant criteria.  

The Rational Method and Unit Hydrograph Methods are both acceptable hydrologic analysis methods per 

City of St Helens Municipal Code, Article VI. The Santa Barbara Urban Hydrograph (SBUH) will be the unit 

hydrograph method used. 
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I I I .  ANALYSIS 

Methodology 

Per the Geotechnical Report (Appendix D), infiltration is not feasible for this site due to the design 

infiltration rate in the area where the pond is located being less than 0.5 inches/hour. Table 1 below 

describes a summary of areas and curve numbers used for the SBUH analysis. The resulting hybrid CN is 

calculated to be 90. 

 

Table 1: Area Summary 

Cover Type 

Pre-Development Conditions Post Development Conditions 

Area 

(ft2) 

Hydrologic 

Soil Group 
CN Area (ft2) 

Hydrologic 

Soil Group 
CN 

Open Space – 

Good Condition 
83,019 C/D 88.5* 29,785 C/D 74 

Paved Streets, 

Parking Lots 
N/A N/A N/A 42,134 N/A 98 

Building Roof N/A N/A N/A 11,100 N/A 98 

*Per City of St Helens Stormwater Master Plan 

 

Table 2: Precipitation Rates** 

Storm Event 24-HR Precipitation (inches) 

2-year 2.0 

10-year 3.0 

25-year 3.5 

100-year 4.0 

**Per City of St Helens Stormwater Masterplan, Section 3 
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Water Quality 

Water quality will be provided in the wet pond (dual facility) and will be sized to treat a water quality 

storm of 1.44 inches over a required treatment area of 2.72 acres. Per the 2021 King County Surface Water 

Design Manual (KCSWDM), Table 6.2.1.A the 6-month, 24-hour storm event can be calculated by taking 

72% of the 2-year, 24-hour storm event depth. Per Table 2, the 2-year, 24-hour storm event is 2.0 inches: 

P = 72% of 2-yr 24-hr storm depth 

    = 0.72 * (2.0 inches) = 1.44 inches 

See Table 3 below for the reported factors of the final weighted curve number for King County Equation 

6-17 below. 

Table 3: Weighted Curve Number Summary 

 Area Type 
Tributary 

Area (ft2) 

Tributary 

Area (AC) 

CN 

Roof/Pavement 53,234 1.22 98 

Landscape 29,785 0.66 74 

Composite 83,019 1.88 90 

 

Per King County Equation 6-17 

 S = (1,000/CN) – 10 

 S = (1,000/90) – 10 

 S = 1.11 

Per King County Equation 6-15 (for P ≥ 0.2S), the runoff depth (in inches) over the area: 

�� �
�� � 0.2
��

��  0.8
�
 

�� �
�1.44 � 0.2�1.11���

�1.44  0.8�1.11��
 

�� � 0.64 ���ℎ�� 

The total volume of runoff is then found by multiplying Qd by the area (with necessary conversions) 

Total runoff volume = (3,630 ft3/ac-in) * (Qd) * A 

                                    = (3,630 ft3/ac-in) * (0.64 inches) * (1.88 ac) 

                                   = 4,368 ft3 

The pond is designed with two cells, the first cell (Cell 1) is sized to contain between 25-35% of the wetpool 

volume calculated above.  
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See Table 5 for stage storage summary; the corresponding water quality depth for the above calculated 

runoff volume is 2.1-ft, so water quality will occur from 54.40 to 56.50 feet. 

Water Quantity & Flow Control 

Flow rates as shown in Table 4 are calculated using the SBUH Method and Autodesk Hydraflow 

Hydrographs Extension – see Appendix A for Hydraflow results. The project proposes a wet pond with a 

control manhole to provide the required detention and is designed so that peak flow rates from post-

development 25-year 24-hour storm event is less than or equal to the peak flow rates from pre-

development conditions for a 10-year 24-hour design storm. The wet pond is a combined facility providing 

both water quality and water quantity, so the bottom is designed to have a permanent pool sized to 

provide water quality for the site.  

Infiltration will not be utilized as the Geotechnical Report states infiltration is not feasible for this site. 

The pond is approximately 70-ft long with a 20-ft wide bottom, 3:1 side slopes and a total depth of 4-ft. 

The first 2.1-ft of depth is a permanent pool providing water quality, and a minimum 1-ft freeboard above 

the 100-year depth is provided. 

The pre-development for the 10-year is 0.865 cfs, and the post-developed 25-year mitigated flow is 0.847 

cfs. The requirement for water quantity and flow control is met. 

 

 

Table 4: Pre vs. Post Construction Flow Rates 

Peak Flow Rate (CFS) for a 24-hr Storm 

10-year 25-year 100-year 

Pre Post Pre Post Pre Post 

0.865 0.674 1.092 0.861 1.322 1.030 
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Table 5: Stage Storage Summary 

Contour (ft) Area (ft2) Cumulative 

Volume (ft3) 

Area (ft2) Cumulative 

Volume (ft3) 

Cumulative 

Volume (ft3) 

Cell 1 Cell 2 Pond 

54.40 0 0 1,400 0 0 

55 108 27 1,735 784 811 

56 273 122 2,335 1,801 1,924 

56.50 381 286 2,656 3,049 3,335 

57 485 501 2,989 4,463 4,965 

58 0 744 3,710 7,813 8,557 

 

Conveyance 

Per City of St Helens Municipal Code Article VIII, conveyance systems shall be designed to convey and 

contain at least the peak runoff for the 25-year design storm. Pipe size calculations are provided in 

Appendix B. 
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IV.  ENGINEERING CONCLUSIONS 

Based on compliance with the City of St Helens Municipal Code Chapter 18.16 and the King County 

Surface Water Design Manual, a wetpond with a permanent pool is proposed to provide both water 

quality and flow control for the site.  
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Pond Report 4

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 06 / 9 / 2023

Pond No. 1 -  Pond

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 56.50 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 56.50 3,038 0 0
1.00 60.50 3,474 3,253 3,253
2.00 61.50 3,710 3,591 6,844

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  8.50 5.50 Inactive 0.00

Span (in) =  8.50 5.50 6.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  56.50 58.00 58.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) Inactive 0.00 0.00 0.00

Crest El. (ft) =  56.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 1.00 2.00 3.00 4.00 5.00 6.00

Stage (ft)

0.00 56.50

0.20 56.70

0.40 56.90

0.60 57.10

0.80 57.30

1.00 57.50

1.20 57.70

1.40 57.90

1.60 58.10

1.80 58.30

2.00 58.50

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 06 / 9 / 2023

Hyd. No. 1

Pre-Developed

Hydrograph type =  SBUH Runoff Peak discharge =  0.865 cfs
Storm frequency =  10 yrs Time to peak =  478 min
Time interval =  2 min Hyd. volume =  12,684 cuft
Drainage area =  1.880 ac Curve number =  88.5*
Basin Slope =  2.0 % Hydraulic length =  275 ft
Tc method =  LAG Time of conc. (Tc) =  5.90 min
Total precip. =  3.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a

* Composite (Area/CN) = [(0.910 x 74) + (1.720 x 98)] / 1.880

1

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

0.10 0.10

0.20 0.20

0.30 0.30

0.40 0.40

0.50 0.50

0.60 0.60

0.70 0.70

0.80 0.80

0.90 0.90

1.00 1.00

Q (cfs)

Time (min)

Pre-Developed

Hyd. No. 1 -- 10 Year

Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 06 / 9 / 2023

Hyd. No. 2

Developed

Hydrograph type =  SBUH Runoff Peak discharge =  0.944 cfs
Storm frequency =  10 yrs Time to peak =  476 min
Time interval =  2 min Hyd. volume =  13,540 cuft
Drainage area =  1.880 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a

* Composite (Area/CN) = [(0.660 x 74) + (1.220 x 98)] / 1.880

2
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0.90 0.90

1.00 1.00

Q (cfs)

Time (min)

Developed

Hyd. No. 2 -- 10 Year

Hyd No. 2
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 06 / 9 / 2023

Hyd. No. 4

Route Through Pond

Hydrograph type =  Reservoir Peak discharge =  0.674 cfs
Storm frequency =  10 yrs Time to peak =  488 min
Time interval =  2 min Hyd. volume =  13,532 cuft
Inflow hyd. No. =  2 - Developed Max. Elevation =  56.98 ft
Reservoir name =  Pond Max. Storage =  1,565 cuft

Storage Indication method used.

3

0 240 480 720 960 1200 1440 1680 1920

Q (cfs)

0.00 0.00
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Route Through Pond

Hyd. No. 4 -- 10 Year

Hyd No. 4 Hyd No. 2 Total storage used = 1,565 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 06 / 9 / 2023

Hyd. No. 1

Pre-Developed

Hydrograph type =  SBUH Runoff Peak discharge =  1.092 cfs
Storm frequency =  25 yrs Time to peak =  478 min
Time interval =  2 min Hyd. volume =  15,782 cuft
Drainage area =  1.880 ac Curve number =  88.5*
Basin Slope =  2.0 % Hydraulic length =  275 ft
Tc method =  LAG Time of conc. (Tc) =  5.90 min
Total precip. =  3.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a

* Composite (Area/CN) = [(0.910 x 74) + (1.720 x 98)] / 1.880
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 06 / 9 / 2023

Hyd. No. 2

Developed

Hydrograph type =  SBUH Runoff Peak discharge =  1.177 cfs
Storm frequency =  25 yrs Time to peak =  476 min
Time interval =  2 min Hyd. volume =  16,706 cuft
Drainage area =  1.880 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a

* Composite (Area/CN) = [(0.660 x 74) + (1.220 x 98)] / 1.880
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 06 / 9 / 2023

Hyd. No. 4

Route Through Pond

Hydrograph type =  Reservoir Peak discharge =  0.861 cfs
Storm frequency =  25 yrs Time to peak =  488 min
Time interval =  2 min Hyd. volume =  16,697 cuft
Inflow hyd. No. =  2 - Developed Max. Elevation =  57.07 ft
Reservoir name =  Pond Max. Storage =  1,839 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 06 / 9 / 2023

Hyd. No. 1

Pre-Developed

Hydrograph type =  SBUH Runoff Peak discharge =  1.322 cfs
Storm frequency =  100 yrs Time to peak =  476 min
Time interval =  2 min Hyd. volume =  18,943 cuft
Drainage area =  1.880 ac Curve number =  88.5*
Basin Slope =  2.0 % Hydraulic length =  275 ft
Tc method =  LAG Time of conc. (Tc) =  5.90 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a

* Composite (Area/CN) = [(0.910 x 74) + (1.720 x 98)] / 1.880
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 06 / 9 / 2023

Hyd. No. 2

Developed

Hydrograph type =  SBUH Runoff Peak discharge =  1.412 cfs
Storm frequency =  100 yrs Time to peak =  476 min
Time interval =  2 min Hyd. volume =  19,922 cuft
Drainage area =  1.880 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a

* Composite (Area/CN) = [(0.660 x 74) + (1.220 x 98)] / 1.880
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 06 / 9 / 2023

Hyd. No. 4

Route Through Pond

Hydrograph type =  Reservoir Peak discharge =  1.030 cfs
Storm frequency =  100 yrs Time to peak =  488 min
Time interval =  2 min Hyd. volume =  19,913 cuft
Inflow hyd. No. =  2 - Developed Max. Elevation =  57.15 ft
Reservoir name =  Pond Max. Storage =  2,116 cuft

Storage Indication method used.
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Project Name:

Project Number:

User Entry Variables Notes/Design Criteria 

Runoff Coefficient C = 0.9 C = 0.9 for pavement and roof areas

Pipe Coefficient of Friction n = 0.013 City of Portland: 0.013 regardless of pipe material - check jurisdiction specific requirements
Return Period 25 years Check conveyance requirement for jurisdiction (likely either 10 or 25)

Equations

Rational Q = Runoff ft
3
/s

Qm = Capacity ft
3
/s

Manning's c = Runoff coefficient N/A

I = Rainfall intensity in/hr

Hydraulic Radius A = Basin Area ac

P = Wetted Perimeter ft

S = Slope ft/ft

Velocity (full pipe) Apipe = Pipe Area ft
2

L = Length of pipe ft
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Report of Geotechnical Engineering Services 

St. Helens Public Safety Building 
St. Helens, Oregon 

1.0  INTRODUCTION 
Hart Crowser, a division of Haley and Aldrich, (Hart Crowser) is pleased to submit this report of 
geotechnical engineering services for the proposed Public Safety Building at the corner of Old Portland 
Road and Kaster Road in St. Helens, Oregon. Our work was completed in general accordance with our 
proposal dated September 28, 2021, and our Personal Services Agreement with the City of St. Helens, 
dated October 15, 2021. 

Based on our understanding of the project plans, the new development will include a one- to two-story 
building with associated parking and landscaping. A new roadway connecting the northeastern end of the 
property to S 15th Street is also included as a part of the development. Based on our experience with 
similar developments, we anticipate the building will be supported on shallow footings with structural 
loads between 3 and 5 kips per lineal foot for strip footings and up to 100 kips for column footings. 

We understand the proposed building will be considered “Critical” and “Essential” for immediate 
occupancy after a seismic event. Therefore, a site-specific seismic hazard analysis is required, per 
Section 1803.3.2 of the Oregon Structural Specialty Code (OSSC). 

The proposed development is located within the 100-year and 500-year floodplains, and therefore, per the 
St. Helens Municipal Code (SHMC) 17.46.050, new critical facilities (which includes police stations) are 
required to be at least 3 feet above the base flood elevation or to the height of the 500-year floodplain, 
whichever is higher. Based on our understanding of the project plans, finished floor elevation of the 
planned building will be 3 feet above the 100-year floodplain.  

Significant earthwork, including excavation of bedrock, will be required to raise site grades and to 
construct the roadway extension. We understand the southeastern side of the property will be raised 
about 7 feet and the northwestern portion about 3 feet to meet the flood elevation requirements noted 
above. An unknown amount of rock excavation will be required in the northeast portion of the site for the 
roadway construction. Also, a new stormwater facility (detention pond) is conceptually planned for the 
southern portion of the site. 

The location of the site is shown on Figure 1. The site and our exploration locations are shown of Figure 2. 
Characteristic Tectonics of the Pacific Northwest are shown on Figure 3. Peak Directional Scaling Factors 
are shown in Figure 4. The recommended seismic response spectrum is shown on Figure 5. Figures 1, 2, 4, 
and 5 are attached after the text of the report, while Figure 3 is embedded within the text. 
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Appendix A contains copies of our exploration logs. Appendix B contains the results of our laboratory 
testing. Appendix C contains the report of the geophysical testing performed at the site by Earth Dynamics, 
LLC (Earth Dynamics). Appendix D contains attachments associated with the site-specific seismic hazard 
evaluation. 

2.0 SCOPE OF SERVICES 
The purpose of our work was to evaluate subsurface conditions and to provide geotechnical engineering 
services for design of the planned development. We completed the following tasks in general accordance 
with our proposed scope of work. 

 Reviewed readily available geologic, groundwater, and soil survey maps that cover the site vicinity.

 Conducted a field exploration program that included:

• Notifying the “One-Call” service for public utility locates.
• Conducting a geotechnical reconnaissance of the site.
• Advancing 10 test pits to depths between 1 and 10 feet below ground surface (bgs).
• Conducting field infiltration testing adjacent to three of the test pits at depths of 3 to 5 feet bgs
• Performing surface shear wave velocity testing along three lines.

 Conducted a program of laboratory testing on selected soil samples. The laboratory tests performed
included Atterberg limits, grain-size distribution, moisture content determinations, and fines content
determinations.

 Evaluated seismic hazards, including ground shaking and ground shaking amplification, liquefaction,
and lateral spread.

 Performed a site-specific seismic hazard investigation per the requirements of the OSSC.

 Conducted an engineering analyses to develop geotechnical design recommendations for infiltration
systems, foundations, pavements, and seismic design criteria.

 Evaluated construction issues (i.e., rock rippability, temporary cuts, etc.)

 Prepared this report outlining our findings and recommendations, including information related
to the following:

• Subsurface soil and groundwater conditions;
• Seismic hazards including the site-specific seismic hazard study results;
• Site preparation and grading;
• Utility trench construction;
• Foundation design parameters;
• Infiltration test results and recommendations; and
• Pavement design.
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3.0 SITE CONDITIONS 

3.1 Geology, Geologic Hazards, and Soil Mapping 
The geology at the project site is mapped as basalt assigned to the Miocene-age Sentinel Bluffs member of 
the Grande Ronde Basalt of the Columbia River Basalt Group (Evarts 2004). The Sentinel Bluffs member is 
described as two or more basalt flows that are 300 feet or more in thickness. Glacial outburst floods at the 
end of the last glacial period (about 13,000 to 17,000 years before present) stripped unconsolidated 
sediments and soil from the basalt and “scoured a complex, scabland-style topography into the basalt” at 
locations below approximately 200 feet elevation in the St. Helens area (Evarts 2004). We observed both 
outcrops and subsurface materials generally consistent with the mapped geology. 

Statewide online hazards mapping by the Oregon Department of Geology and Mineral Industries (DOGAMI 
2021; 2018) does not map any existing landslides on the site. Areas of steeper slopes on the site, generally 
corresponding to surface outcrops of basalt, are mapped has having moderate, “landslides possible,” 
landslide susceptibility. The site is mapped as having “very strong” expected shaking during either a 
Cascadia or crustal fault earthquake event with a “moderate” liquefaction hazard. The nearest mapped 
active fault is the Quaternary Portland Hills Fault located approximately 7.5 miles to the southwest 
(Personius and Haller 2017). 

The soils at the site are mapped by the U.S. Department of Agriculture (USDA 2021) as mantled by Rock 
outcrop-Xermbrepts complex soils. The rock outcrops are described as unweathered basaltic bedrock 
directly at the surface. The Xermbrepts soils are described as loam over unweathered bedrock at 18 inches 
derived from alluvium on terraces. This soil type has an estimated hydraulic conductivity of 0.6 to 2 inches 
per hour in the most restrictive layer. 

Groundwater mapping (Snyder 2008) shows the approximate groundwater elevation to be 30 to 38 feet 
(NAVD 88). Based on a site elevation of approximately 50 to 70 feet (NAVD 88) the estimated depth to 
groundwater at the site is mapped as approximately 20 to 32 feet bgs. 

3.2 Surface Conditions 
The project site is located at the eastern corner of the intersection of Old Portland Road and Kaster Road in 
St. Helens, Oregon. The site is surrounded by residential development to the north and northwest, 
McCormick Park to the west, the St. Helens Recreation Center to the southeast, and undeveloped property 
to the south and east. The project site is undeveloped and is generally covered in grass, trees, and 
blackberry bushes. There is also, an existing approximately 100 feet long by 75 feet soil stockpile on the 
site. The stockpile is about 20 feet high and generally contained soil consisting of a silty sandy matrix with 
gravel and cobbles up to 6 inches in diameter. 

At the northeastern corner of the property there is a bedrock outcropping. The oblong outcropping is 
approximately 300 feet long at its longest point measured from the southwest to the northeast, and about 
150 feet wide at its widest point measured form the south west to the north east. The northern end is 
narrow and only about 50 feet wide. The top of the outcropping is flat and sits at an approximate elevation 
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of 70 feet (NAVD 88). This is approximately 10 feet above the existing ground surface in the footprint of 
the planned building, and about 10 to 15 feet above the eastern edge of the property. The walls of the 
outcropping are generally vertical. The rock within the outcropping appears to be strong basalt. The wall 
has several fractures and there is evidence of rock fall activity by the existing boulders at the toe of the 
rock outcropping walls. Also, at the base of the outcropping wall along the northeaster edge, there was 
garbage at the ground surface. 

3.3 Subsurface Conditions 

3.3.1 General 
We explored subsurface soil and groundwater conditions at the site by completing 10 test pits (TP-1 
through TP-10) on October 25 and 26, 2021. The explorations were performed using a CAT Model 305E 
hydraulic mini-excavator operated by Stratus Corporation of Gaston, Oregon. The exploration locations are 
shown on Figure 2. Appendix A summarizes our exploration methods and presents our exploration logs. 
Laboratory test results are provided on the exploration logs and attached in Appendix B. 

Materials encountered in our exploration generally included 3 to 12 inches of topsoil overlying fill, or 
native alluvium, residual soil, and/or basalt rock. Native soils consisted of alluvial sandy silts and clays, and 
silty to clayey gravels that represent residual soil resulting from the in situ weathering of the underlying 
basalt. The undocumented fills were generally gravelly and contained construction debris and refuse. 
Basalt underlies all deposits at the site and all of our test pits met refusal in this unit. We note that no 
direct measurements of in situ density were taken and relative density of onsite materials was estimated 
from bucket action during test pit excavation. These materials are discussed in detail in the paragraphs 
below. 

3.3.1 Fill 
A layer of gravelly soil was present either at ground surface or below a thin layer of topsoil in test pits TP-1, 
TP-5, TP-6, TP-7, and TP-9. These soils were distinct from the underlying native alluvium and residual soil 
and are grouped here due to their inconsistent presence and generally similar appearance. 

Fill soils consisted of poorly graded gravel with variable sand, silt, cobble, and boulder content. The soils 
were identified by their inclusion of debris, which included wood, brick, and refuse, and generally dark 
brown to black color. Boulders up to 2 feet in diameter were observed in these deposits. These soils 
typically extended to approximately 2 to 3.5 feet bgs, but were observed extending from ground surface to 
7.0 feet bgs and directly overlying basalt at TP-6. Relative density estimated from bucket action during test 
pit excavation indicated a predominantly loose relative density with limited areas of medium dense 
relative density where boulders were observed. 

3.3.1 Alluvium 
We interpret sandy fine-grained soils observed beneath the surficial fill and/or topsoil in test pits TP-2,  
TP-4, TP-5, TP-9, and TP-10 as native alluvium based on the presence of mica mineral grains, indicative of 
Columbia River deposits in the St. Helens area. Where observed, these deposits extended to between 
3 and 7 feet bgs and typically consisted of soft to medium stiff silt, elastic silt, and lean clay with variable 
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sand content. These deposits were observed discontinuously in the center of the lower western portion of 
the site and were not observed in our explorations in the higher eastern portion of the site. 

Moisture contents in the alluvial soils ranged from 20 to 35 percent with an average of 25 percent based 
on six samples. Four Atterberg limits tests indicate liquid limits cluster between 45 to 52 percent moisture 
content and plastic indices range from 17 to 23, indicating medium to high plasticity. One grain size 
analysis determined a fines content of 76 percent. 

3.3.2 Residual Soil 
Residual soils, both fine-grained (silt and clay) and granular (sands and gravels), formed by decomposition 
of the underlying bedrock. The depths at which these soils were encountered at the site varied between 
approximately 0.3 and 7 feet bgs, and were observed in all test pits, except TP-3 and TP-6. They consisted 
predominantly of silty to clayey gravel with minor silt, and frequently contained numerous cobbles and 
boulders. These soils typically extended to the top of hard to very hard basalt at depths ranging between 
approximately 2 and 10 feet bgs. Bucket action during test pit excavation typically indicated a medium 
dense to dense relative density, but limited exposures of loose to soft soils were observed. 

Fragments of fresh gravel and cobbles with a weathered rind were observed in this material and boulders 
up to 3.0 feet in diameter were encountered in this geologic unit. 

Laboratory results on selected soil samples indicated in situ moisture contents of the residual soils typically 
ranged from approximately 16 to 24 percent. Two Atterberg limits tests on the fine-grained portion of the 
residual soil yielded liquid limits between 36 and 43 percent and plastic limits between 4 and 17 percent 
indicating low to medium plasticity. Grain size analyses determined fines content (percentage finer than 
the No. 200 sieve) varied between approximately 25 and 41 percent based on three tests in residual soils. 
We note that the grain size analysis does not include particles larger than 3 inches in diameter (cobbles 
and boulders), but original field samples of residual soil contained between 21 and 37 percent by weight of 
cobbles. 

3.3.3 Grande Ronde Basalt 
Basalt rock was encountered directly beneath the surficial deposits at depths between approximately 
1 and 10 feet bgs across the site. All of our explorations met practical refusal prior to penetrating into this 
unit where rock hardness was relatively hard to very hard (R4 to R5). At test pit TP-1, very soft to medium 
hard (R1 to R3), predominantly decomposed basalt was encountered at 3 feet bgs and was able to be 
excavated to 5.5 bgs before achieving practical refusal on hard (R4) basalt. Additionally, an outcrop of 
moderately to slightly weathered basalt forms a knob with a steep southeast face at the center of the site 
(as shown on Figure 2). 

3.3.4 Groundwater 
Minor to moderate groundwater seepage was observed at 7 and 2 feet bgs in test pits TP-6 and TP-8, 
respectively, near the contact between the overlying gravelly deposits and hard basalt at depth. We 
interpret this as perched groundwater related to storm runoff and that the regional groundwater table is 
found at depths greater than our explorations (estimated 20 to 32 feet bgs). 
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Note that groundwater conditions are reported at the time of our explorations and field testing. 
Groundwater conditions can vary over time and may be influenced by weather, temperature, and other 
factors. 

3.3.5 Infiltration Testing 
We performed three in situ infiltration tests at the project site. The tests were completed in shallow test 
holes advanced adjacent to the primary test pits. The infiltration tests were performed in general 
conformance with the methods prescribed in the City of Portland Stormwater Management Manual 
(Portland 2020). The results of the field testing and fines content and soil type are provided in Table 1. 

Table 1 – Infiltration Test Data 

Infiltration 
Test No. 

Test Pit 
No. 

Approximate Test Depth 
(feet) 

Field Drawdown Rate 
(inches/hour) 

Soil Type 
(USCS) 

IT-1 TP-2 3.3 2 GC 
IT-2 TP-4 3.4 1.1 ML 
IT-3 TP-5 3.0 0.6 CL 

Note: 
a. Infiltration tests IT-1 is an open pit test, while IT-2 and IT-3 are single-ring falling head tests.

Please refer to Section 6.4 Infiltration Systems for a discussion of our findings and recommendations 
regarding the design of infiltration systems. 

3.3.6 Geophysical Testing 
We subcontracted Earth Dynamics to conduct geophysical testing explorations at the project site. The 
purpose of the testing was to determine the average shear wave velocity of the site and the compressional 
wave velocity of the underlying basalt bedrock to aide in the determination of rock rippability. This testing 
included running two ReMi Shear Wave tests and analyses, and one Seismic Refraction test and analysis. 
The two ReMi tests were performed within the approximate planned building area, and the Seismic 
Refraction test was performed to the northeast of the planned building area. Please see Appendix C for the 
Geophysical Exploration report, including the locations of where the tests were performed and results of 
the analysis. 

3.4 Seismic Hazards 

3.4.1 Seismic Setting 
Western Oregon sits at the contact between two large crustal tectonic plates. The Juan de Fuca Plate 
forms the floor of the Pacific Ocean off the coast of the northwestern United States, and moves 
northeastward from its spreading ridge boundary with the Pacific Plate at an average rate of 
approximately 1.5 inches per year. As it converges with the continental North American Plate, the Juan de 
Fuca Plate dips below (or “subducts”) beneath the North American Plate forming a shallow, eastward-
dipping contact interface. This boundary is known as the Cascadia Subduction Zone (CSZ) and is 
responsible for the seismicity in the western Oregon and Washington regions; producing earthquakes 
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associated with three types of source zones: subduction interface, subduction intraslab, and crustal. 
Figure 3 shows the three earthquake source zones.  

The seismicity of the region is generally related to the presence of the CSZ off the coast of Oregon and 
Washington. These and other seismic hazards are discussed in the following section.  

Refer to Section 5.4 Seismic Design of this report for the seismic design recommendations. 

Figure 3. Characteristic Tectonics of the Pacific Northwest 

Subduction Interface Sources. The displacement caused by the subduction of the Juan de Fuca Plate 
below the North American Plate does not generally manifest as slip between the two plates; rather, it is 
absorbed by compression of the North American Plate at the interface at relatively shallow depths. This 
compression, based on geologic and historical evidence, is released every 500 to 600 years on average in 
the form of magnitude 8 to 9 earthquakes, the last such event occurring in 1700. Characteristics of this 
type of earthquake may include very large ground accelerations, shaking durations in excess of 2 minutes, 
and particularly strong long-period ground motions that may affect tall or long-period structures. 

Subduction Intraslab Sources. A deeper zone of seismicity is associated with a steeper bending of the Juan 
de Fuca Plate and the breaking of the plate under its own weight below the Pacific Northwest region. This 
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region, termed the Benioff Zone, produces intraslab earthquakes at depths of 40 to 70 kilometers (km). 
Such past events in western Washington include the 1949 Puget Sound, 1965 Olympia, and 2001 Nisqually 
Earthquakes. Deep, intraslab earthquakes tend to be felt over larger areas than shallower crustal events, 
and generally lack significant aftershocks. 

Crustal Sources. Few geologic traces exist of the shallow crustal faults in the nearby Portland, Oregon and 
Vancouver, Washington areas. Several northwest-striking faults have been mapped in bedrock exposures 
in the Tualatin Mountains south of the site and below sedimentary cover (Blakely et al., 1995). To the 
south of the project site in the Portland area, a series of shallow crustal faults, including the Portland Hills 
Fault, Oatfield Fault, and the East Bank Fault have had their surface traces either eroded away or buried by 
ancient flood deposits but have been mapped by seismic reflection and refraction studies. Therefore, less 
information is known about these faults than faults with distinct surface traces. The project site lies about 
at least 16 miles north of these faults. 

To the southwest of the project site, the Lacamas Fault strikes in an approximately northwest-southeast 
direction through Camas, Washington, and Lacamas Lake. The Lacamas Fault is a steeply dipping fault that 
has been mapped by surface slicken slides and shear zones, and from geophysical data. The fault is 
believed to be capable of producing earthquakes of magnitudes approximately 6.5 to 6.6. The project site 
is located approximately 18.5 miles northwest to the northern end of the Lacamas Fault at its closest 
mapped location. 

3.4.2 Site Classification 
The site shear wave velocity (VS) was measured by Earth Dynamics using the refraction microtremor survey 
(ReMi) at the project site. The ReMi survey includes two linear arrays going NW-SE (ReMi1) and SW-NE 
(ReMi2) directions. The VS30 for the NW-SE (ReMi1) and SW-NE (ReMi2) profiles are 3,651 feet per second 
(fps) and 3,411 fps, respectively. The VS30 representative for the project site was selected as the average of 
the two profiles and is 3,531 fps (1,076 meters per second). The shear wave velocity measurement report 
is attached in Appendix C. This site-specific VS30 corresponds to Site Class B in accordance with Table 20.3-1 
of the American Society of Civil Engineers (ASCE) 7-16 Chapter 20. 

3.4.3 Liquefaction 
Liquefaction is a phenomenon caused by a rapid increase in pore water pressure that reduces the effective 
stress between soil particles, resulting in the sudden loss of shear strength in the soil. Granular soils, which 
rely on interparticle friction for strength, are susceptible to liquefaction until the excess pore pressures can 
dissipate. Sand boils and flows observed at the ground surface after an earthquake are the result of excess 
pore pressures dissipating upwards, carrying soil particles with the draining water. In general, loose, 
saturated sand soils with low silt and clay contents are the most susceptible to liquefaction. Silty soils with 
low plasticity are moderately susceptible to liquefaction under relatively higher levels of ground shaking. 
For any soil type, the soil must be saturated for liquefaction to occur. 

Due to the groundwater being 20 to 30 feet below the ground surface, and the only the hard residuals soils 
being saturated from perched water, the risk of liquefaction at this site is low. 
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3.4.4 Earthquake-Induced Landsliding/Rockfall 
According to the DOGAMI HazVue Website (DOGAMI 2018), the rock outcrop area located at within the 
northeastern portion of the property is mapped as a “moderate landslide hazard.” This is likely due to the 
steep slopes that exists in this area. Some potential for rock fall may provide issues for future 
development; however, for this project, the areas of concern with be graded out, or they do not face the 
planned developed areas. As such, it is our opinion the risk of seismic-induced land sliding and rock fall for 
this site is low. 

3.4.5 Fault Surface Rupture 
We used the U.S. Geologic Survey (USGS) U.S. Quaternary Faults Web Application (USGS 2020) to identify 
earthquake producing faults near the project site. No mapped earthquake producing crustal faults are 
present at the site. The closest known quaternary-age fault is the East Bank Fault mapped approximately 
at least 16 miles to the south. Therefore, we consider the hazard from fault surface rupture at the site to 
be low, although unmapped or otherwise unknown faults may be present that could result in a higher 
hazard. 

4.0 CONCLUSIONS 
Based on our explorations, testing, and analyses, it is our opinion that the site is suitable for the proposed 
use, provided the recommendations in this report are included in design and construction. We offer the 
following general summary of our conclusions. 

 We encountered localized deposits of undocumented fill and based on the extensive site
development, we anticipate there may be widespread zones of near-surface fill across the site. Loose
or debris-laden undocumented fill materials will need to be removed from or reworked below the
proposed structures.

 Site stratigraphy generally consists of silty gravel fill, stiff silts and clays, clayey gravels, and bedrock (at
depth). The soils should be readily excavatable by conventional equipment. However, the underlying
bedrock is strong and will likely require specialized equipment or methods for excavation.

 The proposed development is located within the 100-year and 500-year floodplains. Based on our
understanding of the project plans, finished floor elevation of the planned building will be 3 feet above
the 100-year floodplain. This means the site will be raised about 7 feet on the southeastern side of the
property and about 3 feet on the northwestern part of the property.

 The proposed new foundation elements may be supported by a conventional spread footing
foundation system.

 The groundwater table was not encountered during our explorations; however, locally perched
groundwater from stormwater runoff was encountered within the dense clayey gravel residual soils
and on top of bedrock.
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 Infiltration testing conducted at the site indicated that infiltration rates in the upper silty sand soils and
lower clayey gravel soils are low.

The following sections present our specific recommendations for earthworks and structural components of 
the project. 

5.0 DESIGN RECOMMENDATIONS 

5.1 Foundation Support Recommendations 

5.1.1 General 
The proposed buildings and other structures (e.g., trash enclosures) may be supported by conventional 
spread footings that bear on bedrock, new engineered fill, or re-worked existing fills. As mentioned 
previously, current preliminary development plans indicate that approximately 3 to 7 feet of fill will be 
placed beneath the proposed building area; therefore, we anticipate the building (as conceptually laid out) 
will be fully supported by new fill. However, other ancillary structures may be constructed in areas with 
shallow bedrock. Where undocumented fill or organic soils are encountered below foundations or slabs, 
then such materials should be removed and/or recompacted. New and reworked fill should be placed and 
compacted per Section 8.0 Earthwork Recommendations of this report. 

The following recommendations are based on the assumption that maximum structural loads will be up to 
100 kips for column footings and between 3 to 5 kips per linear foot for continuous wall footings. If 
structural loads are greater, then we should be contacted to verify that our recommendations are 
appropriate. 

5.1.2 Shallow Foundations 

5.1.2.1 Dimensions and Design Parameters 
Spread footings may be designed using an allowable bearing pressure of 4,000 pounds per square foot 
(psf) if bearing on new engineered fill, or 8,000 psf if bearing on bedrock. Continuous strip footings should 
have a minimum width of 1.25 feet, while isolated footings should have a minimum dimension of 2.0 feet. 
The bottom of perimeter footings should extend at least 16 inches below the adjacent exterior grade. 
Footings located proximate to slopes (e.g., stormwater pond) should be set-back or embedded to provide 
at least 10 feet of horizontal coverage between the base of the footing and the slope. 

The bearing values provided above represent net bearing pressures; the weight of the footings and 
overlying backfill can be ignored in calculating footing sizes. The recommended allowable bearing 
pressures apply to the total of dead plus long-term live loads and may be increased by one-third for 
short-term loads, such as wind or seismic forces. 

5.1.2.2 Foundation Subgrade Preparation 
Prior to the installation of the new footings and placement of reinforcing steel in the footing excavations, 
loose or disturbed soils should be removed, and the footing subgrade be compacted with a small vibratory 
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plate compactor to a dense condition. As noted previously, any pre-existing fills should be removed, 
processed to remove oversized materials and debris, and then be recompacted per Section 8.0 Earthwork 
Recommendations. 

If water infiltrates and pools in the excavation, the water, along with any disturbed soil, should be 
removed before placing the reinforcing steel. If construction is undertaken during periods of rain, we 
recommend that imported granular material or lean concrete be placed over the base of footing 
excavations. The granular material or concrete reduces subgrade disturbance from standing water and 
from foot traffic during forming and tying of reinforcing steel. Typically, 3 to 6 inches of clean granular 
material that is lightly compacted until well interlocked provides sufficient protection from disturbance. 

We recommend that Hart Crowser observe all foundation excavations to determine that bearing surfaces 
have been adequately prepared and that the soil conditions are consistent with those observed during our 
field investigation and assumed during design. 

5.2 Retaining Structures 

5.2.1 General 
According to the project plans, a 6-foot-tall retaining structure is planned along the northeastern edge of 
the property. The following guidelines should be followed in the design of this retaining wall. 

5.2.2 Design Parameters 
The lateral earth pressures on retaining walls depends on the amount of wall movement allowed. Active 
earth pressures are appropriate for use for flexible walls that can tolerate displacement at the top equal to 
0.1 percent of its height. At-rest earth pressures are appropriate for rigid walls that are not expected to 
deflect. 

Flexible retaining walls should be designed to resist an active earth pressure of 45 pounds per cubic foot 
(pcf). Rigid retaining walls should be designed to resist an at-rest earth pressure of 65 pcf. These lateral 
earth pressures should be modelled as equivalent fluid pressures and are based on the following 
assumptions. 

 The ground surface above the wall has a gradient flatter than 4:1 (H:V) for a minimum distance equal
to the wall height.

 Hydrostatic pressures do not develop, and a drainage system will be provided behind the wall.

Surcharge loads applied closer than one-half of the wall height should be considered as uniformly 
distributed horizontal pressures equal to one-third of the distributed vertical surcharge pressure. 

