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1. Thirteen Elements 

1.1 Mark Clearing Limits 
The project proposes to clear areas onsite within the clearing limits shown on the approved plans. 

Clearing limits are to be staked by a professional land surveyor as shown on the approved plans 

prior to land disturbing activities, and all clearing shall remain within these limits.   

 
1.2 Establish Construction Access 
Construction vehicle access shall be limited to one route, that being from Inter Avenue.  As 

necessary, the access point shall be stabilized with a pad of quarry spalls or crushed rock to 

minimize the tracking of sediment onto public and private roads (BMP C105).  The stabilized 

construction entrance shall be installed prior to site grading and shall be maintained per the 

instructions included in Appendix ‘C’.  

 

If sediment is tracked off site, public roads shall be cleaned thoroughly at the end of each day, or 

more frequently during wet weather, if necessary, to prevent sediment from entering waters of 

the State.  Sediment shall be removed from roads by shoveling or pickup sweeping and shall be 

transported to a controlled sediment disposal area.  Street washing will be allowed only after 

sediment is removed in this manner.  Runoff from the street washing shall be directed towards a 

sump where sediment can be collected prior to discharging to downstream water bodies.  
 

1.3 Control Flow Rates 
The project will clear approximately 1.12-acres to construct the proposed improvements.  

Properties and waterways downstream from development sites shall be protected from erosion 

due to any increase in the volume, velocity, and peak flow rate of stormwater runoff from the 

project site.  Stormwater runoff during construction will be mitigated through the use of cover 

measures (BMPs C120, C121, C122, C123), and silt fencing (BMP C233).  These BMPs shall be 

installed and maintained per the instructions included in Appendix ‘C’.  

 
1.4 Install Sediment Controls 
Prior to discharge from the construction site, stormwater runoff shall pass through an appropriate 

sediment removal BMP.  The project proposes silt fencing (BMP C233) around the downslope 

perimeter of the site to trap sediment onsite and prevent sediment-laden water from entering 

adjacent properties and rights-of-way.  These BMPs shall be installed prior to significant grading 

activity.  



 

 

1.5 Stabilize Soils 
All exposed and unworked soils shall be stabilized by application of effective BMPs that protect 

the soil from the erosive forces of raindrop impact, flowing water, and wind.  Construction is 

anticipated to be started and completed during the summer and fall of 2020.  During the wet 

season, from October 1 through April 30, no soils shall remain exposed and unworked for more 

than 2 days. Site soils shall be stabilized, mulching (BMP C121), and plastic covering (BMP 

C123).  Stockpiles shall be stabilized with plastic covering (BMP C123).  During the dry season 

from May 1 to September 30, no soils shall remain exposed and unworked for more than 7 days. 

Site soils shall be stabilized with temporary or permanent seeding (BMP C120), mulching (BMP 

C121), and plastic covering (BMP C123).  Stockpiles shall be stabilized with plastic covering 

(BMP C123).  

 

This element applies to all soils on site, whether at final grade or not.  Soils shall be stabilized at 

the end of the shift before a holiday or weekend, if needed, based on the weather forecast. Soil 

stabilization measures shall be appropriate for the time of year, site conditions, estimated 

duration of use, and potential water quality impacts that stabilization agents may have on 

downstream waters or ground water.  Soil stockpiles must be stabilized from erosion, protected 

with sediment trapping measures and, when possible, be located away from storm drain inlets, 

waterways and drainage channels.  The aforementioned BMPs shall be installed and maintained 

per the instructions included in Appendix ‘B’.  

 
1.6 Protect Slopes 
There are not steep slopes onsite that require protection during the construction of the proposed 

improvements.  

 
1.7 Protect Drain Inlets 
All existing and newly constructed drainage collecting structures shall be protected from 

sediment deposition.  Catch basin sediment protection (BMP C220) shall be provided on all 

existing drainage-collecting structures within 500 feet downstream of the project site.  All 

approach roads shall be kept clean.  Sediment and street wash water shall not be allowed to enter 

storm drains without prior and adequate treatment unless treatment is provided before the storm 

drain discharges to waters of the State.  Inlets shall be inspected weekly at a minimum and daily 

during storm events. Inlet protection devices shall be cleaned or removed and replaced when 



 

 

sediment has filled one-third of the available storage (unless a different standard is specified by 

the product manufacturer). 