For seismic loading conditions on yielding walls (subject to active earth pressures), the lateral seismic 
surcharge can be modeled as a uniform pressure in psf of 10H (where H is the height of the wall in feet). 
The seismic surcharge was determined using the Mononobe and Okabe methodology. The lateral seismic 
surcharge is in addition to the static lateral pressure. 
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Footings for retaining walls should be designed as recommended in Section 5.1 Foundation Support 
Recommendations. Backfill should be placed and compacted as recommended in Section 8.0 Earthwork 
Recommendations. 

5.2.3 Wall Drainage and Waterproofing 
The above design parameters have been provided assuming that back-of-wall drains will be installed to 
prevent hydrostatic pressures. The drainage system should consist of a minimum 12-inch-wide zone of 
drain rock (or a prefabricated drainage panel), extending from the base of the wall to within 6 inches of 
finished grade. The drain rock or panel should be placed against the back of all retaining walls. Perforated 
collector pipes should be embedded at the base of the drain rock.  

Where used, the drain rock should meet the requirements provided in Section 8.5 Structural Fill and 
Backfill. The perforated collector pipes should discharge at an appropriate location away from the base of 
the wall. The discharge pipe(s) should not be tied directly into stormwater drain systems, unless measures 
are taken to prevent backflow into the wall’s drainage system. 

5.3 Floor Slabs 
Satisfactory subgrade support for concrete slabs supporting up to 200 psf areal loading can be obtained 
from new structural fill or native subgrade prepared in accordance with Section 8.0 Earthwork 
Recommendations.  

A minimum 6-inch-thick layer of crushed rock should be placed over the prepared subgrade to assist as a 
capillary break. Base material placed directly below the slab should be 0.75- to 1-inch maximum size. 

Slabs should be reinforced according to their proposed use and per the structural engineer’s 
recommendations. Load-bearing concrete slabs may be designed assuming a modulus of subgrade 
reaction, k, of 125 pounds per square inch, provided the subgrade is prepared as recommended in this 
report. 

We generally recommend the use of a vapor barrier beneath slabs-on-grade of occupied building spaces. 
However, within mechanical spaces the use of a vapor barrier is considered optional, and its use should be 
based on discussions among the members of the design team. 

We recommend that Hart Crowser observe slab subgrade preparation before placement of aggregate base 
to determine that subgrade has been adequately prepared, and that the soil conditions are consistent with 
those observed during our explorations. We should also evaluate the compacted aggregate base to verify 
that required compaction levels have been achieved. 

5.4 Seismic Design 

5.4.1 Seismic Basis of Design and Analysis Methodology 
The site-specific seismic hazard analysis conducted for the project site follows the procedures of site-
specific ground motion for seismic design in ASCE 7-16 Chapter 21 and those of Section 1803 of the 2019 
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OSSC (OSSC 2019). The basis of design for ASCE 7-16 is the Risk-Targeted Maximum Considered 
Earthquake (MCER) at 5 percent damping, which is based on the 2,475-year return period hazard 
(2 percent probability of exceedance in 50 years) that is adjusted from the geometric mean to peak 
directional orientation and risk-adjusted to achieve a 1 percent probability of collapse in 50 years. The 
design earthquake response spectrum is equal to two-thirds of the MCER response spectrum. 

The seismic hazard analysis for the site included both probabilistic and deterministic seismic hazard 
analyses (PSHA and DHSA, respectively). Inputs to both analysis procedures include information about the 
site, such as location and site class and information about nearby faults and their seismic activity. 

A PSHA procedure evaluates the level of seismic hazard at a site considering the locations of regional 
faults, the likelihood and geometry of possible fault ruptures, and associated uncertainties. A DSHA 
procedure evaluates the level of seismic shaking at the site considering the maximum credible earthquake 
events from all seismic sources and the associated uncertainty, but the analysis does not consider the 
likelihood of those events occurring during the design life of the structure. The lesser of the probabilistic 
and deterministic hazards is used in code-based design per ASCE 7-16 Chapter 21. 

We understand the new structure will be a one- or two-story building, corresponding to a structural period 
of approximately 0.1 to 0.2 seconds. We will present response spectra for the range of 0 to 3 seconds and 
hazard deaggregation results in this report for the range of 0 to 1 second, which covers the period range of 
interest related to the structure. 

5.4.2 Design Code Parameters 
The site-specific analysis results are bounded by surface spectrum developed following generalized,  
non-site-specific design procedures of ASCE 7-16 Chapter 11. This general spectrum will be referred to in 
this report as the “code-based spectrum.” The design parameters for the code-based spectrum are 
developed following the provisions of ASCE 7-16 and modifications in OSSC if applicable. The parameters 
used in the code-based spectrum are provided in Table 2. Note that these parameters are provided for 
reference only and not recommended for use in design. The parameters recommended for use in design 
are presented in Tables 11 and 12 in this report. 

Table 2 – Code-Based Spectral Parameters (Not for Use in Design) 

Site Property Value 
Latitude 45.8519 

Longitude -122.8116

Site Class B 

SS 0.833 

S1 0.401 

Fa 0.9 

Fv 0.8 

TL 16 seconds 
Note: 
The information presented in the table can be obtained from: 
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https://earthquake.usgs.gov/ws/designmaps/asce7-16.json?latitude=45.85191&longitude=-
122.811636&riskCategory=IV&siteClass=B&title=St Helens Public Safety Building 

5.4.3 Probabilistic Seismic Hazard Analysis 
A PSHA for this project was computed using the HAZ45 software. The analysis was conducted for the 
2,475-year return period hazard level, as described in ASCE 7-16. The PSHA performed for this project will 
be used for hazard deaggregation and for comparison to the DSHA. 

The seismic hazard model used with this software contains seismic source geometries and recurrence 
models developed, based on the 2014 USGS National Seismic Hazard Model as described in USGS  
Open-File Report 2014-1091 (Petersen et al., 2014). The source file used for the analyses includes source 
models for known surface faults (i.e., the Tacoma Fault), gridded crustal seismicity, and CSZ. Our HAZ45 
source model was validated against the USGS 2014 National Seismic Hazard Maps (NSHMs) for grid points 
in the Pacific Northwest, including western Oregon. 

The Hart Crowser PSHA logic tree contains ground motion models (GMMs) and weights, which generally 
follow the logic tree used in the 2014 USGS NSHMs with modifications to use more regionally appropriate 
GMMs or revised and updated GMMs. The development of the GMM logic tree involved close 
investigation of the individual GMMs and weights used in the 2014 USGS NSHMs to formulate an 
appropriate logic tree. The GMMs and weights used are presented in Tables 3 through 5. The weights and 
models used in the PSHA have been used on peer-reviewed Washington State Department of 
Transportation (WSDOT) projects, on several peer-reviewed tall buildings in the Seattle and Bellevue 
metro areas, on a peer-reviewed tsunami evacuation structure in Tokeland, Washington and on a  
peer-reviewed seismic retrofit project in Beaverton, Oregon. 

Table 3 – GMMs and Relative Weights for Crustal Sources 

Ground Motion Model (GMM) GMM Abbreviation 
GMM Weights 

2014 USGS 
Logic Tree 

Hart Crowser 
Logic Tree 

Abrahamson, Silva, and Kamai. NGA-West2 
(2014) 

ASK14 0.22 0.25 

Boore et al. NGA-West2 (2014) BSSA14 0.22 0.25 

Campbell and Bozorgnia NGA-West2 (2014) CB14 0.22 0.25 

Chiou and Youngs NGA-West2 (2014) CY14 0.22 0.25 

Idriss NGA-West2 (2014) I14 0.12 - 
Table 4 – GMMs and Relative Weights for Subduction Intraslab Sources 

Ground Motion Model (GMM) 
GMM 

Abbreviation 

GMM Weights 
2014 USGS 
Logic Tree 

Hart Crowser 
Logic Tree 

Atkinson and Boore (2003, 2008) Global Modela AB03_G 0.1667a 0.1 

Atkinson and Boore (2003) Cascadia Modela AB03_C 0.1667a 0.1 

Zhao et al. (2006)b Z06 0.3333b 0.2 
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BC Hydro (2012) BCHydro12 0.3333 - 

BC Hydro Base Global (2018)c BCHydro18 - 0.6 

Notes: 
a. Atkinson and Boore (2003) model is only valid for spectral periods of up to 3.0 seconds. The AB03 models had a

correction to several periods and were revised in Atkinson and Boore (2008). The revised models are used in our
PSHA.

b. Zhao et al. (2006) model is only valid for periods of up to 5.0 seconds.
c. The BCHydro12 model was used in the 2014 hazard maps, the revised 2018 model is used in our PSHA.

Table 5 – GMMs and Relative Weights for Subduction Interface Sources 

Ground Motion Model (GMM) 
GMM 

Abbreviation 

GMM Weights 
2014 USGS 
Logic Tree 

Hart Crowser 
Logic Tree 

Atkinson and Boore (2003, 2008) Global Modela AB03_G 0.1a 0.1 

Zhao et al. (2006)b Z06 0.3b 0.3 

Atkinson and Macias (2009) AM09 0.3 - 

BC Hydro (2012) BCHydro12 0.3 - 

Abrahamson, Gregor, and Addo (2018)c BCHydro18 - 0.6 

Notes: 
a. Atkinson and Boore (2003) model is only valid for spectral periods of up to 3.0 seconds. The AB03 models had a

correction to several periods and were revised in Atkinson and Boore (2008). The revised models are used in our
PSHA.

b. Zhao et al. (2006) model is only valid for periods of up to 5.0 seconds.
c. The BCHydro12 model was used in the 2014 hazard maps, the revised 2018 model is used in our PSHA.

The site-specific PSHA GMM logic tree incorporated the following modification to the 2014 USGS 
logic tree: 

 Removed the Idriss NGA-West 2 GMM. The Idriss GMM (Idriss 2014) includes significantly fewer input
parameters and is, in general, less sophisticated than the other NGA-West2 GMMs. USGS gave this
GMM only a 12 percent weight compared to 22 percent to the other NGA-West2 equations. We
omitted the Idriss model from our logic tree weighting scheme.

 Updated BC Hydro model to the 2018 version. The 2018 BC Hydro GMM is an update to the 2016 and
2012 BC Hydro GMMs based on a more extensive subduction (interface and intraslab) ground motion
database. As this model represents the most state-of-the-art GMM, a larger weight (0.60) was
assigned to this model for both subduction intraslab and interface weighting schemes.

 Removed the Atkinson and Macias (2009) GMM. The Atkinson and Macias model response spectrum
differs significantly from the rest of the subduction zone equations, including a much flatter decay at
longer periods than other empirical GMMs. This equation was derived entirely from earthquake
simulations rather than from observed ground motions and lacks a term corresponding to the
site-specific VS30.
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The Zhao (2016) GMM represents an update to the Z06 GMM included in our weighting scheme and it was 
considered for inclusion. However, this GMM is observed to be extremely sensitive to distance when 
compared to other GMMs and we elected to not include this model due to a lack of confidence in it. 

Certain GMMs are only applicable for the period ranges for which they were developed. The Atkinson 
and Boore (2003) model and the Zhao et al. (2006) model were developed for up to periods of 3 and 
5 seconds, respectively. At longer periods, the weighting scheme was altered from those summarized in 
Tables 4 and 5 to exclude the inapplicable models, and to preserve the relative weights between the 
remaining GMMs. We understand this methodology is consistent with that used by USGS to develop 
their NSHMs. Note that the period range of interest for the project is less than 3 seconds and we do not 
anticipate the altered weights beyond 3 seconds will have an impact on the PSHA results. The geometric 
mean site-specific PSHA spectrum is presented in the attached Table 9. 

The deaggregated hazard results from the PSHA are summarized in Appendix D for the 0.1 and 0.2 second. 
The deaggregated plots are shown for the VS30 of the project site. 

5.4.4 Site-Specific Hazard Contributions 
The relative contribution of hazard from different seismic sources at the site is evaluated in our PSHA for a 
Site Class B surface condition. The deaggregated hazard for periods from 0 to 3 seconds is summarized in 
Table 6 and more detailed deggregation at structural periods of 0.1 and 0.2 seconds are presented in the 
Appendix D. 

Table 6 – Mean Seismic Hazard Contributions for the 2,475-year Return Period Event 

Period (s) 
Source Contribution (percent) Mean 

Magnitude 
Mean Distance 

(km) 
Mean Epsilon 

Interface Intraslab Crustal 
0.00 66 6 28 8.1 62.06 1.00 

0.10 55 10 35 7.8 56.87 1.10 
0.20 69 8 23 8.2 65.31 1.01 
0.30 76 6 19 8.4 68.95 0.96 

0.40 79 5 16 8.5 71.36 0.95 

0.50 81 4 15 8.5 73.22 0.94 

0.60 81 4 15 8.5 74.25 0.97 

0.70 82 3 15 8.6 75.31 0.96 

0.80 84 3 13 8.6 76.94 0.94 

0.90 85 3 12 8.6 78.59 0.92 

1.00 86 3 11 8.6 80.06 0.91 

5.4.5 Deterministic Seismic Hazard Analysis 
At the project site, the majority of seismic hazard comes from the Cascadia Seismic Zone and a nearby 
megathrust large-magnitude event. The DSHA was also conducted for the site VS30, and the result of that 
analysis is included for comparison only. 
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As the provisions of ASCE 7-16 specify that the lower of the PSHA spectrum or DSHA spectrum shall be 
selected for use in design, selection of the deterministic spectrum is not anticipated to be unconservative 
compared to a code-based design that considers both the PSHA and DSHA. The controlling fault was 
identified based on the PSHA deaggregation results at 0.1 and 0.2 seconds. This fault belongs to the 
Cascadia fold and fault belt (Class A) No. 784 (Personius 2002). The characteristics of the deterministic 
maximum earthquake are presented in Table 7. 

Table 7 – Deterministic Maximum Earthquake Properties 

Property Abbreviation Value 

Moment Magnitude Mw 9.1 

Top of Rupture Plane Ztop 0 km 

Rupture Distance Rrup 63.8 km 

Site Shear Wave Velocity VS30 1,201 meters per second 

The deterministic spectrum was computed utilizing the GMM weighting scheme for interface source from 
the PSHA presented above (Table 5). The computed 84th-percentile geometric mean DSHA spectrum is 
presented in Table 10.  

5.4.6 MCER Response Spectrum Modifications 

5.4.6.1 Modification for Targeted Risk 
The MCE hazard is risk-adjusted to achieve a 1 percent probability of collapse in 50 years. To adjust the 
PSHA spectrum, we calculated the risk coefficients using Method 2 in ASCE 7-16, Section 21.2.1.2, by using 
an iterative integration procedure that combines the probability of exceedance of a given spectral 
acceleration with a lognormal probability density function representing the probability of collapse for that 
particular spectral acceleration (also known as a fragility curve). 

The risk coefficients were calculated using a MATLAB script obtained from USGS and were determined 
using a lognormal standard deviation of 0.6. The input to the MATLAB script consisted of seismic hazard 
curves at each period (i.e., annual exceedance frequency versus spectral acceleration), which were 
obtained from the PSHA. The primary outputs of the code are the MCER and 2 percent in the 50-year 
uniform hazard response spectra. The risk coefficients, which the MATLAB script also computes, are simply 
the ratio of these two response spectra. The values for the hazard curves used as input are summarized in 
Table 8. The resulting risk coefficients are listed in Table 9.  

To adjust the DSHA spectrum, we calculated the risk coefficients using Method 1 in ASCE 7-16, 
Section 21.2.1.2. These coefficients are listed in Table 10. 

5.4.6.2 Modification for Maximum Component  
The results of the PSHA and DSHA are geometric mean uniform hazard response spectra. The calculated 
spectral accelerations are orientation-independent, geometric mean horizontal components of the ground 
motions. However, the maximum spectral acceleration over all orientations (known as the maximum 
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component or peak directional accelerations) is a more significant parameter for structural design (NEHRP 
2009). In order to develop the maximum component spectrum, the geometric mean response spectra 
obtained from the PSHA and DSHA were adjusted by period-dependent factors that relate maximum 
component to geometric mean spectral accelerations. We used the scale factors from Shahi and Baker 
(2013) to develop the MCER. These factors are shown in Table 9 for PSHA, Table 10 for DSHA, and 
illustrated in Figure 4. 

5.4.7 Recommended Site-Specific Response MCER and Design Spectra 
The site-specific MCER spectrum is defined as the lesser of the spectral response accelerations from the 
PSHA and DSHA MCER spectra at each period. The design response spectrum is then defined as two-thirds 
of the MCER spectrum. This design response spectrum is not allowed to fall below the minimum bounding 
spectrum defined in Section 21.3 of ASCE 7-16. In Figure 5, the MCER spectra based on PSHA and DSHA are 
presented and compared to the code-required minimum bounding spectrum as well as the code-based 
Site Class B MCER spectrum. The site-specific DSHA is higher than the site-specific PSHA spectrum at all 
levels, therefore the site-specific MCER spectrum is based on the PSHA spectrum. The recommended  
site-specific MCER and design response spectra are tabulated in Table 11 below. 

Table 11 – Recommended Site-Specific Response Spectra 

Period 
(s) 

Recommended MCER 
Response Spectrum 

(g) 

Recommended Design 
Earthquake Response 

Spectrum (2/3 MCER) (g) 
0.01 0.42 0.28 

0.1 0.94 0.63 

0.2 1.00 0.67 

0.3 0.83 0.55 

0.4 0.68 0.46 

0.5 0.57 0.38 

0.6 0.48 0.32 

0.7 0.42 0.28 

0.8 0.38 0.25 

0.9 0.34 0.23 

1 0.31 0.20 

1.5 0.21 0.14 

2 0.16 0.10 

3 0.10 0.064 

5.4.8 Recommended Site-Specific Design Acceleration Parameters 
Where a site-specific procedure is followed, ASCE 7-16 Section 21.4 provides a method to determine the 
site-specific design acceleration parameters, SDS and SD1, based on the design response spectrum. These 
values are shown in Table 12 below. 
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Table 12 – Site-Specific Design Acceleration Parameters 

Design Spectral Response Acceleration 
Parameter at Short Periods 

SDS (g) 

Design Spectral Response Acceleration 
Parameter at One-Second Period 

SD1 (g) 
0.60 0.21 

6.0 DRAINAGE DESIGN RECOMMENDATIONS 

6.1 Temporary Drainage 
During mass grading at the site, the contractor should be made responsible for temporary drainage of 
surface water as necessary to prevent standing water and/or erosion at the working surface. During rough 
and finished grading of the building site, the contractor should keep all footing excavations and building 
pads free of water. 

6.2 Surface Drainage 
The finished ground surface around buildings should be sloped away from their foundations at a minimum 
2 percent gradient for a distance of at least 5 feet. Downspouts or roof scuppers should discharge into a 
storm drain system that carries the collected water to an appropriate stormwater system. They should not 
be attached to footing or subslab drains. Trapped planter areas should not be created adjacent to buildings 
without providing means for positive drainage (i.e., swales or catch basins). 

6.3 Subsurface Drainage 
The groundwater table is found at depth; therefore, subsurface drainage systems should not be required 
to protect against groundwater. However, the use of irrigation and improper maintenance of surface 
drainage gradients adjacent to buildings can often result in adverse conditions, which direct irrigation or 
surface runoff towards buildings. So it would be prudent though not required, to install a perimeter 
footing drainage system around the proposed building. 

If used, the footing drainage system should consist of a filter fabric-wrapped, drain rock-filled trench that 
extends at least 12 inches below the lowest adjacent grade (i.e., crawlspace or slab subgrade elevation). A 
perforated pipe should be placed at the base to collect water that gathers in the drain rock. The drain rock 
and filter fabric should meet specifications outlined in Section 8.5 - Structural Fill and Backfill. 

The discharge for subsurface drainage systems should not be tied directly into the stormwater drainage 
system unless mechanisms are installed to prevent backflow. The use of sump pumps may be required. 

6.4 Infiltration Systems 
The results of on-site field infiltration testing are described in Section 3.3.5 - Infiltration Testing. The 
near-surface soils generally consist of lean clay or silt with sand, while deeper soils generally consisted of 
clayey and silty gravel with sand. 
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Based on our review of our field and laboratory data, the on-site soils have variable unfactored infiltration 
rates ranging from 0.6 inch per hour in clayey soil to 2 inches per hour in gravelly soil. All of the on-site 
soils, even the granular materials have relatively high fines content, and we consider the soils have to have 
a relatively low capacity for infiltration. Additionally, the basalt bedrock underlying the entire site 
represents an impermeable layer which will cause perching of stormwater. Based on these conditions, we 
would caution against the widespread use of infiltration systems for disposal of stormwater. Localized use 
of low volume systems, such as bioswales may be feasible; however, we recommend that we be consulted 
about any specific system. 

For preliminary planning purposes, we recommend the application of a correction factor of 3 to our field 
infiltration rates to account for our field test methodology and soil variability. This results in design 
infiltration rates of 0.2 to 0.7 inch per hour. The appropriate design value will need to be determined 
based on the location, elevation, and type of proposed infiltration system. (We note that the City of 
St. Helens does not allow infiltration in systems with design rates below 0.5 inch per hour; therefore, some 
systems may not be feasible.) 

6.5 Detention Pond 
We understand that site stormwater is likely to be directed to a stormwater detention pond. Conceptual 
plans indicate that the pond may be on the order of 3 to 5 feet deep. 

The pond construction shall be completed in conformance with Section 8.0 Earthwork Recommendations 
of this report. We recommend finished pond slopes have a maximum gradient of 2H:1V. 

We note that depending upon the location and configuration of the pond, it could be constructed in fill or 
cut areas. If located in cut areas, there is the potential that bedrock may be encountered. If the pond 
exposes bedrock, then water perching on top of the bedrock may tend to seep into the pond. In such a 
case, it may be appropriate to line the pond to reduce seepage of perched water. If a liner is needed, then 
additional considerations regarding pond design (e.g., designing for liner buoyancy, etc.) may be required 
and we should be consulted for additional guidance. 

7.0 PAVEMENT DESIGN AND CONSIDERATIONS 

7.1 General 
Our pavement design recommendations for the project include options for conventional flexible Asphalt 
Concrete (AC) or rigid Portland Cement Concrete (PCC) pavement. Our design thicknesses assume that 
new pavements will be supported by a subgrade prepared in conformance with Section 8.0 Earthwork 
Recommendations of this report.  

We include our assumptions regarding traffic in the section below. If any of these assumptions are 
inaccurate, please contact us to develop updated recommendations. 

276

Item 1.



St. Helens Public Safety Building  |  21

0203864-000 
November 18, 2021 

7.2 Pavement Design Assumptions  
We made the following assumptions regarding, and used the following parameters for, the design of the 
pavement sections. 

 Traffic on the site will include up to approximately 250 passenger vehicle trips per day with weekly
garbage trucks and occasional delivery trucks or fire engines.

 Based on the traffic loading noted above and a 2 percent annual growth rate, we estimate the 20-year
design life equivalent single-axle loads (ESALs) to be approximately 50,000 for the site.

 We were not provided with traffic data for the planned roadway; however, for the City standard
pavement section of 3 inches of asphalt over 10 inches of aggregate base, we correlate an equivalent
ESAL loading of 200,000. This ESAL value seems reasonable for a low volume local street, but should be
verified by a traffic engineer or others.

 A resilient modulus of 10,000 pounds per square inch (psi) was estimated for a subgrade that has been
moisture conditioned and compacted in conformance with Section 8.0 Earthwork Recommendations
of this report.

 A resilient modulus of 25,000 psi was estimated for the base rock.

 Initial and terminal serviceability indices of 4.2 and 2.5, respectively.

 Reliability and standard deviation of 85 percent and 0.45, respectively.

 Structural coefficients of 0.42 and 0.10 for the AC and base rock layers, respectively.

 Minimum moduli of rupture and elasticity of 570 and 3,600,000 psi, respectively, for conventional PCC.

 Minimum compressive strength of 4,000 psi for conventional PCC.

Also, construction traffic should be limited to non-building, unpaved portions of the site or haul roads. 
Construction traffic should not be allowed on new pavements. If construction traffic is to be allowed on 
newly constructed road sections, an allowance for additional traffic will need to be made in the design 
pavement section. 

7.3 Pavement Sections 
The AC pavement sections in Table 13 are minimum recommended material thicknesses. 

Table 13 – AC Pavement Sections 

Traffic Basis 
AC Thickness 

(inches) 
Aggregate Base Thickness 

(inches) 
On Site - Drive Aisles 3.0 6.0 

On Site - Parking Stalls 2.5 6.0 
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Traffic Basis 
AC Thickness 

(inches) 
Aggregate Base Thickness 

(inches) 
Roadway Extension to S 15th Street a 3.0 10.0 

Note: 
a. Per Municipal Code Section 18.12.030, the minimum pavement section for streets is 3 inches of asphalt placed in

1 lift, over 10 inches of aggregate base.

The PCC pavement sections in Table 14 include both reinforced and unreinforced sections and are valid for 
all the traffic levels. The unreinforced PCC pavement would most typically be used in areas that receive 
“pass through” traffic (i.e., decorative crosswalks, etc.). The reinforced PCC pavement would typically be 
used as areas with extensive vehicular braking and increased long-term performance requirements (i.e., 
garbage storage areas). 

Table 14 – PCC Pavement Sections 

PCC Pavement Type 
PCC Thickness 

(inches) 
Aggregate Base Thickness 

(inches) 
Unreinforced 5.0 6.0 
Reinforced 6.0 6.0 

7.4 Pavement Materials 

7.4.1 Flexible AC 
The AC should be Level 2, 12.5-mm, dense hot mixed asphalt concrete (HMAC) according to Oregon 
Standard Specifications (OSS) 00744 – Minor Hot Mixed Asphalt Concrete Pavement. The asphalt cement 
binder should be PG 64-22 Performance Grade Asphalt Cement. The minimum AC lift thicknesses should 
be 1.5 inches, though for the roadway a minimum 3-inch-thick lift is required. The AC should be compacted 
to 91 percent of Rice Density of the mix, as determined in accordance with ASTM D 2041. 

7.4.2 Rigid PCC 
Rigid PCC used for pavement should meet the specifications provided in OSS 00756 – Plain Concrete 
Pavement. The installed concrete should be Class 4000 1.5-inch paving concrete per OSS 02001 – 
Concrete. The PCC joints should have a maximum spacing of 12 feet and be constructed in accordance 
with OSS 00756.48 – Joints. Unreinforced PCC should be interlocked at contraction joints (e.g., continuous 
slab with no dowels), though dowels should be used at construction and expansion joints. Reinforced PCC 
shall have No. 4 bars at 18 inches on center, each way at the mid-depth of the PCC. 

7.4.3 Aggregate Base 
Imported granular material used as base aggregate (base rock) should meet the criteria specified in 
Section 8.5 Structural Fill and Backfill of this report. The base aggregate should be compacted to not less 
than 95 percent of the maximum dry density, as determined by ASTM D 1557. 
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8.0 EARTHWORK RECOMMENDATIONS 

8.1 General 
Based on available information, we anticipate that site grading will primarily consist of mass grading to 
increase the site elevation 3 feet above the 100-year flood plain. This will include adding approximately 
3 feet of material to the northwestern end of the site, and approximately 7 feet of material to the 
southeastern portion of the site. However, cutting of the rock outcrop will also be required for the 
roadway extension. 

All earthwork activities should be conducted in accordance with the OSS, particularly OSS 00330 – 
Earthwork, OSS 00400 – Drainage and Sewers, and OSS 02600 – Aggregates, depending upon the 
application (ODOT 2021). 

8.2 Site Preparation 

8.2.1 Subgrade Preparation and Evaluation 
Initial site preparation and earthwork operations will include clearing and grubbing, stripping, and grading 
to establish subgrade elevation for improvements. The site has an organic-rich surficial layer between 
6 and 12 inches thick. This material will not be suitable to remain beneath proposed improvements, 
including buildings and new fills. Actual stripping depths should be based on field observations at the time 
of construction. Stripped material should be transported off-site for disposal or stockpiled for use in 
landscaped areas. 

Trees and their root balls should be grubbed out to the depth of significant roots, which could exceed 3 to 
5 feet bgs for the tall conifer trees. Depending on the methods used to remove the root balls, considerable 
disturbance and loosening of the subgrade could occur during site grubbing. We recommend that soil 
disturbed during grubbing operations be removed to expose firm, undisturbed subgrade. The resulting 
excavations should be backfilled with compacted structural fill. 

Following demolition, stripping, and rough excavation, the suitability of the subgrade for fill should be 
evaluated by a representative of Hart Crowser. In general, subgrades should expose undisturbed soils free 
from organics and debris, and that are firm and unyielding. Visible organic material (i.e., sod, roots larger 
than 0.25-inch diameter, and/or other plant material), debris, and other unsuitable materials should be 
removed from the subgrade area. 

For large areas of subgrade, the subgrade should be evaluated by proof rolling with a fully loaded dump 
truck or similar heavy rubber-tired construction equipment to identify any remaining soft, loose, or 
unsuitable areas. In areas not accessible by trucks for proof rolling, during wet weather, or when the 
exposed subgrade is unsuitable for proof rolling, the subgrade should be evaluated by observing 
excavation activity and probing with a steel foundation probe. 
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8.2.2 Reworking of Existing Fill 
Portions of the site are blanketed by undocumented fill. These materials should be removed and  
re-worked from areas of planned improvement. In general, this processing would include excavating the 
fill, removing debris and oversized materials (greater than 6 inches), moisture conditioning, and 
recompacting the material. More specifically, the undocumented fill should be reworked as an engineered 
fill in accordance with Section 8.6 Fill Placement and Compaction. 

8.3 Wet Soil/Wet Weather Construction 
Existing near-surface soils at the site commonly include fine-grained (clayey) materials, which will be 
susceptible to moisture related disturbance, particularly during wet weather. Therefore, we recommend 
existing surfacing materials be left in place as long as possible to protect the subgrade from equipment 
trafficking. 

Disturbance to the subgrade should be expected if site preparation and earthwork are conducted during 
periods of excessive wet weather and/or when the moisture content of the surficial soil exceeds optimum. 
Wet soil construction practices may be necessary during extensive portions of the year, particularly during 
periods of wet weather. Wet soil construction practices include using equipment, such as smooth 
excavator buckets and tracked equipment, and stabilized haul roads and staging areas constructed of 
quarry spalls and separation geotextile, to limit subgrade disturbance. 

8.4 Excavation and Slopes 

8.4.1 General Excavations 
The site is blanketed by about 1 to 10 feet of soil, which is generally medium stiff or medium dense. Below 
those depths the entire site is underlain by hard basalt bedrock. 

It is our opinion that conventional earthmoving equipment in proper working condition should be capable 
of making necessary general excavations into the onsite soils; however, the bedrock is strong and not likely 
be excavatable with standard equipment. Additionally, the soil contains a large volume of cobbles and 
some boulders, which should also be excavatable with conventional earthwork equipment with some 
additional effort. However, the presence of these materials may cause trenches to cave or slough, 
resulting in greater than anticipated backfill quantities. Removal of bedrock materials is described in more 
detail below. 

The earthwork contractor should be responsible for providing equipment and following procedures as 
needed to excavate the site soils and bedrock materials as described in this report. 

Permanent slope excavations should have a minimum gradient of 2H:1V, and the foundations for the 
Public Safety Building must have a minimum horizontal cover of 10 feet adjacent to permanent slopes. 
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8.4.2 Temporary Excavation Stability (Soil) 
Temporary soil cuts for site excavations that are more than 4 feet deep should be adequately sloped back 
to prevent sloughing and collapse, in accordance with Occupational Safety and Health Administration 
(OSHA) guidelines. 

The stability and safety of cut slopes depend on a number of factors, including: 

 Type and density of the soil;

 Presence and amount of groundwater seepage;

 Depth of cut;

 Proximity and magnitude of the cut to any surcharge loads, such as stockpiled material, traffic loads, or
structures;

 Duration of the open excavation; and

 Care and methods used by the contractor.

Because of the variables involved, actual slope angles required for stability in temporary cut areas can only 
be estimated before construction. It is the responsibility of the contractor to ensure that the excavation is 
properly sloped or braced for worker protection in accordance with OSHA guidelines. The upper on-site 
soils consist of clay and clayey gravel that would be classified as OSHA Class B for excavation purposes. 

In lieu of large open cuts, approved temporary shoring may be used for excavation support. A variety of 
shoring systems are available; consequently, we recommend that the contractor be responsible for 
selecting the appropriate system. All trench excavations should be made in accordance with applicable 
OSHA and state regulations. 

We note that box shoring is a safety feature used to protect workers and does not prevent caving. If the 
excavations are left open for extended periods of time, then caving of the sidewalls may occur. The 
presence of caved material will limit the ability to properly backfill and compact the trenches. The voids 
between the box shoring and the sidewalls of the trenches should be properly filled with sand or gravel 
before caving occurs. 

8.4.3 Rock Excavations and Cuts 
The following specific information should be considered for excavations into bedrock. 

8.4.3.1 Rock Excavation  
The basaltic bedrock is hard and expected to be very difficult to excavate. During excavation of the test pits 
with a relatively small excavator (CAT 305E), the excavator could only expose the upper few inches of the 
rock surface. We anticipate the rock will not be easily excavated beyond this upper surface, and that large 
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dozers with rippers, rock hammers and/or blasting will be required to excavate the rock. Refer to the 
geophysical study in Appendix D for additional discussion regarding the rippability of the bedrock. 

8.4.3.2 Permanent Rock Cuts  
Based on our understanding of the subsurface conditions and review of the preliminary grading plans, 
proposed permanent cuts into bedrock at an inclination of 2H:1V will be globally stable, and will be 
suitable for construction according to the proposed plans and the recommendations in this report. We also 
anticipate that steeper permanent cuts into basaltic andesite bedrock, up to near vertical, may be globally 
stable. However, steeper cuts should be evaluated on a case-by-case basis to verify their global stability, 
but also to evaluate local stability (e.g., rockfall hazard). Furthermore, non-geotechnical considerations 
(i.e., trip-and-fall hazards, maintenance access, etc.) should also be evaluated by the project team in 
concert with Hart Crowser. 

For planning purposes, it is reasonable to assume that from a geotechnical perspective, permanent cuts up 
to 1H:1V are globally stable when excavated into basaltic bedrock. However, permanent cuts into bedrock 
that are steeper than 2H:1V may locally expose areas of lower quality rock, which could require additional 
reinforcement (i.e., rock bolting) and should be evaluated on a case-by-case basis. 

8.4.3.3 Temporary Rock Cuts  
Temporary cuts into basaltic andesite bedrock that will be permanently buttressed by retaining walls or fill 
placed at 2H:1V or flatter, are likely to be stable at inclinations ranging from 1H:1V to near vertical. 
However, the stability of such cuts should be evaluated on a case-by-case basis during construction.  

For planning purposes, it is reasonable to assume that from a geotechnical perspective, temporary cuts up 
to 1/2H:1V are globally stable when excavated into basaltic bedrock.  

8.4.4 Dewatering 
Groundwater is not expected within the depths of excavations; however, we do anticipate that perched 
water will be encountered on top of the underlying bedrock and clayey gravel layers. Measures should be 
taken to provide temporary drainage of perched and surface water to prevent standing water and/or 
erosion at the working surface or in excavations. 

8.5 Structural Fill and Backfill 
Structural fill should be considered to include any fill that is placed beneath buildings, foundations, slabs, 
pavements, and other areas intended to support structural elements or within their influence zone. 

Fill should only be placed over a subgrade that has been prepared in conformance with the prior sections 
of this report. Fill should be placed and compacted per Section 8.6 Fill Placement and Compaction. A 
variety of material may be used as structural fill at the site. However, all material used as structural fill 
should be free of organic matter or other unsuitable materials, and should meet specifications provided in 
the OSS 00330 – Earthwork, OSS 00400 – Drainage and Sewers, and OSS 02600 – Aggregates, depending 
upon the appropriate application. A brief characterization of some of the acceptable materials and our 
recommendations for their use as structural fill are provided below. 
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8.5.1 On-Site Soils 
The native, near-surface site soils generally consist of a clay layer up to 5 feet bgs and then clayey gravel to 
depths of up to 10 feet bgs. The surficial clayey soils are low to medium plasticity and have moisture 
contents between approximately 20 to 35 percent. These soils are generally not considered suitable for 
use as structural fill. However, if the soils are amended with lime or cement, they can be made suitable for 
use as structural fill. Refer to Section 8.5.6 Amended Soil for details. 

Near surface gravelly fill soils may be suitable for re-use provided they are prepared in accordance with 
Section 8.2.2 Reworking of Existing Fill of this report. 

The deeper, native gravelly soils, if segregated from the clayey soil, can be used for structural fill. However, 
these materials were typically saturated from perched water and may need to be dried prior to use. 
Furthermore, cobbles and boulders up to 3 feet in diameter were encountered in this material. Material 
greater than 6 inches in diameter must be removed prior to re-using. If used, the on-site soils should be 
placed and compacted in lifts with maximum uncompacted thicknesses and relative densities as 
recommended in the tables that follow. 

The imported material that has been stockpiled on the southeastern edge of the property appeared to 
consist of a silty sandy matrix with gravel and rounded cobbles up to 6 inches in diameter. This material 
appears to be suitable for use as structural fill; however, prior to use we want to confirm the soil’s 
suitability. 

8.5.2 Imported Structural Fill 
Imported granular material used as structural fill within the building pad should be pit or quarry run rock, 
crushed rock, or crushed gravel and sand and should meet the specifications provided in OSS 00330.14 – 
Selected Granular Backfill, or OSS 00330.15 – Selected Stone Backfill. The imported granular material 
should also be angular, fairly well graded between coarse and fine material, have less than 5 percent by 
dry weight passing the U.S. Standard No. 200 Sieve, and have at least two mechanically fractured faces. 
The material should be placed and compacted in lifts with maximum uncompacted thicknesses and 
relative densities as recommended in the tables that follow. 

Imported material used as structural fill in area outside of the building pad should meet the specifications 
provided in OSS 00330.13 – Selected General Backfill. This imported material should be free of debris, be 
non-plastic, and should not contain any particles greater than 3 inches. 

8.5.3 Aggregate Base 
Imported granular material used as aggregate base (base rock) beneath pavements or the building should 
be clean, crushed rock or crushed gravel and sand that is fairly well-graded between coarse and fine. The 
base aggregate should meet the specifications of OSS 00641 – Aggregate Subbase, Base, and Shoulders.  

Base Aggregate, depending upon application, with the exception that the aggregate have less than 
5 percent by dry weight passing a U.S. Standard No. 200 Sieve and have at least two mechanically 
fractured faces.  
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For use beneath pavements or footings, the aggregate base should have a maximum particle size of 1 inch 
or 1.5 inches, while for use beneath the building or sidewalk slabs should have a maximum particle size of 
0.75 or 1 inch. For use beneath buildings, the base rock should also meet the gradation of OSS 2630.11 – 
Open-Graded Aggregate. 

The aggregate base material should be placed and compacted in lifts with maximum uncompacted 
thicknesses and relative densities as recommended in the tables that follow. 

8.5.4 Trench Backfill 
Trench backfill placed beneath, adjacent to, and for at least 12 inches above utility lines (i.e., the pipe 
zone) should consist of well-graded granular material with a maximum particle size of 1 inch and should 
meet the specifications of OSS 00405.13 – Pipe Zone Material and the pipe manufacturer’s requirements. 

Within pavement and slab subgrades the remainder of the trench backfill up to the subgrade elevation can 
consist of the above 1-inch material or of granular material with a maximum particle size of 3 inches, have 
less than 10 percent by dry weight passing the U.S. Standard No. 200 Sieve, and meet the specifications of 
OSS 00405.14 – Class B, C, or D Trench Backfill, as appropriate. 

In landscape areas, trench backfill placed above the pipe zone may consist of general fill materials that are 
free of organics, materials over 3 inches in diameter, and meet the specifications provided in OSS 00405.14 
– Class A, B, C, or D Trench Backfill, as appropriate.

The material should be placed and compacted in lifts with maximum uncompacted thicknesses and 
relative densities as recommended in the tables that follow. 

8.5.5 Stabilization Material 
If imported granular material is used to create haul roads for construction traffic or is required for 
stabilization of the bases of excavations, we recommend that material consist of pit or quarry run rock, or 
crushed rock. The material should generally be sized between 2 and 6 inches, have less than 5 percent by 
dry weight passing the U.S. Standard No. 4 Sieve, and have at least two mechanically fractured faces. The 
material should be free of organic matter and other deleterious material. The material should also meet 
the specifications of OSS 00330.16 – Stone Embankment Material. 

Stabilization material should be placed in lifts between 12 and 18 inches thick and be compacted to a 
well-keyed condition with appropriate compaction equipment without using vibratory action. In trench 
excavations, a walk behind sheepsfoot roller or a pinwheel on an excavator typically can provide adequate 
compaction if carefully used. 

If groundwater or an unstable subgrade is present and “quarry spalls” or similar open-graded rocks are 
used for stabilization of the base of excavations or access roadways, then a layer of separation fabric 
should be placed atop the stabilization material prior to the placement of the pipe bedding material. The 
geotextile should meet the specifications provided in OSS 02320.20 – Geotextile Property Values for soil 
separation. The geotextile should be installed in conformance with the specifications provided in 
OSS 00350 – Geosynthetic Installation. 
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8.5.6 Amended Soil 
As an alternative to the use of imported granular material for structural fill, an experienced contractor may 
be able to amend the on-site soils with hydrated lime of Portland cement to obtain suitable support 
properties. Successful use of soil amendment depends on the use of correct mixing techniques, soil 
moisture content, and amendment quantities. Specific recommendations for soil amending, based on 
exposed site conditions and contractor equipment, can be provided if necessary. 

Amended soils are hard and have low permeability. These soils do not drain well nor are they suitable for 
planting. Future planted areas should not be amended, if practical, or accommodations should be made 
for drainage and planting. 

8.5.7 Drain Rock 
Drain rock should consist of angular, granular material that meets the specifications provided in 
OSS 00430.11 – Granular Drain Backfill Material. The drain rock should be wrapped in a Type 1 drainage 
geotextile that meets the specifications provided in OSS Table 02320-1 – Geotextile Property Values. The 
geotextile should be installed in conformance with OSS 00350 – Geosynthetic Installation. 

8.6 Fill Placement and Compaction 
Structural fill should be placed and compacted in accordance with the following guidelines. 

 Place fill and backfill on a prepared subgrade that consists of firm, inorganic native soils, or approved
structural fill.

 Place fill or backfill in uniform horizontal lifts with a thickness appropriate for the material type and
compaction equipment. Table 15 provides general guidance for lift thicknesses.

Table 15 – Guidelines for Uncompacted Lift Thickness 

Compaction Equipment 

Guidelines for Uncompacted Lift Thickness 
(inches) 

On-Site Soil 
Granular and Crushed 

Rock Maximum Particle 
Size < 1.5 inch 

Crushed Rock 
Maximum Particle 

Size > 1.5 inch 
Plate Compactors and 

Jumping Jacks 
4 - 8 4 - 8 Not Recommended 

Rubber-Tire Equipment 6 - 8 10 - 12 6 - 8 
Light Roller 8 - 10 10 - 12 8 - 10 

Heavy Roller 10 - 12 12 - 18 12 - 16 
Hoe Pack Equipment 12 - 16 18 - 24 12 - 16 

Note: 
The above table is based on our experience and is intended to serve as a guideline. The information provided in this 
table should not be included in the project specifications. 

 Use appropriate operating procedures to attain uniform coverage of the area being compacted.
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 Place fill at a moisture content within approximately 3 percent of optimum as determined in
accordance with ASTM Test Method D 1557. Moisture condition fill soil to achieve uniform moisture
content within the specified range before compacting. Compact fill to the percent of maximum dry
densities as noted in Table 16 below.

 Do not place, spread, or compact fill soils during freezing or unfavorable weather conditions. Frozen or
disturbed lifts should be removed or properly recompacted prior to placement of subsequent lifts of
fill soils.

Table 16 – Fill Compaction Criteria 

Fill Type 

Percent of Maximum Dry Density 
Determined in Accordance with ASTM D 1557 

0 - 2 Feet Below 
Subgrade 

> 2 Feet Below
Subgrade

Pipe Bedding and 
Pipe Zone 

Mass Fill  
(fine-grained soils) 

92 92 ----- 

Mass Fill  
(granular materials) 

95 90 ----- 

Aggregate Base 95 95 ----- 
Trench Backfill 95 92 90 

Nonstructural Trench Backfill 90 88 ----- 
Nonstructural Zones 90 88 90 

Note: 
“Nonstructural” areas are only located in landscaping zones, where the potential for localized trench settlement is 
acceptable to the owner. 

During structural fill placement and compaction, a sufficient number of in-place density tests should be 
completed by Hart Crowser to verify that the specified degree of compaction is being achieved. For 
structural fill with more than 30 percent retained on the 3/4-inch sieve, Hart Crowser should visually verify 
proper compaction with a proof roll or other methods. 

9.0 CONSTRUCTION OBSERVATIONS 
Satisfactory foundation and earthwork performance depends to a large degree on quality of construction. 
Sufficient monitoring of the project activities is a key part of determining that the work is completed in 
accordance with the construction drawings and specifications. Subsurface conditions observed during 
construction should be compared with those encountered during subsurface explorations. Recognition of 
changed conditions often requires experience; therefore, Hart Crowser or their representative should visit 
the site with sufficient frequency to detect whether subsurface conditions change significantly from those 
anticipated. 

We recommend that Hart Crowser be retained to monitor construction at the site to confirm that 
subsurface conditions are consistent with the site explorations and to confirm that the intent of project 
plans and specifications relating to earthwork and foundation construction are being met. In particular, we 
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recommend that the foundation construction and compaction of structural fill be observed and/or tested 
by Hart Crowser. 

10.0 LIMITATIONS 
We have prepared this report for the exclusive use of the City of St. Helens and Mackenzie and their 
authorized agents for the proposed Public Safety Building project in St. Helens, Oregon. Our work was 
completed in general accordance with our proposal dated September 28, 2021, and our Personal Services 
Agreement with the City of St. Helens, dated October 15, 2021. Our report is intended to provide our 
opinion of geotechnical parameters for design and construction of the proposed project based on 
exploration locations that are believed to be representative of site conditions. However, conditions can 
vary significantly between exploration locations and our conclusions should not be construed as a 
warranty or guarantee of subsurface conditions or future site performance. 

Within the limitations of scope, schedule, and budget, our services have been executed in accordance with 
generally accepted practices in the field of geotechnical engineering in this area at the time this report was 
prepared. No warranty, expressed or implied, should be understood. 

Any electronic form, facsimile, or hard copy of the original document (i.e., email, text, table, and/or figure), 
if provided, and any attachments are only a copy of the original document. The original document is stored 
by Hart Crowser and will serve as the official document of record. 
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Figure

St Helens Public Safety Building
St. Helens, Oregon

Peak Directional Scaling Factors 
(Shahi and Baker, 2013)
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APPENDIX A 

Field Explorations 

General 
We evaluated subsurface conditions at the site by advancing ten test pits and three infiltration test holes 
on October 25 and 26, 2021. The field explorations were coordinated and overseen by geotechnical staff 
from Hart Crowser; who classified the various soil units encountered, obtained representative soil samples 
for geotechnical testing, recorded groundwater conditions, and maintained a detailed log of each 
exploration. Logs of the test pits are included in this appendix. Results of the laboratory testing are 
indicated on the exploration logs and are included in Appendix B. 

Materials encountered in the explorations were classified in the field in general accordance with ASTM 
Standard Practice D 2488 “Standard Practice for the Classification of Soils (Visual-Manual Procedure).” 
Disturbed (“grab”) samples were collected from sidewalls or excavation spoils during test pit explorations 
and from the core samples in the push probe boring. Sampling intervals are shown on the exploration logs 
included in this appendix. 

The exploration logs in this appendix show our interpretation of the exploration, sampling, and testing 
data. The logs indicate the depth where the soils change. Note that the change may be gradual. In the 
field, we classified the samples taken from the explorations according to the methods presented on the 
Figure A-1 Key to Exploration Logs. This figure also provides a legend explaining the symbols and 
abbreviations used in the logs. 

The approximate locations of the explorations are shown on Figure 2 of the report. Explorations were 
located in the field using a mapping grade Trimble GPS unit. 

Test Pits 
Ten test pit explorations, designated TP-1 through TP-10, were excavated on October 25 and 26, 2021. 
Test pit explorations were completed using a CAT Model 305E hydraulic trackhoe operated by Stratus 
Corporation of Gaston, Oregon. The explorations were continuously observed by geotechnical staff 
members from Hart Crowser and detailed field logs of the test pits were prepared. Disturbed (“grab”) 
samples were collected from sidewalls or excavation spoils during test pit explorations. Sampling intervals 
are shown on the exploration logs included in this appendix. 

Infiltration Testing 
We conducted three infiltration tests designed IT-1 through IT-3 at the site adjacent to three test pits. IT-1 
was conducted adjacent to TP-2, IT-2 adjacent to TP-4, and IT-3 adjacent to TP-5. The tests consisted of 
single-ring falling head infiltration tests or small open test pit holes, as referenced in and conducted in 
general accordance with the procedures in Portland 2020, and as briefly described below. Single-ring 
falling tests were attempted at each test locations; however, due to gravelly to cobbly nature of the site 
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soils, open-pit tests were utilized when pipe could not be sufficiently imbedded to conduct the single-ring 
tests. Infiltration test IT-1 is an open pit tests, while IT-2 and IT-3 are single-ring falling head tests. 

The primary test pits were excavated to a depth of approximately 6 feet or more below the base of the 
tests to verify subsurface conditions below the base of the test. The adjacent infiltration test pits were 
advanced adjacent to each primary test pit and cuttings/or grab samples generated from infiltration 
holes/pits were observed to verify that subsurface conditions were relatively consistent with the primary 
test pit excavation. 

 At IT-2 and IT-3, a 6-inch-diameter PVC pipe was placed in the bottom of the test pit. The tip of the
pipe was pushed into the soil approximately 6 or more inches to form a seal around the base of the
pipe. At IT-1, an approximately 2- by 2-foot area was excavated at the bottom of the test pit for the
infiltration tests, because pipes could not be used due to the gravelly nature of the soils.

 The pipes/pits were filled with water depths roughly corresponding to the anticipated capacity of
potential infiltration systems and were allowed to saturate. The tests were allowed to saturate for a
minimum of approximately 4 hours or until the draw-down rates had sufficiently stabilized, as
described in the test procedure.

 After the saturation period, the infiltration rate was monitored until the rate stabilized.

The results of our infiltration tests are provided in Section 3.3.5 of this report. Please refer to the body of 
the report for a discussion of our findings and recommendations regarding the design of infiltration 
systems. 
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Figure A-1
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Organic Soil; Organic Soil with Sand or
Gravel; Sandy or Gravelly Organic SoilOL/OH

CH Fat Clay; Fat Clay with Sand or
Gravel; Sandy or Gravelly Fat Clay

Lean Clay; Lean Clay with Sand or
Gravel; Sandy or Gravelly Lean ClayCL

Clays

Organics

Highly Organic
(>50% organic material)

(based on Atterberg Limits)
Silty Clay Silty Clay; Silty Clay with Sand or Gravel;

Gravelly or Sandy Silty Clay

Sand, Gravel
Trace
Few
Cobbles, Boulders
Trace
Few
Little
Some

Minor Constituents

<5
5 - 15

<5
5 - 10
15 - 25
30 - 45

Moisture
Dry
Moist
Wet

Absence of moisture, dusty, dry to the touch
Damp but no visible water
Visible free water, usually soil is below water table

Cuttings

0
5

11
31

Very loose
Loose

Medium dense
Dense

Very dense

to
to
to
to
to

>30

to
to
to
to

>50

4
10
30
50

Very soft
Soft

Medium stiff
Stiff

Very stiff
Hard

0
2
5
9

16

1
4
8

15
30

Well Symbols

Sample Description

Relative Density/Consistency
Soil density/consistency in borings is related primarily to the standard
penetration resistance (N). Soil density/consistency in test pits and probes is
estimated based on visual observation and is presented parenthetically on
the logs.

N
(Blows/Foot)

SILT or CLAY
Consistency

SAND or GRAVEL
Relative Density

N
(Blows/Foot)

Slough

Estimated Percentage

Well Tip or Slotted Screen

Clean
Gravels

Gravels

Sands with
few Fines

Sands

Sands with
Fines

(>12% fines)

1.5" I.D. Split Spoon

Groundwater Indicators

Soil Test Symbols

Sonic Core

Modified California
Sampler

Grab

Sample Symbols

Groundwater Level on Date or At Time of Drilling (ATD)

Groundwater Level on Date Measured in Piezometer

Groundwater Seepage (Test Pits)

Identification of soils in this report is based on visual field and laboratory observations which include density/consistency, moisture condition,
grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing unless presented herein. ASTM D 2488
visual-manual identification methods were used as a guide. Where laboratory testing confirmed visual-manual identifications, then ASTM D
2487 was used to classify the soils.

Gravels with
Fines

Elastic Silt; Elastic Silt with Sand or
Gravel; Sandy or Gravelly Elastic Silt

(5-12% fines)

(>12% fines)

Poorly Graded Gravel with Clay;
Poorly Graded Gravel with Clay and Sand

Graph

GW-GM

Symbols

GW

GW-GC

GC

SW

SP

Liquid Limit (LL)
Water Content (WC)
Plastic Limit (PL)

SW-SM

SW-SC

SP-SM

SP-SC

SM

SC

ML

MH

(<5% fines)

Poorly Graded Sand with Clay;
Poorly Graded Sand with Clay and Gravel

Typical
Descriptions

Well-Graded Gravel;
Well-Graded Gravel with Sand

Poorly Graded Gravel;
Poorly Graded Gravel with Sand

Clayey Gravel;
Clayey Gravel with Sand

Sand Pack

Monument
Surface Seal

Bentonite Seal

Well Casing

Well-Graded Sand;
Well-Graded Sand with Gravel

Poorly Graded Sand;
Poorly Graded Sand with Gravel

Silty Sand;
Silty Sand with Gravel

Silty Gravel;
Silty Gravel with Sand

PT

CL-ML

Clayey Sand;
Clayey Sand with Gravel

Silt; Silt with Sand or Gravel;
Sandy or Gravelly Silt

Fine Grained
Soils

More than 50%
of Material

Passing No. 200
Sieve

Silts

Well-Graded Gravel with Silt;
Well-Graded Gravel with Silt and Sand

Well-Graded Gravel with Clay;
Well-Graded Gravel with Clay and Sand

Poorly Graded Gravel with Silt;
Poorly Graded Gravel with Silt and Sand

Sand
and

Sandy
Soils

More than
50% of Coarse

Fraction
Passing No. 4

Sieve

Gravel
and

Gravelly
Soils

More than
50% of Coarse

Fraction
Retained on
No. 4 Sieve

Coarse
Grained

Soils

More than 50%
of Material

Retained on
No. 200 Sieve

GP

GP-GM

GP-GC

GM

Major Divisions

Well-Graded Sand with Silt
Well-Graded Sand with Silt and Gravel

(<5% fines)

Well-Graded Sand with Clay;
Well-Graded Sand with Clay and Gravel

Poorly Graded Sand with Silt;
Poorly Graded Sand with Silt and Gravel

(5-12% fines)

USCS

USCS Soil Classification Chart (ASTM D 2487)

Peat - Decomposing Vegetation -
Fibrous to Amorphous Texture

Rock Core Run

Push ProbeThin-walled Sampler

%F
AL

CA
CAUC
CAUE
CBR
CIDC
CIUC
CK0DC
CK0DSS
CK0UC
CK0UE
CRSCN
DS
DSS
DT
GS
HYD
ILCN
K0CN
kc
kf
MD
OC
OT
P
PID
PP
SG
TRS
TV
UC
UUC
VS
WC

Percent Passing No. 200 Sieve
Atterberg Limits (%)

Chemical Analysis
Consolidated Anisotropic Undrained Compression
Consolidated Anisotropic Undrained Extension
California Bearing Ratio
Consolidated Drained Isotropic Triaxial Compression
Consolidated Isotropic Undrained Compression
Consolidated Drained k0 Triaxial Compression
Consolidated k0 Undrained Direct Simple Shear
Consolidated k0 Undrained Compression
Consolidated k0 Undrained Extension
Constant Rate of Strain Consolidation
Direct Shear
Direct Simple Shear
In Situ Density
Grain Size Classification
Hydrometer
Incremental Load Consolidation
k0 Consolidation
Constant Head Permeability
Falling Head Permeability
Moisture Density Relationship
Organic Content
Tests by Others
Pressuremeter
Photoionization Detector Reading
Pocket Penetrometer
Specific Gravity
Torsional Ring Shear
Torvane
Unconfined Compression
Unconsolidated Undrained Triaxial Compression
Vane Shear
Water Content (%)

3.0" I.D. Split Spoon

Signal
Cable

Vibrating
Wire
Piezometer
(VP)
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Figure A-1

> 16000 psi

8000 - 16000 psi

4000 - 8000 psi

1000 - 4000 psi

100 - 1000 psi

< 100 psi

blows of hammer to fracture or chip. Hammer rebounds after  impact.

Can be scratched with knife or pick only with difficulty. Several hard
hammer blows required to fracture specimen.

Can be scratched by knife or pick. Specimen can be fractured with  a
single firm blow of hammer/geology pick.

Can be peeled by a pocket knife with difficulty. Cannot be scratched
with fingernail. Shallow indentation made by firm blow of geology pick.

Crumbles under firm blows with point of a geology pick. Can be

Sheet 2 of 3

peeled by a pocket knife. Scratched with fingernail.

Can be indented with difficulty by thumbnail. May be moldable or
friable with finger pressure.

Very Hard

Hard

Medium Hard

Cannot be scratched by knife or sharp pick. Specimen require many

Soft

Very Soft

Extremely Soft

R5

R4

R3

R2

R1

R0

Scale of Relative Rock Hardness

Scale of Relative Rock Weathering

Crystals are bright. Discontinuities may show some minor surface staining. No discoloration in rock fabric.

Rock mass is generally fresh. Discontinuities are stained and may contain clay. Some discoloration in rock fabric.
Decomposition extends up to 1 inch into rock.

Rock mass is decomposed 50% or less. Significant portions of rock show discoloration and weathering effects. Crystals
are dull and show visible chemical alteration. Discontinuities are stained and may contain secondary mineral deposits.

Rock mass is more than 50% decomposed. Rock can be excavated with geologist’s pick. All discontinuities exhibit
secondary mineralization. Complete discoloration of rock fabric. Surface of core is friable and usually pitted due to

washing out of highly altered minerals by drilling water.

Rock mass is completely decomposed. Original rock “fabric” may be evident. May be reduced to soil with hand pressure.Decomposed

Predominantly
Decomposed

Moderately
Weathered

Slightly
Weathered

Fresh

Very Thick (massive)

Less than 2 inches

2 inches to 1 foot

1 foot to 3 feet

3 feet to 10 feet

More than 10 feet

Joint and Bedding Spacing Terms

Very Close

Close

Moderately Close

Wide

Very Wide

Very Thin (laminated)

Thin

Medium

Thick
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Hardness
Designation

Term Field Identification
Uniaxial Compressive

Strength

Term Description

Joint Spacing Terms Bedding/Foliation Spacing TermsSpacing
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Figure A-1

Some Vesicules 5 to 25 Percent

Other Terms:

Reference:

Rock Quality Designation (RQD) = the percentage of rock core recovered in intact pieces of 4 inches or more in length in the
length of a core run.  Does not include mechanical breaks caused by drilling.

Core Recover (CR) = the ratio of core recovered to the core run length expressed as a percentage.

Oregon Department of Transportation (ODOT), 1987. Soil and Rock Classification Manual, May 1987.

Highly Vesicular 15 to 50 Percent

Scoriaceous Greater than 50 Percent

Pegmatitic Very large; diameters measured in inches or feet

Phaneritic Can be seen with the naked eye

Porphyritic Grained of two widely different sizes

Aphanitic Cannot be seen with the naked eye

Glassy

Degree of Vesicularity

No grains present

Igneous Rock Textures

Laminations Thin beds (<1 cm)

Fissile Tendency to break along laminations.

Parting Tendency to break parallel to bedding.

Cinders Uncemented glassy and vesicular ejecta 4-32 mm size

Tuff Breccia (Agglomerate)

Lapilli Tuff

Tuff

Pumice Excessively vesiculated glassy lava

Composed of ejecta >32mm size, in ash/tuff matrix, indurated

Composed of ejecta 4-32 mm size, in ash/tuff matrix, indurated

Foliation
Non-depositional

(e.g., segregation and layering of minerals in metamorphic rock)

Stratification Terms

Cemented volcanic ash particles <4mm size, indurated

Pyroclastic Rocks
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Designation Percentage of Cavities (by volume) of Total Sample

Texture Grain Size

CharacteristicsTerm

Rock Name Characteristics
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S-1

S-2
AL, GS, WC

S-3

S-4

Topsoil (3-inch thick)

POORLY GRADED GRAVEL (GP), trace cobbles/boulders, (loose), moist, black,
fine to coarse angular gravel. [FILL]

SILTY GRAVEL WITH SAND (GM), (loose to medium dense), moist, brown, fine to
coarse sand, fine to coarse angular to subangular gravel. [RESIDUAL SOIL]

BASALT, gray-brown, predominantly decomposed, very soft to medium hard (R1 to
R3) [GRANDE RONDE BASALT]

grades to brown, moderately weathered, medium hard (R3)

Refusal at 5.5 feet.
Refusal on hard (R4) basalt

Sample Data

Test Pit Log

TP-1

WC

10 20 30 40

Sheet 1 of 1

Figure A-2Project:
Location:
Project No.:

St. Helens Public Safety Building
St. Helens, Oregon
 0203864-000

General Notes:
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.
3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.
5. Location and ground surface elevations are approximate.
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T
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Contractor/Crew: Stratus Corporation / Scott Flaherty

Rig Model/Type: Cat® 305E / Excavator

Comments:

Total Depth: 5.5 feet Depth to Seepage: Not Encountered

Logged by: R. Rosenberg Checked by: D. Knapp

Location: Lat: 45.852430  Long: -122.809902 (WGS 84)

Ground Surface Elevation:  55.64 feet (NAVD 88)

Date Started: 10/25/2021 Date Completed: 10/25/2021

H
C

 T
E

S
T

 P
IT

 -
 \

\H
A

LE
Y

A
LD

R
IC

H
.C

O
M

\S
H

A
R

E
\S

E
A

_D
A

T
A

\G
IN

T
\H

C
_L

IB
R

A
R

Y
.G

LB
 -

 1
8/

11
/2

1 
10

:0
0 

- 
\\

H
A

LE
Y

A
LD

R
IC

H
.C

O
M

\S
H

A
R

E
\P

D
X

_D
A

T
A

\N
O

T
E

B
O

O
K

S
\0

20
38

64
-0

00
_S

T
_H

E
LE

N
S

_P
U

B
LI

C
_S

A
F

E
T

Y
_B

LD
G

\F
IE

LD
 D

A
T

A
\P

E
R

M
_G

IN
T

 F
IL

E
S

\2
03

86
4_

E
X

P
LO

R
A

T
IO

N
S

.G
P

J 
- 

m
sc

hw
ei

tz
er

12

12

12

12

0.0

2.5

5.0

7.5

10.0

55
.0

52
.5

50
.0

47
.5

45
.0

0.0

2.5

5.0

7.5

10.0

28

300

Item 1.



S-1
AL, WC

S-2
GS, WC

S-3

SANDY SILT (ML), (soft), moist, black, fine to coarse sand, low plasticity, root zone
(Topsoil 12-inch thick).

SANDY SILT (ML), (soft to medium stiff), moist, brown, fine to coarse sand,
medium plasticity, micaceous. [ALLUVIUM]

CLAYEY GRAVEL WITH SAND (GC), little cobbles, (medium dense to dense),
moist, light brown, fine to coarse sand, fine to coarse angular to subangular gravel,
low plasticity fines. [RESIDUAL SOIL]

Refusal at 5.5 feet.
Refusal on hard (R4) basalt

Sample Data

Test Pit Log

TP-2

WC

10 20 30 40

Sheet 1 of 1

Figure A-3Project:
Location:
Project No.:

St. Helens Public Safety Building
St. Helens, Oregon
 0203864-000

General Notes:
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.
3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.
5. Location and ground surface elevations are approximate.
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Contractor/Crew: Stratus Corporation / Scott Flaherty

Rig Model/Type: Cat® 305E / Excavator

Comments:

Total Depth: 5.5 feet Depth to Seepage: Not Encountered

Logged by: R. Rosenberg Checked by: D. Knapp

Location: Lat: 45.852223  Long: -122.812049 (WGS 84)

Ground Surface Elevation:  61.85 feet (NAVD 88)

Date Started: 10/25/2021 Date Completed: 10/25/2021
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S-1

SANDY SILT (ML), (soft), moist, black, fine to coarse sand, low plasticity, root zone (Topsoil 12-inch thick).

Refusal at 1.0 feet.
Refusal on hard (R4) basalt

Sample Data

Test Pit Log

TP-3 Sheet 1 of 1

Figure A-4Project:
Location:
Project No.:

St. Helens Public Safety Building
St. Helens, Oregon
 0203864-000

General Notes:
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.
3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.
5. Location and ground surface elevations are approximate.
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Contractor/Crew: Stratus Corporation / Scott Flaherty

Rig Model/Type: Cat® 305E / Excavator

Comments:

Total Depth: 1 feet Depth to Seepage: Not Encountered

Logged by: R. Rosenberg Checked by: D. Knapp

Location: Lat: 45.851719  Long: -122.812122 (WGS 84)

Ground Surface Elevation:  61.41 feet (NAVD 88)

Date Started: 10/25/2021 Date Completed: 10/25/2021
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S-1
WC

S-2
AL, WC

S-3
GS, WC

SANDY SILT (ML), (soft), moist, black, fine to coarse sand, low plasticity, root zone
(Topsoil 12-inch thick).

SANDY SILT (ML), (soft to medium stiff), moist, light brown, fine to medium sand,
low to medium plasticity, micaceous. [ALLUVIUM]

CLAYEY GRAVEL WITH SAND (GC), some cobbles, (medium dense to dense),
moist, light brown, fine to coarse sand, fine to coarse angular to subangular gravel,
low plasticity fines. [RESIDUAL SOIL]

Refusal at 7.0 feet.
Refusal on hard (R4) basalt

Sample Data

Test Pit Log

TP-4

WC

10 20 30 40

Sheet 1 of 1

Figure A-5Project:
Location:
Project No.:

St. Helens Public Safety Building
St. Helens, Oregon
 0203864-000

General Notes:
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.
3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.
5. Location and ground surface elevations are approximate.
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Contractor/Crew: Stratus Corporation / Scott Flaherty

Rig Model/Type: Cat® 305E / Excavator

Comments:

Total Depth: 7 feet Depth to Seepage: Not Encountered

Logged by: R. Rosenberg Checked by: D. Knapp

Location: Lat: 45.851458  Long: -122.811639 (WGS 84)

Ground Surface Elevation:  58.12 feet (NAVD 88)

Date Started: 10/25/2021 Date Completed: 10/25/2021
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S-1
AL, WC

S-2

SANDY SILT (ML), (soft), moist, black, fine to coarse sand, low plasticity, root zone
(Topsoil 6-inch thick).

SILTY GRAVEL (GM), (loose), moist, dark brown to black, fine to coarse angular
gravel and cobbles, nonplastic to low plasticity fines, contains wood, brick, and
garbage. [FILL]

SANDY LEAN CLAY (CL), (medium stiff), moist, light brown, fine sand, low to
medium plasticity fines, micaceous. [ALLUVIUM]

CLAYEY GRAVEL WITH SAND (GC), (medium dense to dense), moist to wet, light
brown, fine to coarse sand, fine to coarse angular to subangular gravel, low to
medium plasticity fines. [RESIDUAL SOIL]

Refusal at 10.0 feet.
Refusal on hard (R4) basalt

Sample Data

Test Pit Log

TP-5

WC

10 20 30 40

Sheet 1 of 1

Figure A-6Project:
Location:
Project No.:

St. Helens Public Safety Building
St. Helens, Oregon
 0203864-000

General Notes:
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.
3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.
5. Location and ground surface elevations are approximate.
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Contractor/Crew: Stratus Corporation / Scott Flaherty

Rig Model/Type: Cat® 305E / Excavator

Comments:

Total Depth: 10 feet Depth to Seepage: Not Encountered

Logged by: R. Rosenberg Checked by: D. Knapp

Location: Lat: 45.851535  Long: -122.811108 (WGS 84)

Ground Surface Elevation:  56.09 feet (NAVD 88)

Date Started: 10/25/2021 Date Completed: 10/25/2021
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S-1

SILTY GRAVEL (GP-GM), some cobbles, few boulders, (loose to medium dense), moist, black to dark brown,
fine to coarse angular to subangular gravel, boulders up 2 feet. [FILL]

grades to wet
moderate seepage

Refusal at 7.0 feet.
Refusal on hard (R4) basalt

 1
0/

25
/2

02
1

Sample Data

Test Pit Log

TP-6 Sheet 1 of 1

Figure A-7Project:
Location:
Project No.:

St. Helens Public Safety Building
St. Helens, Oregon
 0203864-000

General Notes:
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.
3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.
5. Location and ground surface elevations are approximate.
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Contractor/Crew: Stratus Corporation / Scott Flaherty

Rig Model/Type: Cat® 305E / Excavator

Comments:

Total Depth: 7 feet Depth to Seepage: 6 feet

Logged by: R. Rosenberg Checked by: D. Knapp

Location: Lat: 45.851841  Long: -122.810641 (WGS 84)

Ground Surface Elevation:  57.00 feet (NAVD 88)

Date Started: 10/25/2021 Date Completed: 10/25/2021
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S-1

S-2

SANDY SILT (ML), (soft), moist, black, fine to coarse sand, low plasticity, root zone (Topsoil 6-inch thick).

SILTY GRAVEL WITH SAND (GM), few boulders, (loose), moist, brown, fine to coarse angular gravel, contains
wood and debris. [FILL]

CLAYEY GRAVEL WITH SAND (GC), little boulders, (medium dense to dense), dry, light brown, fine to coarse
angular gravel, boulders up to 3 feet. [RESIDUAL SOIL]

Refusal at 5.5 feet.
Refusal on hard (R4) basalt

Sample Data

Test Pit Log

TP-7 Sheet 1 of 1

Figure A-8Project:
Location:
Project No.:

St. Helens Public Safety Building
St. Helens, Oregon
 0203864-000

General Notes:
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.
3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.
5. Location and ground surface elevations are approximate.
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Contractor/Crew: Stratus Corporation / Scott Flaherty

Rig Model/Type: Cat® 305E / Excavator

Comments:

Total Depth: 5.5 feet Depth to Seepage: Not Encountered

Logged by: R. Rosenberg Checked by: D. Knapp

Location: Lat: 45.852701  Long: -122.809734 (WGS 84)

Ground Surface Elevation:  52.97 feet (NAVD 88)

Date Started: 10/26/2021 Date Completed: 10/26/2021
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SANDY SILT (ML), (soft), moist, black, fine to coarse sand, low plasticity, root zone (Topsoil 3-inch thick).

SILT WITH GRAVEL (ML), (soft), moist, dark brown, fine subangular to angular gravel. [RESIDUAL SOIL]

SILTY GRAVEL (GM), few boulders, (medium dense), moist, brown, coarse angular gravel, boulders up to 1.7 feet.

minor seepage
Refusal at 2.0 feet.

Refusal on hard to very hard (R4 to R5) basalt
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Test Pit Log

TP-8 Sheet 1 of 1

Figure A-9Project:
Location:
Project No.:

St. Helens Public Safety Building
St. Helens, Oregon
 0203864-000

General Notes:
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.
3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.
5. Location and ground surface elevations are approximate.
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Description

Contractor/Crew: Stratus Corporation / Scott Flaherty

Rig Model/Type: Cat® 305E / Excavator

Comments:

Total Depth: 2 feet Depth to Seepage: 1.9 feet

Logged by: R. Rosenberg Checked by: D. Knapp

Location: Lat: 45.852240  Long: -122.810513 (WGS 84)

Ground Surface Elevation:  71.06 feet (NAVD 88)

Date Started: 10/26/2021 Date Completed: 10/26/2021
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S-1
AL, GS, WC

S-2

SILTY GRAVEL WITH SAND (GM), little to some cobbles, (loose), moist, black to
dark brown, fine to coarse gravel, nonplastic fines. [FILL]

SANDY ELASTIC SILT (MH), (medium stiff), moist, light brown, fine to medium
sand, low to medium plasticity fines, micaceous. [ALLUVIUM]

CLAYEY GRAVEL WITH SAND (GC), little to some cobbles, (medium dense to
dense), moist, brown, fine to coarse angular gravel. [RESIDUAL SOIL]

Refusal at 8.0 feet.
Refusal on hard (R4) basalt

Sample Data

Test Pit Log

TP-9

WC

10 20 30 40

Sheet 1 of 1

Figure A-10Project:
Location:
Project No.:

St. Helens Public Safety Building
St. Helens, Oregon
 0203864-000

General Notes:
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.
3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.
5. Location and ground surface elevations are approximate.
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Contractor/Crew: Stratus Corporation / Scott Flaherty

Rig Model/Type: Cat® 305E / Excavator

Comments:

Total Depth: 8 feet Depth to Seepage: Not Encountered

Logged by: R. Rosenberg Checked by: D. Knapp

Location: Lat: 45.852197  Long: -122.811469 (WGS 84)

Ground Surface Elevation:  59.88 feet (NAVD 88)

Date Started: 10/25/2021 Date Completed: 10/25/2021
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S-1
WC

S-2
AL

SANDY SILT (ML), (soft), moist, black, fine to coarse sand, low plasticity, root zone
(Topsoil 6-inch thick).

LEAN CLAY WITH SAND (CL), (medium stiff), moist, light brown, medium to fine
sand, low to medium plasticity, micaceous. [ALLUVIUM]

CLAYEY GRAVEL WITH SAND (GC), little to some cobbles, (medium dense to
dense), moist, light brown, fine to coarse angular gravel, low to medium plasticity
fines. [RESIDUAL SOIL]

Refusal at 7.5 feet.
Refusal on hard (R4) basalt

Sample Data

Test Pit Log

TP-10

WC

10 20 30 40
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Figure A-11Project:
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Project No.:

St. Helens Public Safety Building
St. Helens, Oregon
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General Notes:
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.
3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.
5. Location and ground surface elevations are approximate.
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APPENDIX B 

Laboratory Testing 

General 
Soil samples obtained from the exploration were transported to our laboratory and evaluated to confirm 
or modify field classifications, as well as to assess engineering properties of the soils encountered. 
Representative samples were selected for laboratory testing. The tests were performed in general 
accordance with the test methods of the ASTM or other applicable procedures. A summary of the test 
results is included as Figure B-1. 

Visual Classifications 
Soil samples obtained from the explorations were visually classified in the field and in our geotechnical 
laboratory based on the Unified Soil Classification System (USCS) and ASTM classification methods. ASTM 
Test Method D 2488 was used to classify soils using visual and manual methods. ASTM Test 
Method D 2487 was used to classify soils based on laboratory test results. 

Laboratory Test Results 

Moisture Content 
Moisture contents of samples were obtained in general accordance with ASTM Test Method D 2216. The 
results of the moisture content tests completed on samples from the explorations are presented on the 
exploration log included in Appendix A and on Figure B-1 in this appendix. 

Fines Content Analyses 
Fines content analyses were performed to determine the percentage of soils finer than the No. 200 
Sieve—the boundary between sand size particles and silt size particles. The tests were performed in 
general accordance with ASTM Test Method D 1140. The test results are indicated on the exploration log 
included in Appendix A and on Figure B-1 in this appendix. 

Sieve Analyses 
Sieve analysis tests were performed to determine the quantitative distribution of particle sizes in the 
sample. The tests were performed in general accordance with ASTM Test Methods D 6913 04 and D 1140. 
The “percent fines” portion of the test results are indicated on the appropriate exploration log included in 
Appendix A and on Figure B-1 in this appendix. The full test results are shown on Figure B-2 in this 
appendix. 

Atterberg Limits Testing 
Atterberg limits (liquid limit, plastic limit, and plasticity index) were obtained in general accordance with 
ASTM Test Method D 4318. The results of the Atterberg limits tests are presented on the exploration logs 
included in Appendix A, summarized on Figure B-1 in this appendix, and shown in detail on Figure B-2 in 
this appendix.
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TP-1 S-2 2.0 20.1 28 36 32 4

TP-2 S-1 2.0 29.6 46 29 17

TP-2 S-2 3.5 16.3 41 16 42

TP-4 S-1 1.5 28.1

TP-4 S-2 4.5 24.8 46 28 18

TP-4 S-3 6.5 24.3 25 20 55

TP-5 S-1 6.0 35.1 45 25 20

TP-9 S-1 3.0 19.7 76 52 29 23

TP-10 S-1 2.5 25.0

TP-10 S-2 6.5 43 26 17
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Figure B-1Summary of
Laboratory Results
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Figure B-2Project:
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Project No.:

St. Helens Public Safety Building
St. Helens, Oregon
 0203864-000
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St. Helens Public Safety Building
St. Helens, Oregon
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1.0 - Introduction 

Hart Crowser engaged Earth Dynamics LLC to conduct geophysical 
explorations for the proposed St. Helens Public Safety Building.  The site is 
located near the intersection of Old Portland Road and Kaster Road in St. 
Helens, Oregon. The purpose of the exploration is to determine the average 
shear wave velocity of the site and the compressional wave velocity of basalt 
bedrock at the site.  These data are needed for the design of the proposed 
building and to determine the rippability of the basalt.  

This work was requested and authorized by Mr. Luke Kevan of Hart 
Crowser.  The geophysical field work was conducted on October 26, 2021 
under the supervision of Mr. Daniel Lauer of Earth Dynamics LLC.  The 
explorations consist of two ReMi shear wave profiles and one Seismic 
Refraction profile.  The locations of the profiles were requested by Hart 
Crowser Personnel. This report describes the methodology and results of 
the geophysical investigation.   

2.0 - Method 

2.1 - Seismic Refraction 

The seismic velocity of soil and rock is a function of the density and elastic 
properties of the material.  Therefore, variations in subsurface materials can be 
inferred from analysis of the seismic velocity.  Application of the method is limited 
to areas where seismic velocity increases or is constant with depth.  Low velocity 
zones, which are common in basalt, cannot be resolved with seismic refraction.  

A seismic refraction exploration consists of measuring the time required for a 
seismic wave to travel from a seismic source to a receiving transducer.  A 
sledgehammer, large weight dropped, or explosive device is typically used for the 
seismic source and vertical geophones are used as receiving transducers.  A 
seismograph records signals from the geophones.  By analyzing the arrival time of 
the seismic wave as a function of distance from the seismic source, the seismic 
velocities of the underlying soil/rock units and the depth to geologic contacts can 
be determined.  The seismic refraction method requires that seismic sources be 
placed at each end of the geophone array.  Intermediate and off end sources are 
also often used to increase resolution and penetration.  The depth of penetration 
is typically one-quarter to one-third of the geophone array length, and lateral 
resolution is typically one-half of the geophone spacing. 

The seismic refraction survey for this study was conducted using a Seismic 
Source 24-channel DAQ Link IV seismograph.  One refraction array was 
completed along a profile location designated by Hart Crowser personnel.  The 
geophone spacing is five feet and the array is 115 feet long.  A 20-pound 
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sledgehammer was used as the seismic source.  Data from several hammer hits 
were acquired at each shot point.  Stacking the multiple hits enhances the first 
seismic wave arrival at each geophone. For this study, data are required from a 
total of five shot points.  The seismic refraction profile is designated SR-1. 

The seismic data are analyzed using SeisOpt@2D Ver. 6.0 by Optim Software.  
SeisOpt@2D uses a forward modeling global optimization technique.  The 
technique consists of creating a finite element velocity model through which travel 
times are computed.  The computed times are compared with the observed data.  
Thousands of iterations are completed to find the velocity model with the minimum 
travel time error.  Comparison of the computed travel times to the measured 
values provides an indication of the validity of the model.  Several velocity models 
are run using different grid resolution and depth values to obtain the best result for 
each data set.  SeisOpt generates xyz data files that are input to Surfer® 17 for 
contouring, scaling, and data presentation.  The SeisOpt modeling technique is 
generally superior to discrete layer modeling because lateral, as well as vertical 
variations can be resolved, and gradual increases in seismic velocity with depth 
can be quantified.   

2.2 – ReMi Shear Wave analysis 

The Refraction Microtremor (ReMi) technique provides a simplified 
characterization of relatively large volumes of the subsurface.  The method can be 
used to estimate one-dimensional shear wave velocity profiles and provide site-
specific soil classification data as described in ASCE/SEI  7-16 (2017).  In a ReMi 
survey, geophones are deployed at designated intervals along a linear array.  The 
resolution and depth of investigation depends upon the geophone cut-off 
frequency, spacing of the geophones, the total array length and the frequency 
characteristics of the Rayleigh waves at the site.  For “rule of thumb” survey 
planning, the nominal depth of investigation is assumed to be approximately one-
third of the geophone array length.   

The theoretical basis of the ReMi method is the same as Spectral Analysis of 
Surface Waves (SASW) and Multi-channel Analysis of Surface Waves (MASW) 
as first described to the earthquake engineering community by Nazarian and 
Stokoe (1984).  However, ReMi does not require a frequency-controlled source 
and the field equipment is much more compact and economical.  A complete 
description of the theoretical basis for ReMi is described by Louie (2001).  In ReMi 
analysis all interpretation is done in the frequency domain, and the method 
assumes that the most energetic arrivals recorded are Rayleigh waves.  By 
applying a time-domain velocity analysis, Rayleigh waves can be separated from 
body waves, air waves, and other coherent noise.  Transforming the time-domain 
velocity results into the frequency domain allows combination of many arrivals 
over a long time period, and yields easy recognition of dispersive surface waves. 

319

Item 1.



EARTH  
DYNAMICS  
LLC 

St. Helens PSB Geophysical Exploration 
November 9, 2021 

Page  3

Data reduction is completed in two steps.  First, the time versus amplitude seismic 
records are transformed into spectral energy shear wave frequency versus shear 
wave velocity (or slowness).  The data are graphically presented in what is 
commonly termed a p-f plot.  The interpreter determines a dispersion curve from 
the p-f plot by selecting the lower bound of the spectral energy shear wave 
velocity versus frequency trend.  The second phase of the analysis consists of 
fitting the measured dispersion curve with a theoretical dispersion curve that is 
based upon a model of multiple layers with various shear wave velocities.  The 
model velocities and layer thicknesses are adjusted until a ‘best fit’ to the 
measured data is obtained.  This type of interpretation does not provide a unique 
model.  Interpreter experience and knowledge of the existing geology is important 
to provide a realistic solution.  The data are presented as one-dimensional 
velocity profiles that represent the average shear wave velocities of the 
subsurface layers over the length of the geophone array. 

For this project, data were acquired for two ReMi arrays. These ReMi arrays are 
designated ReMi-1 and ReMi-2. Each ReMi array consists of twenty-four 4.5 Hz 
vertical geophones spiked into the ground surface. For ReMi-1 a 15-foot 
geophone spacing was used for a total array length of 345 feet.  For ReMi-2 a 13-
foot geophone spacing was used for a total array length of 299 feet.  More than 
twenty 30-second long seismic records of ambient seismic noise were recorded 
for each array.  Data were also acquired when vehicles, and people were moving 
on and near the site. 

2.3 - Location and Elevation Survey 

The profiles were laid out using tape measures draped on the ground 
surface.  Relative elevation data are acquired along the seismic refraction 
profile using a level and stadia rod.   

Horizontal position data were obtained with a Trimble GEOXH 6000 GPS 
receiver.   The position data were post-processed to increase the accuracy 
of the GPS positions. The reported horizontal accuracy of the post-
processed position data is less than +1 foot. Location data were recorded at 
the ends of each profile.  Recorded GPS data for the profile end points are 
summarized in Table 2-1.  The GPS data are displayed in degrees, decimal 
minutes Latitude and Longitude using the WGS 1984 datum. 
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Table 2-1. Continued. 

Profile Location  Latitude Longitude 

SR-1 0’ 45° 51.1357’N 122° 48.6725’W 
SR-1 115’ 45° 51.1442’N 122° 48.6479’W 

ReMi-1 0’ 45° 51.0993’N 122° 48.7387’W 
ReMi-1 345’ 45° 51.1346’N 122° 48.6759’W 

ReMi-1 0’ 45° 51.1300’N 122° 48.7244’W 
ReMi-1 299’ 45° 51.0916’N 122° 48.6803’W 

3.0 - Results 

The approximate locations of the geophysical profiles are shown in Figure 3-1.  
GPS data are contained in Table 2-1.   

A computed seismic velocity model with interpreted geology for seismic 
refraction profile SR-1 is contained in Figure 3-2.  The model in Figure 3-2 
contains interpretations of the geologic contacts.  

The ReMi analysis and results for the two ReMi Arrays are contained in Figures 3-
3 and 3-4.  Figures 3-3 and 3-4 contain the p-f plot, the dispersion curve, the 
derived velocity versus depth model that best fits the geology of the site and a 
table containing the shear wave velocity with depth for the array.  

Table 2-1. GPS Position Data for Geophysical Profile endpoints.   (WGS 
1984). 
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Figure 3-1.  Site plan showing approximate locations of seismic 
profiles. 
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Figure 3-2.  Seismic Refraction Profile SR-1 Model with interpretations. 
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Figure 3-3.  ReMi-1 Results 

324

Item 1.



EARTH  
DYNAMICS  
LLC 

St. Helens PSB Geophysical Exploration 
November 9, 2021 

Page  8

Vs Model

Shear Wave Velocity (ft/s)

0 1000 2000 3000 4000 5000

D
ep

th
 (

ft)

0

10

20

30

40

50

60

70

80

90

100

Dispersion Curve Showing Picks and Fit

Period (s)
0.0 0.1 0.2 0.3 0.4

R
ay

le
ig

h 
W

av
e 

P
ha

se
 V

el
oc

ity
 (

ft/
s)

1000

2000

3000

4000

5000

6000

7000

Calculated Dispersion
Picked Dispersion

p-f Image with Dispersion Modeling Picks

Average Vs (100') = 3,411 ft/s

IBC Class B

Depth Interval (ft) Shear-wave velocity (ft/s) 
0 – 100 3,411

Figure 3-4.  ReMi-2 Results 
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4.0 - Discussion 

4.1 – Seismic Refraction 

The seismic refraction data acquired in this study are of good quality.  The 
stacking of several hits at each shot point allows for good confidence in picking 
each first arrival. There is good correlation of the models to the measured data.   

Earth Dynamics LLC has completed numerous seismic refraction studies in 
Portland and surrounding areas.  In many cases it is observed that the 
minimum velocity of un-weathered and fractured basalt is greater than 
approximately 5,000 feet per second (ft/sec).   Weathered, fractured and/or 
residual basalt typically has a seismic velocity range of 3,000 to 5,000 ft/s. 
Soils and silts and other unconsolidated sediments typically have a seismic 
velocity less than 3,000 ft/s.   These observations appear to correlate well 
with the boring log data and seismic models at this site.   

The seismic velocity model contained in Figure 3-2 contains the interpreted 
geologic contact of the top of weathered and intact basalt shown with black 
dashed lines.  In the models, the blue colors represent the soil near the 
surface, green colors represent decomposed basalt and the yellow and red 
colors represent intact basalt. The geologic interpretations are based on 
information from the boring logs, steep gradients in the seismic velocity 
models and the assumed seismic velocities of the subsurface material 
expected at this site.  

Compressional wave (p-wave) seismic velocity is related to ripper performance in 
the Caterpillar Performance Handbook (1985).  Caterpillar performance data for 
basalt are summarized in Table 3.  The data in Table 4-1 indicate that basalt with 
a seismic velocity less than 4,500 ft/s is generally rippable with moderately sized 
equipment and that basalt with seismic velocities greater than 9,200 ft/s is 
generally non-rippable.   

Areas with p-wave velocity greater than 9,200 ft/s is shown with red shading in the 
profile in Figure 3-4. Areas with p-wave velocities lower than 9,200 ft/s may be 
rippable with a D10 or smaller excavator.  However, basalt rippability is very 
dependent on the characteristics of particular basalt formations. Basalt which 
contains interflows, joints or weathered zones may be rippable even when the 
modeled seismic velocity is greater than 9,200 ft/s.  Also, the depth to unrippable 
basalt may vary significantly across the site. 
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Table 4-1. Ripper performance in basalt. Caterpillar Tractor Co., 
Caterpillar Performance Handbook, (October, 1985) 

Ripper Model 
P-wave Seismic Velocity (ft/sec)

Rippable Marginal Non-Rippable 

D7G <4,500 4,500 - 5,200 >5,200

D8L <7,600 7,600 - 8,600 >8,000

D9L <8,000 8,000 - 9,000 >9,000

D10 <8,300 8,300 - 9,200 >9,200

4.2 - ReMi  

The dispersion curve data indicate that there is very little dispersion of surface 
waves.  This result indicates that the shear wave velocity of the subsurface 
material at the site is relatively uniform.  The data quality and the model fit to the 
data for the arrays is good.  The RMS error of the model fit for these data is less 
than ±200 ft/s.     

4.2.1 ASCE Classifications 

ASCE/SEI  7-16 (2017) defines five site classes based upon the average shear-
wave velocity of the soil to a depth of 30 Meters (100 feet).  The ASCE 
classification is summarized in Table 4-1.  The classifications in Table 4-1 are 
incorporated into the International Building Code (IBC 2018).  Earthquake shaking 
is expected to be stronger where shear-wave velocity is lower.  Average shear 
wave velocity to a depth of 100 ft (Vs100) is calculated using Equation 4-1.   

𝑉𝑠ሺ100ሻ ൌ ଵ

∑ ൬

ೇೞ

൰స
సభ

Equation 4-1 

Where: 
n  = the number of intervals 
i  = the interval number 
di = the thickness of the ith interval in feet 

Vsi  = the velocity of the ith interval 

Using Equation 1 and the data in Figure 4-2, the average shear wave velocity to a 
depth of 100 ft for ReMi-1 and ReMi-2 is calculated to be 3,651ft/s and 3,411ft/s 
respectively.  This velocity range corresponds to IBC seismic design classification 
of “B”.   
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Table 4-1.  Summary of ASCE soil classification. 

Class 
Average S-wave Velocity 
(ft/sec) 

Description 

A > 5,000 Hard rock
B 2,500 – 5,000 Rock
C 1,200 – 2,500 Very dense soil and soft rock 
D 600 – 1,200 Stiff soil
E <600 Soil

The ReMi model suggests that the shear wave velocity is consistent to at least a 
depth of 100 feet below the ground surface.   

5.0 - Limitations 

The inversion of seismic refraction data does not produce a unique model.  
Theoretically, there are an infinite number of models that will fit the data as 
well as the models presented in this report. Further, many geologic materials 
have similar seismic velocity.  We have presented models and 
interpretations which we believe to be the best fit given the geology and 
known conditions at the site.  However, no warranty is made or intended by 
this report or by oral or written presentation of this work.  Earth Dynamics 
accepts no responsibility for damages as a result of decisions made or 
actions taken based upon this report. 

RESPECTFULLY SUBMITTED 
EARTH DYNAMICS LLC 

Daniel Lauer 
Principal - Senior Geophysicist 
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D-1

PSHA Hazard Deaggregation at 0.1 seconds 
for 2,475-year Return Period 
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PSHA Hazard Deaggregation at 0.2 seconds 
for 2,475-year Return Period 
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June 22, 2023 

City of St. Helens 
Attention: Jacob Graichen, City Planner 
265 Strand Street 
St. Helens, OR 97051 

Re: St. Helens Public Safety Building 
Transportation Impact Analysis Review 
Project Number 2210310.04 

Dear Jacob: 

Mackenzie has prepared this letter to address the requirements for a Traffic Impact Analysis (TIA) and to address Parking 
needs for the proposed new Public Safety Building in St. Helens, Oregon. Based on our review, trips to the proposed Public 
Safety Building are expected to be below the threshold for a Traffic Impact Analysis report, and the proposed 52 parking 
spaces exceeds the minimum of 14 spaces required. 

INTRODUCTION 

The City of St. Helens is proposing to construct an approximately 11.1 thousand-square-foot (KSF) Public Safety Building. 
The proposed development would be on Columbia County Tax Lot 4109-AB-01500. The lot is approximately 7.55 acres, 
undeveloped, and located at the northeast corner of Kaster Road and Old Portland Road. The building will be dedicated 
to police operations.  

BUILDING OPERATIONS 

At move-in, the building is anticipated to have approximately 25-27 police staff working all shifts. The police station is 
currently open 8:00 AM – 5:00 PM but closed from 12:00 PM – 1:00 PM. It is assumed the policing function of the new 
building will be open to the public during these same hours.   

TRAFFIC IMPACT ANALYSIS  

The thresholds for a TIA are outlined in St. Helens Municipal Code (SHMC) Chapter 17.156 and include trip generation, 
mobility impacts on Highway 30 intersections, use of heavy vehicles, driveway spacing and sight distance, and potential 
for safety problems. 

Trip Generation 

St. Helens Municipal Code (SHMC) 17.156.020 (1) states that the latest edition of the Institute of Transportation Engineers 
(ITE) Trip Generation Manual shall be used for trip estimates, which is now in its 11th edition. The threshold for requiring 
a Traffic Impact Analysis (TIA) is 250 daily trips and/or 25 peak hour trips per 17.156.030 (a). 

P 503.224.9560    F 503.228.1285    W MCKNZE.COM    RiverEast Center, 1515 SE Water Avenue, #100, Portland, OR 97214
ARCHITECTURE    INTERIORS    STRUCTURAL ENGINEERING    CIVIL ENGINEERING    LAND USE PLANNING    TRANSPORTATION PLANNING    LANDSCAPE ARCHITECTURE

Portland, Oregon    Vancouver, Washington    Seattle, Washington 332
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Vehicle trip generation characteristics of a police station are not documented in the ITE Trip Generation Manual; however, 
historical trip surveys have been conducted by Mackenzie and Kittelson & Associates for police facilities. These surveys 
were taken in Beaverton, Oregon, and east and west Vancouver, Washington. All surveyed police facilities operate 24 
hours a day. The surveys indicated an average AM peak hour rate of 0.22 trips per employee, PM peak hour rate of 0.27 
trips per employee, and Daily trip rate of 4.27 per employee.  

An estimate of trip generation for the Forest Grove police station in 2018 was prepared based on shift schedules of police 
officers and support staff, which found 25 AM and PM peak hour trips with a total of 37 staff, but also assumed all staff 
arrive and leave in the same hour. Based on the total number of employees and visitors per day, an estimate of 142 daily 
trips was made. The trip rates from the Beaverton and Vancouver Surveys were included for comparison in the Forest 
Grove estimates. Applying this ratio to the 27 staff in St. Helens yields 18 peak hour trips and 104 daily trips.  While the 
daily trips seem reasonable, the peak hour trips seem to be on the high side.  

TABLE  1 – POLICE STATION TRIP GENERATION  

Description 
AM Peak Hour PM Peak Hour 

Daily 
In Out Total In Out Total 

Forest Grove Estimate 14 4 18 4 14 18 104 

Beaverton/Vancouver Surveys 3 3 6 3 4 7 115 

Table  11 shows that the 27 police staff are estimated to generate 6:00 AM peak-hour trips, 7:00 PM pear-hour trips, and 
115 daily trips based on surveys of similar facilities in Beaverton and Vancouver, WA.  

Highway 30 Intersection Impacts 

SHMC Section 17.156.030(3)(b) states a TIA is required if “[t]he proposed action is projected to further degrade mobility 
at the Deer Island Road/Highway 30, Pittsburg Road/Highway 30, Wyeth Street/Highway 30, Gable Road/Highway 30, or 
Millard Road/Highway 30 intersections”. Given the low number of peak hour trips and the expectation that most trips are 
local, the impact on these Highway 30 intersections is expected to be minimal. The Millard Road intersection is being 
improved to add a traffic signal, and the Gable Road intersection is collecting proportionate share costs towards 
construction of a right turn lane, so mobility of these intersections is already being addressed. A TIA is not required based 
on Highway intersection impacts.  

Heavy Vehicles 

SHMC Section 17.156.030(3)(c) states a TIA is required if “[a]n increase in use of adjacent streets by vehicles exceeding 
the 20,000-pound gross vehicle weights by 10 vehicles or more per day”. The proposed new Public Safety Building would 
not expect more than 10 vehicles per day exceeding this weight threshold, so a TIA would not be required for this criterion. 

Intersection Sight Distance 

SHMC 17.156.030(3)(d) requires a TIA if the proposed location of the driveway access cannot meet the standards set forth 
in SHMC 18.12.060, which states that Intersection Sight Distance (ISD) shall follow the “principles and methods” 
recommended by American Association of State Highway and Transportation Officials AASHTO.  
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The site will have a single 24-foot-wide driveway on Kaster Road. Kaster Road is classified as Collector Road in St. Helens’ 
2011 Transportation System Plan (TSP), and has a posted speed of 25 MPH with an assumed design speed of 30 MPH.  

Table II (e) in SHMC Section 18.12.060 presents a minimum “Corner Sight Distance” of 310 feet for a design speed of 30 
MPH. Corner Sight Distance calculations will assume the driver’s eye is 15 feet back from the near edge of the nearest lane 
for which access will be taken, and at a height of 3.5 feet. The top of the vehicle to be observed on the major roadway is 
assumed to be 4 feet 3 inches above pavement. Nothing shall block the observed object between the range of 6 inches 
and 4 feet 3 inches above grade. 

The access is proposed to be at grade with the roadway and will be adjacent to a conveyance ditch, which should allow 
for the required clear zone between 6 inches and 4 feet 3 inches of above grade. The Landscape plan will need to ensure 
these sight lines are not impacted. Approximately 370 feet of sight distance is available to the west along Kaster Road to 
the intersection of Old Portland Road, although vehicles can be seen approaching beyond the intersection. Over 400 feet 
is available to the east along both approaches of the “Y”. A site plan is attached showing the required 310-foot sight lines 
(Attachment B). The proposed driveway location can meet the minimum intersection sight distances, so a TIA is not 
required based on this criterion. 

Access Spacing 

SHMC 17.156.030(3)(e) requires a TIA if the proposed location of the driveway access does not meet the access spacing 
standards set forth in SHMC 17.84.040 (5) Table 17.84.040-2 for City streets. Spacing standards are based on the functional 
classification of the roadway. As previously mentioned, Kaster Road is classified as a Collector. Table 17.84.040-2 indicates 
that the private access spacing standard for a collector is 100 feet, and subsection (6) of the same code states that spacing 
shall be measured from centerline to centerline of the nearest adjacent street or driveway.  

The nearest adjacent driveways are across Kaster Road and allow access to a gravel lot behind the St. Helens Recreation 
Center. The west driveway appears to be used for inbound vehicles only, and the east driveway appears to be used for full 
movements. In addition to these driveways, the Recreation Center has two (2) driveways on Old Portland Road at the 
main parking lot. Centerline to centerline measurements from survey data indicate spacing between the nearest adjacent 
driveway to the west is 21 feet and 107 feet to the second driveway further west.  

While the spacing is not met to the nearest driveway, the driveways for the gravel lot appear to be used infrequently and 
we understand the Recreation Center is permanently closed. Given the low volumes on the driveways and along Kaster 
Road, especially for left turns from the roadway, the spacing is not expected to create any safety concerns. Further, the 
driveway is not able to be located closer to the intersection with Old Portland Road, nor would it be desirable.  

Spacing to the “Y” intersection to the east is approximately 150 feet from the center of the proposed driveway to the stop 
bar at the north approach of the intersection. 

Given the low volumes on the roadway and the existing and proposed site driveways, requiring a TIA for the reduced 
spacing does not make sense, and one should not be required.   

Safety 

SHMC 17.156.030(3)(f) requires a TIA when there is “[a] change in internal traffic patterns that may cause safety problems, 
such as backup onto the highway or traffic crashes in the approach area.”   
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A quick review of crash history at the signalized intersection of Old Portland Road and Kaster Road indicates only three (3) 
reported crashes in the last five (5) years (2017 – 2021). These crashes consisted of one (1) turning movement type crash 
and two (2) rear-end type crashes, which are not unusual patterns for a signalized intersection. The crashes were low in 
severity, with two (2) causing property damage only and one (1) with no visible injury (Type C). There were no reported 
crashes along the site frontage on Kaster Road. The small increase in trips from the Public Safety Building is unlikely to 
cause safety problems and the site internal circulation will not cause backups onto the roadway. A TIA would not be 
required based on this criterion. 

PARKING 

Off-street parking requirements are addressed in St. Helens Municipal Code Chapter 17.80. Specifically, section 030 
identifies the minimum requirement for various uses. 

For public safety services, one (1) space for every employee of the largest shift is required per (2)(h). The weekday day 
shift is expected to have the highest employee count for the police station and is assumed to be 12 of the 27 total 
employees. Therefore, 12 spaces would be required. This addresses the day-to-day policing component which is addressed 
with the secure parking area. 

The public parking area in front of the building can be addressed following (2)(g) of one (1) space per 350 SF for a public 
agency administrative service. With a total public area of 651 SF within the building, this corresponds to two (2) spaces.   

The proposed site plan shows six (6) spaces in the visitor lot and 46 spaces in the secure lot where police vehicles and 
staff’s personal vehicles are parked. The number of total spaces exceeds the minimum requirements. The visitor lot will 
have one (1) accessible space and the secure lot will have two (2) accessible spaces. Bicycle spaces are required at a rate 
of 20% of the required vehicle parking spaces, so two (2) bicycle spaces are recommended for the visitor lot. Two (2) 
bicycle spaces are proposed, meeting the number of required bicycle parking spaces.  

CONCLUSION 

Based on our review of the thresholds for a Traffic Impact Analysis in St. Helens Municipal Code section 17.156.030, the 
proposed Public Safety Building impacts would not require a TIA based on trip generation, mobility impacts on Highway 
30 intersections, use of heavy vehicles, driveway sight distance, or potential for safety problems. While the proposed 
driveway spacing does not meet standard, preparation of a TIA is not necessary to determine the reduced spacing will not 
create a safety concern. 

A minimum of 12 parking spaces is required for the police employees and two (2) for the visitor parking per St. Helens 
Municipal Code Chapter 17.80, compared to the proposed six (6) spaces in the visitor lot and 46 spaces in the secure lot. 
Two (2) lockable bicycle spaces are proposed, which meets the number of required lockable bicycle parking spaces for 
public use. 
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City of St. Helens 
St. Helens Public Safety Building 
Project Number 2210310.04 
June 22, 2023 
Page 5 

Sincerely,  
 
 
 
 
Brent Ahrend, PE 
Traffic Engineer | Associate Principal 
 
Enclosure(s):  Attachment A – Forest Grove Police Trip Generation Estimates 

Attachment B – Site Plan with Sight Lines 
 
c: Adrienne Linton, Brian Varricchione, Bailey Currier – Mackenzie 
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Project: Forest Grove Police Station

Job #: 2180595.02

Date: December 5, 2019

Subject: Trip Generation Estimates

Forest Grove Site Description

19,600 Building 31 Parking Spaces Department Structure

2,500 Firing Range

2,500 Patrol Carport The Forest Grove Police Department is made up of 37 sworn and non-sworn staff,

Sworn staff includes:

Employee Count: 37 (from Website)

One Chief

8 AM - 4 PM M-F One Operations Captain/Public Information Officer

3 Administrators One Administrative Captain

6 Support Personnel Nineteen Patrol Officers & Three Patrol Sergeants

3 Detectives Two Detectives & One Detective Sergeant

3-4 Police Officers One School Resource Officer

4 PM - 8 AM M-F

3-8 Police Officers Non-sworn support staff members, including: 

Daily Sat & Sun One Support Unit Supervisor

3-8 Police Officers One Code Enforcement Officer

One Evidence Specialist

8 AM - 4 PM M-F One Community Outreach Specialist

1 Civilian lobby contact per hour Two Records Specialists

Daily AM PM Daily AM PM

Vancouver 4.27 0.22 0.27 158 8 10

Beaverton 7.27 269

Average 5.77 0.22 0.27 214 8 10

PM Peak Hour Other (T = 1.6X + 2.9 where X = KSF) 34

Daily Trip Generation based on Shifts:

Employees Visitors Commute Other Patrol Total

3 2 2 12 Assumes all drive t/f work & all drive for lunch

6 2 2 24 Assumes all drive t/f work & all drive for lunch

3 2 4 18 Assumes all drive t/f work & all drive for lunch & all make some other trip

4 2 2 2 24 Assumes all drive t/f work & all take out patrol car & return/depart once during shift

8 2 16 Assumes all drive

4 2 2 2 24 Assumes all drive t/f work & all take out patrol car & return/depart once during shift

4 2 2 2 24 Assumes all drive t/f work & all take out patrol car & return/depart once during shift

24 142

AM Peak Hour (7:15-8:15 AM):

Employees Visitors Commute Other Patrol Total

3 1 3 Assumes all arrive before shift start at 8:00 AM

6 1 6 Assumes all arrive before shift start at 8:00 AM

3 1 3 Assumes all arrive before shift start at 8:00 AM

4 1 0.5 6 Assumes all arrive before shift start at 8:00 AM & half depart in patrol car after 8:00 AM

8 0.125 1 Assumes one visitor arrives after 8:00 AM

4 0

4 1 0.5 6 Assumes half return in patrol car before 8:00 AM and all depart after 8:00 AM

24 25

PM Peak Hour (3:30-4:30 PM)

Employees Visitors Commute Other Patrol Total

3 1 3 Assumes all depart after shift end at 4:00 PM

6 1 6 Assumes all depart after shift end at 4:00 PM

3 1 3 Assumes all depart after shift end at 4:00 PM

4 1 0.5 6 Assumes half return in patrol car before 4:00 PM and all depart after 4:00 PM

8 0.125 1 Assumes one visitor departs before 4:00 PM

4 1 0.5 6 Assumes all arrive before shift start at 4:00 PM and half depart in patrol car after 4:00 PM

4 0

24 25

In Out Total In Out Total

27 Emp 3 3 6 3 4 7 115

Rate Emp 53% 47% 0.22 47% 53% 0.27 4.27

Employee-Based

AM PM

Daily

On Site Trips

On Site Trips

On Site Trips

Visitors

Night Shift 1

Night Shift 2

Total

Visitors

Survey 

Site

Rate/Emp Trips Based on Employees

Police Officers

Staff/Visitor

Administrators

Support Personnel

Detectives

Total

Total

Support Personnel

Detectives

Police Officers

Night Shift 1

Night Shift 2

Night Shift 1

Night Shift 2

Staff/Visitor

Administrators

Visitors

Staff/Visitor

Administrators

Support Personnel

Detectives

Police Officers

Attachment A
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Wetland Solutions Northwest, LLC 
59446 Lytle Dr. 

St. Helens, Oregon 97051 
Stacy@WetlandSolutionsNW.com 

503-367-7177 
 

June 23, 2023 
 
Mackenzie 
1515 SE Water Avenue #100 
Portland, OR 97214 
 
 
SUBJECT:   City of St. Helens Public Safety Building 

Tax map 04 01 09AB Tax lot 1500 
 
Introduction  
The City of St. Helens (City) is planning to construct a new public safety building with associated 
parking, stormwater treatment and site improvements. The project is located at the 
intersection of Old Portland Road and Kaster Road on tax lot 1500 on tax map 04 01 09AB 
(Figure 1).  
 
Existing Site Conditions 
The subject site is currently undeveloped with the exception of existing infrastructure serving 
the adjacent developed area. Topography of the site generally slopes down to the south and 
east. The western portion of the site is mowed and appears to be maintained as an informal 
park area by the City. Vegetation in the park area consists of mowed grasses with scattered 
upland trees including big‐leaf maple (Acer macrophyllum), Douglas fir (Pseudotsuga menziesii), 
Oregon white oak (Quercus garryana), and western larch (Larix occidentalis). A higher elevation 
convex basalt landform is present in the north portion of the site adjacent to the East Street 
right‐of‐way. The vegetation community on the basalt outcrop is dominated by weedy upland 
grasses and forbs with non‐native Scot’s broom (Cytisus scoparius), and Oregon white oak with 
scattered dull Oregon grape (Mahonia nervosa) and creambush (Holodiscus discolor). 
Residential development and the East Street right‐of‐way borders the site to the north. Pre‐
existing infrastructure is present in the north portion of the site and includes below‐ground 
stormwater lines, above ground power lines, and a berm/access road.   
 
A large mixed emergent/scrub‐shrub/forested wetland is present in the east portion of the site. 
The wetland is identified as wetland MI‐15 on the City’s Local Wetland Inventory (LWI) map. 
The wetland is locally significant under Chapter 17.40 (Protective Measures for Significant 
Wetlands, Riparian Corridors and Protection Zones) of the St. Helens Municipal Code (SHMC) 
and requires a 50‐foot wetland protection zone. A smaller isolated wetland located to the west 
of wetland MI‐15 is not locally significant and therefore does not require a wetland protection 
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zone. This smaller, isolated wetland will not be impacted and is not discussed further in this 
report.  
 
Wetlands and Waters  
The majority of the wetland area on the site was previously delineated by this investigator in 
2019 for the City’s industrial park project on the former Boise White Paper site (Boise site). The 
previous wetland delineation was concurred by the Oregon Department of State Lands (DSL) 
under WD #2019‐0324 and the U.S. Army Corps of Engineers (Corps) jurisdictional 
determination NWP‐2019‐286.  
 
A wetland and waters delineation was conducted in support of the public safety building 
project to delineate the northernmost edges of the wetland that were not previously 
investigated due to being in the road right‐of‐way.  Field work was conducted on October 21 
and 29, 2021 using the methodology of the Wetlands Delineation Manual and the Regional 
Supplement to the Corps of Engineers Wetland Delineation Manual: Western Mountains, 
Valleys, and Coast Region (Version 2.0), used by both the Corps and DSL. The wetland report 
was submitted to DSL, and a concurrence letter was issued on November 3, 2022 (WD #2022‐
0251). 
 
Wetland vegetation in the majority of the wetland is dominated by reed canarygrass (Phalaris 
arundinacea) in the understory with Douglas spirea (Spiraea douglasii) and willow (Salix 
species) shrubs and an overstory consisting of willow and Oregon ash (Fraxinus latifolia) trees. 
The easternmost portion of the wetland also contains lady’s‐thumb (Persicaria maculosa) and 
slough sedge (Carex obnupta). Wetland soils were saturated at 24 inches below the ground 
surface during an October 21, 2021 site visit. Hydrology was rechecked on October 29th after 
more than 2 inches of rain had fallen since the previous site visit, and wetland hydrology had 
increased significantly with soils saturated to the surface throughout the wetland with many 
areas of up to 4‐inch deep ponding. The wetland receives stormwater runoff from upslope 
development and impervious surfaces, which explains the rapid rise in hydrology following a 
large precipitation event. The wetland extends off‐site to the south and east before being 
culverted under the industrially developed portion of the Boise site. The wetland is 
hydrologically connected to the Multnomah Channel and was determined to be jurisdictional by 
DSL and the Corps. 
 
Intermittent Drainage 
The ordinary high water (OHW) line of a short section of an intermittent drainage was 
delineated slightly upslope of the wetland boundary in the central portion of the site. The 
drainage is separated from the wetland by the existing berm/access road in the powerline 
corridor. The drainage is unvegetated and therefore does not meet wetland criteria. The 
drainage flows through a basalt bedrock landform and receives hydrology from a stormwater 
pipe from upslope development. The drainage flows only in response to precipitation, and it 
was flowing approximately a foot deep during an October 29, 2021 site visit, after being dry on 
the October 21st site visit. Vegetation surrounding the drainage is dominated by Himalayan 
blackberry. 
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Additional information regarding site conditions is included in St. Helens Public Safety Building 
Wetland & Waters Delineation Report (Wetland Solutions Northwest 2022; Attachment A). 
 
City of St. Helens Sensitive Lands Permitting 
The wetland in the project area is mapped on the City’s LWI map as wetland MI‐15. The 
wetland is considered a Type II locally significant wetland in the City’s LWI, and a 50‐foot 
wetland buffer (wetland protection zone) is required adjacent to the wetland for site 
development.  Since the project proposes to impact the wetland buffer, the project is subject to 
the requirements of Chapter 17.40 (Protective Measures for Significant Wetlands, Riparian 
Corridors and Protection Zones) of the SHMC. The following environmental assessment 
narrative is provided to meet the review requirements for the sensitive lands permitting 
process. Relevant portions of the SHMC are excerpted below, and the information in italics is 
provided in response to the SHMC requirements. 
 
The footprint of the public safety building will not encroach into the 100‐year floodplain; 
therefore, a sensitive lands floodplain permit is not required for the project.  
 
Chapter 17.40 Protective Measures for Significant Wetlands, Riparian Corridors and 
Protection Zones 
 
17.40.055 General criteria for exceptions and other approvals 
The appropriate approval authority shall approve or approve with conditions an application 
request within a significant wetland, significant riparian corridor, or protection zone based 
upon findings that all of the following criteria have been satisfied and the conditions herein are 
proposed: 
 
(1) The extent and nature of the proposed alteration or development will not create site 

disturbances to an extent greater than the minimum required for the use; 
 
The site plan has been designed to avoid any wetland impact, and the development footprint is 
located in the north and west portions of the site, as far as possible from natural resource areas. 
The project proposes to impact 6,961 square feet (SF) of wetland buffer to construct a portion of 
the parking lot. Much of the buffer impact area is located within the former 7th Street right‐of‐
way and the East Street right‐of‐way. There is an existing berm and access road that extends 
east to west through the wetland buffer, generally adjacent to an existing powerline corridor. 
The existing berm is a legally established non‐conforming use.  
 
(2) No loss of wetland/riparian area and function: 
 
The project will only impact the wetland buffer, and no impacts to the wetland are proposed. No 
riparian area is present in the project area, and no riparian area impacts are proposed. 
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The project will mitigate for impacts to the wetland buffer by enhancing an adjacent section of 
the wetland buffer that lacks a tree canopy. Native trees and shrubs will be planted in a 6,961 SF 
area of the wetland buffer located in the south portion of the site. The enhancement area will be 
planted with 47 trees and 279 shrubs. Additional information regarding the mitigation plan is 
provided at the end of this document. Mitigation is proposed at a 1:1 ratio to mitigate for the 
proposed impacts of 6,961 SF. The enhancement of the remaining wetland buffer will 
compensate for the proposed impacts to a portion of the wetland buffer by improving the 
function of the remaining wetland buffer closest to the wetland. 
 
(3) Where natural vegetation has been removed due to alteration or development, erosion 

control provisions of the Community Development Code and Engineering Department 
Public Facility Construction Standards Manual shall be met; 

 
During construction activities, erosion and sediment control best management practices, 
methods, and techniques will be implemented that meet the requirements identified in SHMC 
18.36 and the “Engineering Department Public Facility Construction Standards Manual”.   
 
(4) All applicable sensitive lands requirements of Chapter 17.44 SHMC have been met; 
 
The project does not propose to impact sensitive lands as defined in Chapter 17.44. 
 
(5) Copies of all state and federal permit applications shall be submitted with development 

applications requiring compliance with this chapter. All required state and federal permits 
shall be obtained and copies provided to the City of St. Helens prior to alteration of the site; 

 
The project does not propose any activities within state or federally regulated wetlands or 
waters; therefore, state and federal wetland permits are not required. The project will require a 
1200‐C stormwater permit from the Oregon Department of Environmental Quality. The permit 
will be provided to the City after it has been obtained.  
 
(6) The protection of the significant riparian corridor or significant wetland can be assured 

through restoration, enhancement, and other similar measures in the protection zone and 
the resource area. 

 
The project includes enhancement of 6,961 square feet of wetland buffer at a 1:1 ratio in 
accordance with City requirements. The wetland buffer mitigation area currently consists of 
mowed non‐native grasses and lacks tree and shrub cover, as such it provides low habitat 
function in its current condition.  The wetland buffer mitigation area will be planted with native 
trees and shrubs in accordance with the mitigation plan later in this document. The wetland 
buffer enhancement area is shown on the buffer impact and mitigation drawing. Plant materials 
will be installed and the enhancement area will be managed and maintained in accordance with 
17.40.055 (6)(b). 
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The implementation of the mitigation plan and the ongoing maintenance and management of 
the mitigation area, the remaining wetland protection zone and the associated significant 
wetland, will be the responsibility of the City. 
 
Prior to the start of construction, the outer limits of the wetland protection zone to remain on 
the site will be demarcated with construction fencing to prevent any construction from 
occurring in the protection zone. In addition, all trees to be retained on the site will be protected 
with construction fencing along the edge of the tree canopy to avoid impacts to the root zone of 
protected trees during construction.  
 
In accordance with SHMC Chapter 17.40.055, there shall be no alteration of significant 
wetlands, riparian corridors or protection zones as delineated and shown on the attached site 
development plan. There shall be no alteration of the size, shape or design of an approved 
protection area or resource area without the approval by the City of St. Helens. 
 
Mitigation Plan 
The project includes enhancement of 6,961 SF of the remaining wetland buffer by removing 
invasive species and planting native trees and shrubs. The enhancement ratio required by the 
City is at a one‐to‐one ratio, which totals 6,961 SF for the project. Native trees and shrubs to be 
planted will be based on availability of plant materials from a local native plant nursery and will 
be installed in accordance with 17.40.055 (6)(b). Recommended plant species and quantities 
are summarized in Table 1. Species substitutions may occur based on availability and are 
subject to the approval of a natural resource professional. 

Table 1. Recommended Wetland Buffer Enhancement Plantings (6,961 SF) 

Scientific Name Common Name Quantity 

Trees 

Acer macrophyllum big-leaf maple 13  

Pseudotsuga menziesii Douglas fir 17  

Rhamnus purshiana cascara  17  

Shrubs 

Acer circinatum vine maple 21  

Physocarpus capitatus Pacific ninebark 41  

Rosa nutkana Nootka rose 91  

Sambucus racemosa red elderberry 35  

Symphoricarpos albus snowberry 91  

 
Container plants should be installed in the fall, between approximately October 1 and 
November 15. If bare root stock is used, it should be installed between December 15 and April 
15. Planting outside these times may require additional measures, such as supplemental 
watering, to ensure their survival. Plants should be mulched a minimum of three inches in 
depth and 18 inches in diameter to conserve soil moisture and minimize establishment of 
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weeds. Plant protection measures to protect plants from wildlife damage will be installed as 
needed. Supplemental watering may be necessary during the two‐year plant establishment 
period. General watering recommendations are at least one inch per week from June 15 
through October 15.    
 
Chapter 17.132 SHMC Tree Removal 
 
17.132.025 Tree plan requirement 
Trees proposed to be removed on the site are shown on the tree plan drawing and itemized in 
the tree inventory table at the top of the tree plan. There are 234 trees that are 12 inches in 
diameter at breast height (DBH) currently present on the site. A total of 33 trees with a DBH of 
12 inches or greater are proposed to be removed. The majority of the trees to be removed are 
located outside the 50‐foot wetland buffer, and only five trees are proposed to be removed in 
the wetland buffer as summarized in Table 2 below. Tree removal will not reduce the tree 
canopy below the City requirement to maintain no less than 75% canopy cover. 
 

Table 2. Trees to be Removed in the Wetland Buffer 

Tree ID Type DBH* 

30744 Deciduous 8, 10  

30746 Deciduous 14  

30747 Deciduous 6  

30856 Deciduous 7  

30862 Deciduous 13, 13, 6  

* Diameter at breast height 
 
17.132.070(4) Replacement of trees 
 
Greater than 50% of the trees over 12 inches DBH will be retained on site. Therefore, the 
mitigation requirement is a ratio of one minimum two‐inch DBH tree to be planted for each 12‐
inch or greater DBH tree to be removed. A total of 33 trees require mitigation; however, the 
site plan includes planting 33 mitigation trees, minimum 2‐inch DBH, around the edge of the 
site development area to compensate for the 33 trees to be removed. 
 
In addition, 47 trees are also proposed to be planted in the wetland buffer enhancement area 
as mitigation for the 6,961 SF of wetland buffer impact. Trees to be planted in the buffer 
mitigation are recommended to be minimum 1‐inch DBH, as this size tree would be expected to 
have a higher likelihood of successful establishment in the unirrigated wetland buffer than 
would larger DBH trees. Trees to be planted for the buffer mitigation will be similar species to 
the trees being removed and remaining trees commonly found on the site. Mitigation trees will 
include a mix of coniferous and deciduous trees including Douglas fir, big‐leaf maple and 
cascara and are appropriate for the habitat of the wetland buffer. 
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St. Helens Public Safety Building 
Sensitive Lands Assessment 
Figure 1. Tax Lot Map 

Wetland 
Solutions 
Northwest, LLC 

  0         200 

Source: Tax lot map downloaded from: www.ormap.net, Columbia 
County, 04 01 09AB.  June 2023 
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St. Helens Public Safety Building 
Sensitive Lands Assessment 
Figure 2. Recent Aerial Photo   

Wetland 
Solutions 
Northwest, LLC 

 0          225 

Source: Columbia County Webmaps  June 2023 
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Introduction 

Wetland Solutions Northwest, LLC (WSNW) conducted a wetland and waters delineation on 
behalf of the City of St. Helens for site planning and permitting purposes for their proposed 
public safety building project. The study area consists of several undeveloped tax lots and 
portions of undeveloped road right-of-ways. The study area is located south of Old Portland 
Road and east of Kaster Road in St. Helens, Oregon (Figure 1; Appendix A). The study 
area consists of tax lot 1400 and a portion of tax lot 1500 in T4N, R1W, Sec. 9, a portion of 
tax lot 10800 in T4N, R1W, Sec. 4, a portion of the undeveloped 7th Street right-of-way and 
a portion of the undeveloped East Street right-of-way.  

A. Landscape Setting and Land Use

The study area is located in a mixed residential and commercial area of St. Helens. The 
study area is undeveloped. Topography of much of the study area generally slopes down to 
the south and east. Elevation is 65 feet above sea level in the western portion of the study 
area adjacent to Old Portland Road and it slopes down to 48 feet above sea level at the 
wetland boundary in the eastern portion of the study area. A higher elevation convex basalt 
landform is present in the central portion of the study area which rises to an elevation of 71 
feet above sea level. 

B. Site Alterations

The only recent site alteration noted is a large soil stockpile located in the western portion of 
the study area adjacent to Kaster Road. Historic site alterations include construction of a 
powerline in the 7th Street right-of-way and a rock slope/berm in the East Street right-of-way 
along the south edge of the residential area on 15th Street. 

C. Precipitation Data and Analysis

Recent precipitation data were obtained for the Scappoose area via the NOAA Regional 
Climate Data Centers for the Scappoose Industrial Airpark, which is the closest weather 
station to the study area with a sufficiently long record for precipitation analysis. The WETS 
table provides a month by month summary and probability analysis of temperature and 
precipitation. According to the WETS table, monthly observed precipitation was below 
normal for July and August, and it was above normal for September. The WETS table and 
raw precipitation data are summarized in the tables below and included in Appendix D. 

Table 1. Precipitation Data for the Scappoose Industrial Airpark Station (inches) 

Field Date Rainfall on 
Field Date 

Rainfall Two Weeks 
Prior to Field Date 

Rainfall for the Water Year-
to- Date (WYTD) 

October 21, 
2021 

0.84 1.01 1.46

October 29, 
2021 

0.26 3.38 4.51
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Table 2. Average Precipitation Data (WETS) for the Scappoose Industrial Airpark Station (inches) 
Prior 
Three 
Months 

Average 30% Chance Will Have 
Less Than      More Than 

Observed 
Precipitation 

Within Normal 
Range? 

September 1.56 0.60 1.86 3.25 No, above normal 
August 0.52 0.19 0.57 0.02 No, below normal
July 0.48 0.13 0.37 0.01 No, below normal 

D. Methods

The methodology used for determining the presence of wetlands and delineating wetland 
boundaries followed the Corps of Engineers Wetlands Delineation Manual (Environmental 
Laboratory 1987) and the Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual: Western Mountains, Valleys, and Coast Region (Version 2.0). The 
National Wetland Plant List was used to assign wetland indicator status for the appropriate 
region.  

Field work was conducted on October 21 and 29, 2021 by Stacy Benjamin. Soils, 
vegetation, and indicators of hydrology were recorded at 5 sample plot locations on 
standardized wetland determination data forms (Appendix B) to document site conditions. 
Prior to conducting the field work, available background maps were reviewed for the 
potential presence of wetlands or waters on or near the site.  

The study area consists of one soil unit according to the Natural Resources Conservation 
Service web soil survey map for Columbia County (Figure 3).   

 45 – Rock Outcrop – Xerumbrepts

The City of St. Helens Local Wetlands Inventory (LWI) maps one wetland immediately south 
of the study area boundary (Figure 4). This wetland is known as MI-15 in the LWI and has a 
50-foot wetland buffer for site development.

A current aerial photograph is included as Figure 5. Representative ground level site 
photographs are included in Appendix C. References are listed in Appendix F.  

E. Description of All Wetlands and Other Non-Wetland Waters

Wetlands 
A small area of a much larger off-site wetland was delineated in the eastern portion of the 
study area. The northern boundary of a mixed emergent/scrub-shrub/forested wetland was 
delineated on tax lot 10800 and in the undeveloped East Street right-of-way. The wetland 
extends off-site to the south. The off-site portion of the wetland (known as wetland MI-15 in 
the LWI) was delineated by this investigator in 2019 and concurred by DSL under 
WD#2019-0324 and Corps jurisdictional determination NWP-2019-286. The northern 
portion of the wetland delineated in this study receives stormwater runoff from upslope 
development and is in the Slope/Flats hydrogeomorphic class. 
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Wetland vegetation is dominated by lady’s-thumb (Persicaria maculosa), reed canarygrass 
(Phalaris arundinacea), and slough sedge (Carex obnupta) in the understory with Douglas 
spirea (Spiraea douglasii) and willow (Salix species) shrubs and an overstory consisting of 
willow and Oregon ash (Fraxinus latifolia) trees. Wetland soils at plot 3 were an organic 
peat-like material meeting the histosol (A1) hydric soil indicator. Wetland soils were 
saturated at 24 inches below the ground surface during the October 21, 2021 site visit. 
Hydrology was rechecked on October 29th after more than 2 inches of rain had fallen since 
the previous site visit, and wetland hydrology had increased significantly with soils saturated 
to the surface throughout the wetland with many areas of up to 4-inch deep ponding. 

The northern wetland boundary was delineated based on an abrupt change in topography/
fill slope that coincided with a change in the vegetation community and absence of wetland 
hydrology in the adjacent upland. The adjacent upland consists of a 6- to 8-foot high rock 
slope/berm that was likely constructed at the time the residences were developed along 
15th Street to the north. Adjacent uplands to the east and west were dominated by a non-
hydric vegetation community consisting of big-leaf maple (Acer circinatum), Himalayan 
blackberry (Rubus armeniacus), English holly (Ilex aquifolium), beaked hazelnut (Corylus 
cornuta) and sword fern (Polystichum munitum) and displayed non-hydric soils and no 
indicators of wetland hydrology. 

Unnamed Drainage 
The ordinary high water (OHW) line of two short sections of an unnamed drainage were 
delineated in the western portion of the study area. The drainage is unvegetated and flows 
through a basalt bedrock landform and receives hydrology from a stormwater pipe from 
upslope development. The two sections of drainage are bisected by a powerline easement 
which contains a rock access road. The drainage was flowing at least a foot deep on the 
October 29th site visit, after being dry on the October 21st site visit. The drainage flows off-
site to the south where it connects to a wetland delineated previously by this investigator in 
2019 (DSL WD#2019-0324). The OHW line was delineated based on the vegetation line, 
where Himalayan blackberry was present above the wetted width of the drainage.  

Uplands 
The western portion of the study area (tax lot 1400) is maintained as a park by the City and 
consists of mowed grasses with scattered upland trees including big-leaf maple, Douglas fir 
(Pseudotsuga menziesii), Oregon white oak (Quercus garryana), western larch (Larix 
occidentalis). The herbaceous community includes tall false rye grass (Schedonorus 
arundinaceus), bent grass (Agrostis species), orchard grass (Dactylis glomerata) and weedy 
upland forbs including hairy cat’s-ear (Hypochaeris radicata), dovefoot geranium (Geranium 
molle), and English plantain (Plantago lanceolata). The central portion of the study area 
consists of a higher elevation basalt rock outcrop. The vegetation community on the basalt 
outcrop is non-hydrophytic and is dominated by orchard grass, brome (Bromus species), 
dovefoot geranium, Scot’s broom (Cytisus scoparius), and Oregon white oak with scattered 
dull Oregon grape (Mahonia nervosa) and creambush (Holodiscus discolor). 

F. Deviation from Local Wetlands Inventory

The unnamed drainage delineated in the western portion of the study area is located 
immediately north of a wetland mapped in the LWI. The wetland delineated in the eastern 
portion of the study area was not mapped in the LWI.  
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G. Mapping Method

The wetland boundary, OHW line, and sample plot locations were flagged in the field and 
were professionally land surveyed by AKS Engineering & Forestry. The wetland map is 
included as Figures 6A (black and white) and 6B (aerial photograph base map). 

H. Additional Information

The wetland and intermittent drainage delineated in this study are likely to be determined to 
be jurisdictional by the Oregon Department of State Lands and the U.S. Army Corps of 
Engineers based on their connection to the wetlands previously delineated immediately 
south of the study area (DSL WD#2019-0324; Corps #NWP-2019-286). 

I. Results and Conclusions

A portion of a mixed emergent/forested wetland totaling 9,155 SF (0.21 acre) and 260 SF 
an unnamed intermittent drainage were delineated in the study area. Wetlands extend off-
site to the south. 

J. Required Disclaimer

This report documents the investigation, best professional judgment and conclusions of the 
investigators. It is correct and complete to the best of our knowledge. It should be 
considered a Preliminary Jurisdictional Determination of wetlands and other waters and 
used at your own risk unless it has been reviewed and approved in writing by the Oregon 
Department of State Lands in accordance with Oregon Administrative Rule (OAR) 141-090-
0005 through 141-090-0055. 

K. Preparer

Stacy Benjamin 
Principal Ecologist 
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Maps 

Figure 1. Site location map. 

Figure 2. Tax lot map. 

Figure 3. Soil map. 

Figure 4. Local wetland inventory map.  

Figure 5. Recent aerial photo.  

Figures 6A & 6B. Wetland map.  
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Figure 1. Site Location Map   

Wetland 
Solutions 
Northwest, LLC 

Scale approx.  
1 inch =1,500 ft 

Source: USGS. St. Helens, OR-WA 7.5’ quadrangle. Available 
at:  https://viewer.nationalmap.gov/basic. Accessed 10/2021. May 2022 
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Figure 2A. Tax Lot Map   

Wetland 
Solutions 
Northwest, LLC 

Scale approx.  1 
inch = 225 ft 

Source: Tax lot map downloaded from: http://webmap.co. 
columbia.or.us/geomoose2/, T4N, R1W, Sec. 9. Accessed 10/2021. May 2022 
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Figure 2B. Tax Lot Map   

Wetland 
Solutions 
Northwest, LLC 

Scale approx.  
1 inch = 300 ft 

Source: Tax lot map downloaded from: http://webmap.co. 
columbia.or.us/geomoose2/, T4N, R1W, Sec. 9. Accessed 10/2021. May 2022 
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St. Helens Public Safety Building 
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Figure 3. Soil Survey Map   

Wetland 
Solutions 
Northwest, LLC 

Scale approx.  
1 inch = 900 ft 

Source:  USDA NRCS Web Soil Survey. Available online at 
http://websoilsurvey.nrcs.usda.gov/. Accessed 10/2021. May 2022 

Map Unit  Map Unit Name 

45  Rock Outcrop‐Xerumbrepts complex, undulating 

46  Sauvie silt loam 
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Figure 4. Local Wetlands Inventory Map   

Wetland 
Solutions 
Northwest, LLC 

Scale approx.  
1 inch = 1,000 ft 

Source: downloaded from:  http://webmap.co.columbia.or.us/ 
geomoose2/,LWI source: Otak, Inc. 1999.  May 2022 
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St. Helens Public Safety Building 
Wetland & Waters Delineation  
Figure 5. Recent Aerial Photo   

Wetland 
Solutions 
Northwest, LLC 

Scale approx.  
1 inch = 300 ft 

Source: Google Earth. Imagery date 6/17/2021.  May 2022 
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US Army Corps of Engineers      Western Mountains, Valleys, and Coast – Version 2.0 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region

Project/Site: St. Helens Public Safety Bldg. City/County: St. Helens / Columbia Sampling Date: 10/21/2021 

Applicant/Owner: City of St. Helens State:   OR Sampling Point: 1 

Investigator(s): S. Benjamin Section, Township, Range: Sec. 9, T4N, R1W 

Landform (hillslope, terrace, etc.): Terrace Local relief (concave, convex, none): Convex Slope (%): <3 

Subregion (LRR): A – NW Forests & Coast Lat: Long: Datum:

Soil Map Unit Name: 45 – Rock outcrop – Xerumbrepts complex NWI classification: None 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes X No (If no, explain in Remarks.) 

Are Vegetation  , Soil , or Hydrology  significantly disturbed? Are “Normal Circumstances” present?   Yes X No 

Are Vegetation  , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes No X 
Hydric Soil Present? Yes No X Is the Sampled Area within a Wetland?          Yes No X 
Wetland Hydrology Present? Yes No X 

Remarks: Plot located on open grassy knoll on top of convex basalt landform.

VEGETATION – Use scientific names of plants. 

Tree Stratum (Plot size: 30’ )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1. Quercus garryana 10 Y FACU 

2.  

3.  

4.  

10 = Total Cover 

Sapling/Shrub Stratum (Plot size: 10’ )

1. Cytisus scoparius 10 Y UPL 

2.  

3.  

4.  

5.  

10 = Total Cover 

Herb Stratum   (Plot size: 5’ )

1. Holcus lanatus 30 Y FAC

2. Agrostis species 30 Y FAC 

3. Bromus diandrus 10 N UPL

4. Rumex acetosella 10 N FACU 

5. Schedonorus arundinaceus 10 N FAC

6. Geranium molle 5 N UPL

7. Plantago lanceolata 5 N FACU

8.  

9.  

10.  

11.  

100 = Total Cover 

Woody Vine Stratum (Plot size:  ) 

1.  

2.  

= Total Cover 

% Bare Ground in Herb Stratum 

Dominance Test worksheet: 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 2 (A) 

Total Number of Dominant 
Species Across All Strata: 4 (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 50 (A/B) 

Prevalence Index worksheet: 

Total % Cover of: Multiply by: 

OBL species x 1 = 

FACW species x 2 = 

FAC species 60 x 3 = 180  

FACU species 25 x 4 = 100  

UPL species 35 x 5 = 175  

Column Totals: 120 (A) 455 (B) 

Prevalence Index  = B/A = 3.8 

Hydrophytic Vegetation Indicators: 

1 - Rapid Test for Hydrophytic Vegetation 

2 - Dominance Test is >50% 

3 - Prevalence Index is ≤3.01 

4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

5 - Wetland Non-Vascular Plants1 

Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present? Yes  No X 

Remarks: 

374

Item 1.



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Version 2.0 

 
SOIL                                                                                                                                      Sampling Point:      1                                     
 Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)  
 Depth 

(inches) 
 Matrix  Redox Features      

  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks  
 

0-7  10YR 2/2  100          gravelly sicl   
 

 
                 

 

 
                 

 

 
                 

 

 
                 

 

 
                 

 

 
                 

 

 
                 

 

 1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix.  

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

 Histosol (A1)  Sandy Redox (S5)  2 cm Muck (A10) 
 Histic Epipedon (A2)  Stripped Matrix (S6)  Red Parent Material (TF2) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (except MLRA 1)  Very Shallow Dark Surface (TF12) 
 Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2)  Other (Explain in Remarks) 
 Depleted Below Dark Surface (A11)  Depleted Matrix (F3)   
 Thick Dark Surface (A12)  Redox Dark Surface (F6)  3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

 Sandy Mucky Mineral (S1)  Depleted Dark Surface (F7)  
 Sandy Gleyed Matrix (S4)  Redox Depressions (F8)  

 

Restrictive Layer (if present):      

 Type: Bedrock (basalt outcrop)  Hydric Soil Present?      Yes  No X 
 Depth (inches): 7       

 

Remarks: Depth to basalt across landform varies from 2 to 7 inches below ground surface. 

 
HYDROLOGY 

Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 

 Surface Water (A1)  
Water-Stained Leaves (B9) (except 
MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

 High Water Table (A2)  Salt Crust (B11)   Drainage Patterns (B10) 
 Saturation (A3)  Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
 Water Marks (B1)  Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 

 Sediment Deposits (B2)  
Oxidized Rhizospheres along Living 
Roots (C3)   Geomorphic Position (D2) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 

 Algal Mat or Crust (B4)  
Recent Iron Reduction in Tilled 
Soils (C6)   FAC-Neutral Test (D5) 

 Iron Deposits (B5)  
Stunted or Stressed Plants (D1) 
(LRR A)   Raised Ant Mounds (D6) (LRR A) 

 Surface Soil Cracks (B6)  Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
 Inundation Visible on Aerial Imagery (B7)      
 Sparsely Vegetated Concave Surface (B8)      
       

 

Field Observations:             
Surface Water Present? Yes  No X Depth (inches):        
Water Table Present? Yes  No X Depth (inches):   Wetland Hydrology Present? Yes  No X 
Saturation Present? 
(includes capillary fringe) Yes  No X Depth (inches):        

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soils moist only. 
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WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 

Project/Site: St. Helens Public Safety Bldg. City/County: St. Helens / Columbia Sampling Date: 10/21/2021 

Applicant/Owner: City of St. Helens State:   OR Sampling Point: 2 

Investigator(s): S. Benjamin Section, Township, Range: Sec. 9, T4N, R1W 

Landform (hillslope, terrace, etc.): Terrace Local relief (concave, convex, none): Convex Slope (%): <3 

Subregion (LRR): A – NW Forests & Coast Lat:  Long:  Datum:  

Soil Map Unit Name: 45 – Rock outcrop – Xerumbrepts complex NWI classification: None 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes X No  (If no, explain in Remarks.) 

Are Vegetation  , Soil  , or Hydrology  significantly disturbed? Are “Normal Circumstances” present?   Yes X No  

Are Vegetation  , Soil  , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 

 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X    
Hydric Soil Present? Yes  No X  Is the Sampled Area within a Wetland?           Yes  No X  
Wetland Hydrology Present? Yes  No X    

Remarks: Plot located in powerline corridor. 

 
VEGETATION – Use scientific names of plants. 

 

Tree Stratum (Plot size: 30’ )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1. Acer macrophyllum  10 Y FACU 

2.      

3.      

4.      

      

  10 = Total Cover 

Sapling/Shrub Stratum (Plot size: 10’ )     

1. Rubus armeniacus  50 Y FAC 

2.      

3.      

4.      

5.      

   50 = Total Cover 

Herb Stratum   (Plot size: 5’ )     

1. Holcus lanatus  55 Y FAC 

2. Centaurea cyanus  20 Y FACU 

3. Bromus carinatus  10 N UPL 

4. Geranium molle  10 N UPL 

5. Taraxacum officinale  5 N FACU 

6.      

7.      

8.      

9.      

10.      

11.      

   100 = Total Cover 

Woody Vine Stratum (Plot size:  )     

1.      

2.      

    = Total Cover 

% Bare Ground in Herb Stratum    

    

 

Dominance Test worksheet:   

Number of Dominant Species 
That Are OBL, FACW, or FAC: 2 (A) 

Total Number of Dominant 
Species Across All Strata: 4 (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 50 (A/B) 

 

Prevalence Index worksheet: 

Total % Cover of: Multiply by:  

OBL species  x 1 =   

FACW species  x 2 =   

FAC species 105 x 3 = 315  

FACU species 35 x 4 = 140  

UPL species 20 x 5 = 100  

Column Totals: 160 (A)   555 (B) 

Prevalence Index  = B/A = 3.46 

Hydrophytic Vegetation Indicators: 

 1 - Rapid Test for Hydrophytic Vegetation 
 2 - Dominance Test is >50% 
 3 - Prevalence Index is ≤3.01 

 4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

 5 - Wetland Non-Vascular Plants1 
 Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

 
 
 
 

Hydrophytic  
Vegetation 
Present? Yes  No X 

Remarks: 
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SOIL     Sampling Point:     2        
Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth 
(inches) 

 Matrix  Redox Features
  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture Remarks 

0-6  10YR 2/2  100  gravelly sil 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix. 

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10) 
Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2) 
Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Other (Explain in Remarks) 
Depleted Below Dark Surface (A11) Depleted Matrix (F3) 
Thick Dark Surface (A12) Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 
Sandy Gleyed Matrix (S4) Redox Depressions (F8) 

Restrictive Layer (if present): 

 Type: rock Hydric Soil Present? Yes  No X 
 Depth (inches): 6 

Remarks: Rock appears to be native basalt bedrock. 

HYDROLOGY 
Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required) 

 Surface Water (A1)  
Water-Stained Leaves (B9) (except 
MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

High Water Table (A2) Salt Crust (B11) Drainage Patterns (B10) 
 Saturation (A3)  Aquatic Invertebrates (B13) Dry-Season Water Table (C2) 

Water Marks (B1) Hydrogen Sulfide Odor (C1) Saturation Visible on Aerial Imagery (C9) 

Sediment Deposits (B2) 
Oxidized Rhizospheres along Living 
Roots (C3) Geomorphic Position (D2) 

Drift Deposits (B3) Presence of Reduced Iron (C4) Shallow Aquitard (D3) 

Algal Mat or Crust (B4) 
Recent Iron Reduction in Tilled 
Soils (C6) FAC-Neutral Test (D5) 

Iron Deposits (B5) 
Stunted or Stressed Plants (D1) 
(LRR A) Raised Ant Mounds (D6) (LRR A) 

Surface Soil Cracks (B6) Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
Inundation Visible on Aerial Imagery (B7) 
Sparsely Vegetated Concave Surface (B8) 

Field Observations: 
Surface Water Present? Yes  No X Depth (inches): 
Water Table Present? Yes  No X Depth (inches): Wetland Hydrology Present? Yes  No X 
Saturation Present? 
(includes capillary fringe) Yes  No X Depth (inches): 

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soils moist only. 
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WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 

Project/Site: St. Helens Public Safety Bldg. City/County: St. Helens / Columbia Sampling Date: 10/21/2021 

Applicant/Owner: City of St. Helens State:   OR Sampling Point: 3 

Investigator(s): S. Benjamin Section, Township, Range: Sec. 4, T4N, R1W 

Landform (hillslope, terrace, etc.): Floodplain terrace Local relief (concave, convex, none): Concave Slope (%): <3 

Subregion (LRR): A – NW Forests & Coast Lat:  Long:  Datum:  

Soil Map Unit Name: 45 – Rock outcrop – Xerumbrepts complex NWI classification: None 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes X No  (If no, explain in Remarks.) 

Are Vegetation  , Soil  , or Hydrology  significantly disturbed? Are “Normal Circumstances” present?   Yes X No  

Are Vegetation  , Soil  , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 

 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No     
Hydric Soil Present? Yes X No   Is the Sampled Area within a Wetland?           Yes X No   
Wetland Hydrology Present? Yes X No     

Remarks: Plot is in north part of wetland ‘R’ delineated under DSL WD #2019-0324.  

 
VEGETATION – Use scientific names of plants. 

 

Tree Stratum (Plot size: 30’ )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1. Salix lasiandra  70 Y FACW 

2.      

3.      

4.      

      

  70 = Total Cover 

Sapling/Shrub Stratum (Plot size: 10’ )     

1.      

2.      

3.      

4.      

5.      

    = Total Cover 

Herb Stratum   (Plot size: 5’ )     

1. Phalaris arundinacea  40 Y FACW 

2. Persicaria maculosa  30 Y FACW 

3.      

4.      

5.      

6.      

7.      

8.      

9.      

10.      

11.      

   70 = Total Cover 

Woody Vine Stratum (Plot size:  )     

1.      

2.      

    = Total Cover 

% Bare Ground in Herb Stratum 30   

    

 

Dominance Test worksheet:   

Number of Dominant Species 
That Are OBL, FACW, or FAC: 3 (A) 

Total Number of Dominant 
Species Across All Strata: 3 (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 100 (A/B) 

 

Prevalence Index worksheet: 

Total % Cover of: Multiply by:  

OBL species  x 1 =   

FACW species  x 2 =   

FAC species  x 3 =   

FACU species  x 4 =   

UPL species  x 5 =   

Column Totals:  (A)    (B) 

Prevalence Index  = B/A =  

Hydrophytic Vegetation Indicators: 

 1 - Rapid Test for Hydrophytic Vegetation 
X 2 - Dominance Test is >50% 
 3 - Prevalence Index is ≤3.01 

 4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

 5 - Wetland Non-Vascular Plants1 
 Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

 
 
 
 

Hydrophytic  
Vegetation 
Present? Yes X No  

Remarks: 
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SOIL                                                                                                                                      Sampling Point:  3                                     
 Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)  
 Depth 

(inches) 
 Matrix  Redox Features      

  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks  
 

0-6  10YR 3/2  100          organic/peat   
 

 
6-20  10YR 2/1  100          organic/peat   

 

 
20-30  10YR 4/1  90  10YR 4/6        sicl   

 

 
                 

 

 
                 

 

 
                 

 

 
                 

 

 
                 

 

 1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix.  

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

X Histosol (A1)  Sandy Redox (S5)  2 cm Muck (A10) 
 Histic Epipedon (A2)  Stripped Matrix (S6)  Red Parent Material (TF2) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (except MLRA 1)  Very Shallow Dark Surface (TF12) 
 Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2)  Other (Explain in Remarks) 
 Depleted Below Dark Surface (A11)  Depleted Matrix (F3)   
 Thick Dark Surface (A12)  Redox Dark Surface (F6)  3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

 Sandy Mucky Mineral (S1)  Depleted Dark Surface (F7)  
 Sandy Gleyed Matrix (S4)  Redox Depressions (F8)  

 

Restrictive Layer (if present):      

 Type:   Hydric Soil Present?      Yes X No  
 Depth (inches):        

 

Remarks: 

 
HYDROLOGY 

Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 

 Surface Water (A1)  
Water-Stained Leaves (B9) (except 
MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

 High Water Table (A2)  Salt Crust (B11)   Drainage Patterns (B10) 
X Saturation (A3)  Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
 Water Marks (B1)  Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 

 Sediment Deposits (B2)  
Oxidized Rhizospheres along 
Living Roots (C3)   Geomorphic Position (D2) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 

 Algal Mat or Crust (B4)  
Recent Iron Reduction in Tilled 
Soils (C6)   FAC-Neutral Test (D5) 

 Iron Deposits (B5)  
Stunted or Stressed Plants (D1) 
(LRR A)   Raised Ant Mounds (D6) (LRR A) 

 Surface Soil Cracks (B6)  Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
 Inundation Visible on Aerial Imagery (B7)      
 Sparsely Vegetated Concave Surface (B8)      
       

 

Field Observations:             
Surface Water Present? Yes  No X Depth (inches):        
Water Table Present? Yes X No  Depth (inches): Surface  Wetland Hydrology Present? Yes X No  
Saturation Present? 
(includes capillary fringe) Yes X No  Depth (inches): Surface       

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soils were saturated at 24 inches below the surface on 10/21/2021, and soils were saturated to the surface on 10/29/2021 with ponding up 
to 4 inches deep observed in the plot vicinity. 
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WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region

Project/Site: St. Helens Public Safety Bldg. City/County: St. Helens / Columbia Sampling Date: 10/21/2021 

Applicant/Owner: City of St. Helens State:   OR Sampling Point: 4 

Investigator(s): S. Benjamin Section, Township, Range: Sec. 4, T4N, R1W 

Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): Convex Slope (%): 10 

Subregion (LRR): A – NW Forests & Coast Lat: Long: Datum:

Soil Map Unit Name: 45 – Rock outcrop – Xerumbrepts complex NWI classification: None 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes X No (If no, explain in Remarks.) 

Are Vegetation  , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present?   Yes X No 

Are Vegetation  , Soil , or Hydrology  naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No 
Hydric Soil Present? Yes No X Is the Sampled Area within a Wetland?          Yes No X 
Wetland Hydrology Present? Yes No X 

Remarks: Plot 4 located few feet north of plot 3 on rock berm/fill slope south of stub end of 15th Street.

VEGETATION – Use scientific names of plants. 

Tree Stratum (Plot size: 30’ )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1.  

2.  

3.  

4.  

= Total Cover 

Sapling/Shrub Stratum (Plot size: 10’ )

1. Rubus armeniacus 100 Y FAC 

2.  

3.  

4.  

5.  

100 = Total Cover 

Herb Stratum   (Plot size: 5’ )

1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

11.  

= Total Cover 

Woody Vine Stratum (Plot size:  ) 

1.  

2.  

= Total Cover 

% Bare Ground in Herb Stratum 

Dominance Test worksheet: 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 1 (A) 

Total Number of Dominant 
Species Across All Strata: 1 (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 100 (A/B) 

Prevalence Index worksheet: 

Total % Cover of: Multiply by: 

OBL species x 1 = 

FACW species x 2 = 

FAC species x 3 = 

FACU species x 4 = 

UPL species x 5 = 

Column Totals: (A) (B)

Prevalence Index  = B/A = 

Hydrophytic Vegetation Indicators: 

 1 - Rapid Test for Hydrophytic Vegetation 
X 2 - Dominance Test is >50% 

3 - Prevalence Index is ≤3.01 

4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

5 - Wetland Non-Vascular Plants1 

Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic  
Vegetation 
Present? Yes X No 

Remarks: 
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SOIL     Sampling Point:   4          
Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth 
(inches) 

 Matrix  Redox Features
  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture Remarks 

Surface N/A – fill slope  rock 

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix. 

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

Histosol (A1) Sandy Redox (S5) 2 cm Muck (A10) 
Histic Epipedon (A2) Stripped Matrix (S6) Red Parent Material (TF2) 
Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1) Very Shallow Dark Surface (TF12) 
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Other (Explain in Remarks) 
Depleted Below Dark Surface (A11) Depleted Matrix (F3) 
Thick Dark Surface (A12) Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

Sandy Mucky Mineral (S1) Depleted Dark Surface (F7) 
Sandy Gleyed Matrix (S4) Redox Depressions (F8) 

Restrictive Layer (if present): 

 Type: Rock fill  Hydric Soil Present? Yes  No X 
 Depth (inches): surface 

Remarks: Rock berm / fill slope separating adjacent residential development from wetland. 

HYDROLOGY 
Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required) 

 Surface Water (A1)  
Water-Stained Leaves (B9) (except 
MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

High Water Table (A2) Salt Crust (B11) Drainage Patterns (B10) 
 Saturation (A3)  Aquatic Invertebrates (B13) Dry-Season Water Table (C2) 

Water Marks (B1) Hydrogen Sulfide Odor (C1) Saturation Visible on Aerial Imagery (C9) 

Sediment Deposits (B2) 
Oxidized Rhizospheres along Living 
Roots (C3) Geomorphic Position (D2) 

Drift Deposits (B3) Presence of Reduced Iron (C4) Shallow Aquitard (D3) 

Algal Mat or Crust (B4) 
Recent Iron Reduction in Tilled 
Soils (C6) FAC-Neutral Test (D5) 

Iron Deposits (B5) 
Stunted or Stressed Plants (D1) 
(LRR A) Raised Ant Mounds (D6) (LRR A) 

Surface Soil Cracks (B6) Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
Inundation Visible on Aerial Imagery (B7) 
Sparsely Vegetated Concave Surface (B8) 

Field Observations: 
Surface Water Present? Yes  No X Depth (inches): 
Water Table Present? Yes  No X Depth (inches): Wetland Hydrology Present? Yes  No X 
Saturation Present? 
(includes capillary fringe) Yes  No X Depth (inches): 

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
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WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 
 

Project/Site: St. Helens Public Safety Bldg. City/County: St. Helens / Columbia Sampling Date: 10/21/2021 

Applicant/Owner: City of St. Helens State:   OR Sampling Point: 5 

Investigator(s): S. Benjamin Section, Township, Range: Sec. 4, T4N, R1W 

Landform (hillslope, terrace, etc.): Terrace Local relief (concave, convex, none): Convex Slope (%): <3 

Subregion (LRR): A – NW Forests & Coast Lat:  Long:  Datum:  

Soil Map Unit Name: 45 – Rock outcrop – Xerumbrepts complex NWI classification: None 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes X No  (If no, explain in Remarks.) 

Are Vegetation  , Soil  , or Hydrology  significantly disturbed? Are “Normal Circumstances” present?   Yes X No  

Are Vegetation  , Soil  , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 

 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X    
Hydric Soil Present? Yes  No X  Is the Sampled Area within a Wetland?           Yes  No X  
Wetland Hydrology Present? Yes  No X    

Remarks: East of wetland boundary and east of plot 3. 

 
VEGETATION – Use scientific names of plants. 

 

Tree Stratum (Plot size: 30’ )  
Absolute 
% Cover 

Dominant 
Species? 

Indicator 
Status 

1. Acer macrophyllum  50 Y FACU 

2.      

3.      

4.      

      

  50 = Total Cover 

Sapling/Shrub Stratum (Plot size: 10’ )     

1. Rubus armeniacus  50 Y FAC 

2. Ilex aquifolium  20 Y FACU 

3. Oemleria cerasiformis  5 N FACU 

4. Acer circinatum  5 N FAC 

5. Physocarpus capitatus  5 N FACW 

   85 = Total Cover 

Herb Stratum   (Plot size: 5’ )     

1. Polystichum munitum  20 Y FACU 

2.      

3.      

4.      

5.      

6.      

7.      

8.      

9.      

10.      

11.      

   20 = Total Cover 

Woody Vine Stratum (Plot size:  )     

1.      

2.      

    = Total Cover 

% Bare Ground in Herb Stratum 80   

    

 

Dominance Test worksheet:   

Number of Dominant Species 
That Are OBL, FACW, or FAC: 1 (A) 

Total Number of Dominant 
Species Across All Strata: 4 (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 25 (A/B) 

 

Prevalence Index worksheet: 

Total % Cover of: Multiply by:  

OBL species  x 1 =   

FACW species 5 x 2 = 10  

FAC species 55 x 3 = 165  

FACU species 95 x 4 = 380  

UPL species  x 5 =   

Column Totals: 155 (A)   555 (B) 

Prevalence Index  = B/A = 3.58 

Hydrophytic Vegetation Indicators: 

 1 - Rapid Test for Hydrophytic Vegetation 
 2 - Dominance Test is >50% 
 3 - Prevalence Index is ≤3.01 

 4 - Morphological Adaptations1 (Provide supporting 
data in Remarks or on a separate sheet) 

 5 - Wetland Non-Vascular Plants1 
 Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

 

 
 
 
 

Hydrophytic  
Vegetation 
Present? Yes  No X 

Remarks: 
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US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Version 2.0 

 
SOIL                                                                                                                                      Sampling Point:   5                                        
 Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)  
 Depth 

(inches) 
 Matrix  Redox Features      

  Color (moist)  %  Color (moist)  %  Type1  Loc2  Texture  Remarks  
 

0-20  10YR 3/2  100          sil   
 

 
                 

 

 
                 

 

 
                 

 

 
                 

 

 
                 

 

 
                 

 

 
                 

 

 1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.      2Location:  PL=Pore Lining, M=Matrix.  

Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

 Histosol (A1)  Sandy Redox (S5)  2 cm Muck (A10) 
 Histic Epipedon (A2)  Stripped Matrix (S6)  Red Parent Material (TF2) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (except MLRA 1)  Very Shallow Dark Surface (TF12) 
 Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2)  Other (Explain in Remarks) 
 Depleted Below Dark Surface (A11)  Depleted Matrix (F3)   
 Thick Dark Surface (A12)  Redox Dark Surface (F6)  3Indicators of hydrophytic vegetation and 

wetland hydrology must be present, 
unless disturbed or problematic 

 Sandy Mucky Mineral (S1)  Depleted Dark Surface (F7)  
 Sandy Gleyed Matrix (S4)  Redox Depressions (F8)  

 

Restrictive Layer (if present):      

 Type:   Hydric Soil Present?      Yes  No X 
 Depth (inches):        

 

Remarks: 

 
HYDROLOGY 

Wetland Hydrology Indicators: 
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 

 Surface Water (A1)  
Water-Stained Leaves (B9) (except 
MLRA 1, 2, 4A, and 4B)   

Water-Stained Leaves (B9) (MLRA 1, 2, 
4A, and 4B) 

 High Water Table (A2)  Salt Crust (B11)   Drainage Patterns (B10) 
 Saturation (A3)  Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
 Water Marks (B1)  Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 

 Sediment Deposits (B2)  
Oxidized Rhizospheres along Living 
Roots (C3)   Geomorphic Position (D2) 

 Drift Deposits (B3)  Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 

 Algal Mat or Crust (B4)  
Recent Iron Reduction in Tilled 
Soils (C6)   FAC-Neutral Test (D5) 

 Iron Deposits (B5)  
Stunted or Stressed Plants (D1) 
(LRR A)   Raised Ant Mounds (D6) (LRR A) 

 Surface Soil Cracks (B6)  Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
 Inundation Visible on Aerial Imagery (B7)      
 Sparsely Vegetated Concave Surface (B8)      
       

 

Field Observations:             
Surface Water Present? Yes  No X Depth (inches):        
Water Table Present? Yes  No X Depth (inches): >20  Wetland Hydrology Present? Yes  No X 
Saturation Present? 
(includes capillary fringe) Yes  No X Depth (inches): >20       

 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Soils moist only. 
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St. Helens Public Safety Building 
Wetland & Waters Delineation 

Photo Date October 2021 

Photo A. View southwest of upland plot 2 (yellow flag) in 7th Street right-of-way. 

Photo B. View northeast of upland plot 1 (yellow flag) on top of basalt outcrop. 
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St. Helens Public Safety Building 
Wetland & Waters Delineation 

Photo Date October 2021 

Photo C. Typical conditions of basalt outcrop in vicinity of upland plot 2. 

Photo D. View west of wetland plot 3 (yellow flag); pink flagging is south edge of 
East Street right-of-way. 
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St. Helens Public Safety Building 
Wetland & Waters Delineation 

Photo Date October 2021 

Photo E. View east of slough sedge wetland plant community and wetland 
boundary (pink flagging) with upland rock berm in upper left. 

Photo F. View west of upland plot 5 (yellow flag). 
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St. Helens Public Safety Building 
Wetland & Waters Delineation 

Photo Date October 2021 

Photo G. View south of intermittent drainage that connects to wetland ‘R’ (visible 
in background) delineated under DSL WD #2019-0324. 

Photo H. View northeast showing rock berm in east portion of study area. 
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11/15/21, 11:25 AM Climatological Data for SCAPPOOSE INDUSTRIAL AP, OR - October 2021

1/1

Climatological Data for SCAPPOOSE INDUSTRIAL AP,
OR - October 2021

Date Max
Temperature

Min
Temperature

Avg
Temperature

GDD
Base
40

GDD
Base
50

Precipitation Snowfall Snow
Depth

2021-10-01 68 47 57.5 18 8 0.00 M M

2021-10-02 73 43 58.0 18 8 0.00 M M

2021-10-03 70 42 56.0 16 6 0.00 M M

2021-10-04 70 53 61.5 22 12 0.00 M M

2021-10-05 59 43 51.0 11 1 0.28 M M

2021-10-06 64 42 53.0 13 3 0.17 M M

2021-10-07 62 37 49.5 10 0 0.00 M M

2021-10-08 60 38 49.0 9 0 0.00 M M

2021-10-09 61 40 50.5 11 1 0.01 M M

2021-10-10 62 39 50.5 11 1 0.05 M M

2021-10-11 60 37 48.5 9 0 0.00 M M

2021-10-12 53 33 43.0 3 0 0.22 M M

2021-10-13 54 38 46.0 6 0 0.09 M M

2021-10-14 57 49 53.0 13 3 0.05 M M

2021-10-15 64 46 55.0 15 5 0.00 M M

2021-10-16 66 45 55.5 16 6 0.00 M M

2021-10-17 61 50 55.5 16 6 0.32 M M

2021-10-18 58 41 49.5 10 0 0.00 M M

2021-10-19 61 36 48.5 9 0 0.02 M M

2021-10-20 61 50 55.5 16 6 0.25 M M

2021-10-21 68 47 57.5 18 8 0.84 M M

2021-10-22 61 51 56.0 16 6 0.04 M M

2021-10-23 56 51 53.5 14 4 0.44 M M

2021-10-24 58 51 54.5 15 5 0.51 M M

2021-10-25 56 51 53.5 14 4 0.25 M M

2021-10-26 59 51 55.0 15 5 0.11 M M

2021-10-27 59 48 53.5 14 4 0.15 M M

2021-10-28 70 52 61.0 21 11 0.45 M M

2021-10-29 59 46 52.5 13 3 0.26 M M

2021-10-30 63 38 50.5 11 1 0.00 M M

2021-10-31 64 37 50.5 11 1 0.00 M M
Average|Sum 61.8 44.3 53.0 414 118 4.51 M M
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10/28/21, 12:45 PM Climatological Data for SCAPPOOSE INDUSTRIAL AP, OR - September 2021

1/1

Climatological Data for SCAPPOOSE INDUSTRIAL AP,
OR - September 2021

Date Max
Temperature

Min
Temperature

Avg
Temperature

GDD
Base
40

GDD
Base
50

Precipitation Snowfall Snow
Depth

2021-09-01 80 64 72.0 32 22 0.00 M M

2021-09-02 86 51 68.5 29 19 0.00 M M

2021-09-03 86 50 68.0 28 18 0.00 M M

2021-09-04 88 50 69.0 29 19 0.00 M M

2021-09-05 87 57 72.0 32 22 0.00 M M

2021-09-06 84 56 70.0 30 20 0.00 M M

2021-09-07 89 53 71.0 31 21 0.00 M M

2021-09-08 88 57 72.5 33 23 T M M

2021-09-09 85 56 70.5 31 21 0.00 M M

2021-09-10 70 59 64.5 25 15 0.00 M M

2021-09-11 81 47 64.0 24 14 0.00 M M

2021-09-12 77 61 69.0 29 19 0.00 M M

2021-09-13 76 46 61.0 21 11 0.00 M M

2021-09-14 83 49 66.0 26 16 0.00 M M

2021-09-15 73 53 63.0 23 13 T M M

2021-09-16 78 39 58.5 19 9 0.00 M M

2021-09-17 76 51 63.5 24 14 0.09 M M

2021-09-18 69 54 61.5 22 12 2.28 M M

2021-09-19 70 51 60.5 21 11 0.22 M M

2021-09-20 73 46 59.5 20 10 0.00 M M

2021-09-21 86 46 66.0 26 16 0.00 M M

2021-09-22 69 53 61.0 21 11 0.06 M M

2021-09-23 75 53 64.0 24 14 0.00 M M

2021-09-24 90 50 70.0 30 20 0.00 M M

2021-09-25 83 50 66.5 27 17 0.00 M M

2021-09-26 75 54 64.5 25 15 0.06 M M

2021-09-27 65 50 57.5 18 8 0.28 M M

2021-09-28 62 50 56.0 16 6 0.15 M M

2021-09-29 66 46 56.0 16 6 0.02 M M

2021-09-30 62 47 54.5 15 5 0.09 M M
Average|Sum 77.7 51.6 64.7 747 447 3.25 M M
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10/28/21, 12:47 PM Climatological Data for SCAPPOOSE INDUSTRIAL AP, OR - August 2021

1/1

Climatological Data for SCAPPOOSE INDUSTRIAL AP,
OR - August 2021

Date Max
Temperature

Min
Temperature

Avg
Temperature

GDD
Base
40

GDD
Base
50

Precipitation Snowfall Snow
Depth

2021-08-01 90 62 76.0 36 26 0.00 M M

2021-08-02 93 61 77.0 37 27 0.00 M M

2021-08-03 91 59 75.0 35 25 0.00 M M

2021-08-04 96 57 76.5 37 27 0.00 M M

2021-08-05 84 64 74.0 34 24 0.00 M M

2021-08-06 80 61 70.5 31 21 T M M

2021-08-07 80 57 68.5 29 19 0.02 M M

2021-08-08 78 53 65.5 26 16 0.00 M M

2021-08-09 87 60 73.5 34 24 0.00 M M

2021-08-10 93 66 79.5 40 30 0.00 M M

2021-08-11 104 66 85.0 45 35 0.00 M M

2021-08-12 108 65 86.5 47 37 0.00 M M

2021-08-13 95 66 80.5 41 31 0.00 M M

2021-08-14 92 63 77.5 38 28 0.00 M M

2021-08-15 94 60 77.0 37 27 0.00 M M

2021-08-16 85 55 70.0 30 20 0.00 M M

2021-08-17 73 56 64.5 25 15 0.00 M M

2021-08-18 83 51 67.0 27 17 0.00 M M

2021-08-19 82 53 67.5 28 18 0.00 M M

2021-08-20 72 60 66.0 26 16 T M M

2021-08-21 70 57 63.5 24 14 T M M

2021-08-22 70 54 62.0 22 12 T M M

2021-08-23 76 44 60.0 20 10 0.00 M M

2021-08-24 88 54 71.0 31 21 0.00 M M

2021-08-25 M M M M M M M M

2021-08-26 M M M M M 0.00 M M

2021-08-27 M M M M M 0.00 M M

2021-08-28 M M M M M 0.00 M M

2021-08-29 M M M M M 0.00 M M

2021-08-30 M M M M M 0.00 M M

2021-08-31 M M M M M 0.00 M M
Average|Sum 86.0 58.5 72.3 780 540 0.02 M M
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10/28/21, 12:48 PM Climatological Data for SCAPPOOSE INDUSTRIAL AP, OR - July 2021

1/1

Climatological Data for SCAPPOOSE INDUSTRIAL AP,
OR - July 2021

Date Max
Temperature

Min
Temperature

Avg
Temperature

GDD
Base
40

GDD
Base
50

Precipitation Snowfall Snow
Depth

2021-07-01 74 65 69.5 30 20 0.00 M M

2021-07-02 86 60 73.0 33 23 0.00 M M

2021-07-03 88 61 74.5 35 25 0.00 M M

2021-07-04 87 57 72.0 32 22 0.00 M M

2021-07-05 86 58 72.0 32 22 0.00 M M

2021-07-06 91 58 74.5 35 25 0.00 M M

2021-07-07 75 59 67.0 27 17 0.01 M M

2021-07-08 80 56 68.0 28 18 0.00 M M

2021-07-09 89 55 72.0 32 22 0.00 M M

2021-07-10 86 59 72.5 33 23 0.00 M M

2021-07-11 87 56 71.5 32 22 0.00 M M

2021-07-12 87 58 72.5 33 23 0.00 M M

2021-07-13 87 57 72.0 32 22 0.00 M M

2021-07-14 82 58 70.0 30 20 0.00 M M

2021-07-15 80 58 69.0 29 19 0.00 M M

2021-07-16 76 56 66.0 26 16 0.00 M M

2021-07-17 82 51 66.5 27 17 0.00 M M

2021-07-18 87 58 72.5 33 23 0.00 M M

2021-07-19 90 55 72.5 33 23 0.00 M M

2021-07-20 80 59 69.5 30 20 0.00 M M

2021-07-21 76 50 63.0 23 13 0.00 M M

2021-07-22 82 51 66.5 27 17 0.00 M M

2021-07-23 86 50 68.0 28 18 0.00 M M

2021-07-24 91 65 78.0 38 28 0.00 M M

2021-07-25 90 62 76.0 36 26 0.00 M M

2021-07-26 90 59 74.5 35 25 0.00 M M

2021-07-27 89 62 75.5 36 26 0.00 M M

2021-07-28 95 56 75.5 36 26 0.00 M M

2021-07-29 98 60 79.0 39 29 0.00 M M

2021-07-30 101 73 87.0 47 37 0.00 M M

2021-07-31 86 67 76.5 37 27 0.00 M M
Average|Sum 85.9 58.4 72.1 1004 694 0.01 M M
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11/15/21, 12:52 PM Climatological Data for SCAPPOOSE INDUSTRIAL AP, OR - June 2021

1/1

Climatological Data for SCAPPOOSE INDUSTRIAL AP,
OR - June 2021

Date Max
Temperature

Min
Temperature

Avg
Temperature

GDD
Base
40

GDD
Base
50

Precipitation Snowfall Snow
Depth

2021-06-01 96 67 81.5 42 32 0.00 M M

2021-06-02 90 60 75.0 35 25 0.00 M M

2021-06-03 85 57 71.0 31 21 0.00 M M

2021-06-04 77 51 64.0 24 14 0.00 M M

2021-06-05 69 44 56.5 17 7 T M M

2021-06-06 64 42 53.0 13 3 0.02 M M

2021-06-07 67 43 55.0 15 5 0.00 M M

2021-06-08 67 49 58.0 18 8 T M M

2021-06-09 69 44 56.5 17 7 T M M

2021-06-10 68 44 56.0 16 6 T M M

2021-06-11 63 52 57.5 18 8 0.24 M M

2021-06-12 77 50 63.5 24 14 0.30 M M

2021-06-13 68 62 65.0 25 15 0.89 M M

2021-06-14 72 53 62.5 23 13 0.12 M M

2021-06-15 72 48 60.0 20 10 T M M

2021-06-16 80 46 63.0 23 13 0.00 M M

2021-06-17 84 56 70.0 30 20 0.00 M M

2021-06-18 80 56 68.0 28 18 0.00 M M

2021-06-19 83 51 67.0 27 17 0.00 M M

2021-06-20 91 61 76.0 36 26 0.00 M M

2021-06-21 96 61 78.5 39 29 0.00 M M

2021-06-22 86 57 71.5 32 22 0.00 M M

2021-06-23 82 57 69.5 30 20 0.00 M M

2021-06-24 90 52 71.0 31 21 0.00 M M

2021-06-25 96 60 78.0 38 28 0.00 M M

2021-06-26 107 64 85.5 46 36 0.00 M M

2021-06-27 112 69 90.5 51 41 0.00 M M

2021-06-28 116 68 92.0 52 42 0.00 M M

2021-06-29 91 62 76.5 37 27 0.00 M M

2021-06-30 76 61 68.5 29 19 0.00 M M
Average|Sum 82.5 54.9 68.7 867 567 1.57 M M
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10/28/21, 12:53 PM AgACIS

agacis.rcc-acis.org/?fips=41009 1/1

WETS Station: SCAPPOOSE INDUSTRIAL AP, OR

Requested years: 1991 - 2020

Temperature (°F) Precipitation (inches)

30% chance
 will have

Jan 46.8 33.8 40.3 6.54 4.24 7.15 13 -

Feb 51.2 34.2 42.7 4.62 2.74 5.31 11 -

Mar 56.3 36.9 46.6 4.54 3.17 5.53 11 -

Apr 61.0 39.9 50.5 3.08 2.18 3.36 9 -

May 68.2 46.2 57.2 2.49 1.18 2.73 7 -

Jun 73.1 50.6 61.9 1.37 0.88 1.63 5 -

Jul 81.0 54.5 67.8 0.48 0.13 0.37 1 -

Aug 82.0 54.4 68.2 0.52 0.19 0.57 2 -

Sep 76.3 49.8 63.1 1.56 0.60 1.86 4 -

Oct 63.6 42.8 53.2 3.60 2.22 4.27 8 -

Nov 52.6 37.0 44.8 6.26 3.63 6.99 12 -

Dec 46.1 33.7 39.9 7.25 4.95 8.16 13 -

Annual: 35.13 43.99

Average 63.2 42.8 53.0 - - - - -

Total - - - 42.31 96 -

Month Avg
 daily
 max*

Avg
 daily
 min*

Avg
 daily
 mean*

Avg*

Avg
number

 of days with
 0.10 inch

 or more

Average
 total

 snowfall*less than more
than
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SITE INFORMATION                                                                     
LEGAL DESCRIPTION: COLUMBIA COUNTY TAX LOT 4109-AB-01500

ADDRESS: EAST SIDE OF KASTER RD AND OLD PORTLAND RD, ST. HELENS, OR. 

SITE SIZE: 2.6 ACRES

JURISDICTION: CITY OF ST. HELENS

ZONING: LI & R5

DRAWING CRITERIA                                                            
ALL DRAWINGS ARE IDENTIFIED BY TWO DIGITS AS FOLLOWS:

A. CATEGORY LETTER REFERRING TO THE DISCIPLINE OR MAJOR

G. TITLE SHEET AND CODE INFORMATION
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2. EXTERIOR ELEVATIONS
3. BUILDING SECTIONS/WALL SECTIONS
4. ENLARGED PLANS AND INTERIOR ELEVATIONS
5. DETAILS
6. SCHEDULES
7. VERTICAL CIRCULATION

DEFERRED SUBMITTALS                                                                        
PER SECTION 107.3.4.2 DEFERRED SUBMITTALS: DOCUMENTS FOR DEFERRED SUBMITTAL ITEMS SHALL 
BE SUBMITTED TO THE REGISTERED DESIGN PROFESSIONAL IN CHARGE WHO SHALL REVIEW THEM 
AND FORWARD THEM TO THE CONTRACTOR FOR DISTRIBUTION TO THE BUILDING OFFICIAL WITH A 
NOTATION INDICATING THAT THE DEFERRED SUBMITTAL DOCUMENTS HAVE BEEN REVIEWED AND 
FOUND TO BE IN GENERAL CONFORMANCE TO THE DESIGN OF THE BUILDING. THE DEFERRED 
SUBMITTAL ITEMS SHALL NOT BE INSTALLED UNTIL THE DEFERRED SUBMITTAL DOCUMENTS HAVE BEEN 
APPROVED BY THE BUILDING OFFICIAL. 

• FIRE SPRINKLER NFPA 13 SYSTEM 
• FIRE ALARM SYSTEM (INCLUDING EMERGENCY RESPONDER RADIO COVERAGE AS OUTLINED IN 

SPEC __________
• PROVIDE CALCULATIONS AND DETAILS FOR SEISMIC ANCHORAGE AND BRACING OF ALL 

MECHANICAL AND ELECTRICAL AND OTHER EQUIPMENT WEIGHTING MORE THAN 400 LBS AND 
ATTACHED TO A FLOOR OR ROOF LEVEL, OR WEIGHING MORE THAN 75 LBS AND ATTACHED 
MORE THAN 4'-0" ABOVE THE FLOOR OR ROOF LEVEL. 

• CEILING CLOUDS ANCHORING/BRACING
• GLAZED METAL CURTAIN WALL DESIGN
• CARPORT DESIGN
• PV ARRAY DESIGN (INCLUDING FRAMING MEMBERS AND PANELS ATTACHED TO STANCHIONS.)
• FIRESTOPPING (THE GENERAL CONTRACTOR SHALL SCHEDULE A FIRESTOPPING MEETING WITH 

THE BUILDING INSPECTOR AND SUBCONTRACTORS THAT WILL BE INSTALLING THE 
FIRESTOPPING MATERIALS. CONTRACTORS SHALL PROVIDE INFORMATION ON REQUIRED 
INSTALLER CERTIFICATIONS AND FAMILIARITY WITH EACH FIRESTOP MATERIAL/ASSEMBLIES 
WHICH WILL BE USED, THE TYPE OF PENETRATIONS WHERE EACH MATERIAL / ASSEMBLY WILL 
BE USED; AND THE LISTING AND APPROVAL INFORMATION (I.E. UL, ICC, OR OTHER APPROVED BY 
THE CITY BUILDING DEPARTMENT). THIS MEETING SHALL BE COORDINATED WITH THE BUILDING 
INSPECTOR AND SHALL OCCUR PRIOR TO ANY FIRESTOPPING INSTALLATION. OSSC CHAPTER 7. 

CLIENT                                                 
CITY OF ST. HELENS
265 STRAND STREET
ST. HELENS, OR 97051

CONTACT: JOHN WALSH
CITY ADMINISTRATOR

PHONE: 503.366.8211
FAX: 503.397.4016
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MACKENZIE
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PROJECT ARCHITECT
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CIVIL                                                          
MACKENZIE
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CONTACT: RALPH HENDERSON
ENGINEER OF RECORD

BAILEY CURRIER
CIVIL ENGINEER

PHONE: 503.224.9560
FAX: 503.228.1285
EMAIL:  RHENDERSON@MCKNZE.COM
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LANDSCAPE                                                
MACKENZIE
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CONTACT: STEVEN TUTTLE
LANDSCAPE ARCHITECT

NICOLE FERREIRA
LANDSCAPE ARCHITECT

PHONE: 503.224.9560
FAX: 503.228.1285
EMAIL:  STUTTLE@MCKNZE.COM

NFERREIRA@MCKNZE.COM

MECH/ELECT/PLUMB/TECH  
PAE-ENGINEERING
151 SW 1ST AVENUE
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PORTLAND, OR 97204

CONTACT: JEREMY GALVIN
MEP PROJECT MANAGER AND 

DUSTIN PEEK
ELECTRICAL ENGINEER

PHONE: 503.226.2921
EMAIL:  JEREMY.GALVIN@PAE-ENGINEERS.COM

DUSTIN.PEEK@PAE-ENGINEERS.COM

SEPARATE PERMIT                                                                  
• SIGNAGE

SITE SITE

WETLANDS CONSULTANT    
WETLANDS SOLUTIONS NORTHWEST, LLC

CONTACT: STACY BENJAMIN

PHONE: 503.367.7177
EMAIL:  STACY@WETLANDSOLUTIONSNW.COM

GEOTECH                                
HART CROWSER
36240 SW MACADAM AVENUE
SUITE 100
PORTLAND, OR, 97239

CONTACT: LUKE KEVAN
PROJECT GEOTECHNICAL ENGINEER

DAN TRISLER
GEOTECHNICAL ENGINEER

PHONE: 971.808.5159
EMAIL:  LUKE.KEVAN@HARTCROWSER.COM

DAN.TRISLER@HARTCROWSER.COM

OWNER'S 
REPRESENTATIVE                                               
OTAK CPM
12745 BEAVERDAM RD
SUITE 120
BEAVERTON, OR 97005

CONTACT: DAVE LINTZ
OTAK CPM
OWNERS REPRESENTATIVE

PHONE: 503.318.1750
EMAIL: DAVID.LINTZ@OTAK.COM
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PARKING DATA

KEYNOTES
32-01 CONCRETE SIDEWALK, SCORING PER LANDSCAPE DRAWINGS
32-02 VERTICAL CURB
32-03 ACCESSIBLE PARKING STALL
32-04 PARKING STALL STRIPING
32-05 ACCESSIBLE SIGN
32-06 LANDSCAPE AREA PER LANDSCAPE DRAWINGS
32-07 TRASH ENCLOSURE PER ARCHITECTURAL DETAILS
32-08 8-FT TALL CHAINLINK FENCE WITH SLATS
32-09 SWINGING SECURITY GATE PER ARCHITECTURAL DETAILS
32-10 4" WHITE STRIPE AT 45-DEGREE ANGLE
32-11 EMERGENCY VEHICLE ROAD PER PAVING LEGEND
32-12 COMMERCIAL DRIVEWAY PER CITY OF ST HELENS MUNICIPAL CODE, SECTION 17.76.020
32-13 CONCRETE CROSSWALK
32-14 MAN GATE WITH CONTROL ACCESS PER ARCHITECTURAL PLANS
32-15 STORMWATER POND - SEE GRADING PLAN
32-16 BUILDING CANOPY PER ARCHITECTURAL PLANS
32-17 FUTURE MULTI-USE TRAIL
32-18 RAISED PLANTER PER LANDSCAPE DRAWINGS
32-19 FLAGPOLE PER LANDSCAPE DRAWINGS
32-20 SITE FURNISHINGS PER LANDSCAPE DRAWINGS
32-21 LIGHTED BOLLARDS PER LANDSCAPE DRAWINGS
32-22 SITE LIGHTING PER ELECTRICAL DRAWINGS
32-23 BIKE RACK PER LANDSCAPE DETAILS
32-24 CURB RAMP
32-25 MAILBOX - CONTRACTOR TO COORDINATE FINAL LOCATION WITH USPS AND OWNER
32-26 EV CHARGING STATION PER ELECTRICAL DRAWINGS
32-27 CANTILEVER GATE PER ARCHITECTURAL DETAILS
32-28 BOLLARDS
32-29 VISION TRIANGLE PER CITY OF ST HELENS MUNICIPAL CODE, SECTION 17.76.020
32-30 CARPOOL/VANPOOL PARKING
32-31 BUILDING COLUMN PER ARCHITECTURAL DRAWINGS
32-32 PAINTED DIRECTIONAL ARROWS
32-33 EXISTING PROPERTY SIGN TO REMAIN
32-34 MECHANICAL UNITS PER MECHANICAL DRAWINGS

ACCESSIBLE STANDARD CARPOOL/VANPOOL TOTAL
SECURE (10' x 20') 1 42 3 46
PUBLIC (9' x 18') 2 4 0 6

TOTAL 3 46 3 52
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LEGEND
PROPERTY/ROW LINE

100-YEAR FLOODPLAIN

500-YEAR FLOODPLAIN

EDGE OF PAVEMENT

WETLAND BOUNDARY

50-FT WETLAND BUFFER

CHAINLINK FENCE

TREE

WETLAND BOUNDARY
PER DSL WD# 2022-0251
AND WD# 2019-0324

SITE DATA
SITE AREA 325,274 SF (7.47 AC)

DISTURBED AREA  93,720 SF (2.72 AC)

BUILDING AREA  11,230 SF (18.6%)

PAVEMENT AREA  41,903 SF (45.4%)

LANDSCAPE AREA  40,587 SF (36.0%)

GENERAL NOTES
1. ALL WORK SHALL CONFORM TO THE CURRENT STANDARD SPECIFICATIONS AND REQUIREMENTS OF THE AUTHORITIES

HAVING JURISDICTION AND THE CURRENT AMERICAN PUBLIC WORKS ASSOCIATION STANDARDS FOR PUBLIC WORKS
CONSTRUCTION

2. THE SURVEY INFORMATION SHOWN AS A BACKGROUND SCREEN IS BASED ON A SURVEY BY OTHERS AND IS SHOWN FOR
REFERENCE ONLY. CONTRACTOR TO VERIFY ALL EXISTING CONDITIONS WITH ITS OWN RESOURCES PRIOR TO START OF
ANY CONSTRUCTION

3. CONTRACTOR MUST COMPLY WITH LOCAL AND STATE REQUIREMENTS TO NOTIFY ALL UTILITY COMPANIES FOR LINE
LOCATIONS SEVENTY-TWO (72) HOURS (MINIMUM) PRIOR TO START OF WORK. DAMAGE TO UTILITIES SHALL BE CORRECTED
AT THE CONTRACTOR'S EXPENSE

4. CONTRACTOR SHALL ADJUST ALL STRUCTURES IMPACTED BY CONSTRUCTION IMPROVEMENTS TO NEW FINISH GRADES

5. REQUEST BY THE CONTRACTOR FOR CHANGES TO THE PLANS MUST BE APPROVED BY THE ENGINEER.

6. ALL WORK WITHIN THE PUBLIC RIGHT-OF-WAY REQUIRES A PUBLIC WORKS PERMIT

7. CONTRACTOR SHALL PROVIDE THE ENGINEER OF RECORD WITH AS-BUILT PLANS AT LEAST 2 WEEKS PRIOR TO
REQUESTING AGENCY SIGN OFF ON PERMITS FOR OCCUPANCY

8. CONTRACTOR SHALL PERFORM ALL THE WORK SHOWN ON THE DRAWINGS AND ALL INCIDENTAL WORK NECESSARY TO
COMPLETE THE PROJECT

SITE WORK NOTES
1. ALL CURB RADII TO BE 3 FEET UNLESS NOTED OTHERWISE

2. STAIR RISERS AND TREADS SHALL BE CONFORMANT WITH THE REQUIREMENTS OF THE AUTHORITIES HAVING
JURISDICTION AND THE CURRENT EDITION OF THE STATE BUILDING CODE (E.G. INTERNATIONAL BUILDING CODE, CHAPTER
10, SECTION 1011.5)

3. WHEREVER A PEDESTRIAN WALKING PATH IS WITHIN 36 INCHES OF A VERTICAL DROP OF 30 INCHES OR GREATER,
GUARDRAIL SHALL BE INSTALLED CONFORMANT WITH THE REQUIREMENTS OF THE AUTHORITIES HAVING JURISDICTION
AND THE CURRENT EDITION OF THE STATE BUILDING CODE (E.G. INTERNATIONAL BUILDING CODE, CHAPTER 10, SECTION
1015)

4. PAVEMENTS WITH DEPRESSIONS OR BIRD BATHS, UNCONTROLLED CRACKS WHICH ARE VISIBLE WITHOUT MAGNIFICATION,
AND/OR BONY OR OPEN GRADED SURFACES (EXCEPTING POROUS PAVEMENTS) WILL BE CONSIDERED UNACCEPTABLE.
CONTRACTOR SHALL REVIEW PAVEMENT REPAIR OR REPLACEMENT ALTERNATIVES WITH THE OWNER AND ENGINEER
PRIOR TO CONDUCTING THE REPAIR WORK.

PAVING LEGEND

CONCRETE SIDEWALK PER DETAIL 1/C5.10
SCORING PER LANDSCAPE DRAWINGS

EMERGENCY VEHICLE ACCESS ROAD*
3" AC OVER 10" AGGREGATE BASE

DRIVE AISLE*
3" AC OVER 6" AGGREGATE BASE

PARKING STALLS*
2.5" AC OVER 6" AGGREGATE BASE

SITE PLAN

*PAVING SECTION PER REPORT OF GEOTECHNICAL ENGINEERING
SERVICES BY HART CROWSER, DATED NOVEMBER 18, 2021.
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SITE PLAN -
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IMPROVEMENTS

REVISION SCHEDULE

Issued AsDelta Issue Date
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KASTER ROAD
KEYNOTES
32-01 CONCRETE SIDEWALK, SCORING PER LANDSCAPE DRAWINGS TYPE 'A' CURB PER CITY OF ST HELENS DWG. NO. 210
32-02 VERTICAL CURB SIDEWALK PER CITY OF ST HELENS DWG. NO. 220
32-03 LANDSCAPE AREA PER LANDSCAPE DRAWINGS
32-04 STREET TREE PER LANDSCAPE DRAWINGS
32-05 EXISTING CHAIN LINK FENCE
32-06 EXISTING UTILITY POLE TO REMAIN
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SITE PLAN - KASTER ROAD FRONTAGE IMPROVEMENTS

*PAVING SECTION PER REPORT OF GEOTECHNICAL ENGINEERING
SERVICES BY HART CROWSER, DATED NOVEMBER 18, 2021.
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LEGEND
PROPERTY/ROW LINE

100-YEAR FLOODPLAIN

500-YEAR FLOODPLAIN

EASEMENT

EDGE OF PAVEMENT

WETLAND BOUNDARY

50-FT WETLAND BUFFER

LIMIT OF GRADE

TREE

GRADING NOTES
1. ROUGH GRADING: ROUGH GRADE TO ALLOW FOR DEPTH OF BUILDING SLABS, PAVEMENTS, BASE

COURSES, AND TOPSOIL PER DETAILS AND SPECIFICATIONS

2. FINISH GRADING: BRING ALL FINISH GRADES TO LEVELS INDICATED. WHERE GRADES ARE NOT
OTHERWISE INDICATED, HARDSCAPE FINISH GRADES ARE TO BE THE SAME AS ADJACENT SIDEWALKS,
CURBS, OR THE OBVIOUS GRADE OF ADJACENT STRUCTURE. SOFTSCAPE GRADES (INCLUDING
ADDITIONAL DEPTH OF TOPSOIL) SHALL BE SET 6 INCHES BELOW BUILDING FINISHED FLOORS WHERE
ABUTTING BUILDINGS, 1-2 INCHES WHERE ABUTTING WALKWAYS OR CURBS, OR MATCHING OTHER
SOFTSCAPE GRADES. GRADE TO UNIFORM LEVELS OR SLOPES BETWEEN POINTS WHERE GRADES ARE
GIVEN. ROUND OFF SURFACES, AVOID ABRUPT CHANGES IN LEVELS. AT COMPLETION OF JOB AND AFTER
BACKFILLING BY OTHER TRADES HAS BEEN COMPLETED, REFILL AND COMPACT AREAS WHICH HAVE
SETTLED OR ERODED TO BRING TO FINAL GRADES

3. EXCAVATION: EXCAVATE FOR SLABS, PAVING, AND OTHER IMPROVEMENTS TO SIZES AND LEVELS SHOWN
OR REQUIRED. ALLOW FOR FORM CLEARANCE AND FOR PROPER COMPACTION OF REQUIRED
BACKFILLING MATERIAL. DAMAGE TO UTILITIES SHALL BE CORRECTED AT THE CONTRACTOR'S EXPENSE

4. EFFECTIVE EROSION PREVENTION AND SEDIMENT CONTROL IS REQUIRED. EROSION CONTROL DEVICES
MUST BE INSTALLED AND MAINTAINED MEETING THE LOCAL AGENCY AND STATE AGENCY REQUIREMENTS.
THE AUTHORITIES HAVING JURISDICTION MAY, AT ANY TIME, ORDER CORRECTIVE ACTION AND STOPPAGE
OF WORK TO ACCOMPLISH EFFECTIVE EROSION CONTROL

5. DRAINAGE SHALL BE CONTROLLED WITHIN THE WORK SITE AND SHALL BE ROUTED SO THAT ADJACENT
PRIVATE PROPERTY, PUBLIC PROPERTY, AND THE RECEIVING SYSTEM ARE NOT ADVERSELY IMPACTED.
THE ENGINEER AND/OR AUTHORITIES HAVING JURISDICTION MAY, AT ANY TIME, ORDER CORRECTIVE
ACTION AND STOPPAGE OF WORK TO ACCOMPLISH EFFECTIVE DRAINAGE CONTROL

6. SITE TOPSOIL STOCKPILED DURING CONSTRUCTION AND USED FOR LANDSCAPING SHALL BE APPROVED
BY THE LANDSCAPE ARCHITECT

7. CONTRACTOR TO REVIEW AND CONFIRM GRADES AT JOIN POINTS, SUCH AS AT DAYLIGHT LIMITS AND
BUILDING ENTRANCES, PRIOR TO CONSTRUCTION

8. ACCESSIBLE PARKING SPACES AND LOADING ZONES SHALL BE CONSTRUCTED AT 2% MAXIMUM SLOPE IN
ALL DIRECTIONS

9. PEDESTRIAN SIDEWALK CONNECTIONS BETWEEN PUBLIC R.O.W. AND BUILDING ENTRANCES SHALL BE
CONSTRUCTED AT AND 2% MAXIMUM CROSS SLOPE AND 5% MAXIMUM LONGITUDINAL SLOPE (8.33% FOR
DESIGNATED RAMPS)
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GRADING ENLARGEMENT -
EMERGENCY ACCESS ROAD

EMERGENCY ACCESS ROAD
20' @ 1.5% 3:1 TO EXISTING GRADE

TYPICAL EMERGENCY ACCESS ROAD SECTION
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33-01 INSTALL CATCH BASIN
33-02 INSTALL MANHOLE
33-03 OUTFALL WITH RIP-RAP PAD
33-04 CONNECT TO INTERNAL DOWNSPOUTS
33-05 CONNECT TO BUILDING SANITARY
33-06 COLUMBIA RIVER PUD POWER POLE TO REMAIN - PROTECT DURING CONSTRUCTION
33-07 INSTALL FIRE HYDRANT PER CITY OF ST HELENS DWG. NO. 400
33-08 CONTROL MANHOLE
33-09 FOOTING DRAIN - 4" PERFORATED PIPE IN FILTER FABRIC WRAPPED DRAIN ROCK TRENCH EXTENDING A

MINIMUM OF 12" BELOW THE LOWEST ADJACENT GRADE. DRAIN ROCK AND FILTER FABRIC PER 
SECTION 8.5 OF THE GEOTECHNICAL REPORT

33-10 CONNECT FOOTING DRAIN TO STORM SYSTEM. INSTALL BACKWATER VALVE
33-11 IRRIGATION BACKFLOW AND POINT OF CONNECTION PER LANDSCAPE DRAWINGS
33-12 21

2" DOMESTIC BACKFLOW
33-13 LANDSCAPE AREA DRAIN
33-14 21

2" DOMESTIC WATER SERVICE PER CITY OF ST HELENS DWG. NO. 405
33-15 CONNECT TO BUILDING FIRE WATER. 6" BACKFLOW LOCATED IN BUILDING PER PLUMBING DRAWINGS
33-16 CONNECT TO BUILDING DOMESTIC WATER
33-17 INSTALL FDC
33-18 6" FIRE WATER LINE, TRENCHING PER CITY OF ST HELENS DWG. NO. 300
33-19 POND INLET WITH GRATE 
33-20 6" DDCV
33-21 SITE LIGHT

UTILITY PLAN1
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UTILITY POLE

GUY WIRE

BACKFLOW

WATER METER

BACKFLOW

FDC

WAT DW
FW

OHPL

GAS

UTILITY NOTES
1. ALL WORK SHALL CONFORM TO THE CURRENT EDITIONS OF THE STATE PLUMBING AND BUILDING CODES WITH LOCAL

AMENDMENTS AS APPLICABLE ALONG WITH ANY ADDITIONAL REQUIREMENTS OF THE AUTHORITIES HAVING JURISDICTION.

2. THE WORKING DRAWINGS ARE GENERALLY DIAGRAMMATIC. THEY DO NOT SHOW EVERY OFFSET, BEND OR ELBOW REQUIRED
FOR INSTALLATION IN THE SPACE PROVIDED. THEY DO NOT SHOW EVERY DIMENSION, COMPONENT PIECE, SECTION, JOINT OR
FITTING REQUIRED TO COMPLETE THE PROJECT. ALL LOCATIONS FOR WORK SHALL BE CHECKED AND COORDINATED WITH
EXISTING CONDITIONS IN THE FIELD BEFORE BEGINNING CONSTRUCTION. EXISTING UNDERGROUND UTILITIES WITHIN THE
LIMITS OF EXCAVATION SHALL BE VERIFIED AS TO CONDITION, SIZE AND LOCATION BY UNCOVERING (POTHOLING), PROVIDING
SUCH IS PERMITTED BY THE AUTHORITIES HAVING JURISDICTION, BEFORE BEGINNING CONSTRUCTION. CONTRACTOR TO
NOTIFY ENGINEER IF THERE ARE ANY DISCREPANCIES.

3. NOT ALL REQUIRED CLEANOUTS ARE SHOWN ON THE PLANS. PROVIDE CLEANOUTS AS REQUIRED BY THE AUTHORITIES
HAVING JURISDICTION AND THE CURRENT EDITION OF THE STATE PLUMBING CODE (E.G. UNIFORM PLUMBING CODE CHAPTER
7, SECTIONS 707 AND 719, AND CHAPTER 11, SECTION 1101.13).

4. ALL SANITARY AND STORM PIPING IS DESIGNED USING CONCENTRIC PIPE TO PIPE AND WYE FITTINGS, UNLESS OTHERWISE
NOTED

5. ALL DOWNSPOUT LEADERS TO BE 6 INCHES AT 2.0% MINIMUM UNLESS NOTED OTHERWISE

6. IF APPLICABLE, PROVIDE 2 INCH PVC DRAIN LINE FROM DOMESTIC WATER METER VAULT AND BACKFLOW PREVENTER VAULT
TO THE DOUBLE DETECTOR CHECK VALVE (FIRE) VAULT. PROVIDE 1/3 HP SUMP PUMP AT BASE OF FIRE VAULT AND INSTALL 2
INCH PVC DRAIN LINE WITH BACKFLOW VALVE FROM SUMP PUMP TO DAYLIGHT AT NEAREST CURB. FURNISH 3/4 INCH
DIAMETER CONDUIT FROM BUILDING ELECTRICAL ROOM TO FIRE VAULT FOR SUMP PUMP ELECTRICAL SERVICE. NOTE:
COORDINATE WITH FIRE PROTECTION CONTRACTOR FOR FLOW SENSOR INSTALLATION AND CONDUIT REQUIREMENTS

7. PREFABRICATED PLUMBING PRODUCTS USED SHALL BE LISTED ON THE IAPMO R&T PRODUCT LISTING DIRECTORY
(pld.iapmo.org).  ALL SUBMITTALS FOR REVIEW SHALL BE ACCOMPANIED BY MANUFACTURER'S LITERATURE CLEARLY STATING
THIS CERTIFICATION AND/OR THE PRODUCT LISTING CERTIFICATE FROM THE IAPMO DIRECTORY WEBSITE

8. IF APPLICABLE, CONTRACTOR TO PROVIDE POWER TO IRRIGATION CONTROLLER. SEE LANDSCAPE PLANS AND
SPECIFICATIONS

9. SEE BUILDING PLUMBING DRAWINGS FOR PIPING WITHIN THE BUILDING AND UP TO 5 FEET OUTSIDE THE BUILDING, INCLUDING
ANY FOUNDATION DRAINAGE PIPING

10. CONTRACTOR TO MAINTAIN MINIMUM 3 FEET OF COVER OVER ALL UTILITY PIPING AND CONDUITS, UNLESS NOTED OTHERWISE

11. WHERE CONNECTING TO AN EXISTING PIPE, AND PRIOR TO ORDERING MATERIALS, THE CONTRACTOR SHALL EXPOSE THE
EXISTING PIPE TO VERIFY THE LOCATION, SIZE, AND ELEVATION. NOTIFY ENGINEER OF ANY DISCREPANCIES

12. CONTRACTOR SHALL SCOPE ALL PRIVATE ONSITE GRAVITY SYSTEM LINES THAT ARE BEING CONNECTED TO FOR PROPOSED
SERVICE. SCOPING SHALL OCCUR A MINIMUM OF 72 HOURS PRIOR TO CONSTRUCTION AND THE ENGINEER SHALL BE NOTIFIED
IMMEDIATELY OF ANY DISCREPANCIES WITH AS-BUILT RECORDS/SURVEY FINDINGS OR IF THE EXISTING UTILITIES ARE
DAMAGED OR SHOW SIGNS OF SIGNIFICANT DETERIORATION. CONTRACTOR SHALL PROVIDE THE ENGINEER WITH VIDEO
RECORDS, ALONG WITH A SKETCH IF THE LOCATIONS DIFFER FROM AS-BUILT PLANS OR SURVEY FINDINGS

13. PRODUCT MATERIAL SUBMITTALS FOR REVIEW BY THE ENGINEER SHALL BE ACCOMPANIED BY A MANUFACTURER'S
CERTIFICATION THAT THE PRODUCT IS CAPABLE OF MEETING PERFORMANCE EXPECTATIONS (I.E. - WATERTIGHT,
MINIMUM/MAXIMUM BURIAL, PREVENTION OF GROUNDWATER INTRUSION, ETC.) BASED ON THEIR REVIEW OF THE PROJECT
PLANS. IN THE ABSENCE OF A MANUFACTURER'S CERTIFICATION, THE GENERAL CONTRACTOR'S REVIEW STAMP SHALL
CONSTITUTE THAT THEY HAVE PERFORMED THE NECESSARY REVIEW TO CERTIFY THE PRODUCT'S CONFORMANCE TO
PROJECT SPECIFICATIONS AND GENERAL EXPECTATIONS

14. PIPE LENGTHS SHOWN ON PLANS ARE TWO DIMENSIONAL AND MEASURED FROM CENTER OF STRUCTURE TO CENTER OF
STRUCTURE

15. MANHOLE RIM ELEVATIONS SHOWN ON PLANS REFERENCE THE CENTER OF THE STRUCTURE. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR RECONCILING LIDS/GRATES/ETC TO THE SLOPES OF THE SITE GRADING

16. MANHOLE OR VAULT RIM ELEVATIONS SHALL BE SET FLUSH IN PAVEMENT AREAS AND 3-4 INCHES ABOVE GRADE IN
LANDSCAPE AREAS. RIMS IN PAVEMENT AREAS SHALL BE H-20 TRAFFIC RATED
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JURISDICTION ST. HELENS, OR
STORMWATER KING COUNTY

PARKING LANDSCAPE PROVIDED 86 SF
PROPOSED PARKING STALLS 6 STALLS (PUBLIC)

46 STALLS (SECURE)

INTERIOR PARKING AREA LANDSCAPING
PARKING LOT ISLANDS (1 PER 7 STALLS) 0 ISLANDS
PARKING LOT TREES (1 PER ISLAND) 0 TREES

BUFFER AND SCREENING AT KASTER WAY 265 LF (1,325 SF)
LARGE OR MEDIUM TREES (1 PER 30 LF) 4 MEDIUM TREES
BUFFER AREA 819 SF
SHRUBS - 5 GAL. (10 PER 1,000 SF) OR 0 SHRUBS (0 SF)
SHRUBS - 1 GAL. (20 PER 1,000 SF) 54 SHRUBS (2,700 SF)
EVERGREEN HEDGE REQ. PROVIDED
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LANDSCAPE
GENERAL
INFORMATION

REVISION SCHEDULE

Issued AsDelta Issue Date

GENERAL

1. CONTRACTOR SHALL CONFIRM ALL EXISTING CONDITIONS PRIOR TO
COMMENCING WORK.

2. CALL BEFORE YOU DIG. CONTRACTOR SHALL VERIFY INVERT ELEVATIONS OF
ALL UNDERGROUND UTILITIES AND NOTIFY LANDSCAPE ARCHITECT IF THERE
ARE ANY DISCREPANCIES WITH PLANTING ROOT ZONES. TO REQUEST LOCATES
FOR PROPOSED EXCAVATION CALL 1-800-332-2344 (OR 811) IN OREGON.

3. NOTIFY THE OWNER OR OWNER'S REPRESENTATIVE OF ANY DISCREPANCIES
OR CONFLICTS WITH EXISTING CONDITIONS PRIOR TO COMMENCEMENT OF ANY
WORK.

4. LOCATION OF EXISTING TREES SHALL BE VERIFIED IN THE FIELD BY THE
CONTRACTOR PRIOR TO COMMENCEMENT OF WORK.

5. DAMAGE TO EXISTING CONCRETE CURB, ASPHALT PAVING, OR OTHER
STRUCTURE SHALL BE REPAIRED OR REPLACED TO PRE CONSTRUCTION
CONDITIONS.

6. CONTRACTOR SHALL COORDINATE WITH THE OWNER ANY DISRUPTION TO
VEHICULAR CIRCULATION PRIOR TO COMMENCEMENT OF ANY WORK.

PLANTING

1. ALL EXISTING TREES, PLANTS, AND ROOTS SHALL BE PROTECTED FROM
DAMAGE FROM ANY CONSTRUCTION PREPARATION, REMOVAL OR
INSTALLATION ACTIVITIES WITHIN AND ADJACENT TO PROJECT LIMITS.

2. SHRUBS ADJACENT TO PARKING AREAS SHALL BE PLANTED 2 FT MINIMUM
AWAY FROM THE BACK OF CURB. SHRUBS AND GROUNDCOVER ALONG OTHER
PAVEMENT EDGES SHALL BE PLANTED A MINIMUM OF ONE HALF THEIR ON
CENTER SPACING AWAY FROM PAVEMENT EDGE.

3. ALL PLANT MATERIAL SHALL BE HEALTHY NURSERY STOCK, WELL BRANCHED
AND ROOTED, FULL FOLIAGE, FREE FROM INSECTS, DISEASES, WEEDS, WEED
ROT, INJURIES AND DEFECTS WITH NO LESS THAN MINIMUMS SPECIFIED IN
AMERICAN STANDARDS FOR NURSERY STOCK, ANSI Z60.1-2004.

4. TREES IN THE RIGHT OF WAY SHALL BE TALL ENOUGH TO BE LIMBED UP TO AT
LEAST 8 FT ABOVE DRIVE SURFACE GRADE WHILE MAINTAINING ENOUGH
BRANCHES TO SUPPORT HEALTHY GROWTH.

5. DO NOT PLANT TREES ABOVE WATERLINES, UTILITIES, OR OTHER
UNDERGROUND PIPING.

6. IF DISTURBANCE IS NECESSARY AROUND EXISTING TREES, CONTRACTOR
SHALL PROTECT THE CROWN AND ALL WORK WITHIN THE TREE DRIPZONE
SHALL BE LIMITED TO THE USE OF HAND TOOLS AND MANUAL EQUIPMENT ONLY.

7. REPLACE, REPAIR AND RESTORE DISTURBED LANDSCAPE AREAS DUE TO
GRADING, TRENCHING OR OTHER REASONS TO PRE-CONSTRUCTION CONDITION
AND PROVIDE MATERIAL APPROVED BY THE OWNER AND OWNER'S
REPRESENTATIVE.

8. EXISTING AREAS PROPOSED FOR NEW PLANT MATERIAL SHALL BE CLEARED
AND LEGALLY DISPOSED UNLESS SO NOTED.

9. A SOILS ANALYSIS, BY AN INDEPENDENT SOILS TESTING LABORATORY
RECOGNIZED BY THE STATE DEPARTMENT OF AGRICULTURE, SHALL BE USED
TO RECOMMEND AN APPROPRIATE PLANTING SOIL AND/OR SPECIFIED SOIL
AMENDMENTS.

10. TOPSOIL SHALL BE AMENDED AS RECOMMENDED BY AN INDEPENDENT SOILS
TESTING LABORATORY AND AS OUTLINED IN THE SPECIFICATION.

11. ALL LANDSCAPED AREAS SHALL BE COVERED BY A LAYER OF ORGANIC MULCH
TO A MINIMUM DEPTH OF 2-INCHES.

IRRIGATION

1. UNLESS OTHERWISE INDICATED, ALL NEW LANDSCAPE AREAS TO BE IRRIGATED
WITH A FULLY AUTOMATIC UNDERGROUND IRRIGATION SYSTEM. PROVIDE LOOP
SYSTEM FOR OPTIMUM EFFICIENCY.

2. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS (IRRIGATION PLANS) TO
LANDSCAPE ARCHITECT PRIOR TO CONSTRUCTION. DRAWINGS TO INDICATE
HEAD TYPE, GALLONS PER MINUTE, LATERAL LINES, AND BE AT MINIMUM SCALE
OF 1"=20'

3. CONTRACTOR TO DETERMINE STATIC WATER PRESSURE AT THE P.O.C. PRIOR
TO PREPARING SHOP DRAWINGS.

4. CONTRACTOR SHALL ESTABLISH MINIMUM PRESSURE AND MAXIMUM DEMAND
REQUIREMENTS FOR IRRIGATION SYSTEM DESIGN, AND PROVIDE INFORMATION
IN AN IRRIGATION SCHEDULE.

5. IRRIGATION SYSTEM AS DESIGNED AND INSTALLED SHALL PERFORM WITHIN
THE TOLERANCES AND SPECIFICATIONS OF THE SPECIFIED MANUFACTURERS.

6. SYSTEM SHALL BE DESIGNED TO SUPPLY MANUFACTURER'S SPECIFIED
MINIMUM OPERATING PRESSURE TO FARTHEST EMITTER FROM WATER METER.

7. SYSTEM SHALL PROVIDE HEAD TO HEAD COVERAGE WITHOUT OVERSPRAY
ONTO BUILDING, FENCES, SIDEWALKS, PARKING AREAS, OR OTHER
NON-VEGETATED SURFACES.

8. ALL IRRIGATION PIPE MATERIAL AND INSTALLATION SHALL CONFORM TO
APPLICABLE CODE FOR PIPING AND COMPONENT REQUIREMENTS.

9. PROVIDE SLEEVING AT ALL AREAS WHERE PIPE TRAVELS UNDER CONCRETE OR
HARD SURFACING.

10. VALVES SHALL BE WIRED AND INSTALLED PER MANUFACTURER'S
RECOMMENDED INSTALLATION PROCEDURES AND CONNECTED TO THE
IRRIGATION CONTROLLER.

11. REFER TO CIVIL DETAILS AND DETAILS ON L5.12 FOR POINT OF CONNECTION
AND BACKFLOW PREVENTION INFORMATION.

12. MAINLINE LAYOUT IS DIAGRAMMATIC ONLY.

13. CONTROLLER TO BE MOUNTED IN BUILDING RISER ROOM. GENERAL
CONTRACTOR TO COORDINATE LOCATION WITH OWNER'S REPRESENTATIVE.

14. ZONE THE FOLLOWING AREAS SEPARATELY: TEMPORARY AREAS,
STORMWATER AREAS, PERMANENT LANDSCAPE AREAS, AND TREES.

15. QUICK COUPLERS TO BE PLACED ADJACENT TRASH ENCLOSURES, AMENITY
SPACES, AND EVERY 150 LINEAR FEET MAX.

16. IRRIGATION SHALL BE WINTERIZED THROUGH LOW PRESSURE, HIGH VOLUME
AIR BLOWOUT CONNECTION THROUGH QUICK COUPLER.

17. THE SYSTEM SHALL BE GRAVITY DRAINED. THE CONTRACTOR SHALL PROVIDE
APPROPRIATE MANUAL DRAINS AT LOW POINTS.

STORMWATER FACILITY INSTALLATION

(PER KING COUNTY STORMWATER POLLUTION PREVENTION MANUAL (2021 - BMP A26)

BMPs LANDSCAPE AND VEGETATION MANAGEMENT
1. DO NOT DISPOSE OF COLLECTED VEGETATION INTO SURFACE WATERS OR

STORMWATER DRAINAGE SYSTEMS.
2. DO NOT BLOW VEGETATION OR OTHER DEBRIS INTO THE STORMWATER DRAINAGE

SYSTEM, SIDEWALKS, OR STREET.
3. DISPOSE OF COLLECTED VEGETATION BY RECYCLING OR COMPOSTING.
4. USE MULCH OR OTHER EROSION CONTROL MEASURES WHEN SOILS ARE EXPOSED

FOR MORE THAN ONE WEEK DURING THE DRY SEASON (MAY 1 TO SEPTEMBER 30)
OR TWO DAYS DURING THE RAINY SEASON (OCTOBER 1 TO APRIL 30).

5. ENSURE SPRINKLER SYSTEMS DO NOT “OVERSPRAY” VEGETATED AREAS
RESULTING IN THE EXCESS WATER DISCHARGING INTO THE STORMWATER
DRAINAGE SYSTEM.

6. ENSURE THAT PLANTS SELECTED FOR PLANTING ARE NOT ON THE NOXIOUS WEED
LIST. REMOVE, BAG, AND DISPOSE OF CLASS A AND B NOXIOUS WEEDS IN THE
GARBAGE IMMEDIATELY. MAKE REASONABLE ATTEMPTS TO REMOVE AND DISPOSE
OF CLASS C NOXIOUS WEEDS. DO NOT COMPOST NOXIOUS WEEDS AS IT MAY LEAD
TO SPREADING THROUGH SEED OR FRAGMENT IF THE COMPOSTING PROCESS IS
NOT HOT ENOUGH.

BMPs IRRIGATION MANAGEMENT
1. ENSURE SPRINKLER SYSTEMS DO NOT OVERSPRAY VEGETATED AREAS

RESULTING IN RUNOFF DISCHARGING INTO SURFACE WATERS OR STORMWATER
DRAINAGE SYSTEMS. ADJUST WATERING TIMES AND SCHEDULES TO ENSURE THAT
THE APPROPRIATE AMOUNT OF WATER IS BEING USED TO MINIMIZE RUNOFF.
CONSIDER FACTORS SUCH AS SOIL STRUCTURE, GRADE, TIME OF YEAR, AND TYPE
OF PLANT MATERIAL IN DETERMINING THE PROPER AMOUNTS OF WATER FOR A
SPECIFIC AREA.

2. INSPECT IRRIGATED AREAS REGULARLY FOR SIGNS OF EROSION AND/OR
DISCHARGE.

3. DO NOT IRRIGATE PLANTS DURING OR IMMEDIATELY AFTER FERTILIZER
APPLICATION. THE LONGER THE PERIOD BETWEEN FERTILIZER APPLICATION AND
IRRIGATION, THE LESS FERTILIZER RUNOFF OCCURS.

4. DO NOT IRRIGATE PLANTS DURING OR IMMEDIATELY AFTER PESTICIDE
APPLICATION (UNLESS THE PESTICIDE LABEL DIRECTS SUCH TIMING).

5. REDUCE FREQUENCY AND/OR INTENSITY OF WATERING AS APPROPRIATE FOR THE
WET SEASON (OCTOBER 1 TO APRIL 30).

SUPPLEMENTAL BMPs LANDSCAPING AND VEGETATION MANAGEMENT
1. SELECT THE RIGHT PLANTS FOR THE PLANTING LOCATION BASED ON PROPOSED

USE, AVAILABLE MAINTENANCE, SOIL CONDITIONS, SUN EXPOSURE, WATER
AVAILABILITY, HEIGHT, SIGHT FACTORS, AND SPACE AVAILABLE.

2. USE NATIVE PLANTS IN LANDSCAPING. NATIVE PLANTS DO NOT REQUIRE
EXTENSIVE FERTILIZER OR PESTICIDE APPLICATIONS.

3. INSTALL ENGINEERED SOIL/LANDSCAPE SYSTEMS TO IMPROVE THE INFILTRATION
AND REGULATION OF STORMWATER IN LANDSCAPED AREAS.

4. USE AT LEAST AN EIGHT-INCH "TOPSOIL" LAYER WITH AT LEAST 8 PERCENT
ORGANIC MATTER TO PROVIDE A SUFFICIENT VEGETATION-GROWING MEDIUM.

5. SELECT THE APPROPRIATE TURFGRASS MIXTURE FOR THE CLIMATE AND SOIL
TYPE.

6. ADJUSTING THE SOIL PROPERTIES OF THE SUBJECT SITE CAN ASSIST IN
SELECTION OF DESIRED PLANT SPECIES. CONSULT A SOIL RESTORATION
SPECIALIST FOR SITE-SPECIFIC CONDITIONS.

7. REMOVE WEEDS/VEGETATION IN STORMWATER DITCHES BY HAND OR OTHER
MECHANICAL MEANS AND ONLY USE CHEMICALS AS A LAST RESORT. IF
HERBICIDES ARE USED, REFER TO ACTIVITY SHEET A-5: STORAGE AND USE OF
PESTICIDES AND FERTILIZERS FOR REQUIRED BMPS.

8. CONDUCT MULCH-MOWING WHENEVER PRACTICABLE.
9. TILL A TOPSOIL MIX OR COMPOSTED ORGANIC MATERIAL INTO THE SOIL TO

CREATE A WELL-MIXED TRANSITION LAYER THAT ENCOURAGES DEEPER ROOT
SYSTEMS AND DROUGHT-RESISTANT PLANTS.

10. APPLY AN ANNUAL TOPDRESSING APPLICATION OF 3/8” COMPOST. AMENDING
EXISTING LANDSCAPES AND TURF SYSTEMS BY INCREASING THE PERCENT
ORGANIC MATTER AND DEPTH OF TOPSOIL CAN:

10.1. SUBSTANTIALLY IMPROVE THE PERMEABILITY OF THE SOIL.
10.2. INCREASE THE DISEASE AND DROUGHT RESISTANCE OF THE VEGETATION.
10.3. REDUCES THE DEMAND FOR FERTILIZERS AND PESTICIDES.

11.DISINFECT GARDENING TOOLS AFTER PRUNING DISEASED PLANTS TO PREVENT
THE SPREAD OF DISEASE.

12.PRUNE TREES AND SHRUBS IN A MANNER APPROPRIATE FOR EACH SPECIES.
13.  IF SPECIFIC PLANTS HAVE A HIGH MORTALITY RATE, ASSESS THE CAUSE, AND

REPLACE WITH ANOTHER MORE APPROPRIATE SPECIES.

STORMWATER FACILITY MAINTENANCE

EXISTING SOIL CONDITIONS
FILL

EROSION CONTROL MEASURES 
PROVIDE SILT FENCE AROUND CONSTRUCTION PERIMETER.
PROVIDE INLET PROTECTION AT ALL INLETS.
PROVIDE CONSTRUCTION ENTRANCE TO ELIMINATE OFFSITE SEDIMENT
TRANSPORT.

SOIL AND EROSION CONTROL NARRATIVE

(PER KING COUNTY SURFACE WATER DESIGN MANUAL (2021 - 5.1.1.1)

1. POND BOTTOM AND INTERIOR SIDES SHALL BE SODDED OR SEEDED WITH AN
APPROPRIATE SEED MIXTURE. ALL REMAINING AREAS OF THE TRACT MUST BE
PLANTED WITH GRASS INTERMIXED WITH LANDSCAPE ISLANDS

2. LANDSCAPE ISLANDS:
· TREES AND SHRUBS MUST BE PLANTED IN CLUMPS RATHER THAN EVENLY

SPACED.
· ISLANDS MUST BE SPACED 6-FT APART MIN. AND SET BACK 6-FT FROM

FENCES OR OTHER BARRIERS
· ISLANDS MUST BE MULCHED WITH 4-INCHES OF HOG FUEL OR WOOD MULCH

SHREDDED FROM TREES CLEARED ONSITE. MULCH MUST BE FREE OF
GARBAGE AND WEEDS AND MAY NOT CONTAIN EXCESSIVE RESIN, TANNIN,
OR OTHER MATERIAL DETRIMENTAL TO PLANT GROWTH.

3. NO TREES OR SHRUBS WITHIN 10' OF INLET OR OUTLET PIPES
4. NATIVE SOIL MAY BE USED IF AMENDED WITH 2-INCHES OF WELL-ROTTED

COMPOST TILLED INTO TOP 6-INCHES OF SOIL.

COMPOST REQUIREMENTS
· COMPOST PER SPEC IN REFERENCE 11-C OF THE KING COUNTY 2021

SURFACE WATER DESIGN MANUAL.
· MEET THE DEFINITION OF COMPOSTED MATERIAL IN WAC 173-350-100 AND

MUST COMPLY WITH TESTING PARAMETERS AND OTHER STANDARDS
INCLUDING NOT EXCEEDING CONTAMINANT LIMITS IDENTIFIED IN TABLE
220-B. PHYSICAL CONTAMINANTS SHALL BE LESS THAN 1 PERCENT BY
WEIGHT TOTAL AND NOT EXCEED 0.25 PERCENT FILM PLASTIC BY DRY
WEIGHT.

· ORIGINATE FROM 65 PERCENT BY VOLUME FROM RECYCLED PLANT WASTE
MIN AND 35 PERCENT POST-CONSUMER FOOD WASTE MAX. BIOSOLIDS,
MANURE, AND/OR BEDDING STRAW OR WOOD CHIPS OR SHAVINGS
CONTAINING ANIMAL EXCRETA ARE NOT ALLOWED.

· ONLY WOOD WASTE FROM VIRGIN TIMBER IS ALLOWED. WOOD WASTE
CONTAINING TOXIC OR HARMFUL MATERIALS IS NOT ALLOWED.

· NO VISIBLE FREE WATER OR DUST PRODUCED WHEN HANDLING THE
MATERIAL.

· ORGANIC MATTER CONTENT OF 40 PERCENT TO 65 PERCENT BY DRY
WEIGHT.

· CARBON NITROGEN RATIO BELOW 25:1 OR 35:1 IF COMPOSED ENTIRELY OF
LOCALLY NATIVE PLANTS.

· pH BETWEEN 6.0 AND 8.5
· SOLUBLE SALTS LESS THAN 4.0 dS/m
· GERMINATION RATE GREATER THAN 80% FOR EMERGENCE AND VIGOR
· STABILITY 7-mg CO2-C/g OM/DAY OR BELOW
· SIEVED TO MEET THE FINE COMPOST GRADATION

SIEVE MIN PERCENT PASSING
2" 100%
1" 99%
5/8" 90%
1/4" 75%

COMPOST SUBMITTALS
a. WRITTEN VERIFICATION AND LAB ANALYSES THE MATERIAL COMPLIES

WITH THE PROCESSES, TESTING, AND STANDARDS SPECIFIED IN WAC
173-350 AND THESE SPECIFICATIONS.

b. AN INDEPENDENT SEAL OF TESTING ASSURANCE (STA) PROGRAM
CERTIFIED LABORATORY OR A LABORATORY ACCREDITED BY WA
ECOLOGY FOR THE SPECIFIED METHODS SHALL PERFORM THE ANALYSES.

c. LAB ANALYSIS SHALL BE FOR THE COMPOST TO BE DELIVERED ON SITE
FOR PROJECT USE.

d. COPY OF THE STA LAB'S SEAL OF TESTING ASSURANCE STA
CERTIFICATION AS ISSUED BY THE US COMPOSTING COUNCIL, OR A COPY
OF THE ECOLOGY-CERTIFIED LAB'S ACCREDIDATION FOR THE SPECIFIED
METHODS.
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TREE REMOVAL PLAN

( IN FEET )
1 inch =             ft.

020 2010 40

20

80

NO SURVEY TYPE DBH MITIGATION BUFFER
1 30408 DECIDUOUS 8 NO
2 30407 DECIDUOUS 13 YES
3 30406 DECIDUOUS 14 YES
4 30415 DECIDUOUS 17 YES
5 30416 DECIDUOUS 14 YES
6 30417 DECIDUOUS 17 YES
7 30418 DECIDUOUS 17 YES
8 30419 DECIDUOUS 17 YES
9 30420 DECIDUOUS 16 YES
10 30421 DECIDUOUS 18 YES
11 30422 EVERGREEN 36 YES
12 30414 EVERGREEN 23 YES
13 30413 EVERGREEN 11 NO
14 30412 EVERGREEN 21 YES
15 30411 EVERGREEN 11 NO
16 30423 DECIDUOUS 28 YES
17 30410 EVERGREEN 29 RETAIN
18 30409 EVERGREEN 30 RETAIN
19 30788 DECIDUOUS 19,20 YES
20 30789 DECIDUOUS 15 YES
21 30790 DECIDUOUS 11 NO
22 30738 DECIDUOUS 39 YES
23 30740 EVERGREEN 19 YES
24 30739 EVERGREEN 11,12 YES
25 30741 DECIDUOUS 11 NO
26 30424 DECIDUOUS 11 NO
27 30425 DECIDUOUS 10 NO
28 30426 DECIDUOUS 6 NO
29 30427 DECIDUOUS 8 NO
30 30428 DECIDUOUS 32 YES
31 30429 DECIDUOUS 26 YES
32 13027 DECIDUOUS 27 YES
33 30430 DECIDUOUS 20 YES
34 30432 DECIDUOUS 13 YES
35 30433 DECIDUOUS 10 NO

NO SURVEY TYPE DBH MITIGATION BUFFER
36 30434 DECIDUOUS 11 NO
37 30431 DECIDUOUS 18 YES
38 30436 DECIDUOUS 12,15 YES
39 30435 DECIDUOUS 43 YES
40 30807 DECIDUOUS 11,13,14 YES
41 13032 DECIDUOUS 31 RETAIN
42 13045 DECIDUOUS 17 RETAIN
43 13048 DECIDUOUS 11 NO
44 13056 EVERGREEN 29 YES
45 13047 DECIDUOUS 10,11,12 YES
46 13059 EVERGREEN 39 RETAIN
47 13068 EVERGREEN 39 RETAIN
48 13069 DECIDUOUS 18,18 RETAIN
49 30736 DECIDUOUS 14,15 RETAIN
50 30737 DECIDUOUS 12,17 RETAIN
51 30773 DECIDUOUS 6 RETAIN
52 30769 DECIDUOUS 24 RETAIN
53 30748 DECIDUOUS 10 NO
54 30747 DECIDUOUS 6 NO YES
55 30746 DECIDUOUS 14 YES YES
56 30772 DECIDUOUS 20 RETAIN
57 30771 DECIDUOUS 14 RETAIN
58 30768 DECIDUOUS 8,10,13 RETAIN
59 30745 DECIDUOUS 7,8 NO
60 30744 DECIDUOUS 10,8 NO YES
61 30792 DECIDUOUS 13,15 RETAIN
62 30793 DECIDUOUS 18 RETAIN
63 30794 DECIDUOUS 7 RETAIN
64 30795 DECIDUOUS 6,7,8 RETAIN
65 30791 DECIDUOUS 16 YES
66 30827 EVERGREEN 53 YES
67 30856 DECIDUOUS 7 NO YES
68 30862 DECIDUOUS 13,13,6 YES YES

TREE REMOVAL INVENTORY
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TREE PROTECTION NOTES
1. PROTECTION FENCING: ESTABLISH TREE PROTECTION FENCING

IN THE LOCATIONS SHOWN. THE INTENT OF THE TREE
PROTECTION FENCING IS TO PROTECT THE MINIMUM ROOT
PROTECTION ZONES DETAILED IN FIGURE 1.

2. DIRECTIONAL FELLING - FELL THE TREES TO BE REMOVED AWAY
FROM THE TREES TO BE RETAINED SO THEY DO NOT CONTACT
OR OTHERWISE DAMAGE THE TRUNKS OR BRANCHES OF THE
RETAINED TREES. NO VEHICLES OR HEAVY EQUIPMENT SHOULD
BE PERMITTED WITHIN THE TREE PROTECTION ZONES DURING
TREE REMOVAL OPERATIONS.

3. STUMP REMOVAL - THE STUMPS OF THE TREES TO BE REMOVED
FROM WITHIN THE TREE PROTECTION ZONES SHALL BE RETAINED
OR CAREFULLY STUMP GROUND SO AS NOT TO DISTURB THE
ROOT SYSTEMS OF THE RETAINED TREES.

4. PROTECT CROWNS OF TREES: THE CROWNS OF THE TREES MAY
EXTEND BEYOND THE TREE PROTECTION FENCING. CARE WILL
NEED TO BE TAKEN TO NOT CONTACT OR OTHERWISE DAMAGE
THE CROWNS OF THE TREES DURING CONSTRUCTION ACTIVITIES.
ANY REQUIRED PRUNING SHALL BE COMPLETED BY AN ISA
CERTIFIED ARBORIST CONSISTENT WITH ANSI A300 PRUNING
STANDARDS AS DIRECTED BY THE PROJECT ARBORIST.

5. SEDIMENT FENCING: SEDIMENT FENCING SHALL BE INSTALLED
OUTSIDE THE PROTECTION ZONES OF THE TREES TO BE
RETAINED TO MINIMIZE ROOT DISTURBANCES. IF EROSION
CONTROL IS REQUIRED INSIDE THE ROOT ZONES, STRAW
WATTLES SHALL BE USED ON THE SOIL SURFACE.
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TREE REMOVAL PLAN

( IN FEET )
1 inch =             ft.

020 2010 40

20

80

NO SURVEY TYPE DBH MITIGATION BUFFER
1 30408 DECIDUOUS 8 NO
2 30407 DECIDUOUS 13 YES
3 30406 DECIDUOUS 14 YES
4 30415 DECIDUOUS 17 YES
5 30416 DECIDUOUS 14 YES
6 30417 DECIDUOUS 17 YES
7 30418 DECIDUOUS 17 YES
8 30419 DECIDUOUS 17 YES
9 30420 DECIDUOUS 16 YES
10 30421 DECIDUOUS 18 YES
11 30422 EVERGREEN 36 YES
12 30414 EVERGREEN 23 YES
13 30413 EVERGREEN 11 NO
14 30412 EVERGREEN 21 YES
15 30411 EVERGREEN 11 NO
16 30423 DECIDUOUS 28 YES
17 30410 EVERGREEN 29 RETAIN
18 30409 EVERGREEN 30 RETAIN
19 30788 DECIDUOUS 19,20 YES
20 30789 DECIDUOUS 15 YES
21 30790 DECIDUOUS 11 NO
22 30738 DECIDUOUS 39 YES
23 30740 EVERGREEN 19 YES
24 30739 EVERGREEN 11,12 YES
25 30741 DECIDUOUS 11 NO
26 30424 DECIDUOUS 11 NO
27 30425 DECIDUOUS 10 NO
28 30426 DECIDUOUS 6 NO
29 30427 DECIDUOUS 8 NO
30 30428 DECIDUOUS 32 YES
31 30429 DECIDUOUS 26 YES
32 13027 DECIDUOUS 27 YES
33 30430 DECIDUOUS 20 YES
34 30432 DECIDUOUS 13 YES
35 30433 DECIDUOUS 10 NO

NO SURVEY TYPE DBH MITIGATION BUFFER
36 30434 DECIDUOUS 11 NO
37 30431 DECIDUOUS 18 YES
38 30436 DECIDUOUS 12,15 YES
39 30435 DECIDUOUS 43 YES
40 30807 DECIDUOUS 11,13,14 YES
41 13032 DECIDUOUS 31 RETAIN
42 13045 DECIDUOUS 17 RETAIN
43 13048 DECIDUOUS 11 RETAIN
44 13056 EVERGREEN 29 YES
45 13047 DECIDUOUS 10,11,12 RETAIN
46 13059 EVERGREEN 39 RETAIN
47 13068 EVERGREEN 39 RETAIN
48 13069 DECIDUOUS 18,18 RETAIN
49 30736 DECIDUOUS 14,15 RETAIN
50 30737 DECIDUOUS 12,17 RETAIN
51 30773 DECIDUOUS 6 RETAIN
52 30769 DECIDUOUS 24 RETAIN
53 30748 DECIDUOUS 10 NO
54 30747 DECIDUOUS 6 NO YES
55 30746 DECIDUOUS 14 YES YES
56 30772 DECIDUOUS 20 RETAIN
57 30771 DECIDUOUS 14 RETAIN
58 30768 DECIDUOUS 8,10,13 RETAIN
59 30745 DECIDUOUS 7,8 NO
60 30744 DECIDUOUS 10,8 NO YES
61 30792 DECIDUOUS 13,15 RETAIN
62 30793 DECIDUOUS 18 RETAIN
63 30794 DECIDUOUS 7 RETAIN
64 30795 DECIDUOUS 6,7,8 RETAIN
65 30791 DECIDUOUS 16 YES
66 30827 EVERGREEN 53 YES
67 30856 DECIDUOUS 7 NO YES
68 30862 DECIDUOUS 13,13,6 YES YES
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KASTER ROAD

11

SCALE: NTS
ROOT PROTECTION ZONE

ENCROACHMENTS SHALL
OCCUPY NO MORE THAN 25% OF

THE TOTAL AREA IN THE ROOT
PROTECTION ZONE

DIAMETER OF TREE AT 4.5'
ABOVE GRADE IS 12 INCHES

ENCROACHMENTS SHALL BE
NO CLOSER THAN ONE HALF
OF THE REQUIRED ROOT
PROTECTION ZONE RADIUS

ROOT PROTECTION ZONE IS
A 12 FOOT RADIUS CIRCLE
(24' DIAMETER)

4'
-6

"

3

TREE PROTECTION NOTES
1. PROTECTION FENCING: ESTABLISH TREE PROTECTION FENCING

IN THE LOCATIONS SHOWN. THE INTENT OF THE TREE
PROTECTION FENCING IS TO PROTECT THE MINIMUM ROOT
PROTECTION ZONES DETAILED IN FIGURE 1.

2. DIRECTIONAL FELLING - FELL THE TREES TO BE REMOVED AWAY
FROM THE TREES TO BE RETAINED SO THEY DO NOT CONTACT
OR OTHERWISE DAMAGE THE TRUNKS OR BRANCHES OF THE
RETAINED TREES. NO VEHICLES OR HEAVY EQUIPMENT SHOULD
BE PERMITTED WITHIN THE TREE PROTECTION ZONES DURING
TREE REMOVAL OPERATIONS.

3. STUMP REMOVAL - THE STUMPS OF THE TREES TO BE REMOVED
FROM WITHIN THE TREE PROTECTION ZONES SHALL BE RETAINED
OR CAREFULLY STUMP GROUND SO AS NOT TO DISTURB THE
ROOT SYSTEMS OF THE RETAINED TREES.

4. PROTECT CROWNS OF TREES: THE CROWNS OF THE TREES MAY
EXTEND BEYOND THE TREE PROTECTION FENCING. CARE WILL
NEED TO BE TAKEN TO NOT CONTACT OR OTHERWISE DAMAGE
THE CROWNS OF THE TREES DURING CONSTRUCTION ACTIVITIES.
ANY REQUIRED PRUNING SHALL BE COMPLETED BY AN ISA
CERTIFIED ARBORIST CONSISTENT WITH ANSI A300 PRUNING
STANDARDS AS DIRECTED BY THE PROJECT ARBORIST.

5. SEDIMENT FENCING: SEDIMENT FENCING SHALL BE INSTALLED
OUTSIDE THE PROTECTION ZONES OF THE TREES TO BE
RETAINED TO MINIMIZE ROOT DISTURBANCES. IF EROSION
CONTROL IS REQUIRED INSIDE THE ROOT ZONES, STRAW
WATTLES SHALL BE USED ON THE SOIL SURFACE.
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TREES 12" DBH OR GREATER ON-SITE 234 TREES

TREES TO BE REMOVED 
12" DBH OR GREATER 33 TREES (14.1%)
WITHIN WETLAND BUFFER 5 TREES

MITIGATION TREES PROVIDED ON SITE 33 TREES
WETLAND BUFFER IMPACT AREA 6,961 SF
WETLAND BUFFER ENHANCEMENT AREA (1:1 RATIO) 6,961 SF

TREES (1 PER 150 FT) 47 TREES
SHRUBS (1 PER 25 SF) 279 SHRUBS

WETLAND BUFFER ENHANCEMENT PLANTING
TREES (1" CAL) QTY
ACER MACROPHYLLUM / BIG LEAF MAPLE 13
PSEUDOTSUGA MENZIESII / DOUGLAS FIR 17
RHAMNUS PURSHIANA / CASCARA 17

SHRUBS (1 GAL) QTY
ACER CIRCINATUM / VINE MAPLE 21
PHYSOCARPUS CAPITATUS / PACIFIC NINEBARK 41
ROSA NUTKANA / NOOTKA ROSE 91
SAMBUCUS RACEMOSA / RED ELDERBERRY 35
SYMPHORICARPOS ALBUS / SNOWBERRY 91

MITIGATION DATA

TREE SCHEDULE
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3. SIGN - SEE DETAIL 3/L5.10
4. FLAG POLE - SEE SPECS

DOWN LIGHTING, SEE ELEC
5. CONCRETE WITH DECORATIVE SCORING - SEE L1.10 AND DETAIL 2/L5.11
6. BIKE RACK - SEE DETAIL 3/L5.11 AND SPECS
7. BUILDING COLUMN, SEE ARCH
8. BUILDING CANOPY, SEE ARCH
9. SECURITY BOLLARD, SEE SPECS
10. RAISED PLANTER, SEE ARCH
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REVISION SCHEDULE

Issued AsDelta Issue Date
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WETLAND

1. DO NOT DISTURB EXISTING TREES TO REMAIN. PROTECT IN PLACE.
2. AVOID PLANTING WITHIN DEFINED ACCESS ZONE OF PROPOSED UTILITY BOXES.
3. CAREFULLY EXCAVATE SHRUB PITS IN VICINITY OF EXISTING TREES, WITHOUT

DISTURBING TREE ROOTS.
4. COORDINATE SHRUB LAYOUT WITH EXISTING UTILITIES, REPORT CONFLICTS TO

LANDSCAPE ARCHITECT.

PLANTING NOTES
1

MATCHLINE - SEE 2/L1.20

PLANTING PLAN
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1 inch =             ft.

020 2010 40

20

80

2

PLANT LEGEND

WETLAND

MATCHLINE - SEE 1/L1.20

15TH STREET

VISION CLEARANCE AREA

STAFF PATIO

VISION
CLEARANCE

AREA

M
A
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H

LIN
E - SEE 1/L1.21

EX UTILITY POLE

HYDRANT, SEE CIVIL

TRASH ENCLOSURE,
SEE ARCH

TREE PROTECTION FENCING,
SEE 7/L5.12

REMOVABLE BOLLARD WITH
CHAIN BARRIER (HOLLOW
STEEL PIPE, 3" DIA X 36" HT)
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REVISION SCHEDULE

Issued AsDelta Issue Date

1. DO NOT DISTURB EXISTING TREES TO REMAIN. PROTECT IN PLACE.
2. AVOID PLANTING WITHIN DEFINED ACCESS ZONE OF PROPOSED UTILITY BOXES.
3. CAREFULLY EXCAVATE SHRUB PITS IN VICINITY OF EXISTING TREES, WITHOUT

DISTURBING TREE ROOTS.
4. COORDINATE SHRUB LAYOUT WITH EXISTING UTILITIES, REPORT CONFLICTS TO

LANDSCAPE ARCHITECT.

PLANTING NOTES
PLANTING PLAN
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1 inch =             ft.
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PLANT LEGEND

M
A

TC
H

LI
N

E 
- S

EE
 1

/L
1.

20

SEE L0.04 MITIGATION PLAN FOR PLANT QUANTITIES

BOTANICAL NAME COMMON NAME
ACER CIRCINATUM VINE MAPLE
PHYSOCARPUS CAPITATUS PACIFIC NINEBARK
ROSA NUTKANA NOOTKA ROSE
SAMBUCUS RACEMOSA RED ELDERBERRY
SYMPHORICARPOS ALBUS SNOWBERRY

WETLAND BUFFER SHRUBS
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POINT OF CONNECTION, INCLUDE DOUBLE CHECK
BACKFLOW PREVENTOR, MASTER VALVE AND FLOW
SENSOR - SEE DETAIL ON L5.13
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IRRIGATION CONTROLLER

GATE VALVE

QUICK COUPLER AT 150' (INTERVALS MAX)

MAINLINE SLEEVE- DIAMETER AT LEAST TWICE
DIAMETER OF PIPE BEING SLEEVED

MAINLINE-SCHEDULE 40 PVC

SHRUB AND GROUNDCOVER DRIP AREA

TEMPORARY IRRIGATED AREA - ZONE SEPARATELY
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MATCHLINE - SEE 2/L1.30
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MATCHLINE - SEE 1/L1.30
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1 2 3 4 CHAIN LINK FENCE
NTS

NOTES:
A. CHAIN LINK FABRIC TO BE 2" x 2" MESH, 9 GA GALVANIZED BLACK VINYL COATED
B. FENCE POSTS/RAILS/FITTINGS TO BE GALVANIZED POWDERCOATED BLACK [OR SPECIFY PAINT]
C. FITTINGS TO BE HEAVY PRESSED GALVANIZED PER ASTM F626
D. FENCE MATERIALS AND CONSTRUCTION SHALL CONFORM WITH THE CHAIN LINK FENCE

MANUFACTURER'S INSTITUTE (CLFMI) GUIDELINES FOR HEAVY INDUSTRIAL FENCE

10"

3'
-0

"
6'

-0
" O

R
 P

ER
 P

LA
N

10' O.C., MAX

6"

1.66" O.D. TOP RAIL

1.66" O.D. MID RAIL

2.875" O.D. END/CORNER POSTS
4.000" O.D. GATE POSTS

2.375" O.D. LINE POSTS

6 GA BOTTOM TENSION WIRE

FINISHED OR EXISTING GRADE PER PLAN

CONCRETE FOOTING (CONCRETE
PER PROJECT SPECIFICATIONS).
ROUND TOP TO SHED WATER
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PLANTING AND
IRRIGATION
DETAILS

REVISION SCHEDULE

Issued AsDelta Issue Date

4'-0" MIN.

8'
-0

"
8'

-0
"

PLAN VIEW

1'
 - 

6"

SECTION VIEW

8'-0" OR LESS

URBAN TREE FOUNDATION © 2014
OPEN SOURCE FREE TO USE

3" MAX

ROOT BARRIER 18" DEPTH (SEE SPECIFICATIONS)

1. INSTALL ROOT BARRIER PER
MANUFACTURER'S SPECIFICATIONS AND
RECOMMENDATIONS.

2. INSTALL ROOT BARRIER WHERE CENTER OF
ROOT BALL IS WITHIN 8' OF PAVEMENT.

TAMP SOIL ADJACENT TO ROOT
BARRIER TO STABILIZE BARRIER

CURB

PAVEMENT

CURB

TOP OF ROOT BARRIER 1" ABOVE FINISH GRADE

ROOT BARRIER 18" DEPTH (SEE SPECIFICATIONS)

EXISTING SOIL

FINISH GRADE 2" BELOW ADJACENT PAVEMENT

NOTES

ROOT BARRIER DETAIL
SCALE: NTS

3" MAX

2

2 X DIAMETER
ROOTBALL

1-
1/

2 
X

R
O

O
TB

AL
L

D
EP

TH

SHRUB ROOT CROWN TO BE SET NO
LESS THAN 1" NOR MORE THAN 2"
ABOVE SURROUNDING GRADE

MULCH AS SPECIFIED (KEEP MULCH
CLEAR OF SHRUB STEM BASE)

SOIL MIX -
1 PART SOIL AMENDMENT
2 PARTS NATIVE SOIL

COMPACTED PLANTING MIX

SHRUB PLANTING

LS
-D

ET
L-

SH
R

B.
D

W
G

SCALE: NTS3

NOTES
1. TILL SOIL SO THAT THERE ARE NO CLODS OR CLUMPS LARGER THAN 1 1/2"

DIAMETER

1/2S

S
S

S

S

TRIANGULAR SPACING LAYOUT

PLANTING SECTION

S

FINISH GRADE

MULCH, SEE PLANTING NOTES L0.01

GROUNDCOVER PLANT

EDGE OF PLANT BED, CURB
WALK, FENCE OR WALL

PLANTINGS

GROUNDCOVER PLANTING

LS
-D

ET
L-

G
C

VR
.D

W
G

SCALE: NTS4

SOIL PREP. AT STORMWATER
WESTERN WASHINGTON SCALE: NTS

1. REMOVE ALL ROCK, DEBRIS AND OTHER FOREIGN MATTER OVER 1 INCH IN DIAMETER
FROM TOP 12 INCHES OF SOIL.

2. BIORETENTION SOIL MEDIA SHALL MEET THE STANDARDS ESTABLISHED IN THE 2012
STORMWATER MANAGEMENT MANUAL FOR WESTERN WASHINGTON, AS AMENDED IN
DECEMBER 2014, VOLUME V - CHAPTER 7 'DEFAULT BIORETENTION SOIL MEDIA (BSM)'.

3. RIP AND TILL EXISTING TOPSOIL TO 6 INCHES DEEP MINIMUM, PRIOR TO INSTALLING
GROWING MEDIUM. TILL INTERFACE OF SUBGRADE AND TOPSOIL.

4. MIX GROWING MEDIUM AND EXISTING TOPSOIL TO A MINIMUM 10 INCH DEPTH.

NOTES:

EXISTING SUBGRADE

BIORETENTION SOIL
MEDIA, COMPACT TO
85% PER ASTM 1577

FINISH GRADE

1'
-6

" M
IN

.
TI

LL
 T

O
 6

"

5

TI
LL

 T
O

 6
"

NOTES
1. REMOVE ALL ROCK, DEBRIS AND OTHER FOREIGN MATTER

OVER 1" IN DIAMETER FROM TOP 12" OF SOIL.
2. RIP AND TILL SUBGRADE TO 6'' DEEP (MIN.) PRIOR TO

INSTALLING TOPSOIL AND TILL INTERFACE OF SUBGRADE AND
TOPSOIL.

3. TILL TOPSOIL AND SOIL AMENDMENTS TO A MIN. 12" DEPTH.
4. SUBMIT SAMPLE OF MULCH & TOPSOIL FOR ACCEPTANCE

PRIOR TO PLACEMENT.

SOIL PREPARATION

LS
-D

ET
L-

PL
N

T-
SO

IL
.D

W
G

SCALE: NTS

EXISTING SUBGRADE

TOPSOIL

SOIL AMENDMENT

MULCH

FINISH GRADE. ESTABLISH AT
1 INCH BELOW ADJACENT
PAVING SURFACES

6

1'
-6

"

6'
-0

"
2'

-6
"

8'-0" O.C. TYP.

TREE PROTECTION MEASURES

UNLESS OTHERWISE INDICATED FOR REMOVAL ALL TREES SHALL RECEIVE PROTECTIVE
MEASURES FOR THE DURATION OF THE PROJECT IN ACCORDANCE WITH THE CITY
REQUIREMENTS.

6' HIGH MINIMUM CHAIN-LINK FENCING, SHALL BE ERECTED AND MAINTAINED. FENCING SHALL
BE INSTALLED AS INDICATED ON THIS PLAN. IN AREAS WHERE ROOT ZONE ENCROACHMENT IS
UNAVOIDABLE ADJUSTMENTS OF FENCING LOCATION SHALL BE COORDINATED WITH A
CERTIFIED ARBORIST PRIOR TO START OF WORK.

NO ACTIVITY MAY BE CONDUCTED WITHIN ANY DESIGNATED TREE PROTECTION AREA
INCLUDING BUT NOT LIMITED TO PARKING EQUIPMENT, PLACING SOLVENTS, STORING
MATERIALS AND SOIL DEPOSITS, DUMPING CONCRETE WASHOUT, OR OTHER DEBRIS, OR ANY
EXCAVATION OR COMPACTION WORK.

DURING CONSTRUCTION NO OBJECTS SHALL BE ATTACHED TO ANY TREE DESIGNATED TO BE
RETAINED AND PROTECTED.

FENCE SHALL REMAIN IN PLACE UNTIL THE COMPLETION OF CONSTRUCTION ACTIVITIES.
MOVEMENT OR REMOVAL OF THE FENCE REQUIRES APPROVAL BY THE ARBORIST AND/OR THE
CITY'S AUTHORIZED REPRESENTATIVE.

EXCAVATION / TRENCHING AROUND TREES
PROPOSED TRENCHING AND EXCAVATION AROUND TREES SHALL BE COORDINATED WITH
CONSULTING ARBORIST.

WHERE TRENCHING IS REQUIRED WITHIN CRITICAL ROOT ZONE, TUNNEL UNDER OR AROUND
ROOTS BY HAND DIGGING OR BORING. DO NOT CUT MAIN LATERAL ROOTS OR TAP ROOTS.
CLEANLY CUT/SEVER SMALLER ROOTS. RELOCATE ROOTS IN BACKFILL AREAS WHEREVER
POSSIBLE.
DO NOT ALLOW EXPOSED ROOTS TO DRY OUT BEFORE PERMANENT BACKFILL IS PLACED,
PROVIDE TEMPORARY EARTH COVER, OR PACK WITH PEAT MOSS AND WRAP WITH BURLAP.
WATER AND MAINTAIN IN MOIST CONDITION UNTIL RELOCATED AND COVERED WITH BACKFILL.

LEAD/TERMINAL AND
CORNER/CHANGE OF
DIRECTION POSTS

LINE POST

FENCE FABRIC
AND POSTS, SEE
SPECIFICATIONS

TREE PROTECTION
SCALE: NTS7

RIGHT OF WAY OR PROPERTY LINE

FROM MAIN (BY OTHERS)

WATER METER (BY OTHERS)

LINE SIZE BRONZE GATE VALVE

BACKFLOW PREVENTION ASSEMBLY

QUICK COUPLER

FLOW SENSOR

SCHEDULE 40 PVC MAINLINE TO ZONES

POINT OF CONNECTION

LI
-D
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L-

G
EN

-P
O

C
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W
G

SCALE: NTS8

3" M
IN

.

ISOLATION / GATE VALVE
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G
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G

SCALE: NTS

VALVE BOX WITH
LOCKABLE LID

NOTES:
1. SCH 80 ADAPTER AND FITTINGS TO BE SAME

SIZE AS ISOLATION VALVE

FINISH GRADE

MALE ADAPTER /
REDUCER, BOTH SIDES

MAIN LINE

ISOLATION / GATE VALVE,
EQUIPPED FOR KEYED
OPERATION

DRAIN ROCK,
4-INCH  DEPTH MIN

BRICK OR CONC. BLOCK

9

FLOW

NOTE:

DOUBLE CHECK VALVE
BACKFLOW PREVENTOR (BELOW GRADE) SCALE: NTS

SPECIFIED VAULT. INSTALL
FLUSH WITH FINISH GRADE

LI
-D

ET
L-

VA
LV

-D
C

H
K.

D
W

G

SPECIFIED BACKFLOW
PREVENTION DEVICE

GATE VALVE (LINE SIZE)

SPECIFIED MAINLINE TO ZONES

UNION EACH SIDE

6" M
IN SUPPORT BLOCKS (TYP)

BRICK OR CONCRETE BLOCK (TYP)
6-INCH PEA GRAVEL (MIN)

CONCRETE THRUST BLOCK

IRRIGATION SUPPLY FROM METER

INSTALL BACKFLOW PREVENTOR PER CODE AND
REQUIREMENTS OF PREVAILING JURISDICTIONS.

10 QUICK COUPLER VALVE

LI
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L-

VA
LV

-Q
C

U
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D
W

G

SCALE: NTS

#4 X 24" REBAR WITH
SS GEAR CLAMPS

PVC SCH 40 ELL

PVC MAINLINE PIPE

VALVE BOX WITH COVER

FINISH GRADE /
TOP OF MULCH

QUICK COUPLING VALVE

PVC SCH 80 NIPPLE

3
4" WASHED GRAVEL,

3-INCH MIN DEPTH

BRICK

PVC SCH 80 NIPPLE

PVC SCH 40 TEE OR ELL

PVC SCH 40 STREET ELL

11

12
" M

IN
.

18
" M

IN
.

6"

NOTES:
1. SNAKE ALL PVC PIPING IN TRENCHING
2. TIE LOOSE 3 FT LOOP IN ALL IRRIGATION WIRING AT

CHANGES IN DIRECTION GREATER THAN 30 DEGREES.
UNTIE AFTER ALL CONNECTIONS HAVE BEEN MADE.

3. WHERE ELECTRICAL WIRING DOES NOT SHARE
COMMON TRENCH, OVER EXCAVATE TRENCH 2 INCHES
MIN AND BACKFILL WITH SPECIFIED BEDDING
MATERIAL.

4. LOCATE ALL WIRING NOT IN COMMON TRENCHES
ACCURATELY ON RECORD DRAWINGS.

SPECIFIED BACKFILL

SPECIFIED PIPE BEDDING

LATERAL LINE

MAIN LINE

IRRIGATION TRENCHING (TYP)
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G
EN

-T
R
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C
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W
G

SCALE: NTS

IRRIGATION WIRING

SAND BACKFILL BY ELECTRICAL
CONTRACTOR WHERE TRENCH
IS COMMON

12
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6" 6"

IRRIGATION SLEEVES
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SCALE: NTS

PAVING

FILL AS SPECIFIED
TRACE WIRE

SCH 40 PVC SLEEVE

SECTION AT PAVING

SECTION AT WALLS

NOTES:
1. SLEEVES TO BE TWICE DIAMETER OF LINE OR LINES

PASSING THROUGH.
2. EXTEND IRRIGATION SLEEVE 6-INCHES BEYOND EDGE

OF PAVING, EACH SIDE.
3. INSTALL SLEEVES AT SAME TIME AS WALL OR PAVING

INSTALLATION.
4. INSTALL PIPE IN SLEEVE BEFORE BACKFILLING AND

CAP BOTH ENDS WITHOUT GLUE.

WALL
SLEEVE
FINISHED GRADE

SCHEDULE 80 PVC,
SIZE AS SPECIFIED

MIN DEPTH OF PIPE                   
MAINLINE 18"
LATERAL AT PAVING 14"
AT DRIVING SURFACE 24"

13

MANUAL DRAIN VALVE

31
0-

L0
.0

1-
O

N
 S

IT
E.

D
W

G

SCALE: NTS

SCH. 40 MAINLINE

VALVE BOX WITH LID

FINISH GRADE

4" PVC SLEEVE

MANUAL DRAIN VALVE

SCH. 80 NIPPLES

DRAIN ROCK - 3 CU. FT. MIN.

14 MULTI-TRAJECTORY SPRAY HEAD
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-M
T.

D
W

G

SCALE: NTS

FINISH GRADE

ROTATOR

LATERAL PIPE

LATERAL TEE OR ELL

SWING JOINT

15

24
" D
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5'
-6

" M
IN

.

1. PLANT ALL TREES AT LEAST 32 INCHES FROM THE END OF HEAD-IN PARKING
SPACES TO PREVENT DAMAGE FROM CAR OVERHANGS.

2. ALL ROOTS MUST BE COMPLETELY COVERED. BACKFILL SHOULD BE
THOROUGHLY WATERED AS IT IS PLACED AROUND THE ROOTS.

3. SCARIFY AND ROUGHEN BOTTOM OF PLANTING PIT PRIOR TO PLACING TREE
AND TOPSOIL. SLOPE BOTTOM TO DRAIN TO SIDES.

4. THE ENTIRE WIDTH OF THE PLANTING ISLAND SHALL CONTAIN ONLY
SOIL/COMPOST PLANTING MIX AND BE FREE OF ALL DEBRIS INCLUDING
GARBAGE, CONCRETE, GRAVEL OR OTHER FOREIGN MATERIALS.

5. ALL TREES SHALL CONFORM TO MOST RECENT ANSI Z60.1 AMERICAN
STANDARD FOR NURSERY STOCK. FIRST LIMBS OF DECIDUOUS TREES IN
PARKING LOTS AND ALONG STREETS AND SIDEWALKS SHALL BE 5 FEET ABOVE
GROUND OR HIGHER.

6. EXCAVATE HOLE INTO PREPARED SOIL TO ONE INCH LESS THAN HEIGHT OF
ROOTBALL AND TWO TIMES THE WIDTH OF THE ROOTBALL. TAMP BOTTOM OF
PIT UNDER ROOTBALL THOROUGHLY TO KEEP TREE FROM SETTLING.
BUTTRESS AT THE BOTTOM OF THE PIT NO LESS THAN THREE FEET WIDE IF
NEEDED TO REINFORCE LATERAL SUPPORT.

7. DO NOT DAMAGE THE ROOTBALL WHEN PLANTING. REMOVE ALL WIRE, STRING
AND BURLAP FROM TOP AND SIDES OF ROOTBALL ONLY AFTER PLACING IN THE
HOLE.

8. SET TREE STRAIGHT ON TAMPED SOIL.
9. BACKFILL HOLE WITH APPROVED PLANTING MEDIUM MIX TO HALF DEPTH. TAMP

SOIL TO STABILIZE ROOTBALL. FINISH BACKFILLING AND TAMP AGAIN.
10. STAKE TREES OUTSIDE OF ROOTBALL AND PARALLEL TO PLANTING ISLAND

CURBS WITH TREE STAKES. USE ONE INCH HEAVY CHAINLOCK TREE TIES OR
SIMILAR. REMOVE AFTER ONE YEAR.

11. WATER IMMEDIATELY AND THOROUGHLY, TWICE PER WEEK DURING THE FIRST
MONTH, THEN ONCE PER WEEK THROUGH THE REMAINDER OF THE DRY
SEASON. WATER A MINIMUM OF ONCE PER MONTH DURING THE SECOND
SUMMER SEASON.

12. ALL PLANTING BEDS CONTAINING TREES AND SHRUBS AND SURFACE DRAINAGE
SHALL BE PREPARED SIMILAR TO THIS LANDSCAPE TREE PLANTING AND
DRAINAGE DETAIL.

NOTES

IF CENTER OF TREE IS WITHIN
8'-0" OF A PAVED SURFACE OR
UNDERGROUND UTILITY, ADD
ROOT BARRIER WITH 18" DEPTH

SOIL MIX -
1 PART SOIL AMENDMENT
2 PARTS NATIVE SOIL

FINISH GRADE OF SOIL 1 1/2"
BELOW GRADE OF ADJACENT
SURFACE

BUILD UP ADDITIONAL 3" MOUND
OF MULCH AROUND THE TREE
TO FORM A BASIN TO CATCH
AND RETAIN WATER

SET CROWN OF ROOT BALL 2"
ABOVE ADJACENT GRADES, KEEP
MULCH 4" CLEAR OF TRUNK BASE

2"x 2"x 8' WOOD STAKES SET
OUTSIDE ROOT BALL
(REMOVE AFTER ONE YEAR)

"CINCH-TIE", "GRO-STRAIT", OR
EQUAL FLEXIBLE RUBBER TREE TIES
IN FIGURE EIGHT FASHION, ATTACH
TO STAKE W/ TWO GALV. ROOFING
NAILS

LESS THAN 8'-0" -
ADD ROOT BARRIER

MORE THAN 8'-0" -
NO ROOT BARRIER

DECIDUOUS TREE PLANTING DETAIL1

1" = 1'-0"

EXTERIOR WALL MOUNT CONTROLLER
P-PU-12

16
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FLOOR PLAN
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BUILDING AREA

11,495 SF (ONLY ROOF AND 
CANOPY, INCLUDES EXT WALLS)

253 SF TRASH ENCLOSURE

1/8" = 1'-0"A1.10

2 TRASH ENCLOSURE

REVISION SCHEDULE

Delta Issued As Issue Date
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0"
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3 LEFT ELEVATION

1/8" = 1'-0"A2.10

1 FRONT ELEVATION

1/8" = 1'-0"A2.10

4 RIGHT ELEVATION

1/8" = 1'-0"A2.10

2 REAR ELEVATION

1/8" = 1'-0"A2.10

5 TRASH ENCLOSURE - FRONT ELEVATION

1/8" = 1'-0"A2.10

7 TRASH ENCLOSURE - REAR ELEVATION
1/8" = 1'-0"A2.10

8 TRASH ENCLOSURE - RIGHT ELEVATION

1/8" = 1'-0"A2.10

6 TRASH ENCLOSURE - LEFT ELEVATION

REVISION SCHEDULE

Delta Issued As Issue Date
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LUMINAIRE
SCHEDULE

DWP

JPG

1810 OLD PORTLAND
ROAD
ST. HELENS, OR 97051

CITY OF ST.
HELENS

2210310.04

Mechanical/Electrical

PAE PAE PAE PAE ---- EEEENNNNGGGGIIIINNNNEEEEEEEERRRRSSSS
151 SW 1ST AVENUE
PORTLAND, OR 97204

2022

265 STRAND STREET
ST. HELENS, OR 97051

LAND USE SUBMITTAL 06/28/2023

ST. HELENS
PUBLIC SAFETY
BUILDING

S13 FLOOD LIGHT LITHONIA D-SERIES SIZE 1 9"W X 13" H X 3.5"D 21 W
LED, 3000K,

2400 LM, 70 CRI

INTEGRAL
ELECTRONIC

DRIVER
NO DIMMING

MVOLT GROUND MOUNT
HORIZONTAL MEDIUM FLOOD DISTRIBUTION WITH

VISOR

S12 SURFACE STRIP LIGHT LITHONIA CLX 48" 18.5 W
LED, 3000K,

3000 LM, 80 CRI

INTEGRAL
ELECTRONIC

DRIVER
NO DIMMING

MVOLT SURFACE MOUNT

S11
CAR PORT SURFACE MOUNT
DOWNLIGHT

MCGRAW-EDISON TT TOPTIER 14"H X 18"D 28 W/F
LED, 3000K,

4000 LM, 80 CRI

INTEGRAL
ELECTRONIC

DRIVER
NO DIMMING

120-277  VAC SURFACE MOUNT WIDE DISTRIBUTION

S10 WALL SCONCE ACQUITY WDGE2 11.5"W" X 9"H X 7"D 10 W
LED, 3000K,

1210 LM, 80 CRI

INTEGRAL
ELECTRONIC

DRIVER
NO DIMMING

120-277  VAC WALL MOUNT @ 14.5' VISUAL COMFORT FORWARD THROW

S8 2" DOWNLIGHT
JUNO 2" IC 1000 LED ROUND

DOWNLIGHT BAFFLE
11.9" X 4 1/8" 7.5 W

LED, 3000K,
600 LM, 80 CRI

INTEGRAL
ELECTRONIC

DRIVER
NO DIMMING

120-277  VAC RECESSED FLOOD DISTRIBUTION

S3 FLAG POLE LIGHTING AMERICAN BEACON 6"D 2 W
LED, 3000K,

500 LM, 80 CRI

INTEGRAL
ELECTRONIC

DRIVER
NO DIMMING

120V FLAG POLE

S1D PARKING/AREA POLE LUMINAIRE
LITHONIA LIGHTING

D-SERIES  SIZE 1
26" L X 13" W X 7" H 50 W

LED, 3000K,
4800 LUMENS

INTEGRAL
ELECTRONIC

DRIVER
NO DIMMING

277V 25' POLE BLC DISTRIBUTION

S1C PARKING/AREA POLE LUMINAIRE
LITHONIA LIGHTING

D-SERIES  SIZE 1
26" L X 13" W X 7" H 50 W

LED, 3000K,
6900 LUMENS

INTEGRAL
ELECTRONIC

DRIVER
NO DIMMING

277V 25' POLE T5M DISTRIBUTION

S1B PARKING/AREA POLE LUMINAIRE
LITHONIA LIGHTING

D-SERIES  SIZE 1
26" L X 13" W X 7" H 50 W

LED, 3000K,
6500 LUMENS

INTEGRAL
ELECTRONIC

DRIVER
NO DIMMING

277V 25' POLE T2M DISTRIBUTION

S1A PARKING/AREA POLE LUMINAIRE
LITHONIA LIGHTING

D-SERIES  SIZE 1
26" L X 13" W X 7" H 50 W

LED, 3000K,
6700 LUMENS

INTEGRAL
ELECTRONIC

DRIVER
NO DIMMING

277V 25' POLE T4M DISTRIBUTION

FIXTURE TYPE IMAGE PRODUCT DESCRIPTION
BASIS OF DESIGN
MANUFACTURER

SIZE INPUT WATTS LAMP SOURCE POWER SUPPLY
INPUT

VOLTAGE
FINISH MOUNTING NOTES

EXTERIOR LUMINAIRE SCHEDULE

REVISION SCHEDULE

Delta Issued As Issue Date
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CITY OF ST.
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Mechanical/Electrical
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PORTLAND, OR 97204

2022

265 STRAND STREET
ST. HELENS, OR 97051

LAND USE SUBMITTAL 06/28/2023

ST. HELENS
PUBLIC SAFETY
BUILDING

A. REFERENCE ARCHITECTURAL (OR: LANDSCAPE, CIVIL) 
DRAWINGS FOR EXACT LOCATIONS OF EXTERIOR 
LUMINAIRES AND EQUIPMENT.

B. ALL NORMAL POWER CIRCUITS ARE ASSIGNED TO 
BRANCH PANEL 4L-XX AND ALL EMERGENCY POWER 
CIRCUITS ARE ASSIGNED TO BRANCH PANEL E4L-XX 
UNLESS OTHERWISE NOTED.

C. PROVIDE FLOOD PROOF LIGHTING, CONNECTION AND 
CONDUITS FOR ELECTRICAL ITEMS THAT ARE 
LOCATED WITHIN 100-YEAR FLOODPLAIN.

GENERAL NOTES:

1" = 20'-0"1 SITE PLAN - LIGHTING

REVISION SCHEDULE

Delta Issued As Issue Date
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A. REFERENCE ARCHITECTURAL (OR: LANDSCAPE, CIVIL) 
DRAWINGS FOR EXACT LOCATIONS OF EXTERIOR 
LUMINAIRES AND EQUIPMENT.

B. ALL NORMAL POWER CIRCUITS ARE ASSIGNED TO 
BRANCH PANEL 4L-XX AND ALL EMERGENCY POWER 
CIRCUITS ARE ASSIGNED TO BRANCH PANEL E4L-XX 
UNLESS OTHERWISE NOTED.

C. PROVIDE FLOOD PROOF LIGHTING, CONNECTION AND 
CONDUITS FOR ELECTRICAL ITEMS THAT ARE 
LOCATED WITHIN 100-YEAR FLOODPLAIN.
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Calculation Summary

Label CalcType Units Avg Max Min Avg/Min Max/Min

PARKING LOT_Planar Illuminance Fc 1.13 4.7 0.3 3.77 15.67

ROADWAY_Planar Illuminance Fc 0.96 1.5 0.3 3.20 5.00

SIDEWALK_Planar Illuminance Fc 2.42 6.3 0.2 12.10 31.50

STORAGE YARD_Planar Illuminance Fc 1.34 1.9 1.1 1.22 1.73

WETLAND_Planar Illuminance Fc 0.00 0.1 0.0 N.A. N.A.
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