 
1.8 Stabilize Channels and Outlets 
The project does not propose any channels or outlets that require protection.  

 
1.9 Control Pollutants 
The project will require earth moving equipment.  If vehicles are stored onsite care needs to be 

taken to make sure that any fluid leaks are contained with drip pans and the fluids are disposed of 

properly.  All spills need to be cleaned up immediately as per the Department of Ecology (DOE) 

and City’s standards.  A construction staging area is shown on the approved plans.  This area is 

for storing and maintaining vehicles.  A wheel wash shall be included in this area per BMP C106 

if the construction entrance does not prove adequate to prevent sediment leaving the site from 

vehicles.  

 

Pollutants from woody debris, concrete and saw cutting shall also be controlled.  Concrete shall 

be handled per BMP C151 while saw cutting shall have its slurry and cuttings cleaned per BMP 

C152.  Woody debris may be chopped and spread cross the site to aid in site stabilization.  

Chemicals, liquid products, non-inert wastes and petroleum products shall be protected from 

vandalism stored in a manner to collect leaks and covered when not in use.  The aforementioned 

BMPs shall be installed and maintained per the instructions included in `Appendix ‘B’. 

 
1.10 Control Dewatering 
Dewatering is anticipated for construction of the utilities.  If groundwater is encountered it 

should pumped to temporary sediment storage tanks prior to discharging offsite.   

 
1.11 Maintain BMPs 
All temporary and permanent erosion and sediment control BMPs shall be maintained and 

repaired as needed to assure continued performance of their intended function.  Maintenance and 

repair shall be conducted in accordance with the approved plans and specifications included in 

Appendix ‘B’.  Visual monitoring of the BMPs will be conducted at least once every calendar 

week and within 24 hours of any stormwater or non-stormwater discharge from the site.  If the 

site becomes inactive, and is temporarily stabilized, the inspection frequency will be reduced to 

once every month.  In general, when sediment accumulation has reached 1/3 of the treatment 



 

 

device or one foot of depth it shall be removed.  Also, if there is a major storm event then the 

proposed BMPs shall be checked and cleaned appropriately.  

If the sediment removed from these devices is approved by a geotechnical engineer, they can be 

stabilized onsite.  If not, they must be removed per the Department of Ecology and City of 

Puyallup standards.  All temporary erosion and sediment control BMPs shall be removed within 

30 days after final site stabilization is achieved or after the temporary BMPs are no longer 

needed.  Trapped sediment shall be removed or stabilized on site.  Disturbed soil resulting from 

removal of BMPs or vegetation shall be permanently stabilized.  Records shall be kept onsite.   

 
1.12 Manage the Project 
A construction sequence is provided on the plans.  This construction sequence shall be followed 

to ensure that sediment is not deposited downstream.  The City and the Project’s Engineer shall 

inspect the erosion control BMPs after installation and during construction.  The contractor is to 

employ a Certified Erosion and Sediment Control Lead (CESL, BMP C160) as described by the 

City to help manage and inspect the erosion control devices.  The CESL shall provide sampling 

and record keeping for turbidity and pH.  This SWPPP shall be retained on-site or within 

reasonable access to the site, and it shall be modified whenever there is a change in the design, 

construction, operation, or maintenance at the construction site that has, or could have, a 

significant effect on the discharge of pollutants to waters of the state.  The SWPPP shall be 

modified if, during inspections or investigations conducted by the owner/operator, or the 

applicable local or state regulatory authority, it is determined that the SWPPP is ineffective in 

eliminating or significantly minimizing pollutants in stormwater discharges from the site.  The 

SWPPP shall be modified as necessary to include additional or modified BMPs designed to 

correct problems identified.  Revisions to the SWPPP shall be completed within seven (7) days 

following the inspection.  Detailed descriptions of each BMP listed above can be found in 

Volume 2 of the Washington State Department of Ecology Stormwater Management Manual for 

Western Washington, 2014 Edition and in Appendix ‘B’. 

 
1.13 Protect Low Impact Development BMPs 
The project proposes soil amendments to the new pervious surfaces and permeable pavement.  

The contractor is to take extra care to prevent over compaction of the soils under these BMPs.  

Contaminated and sediment laden runoff is to be directed away from these soils prior to site 

stabilization.   
 



 

 

2. Project Description 

The Olson Brothers Storage project proposes the remodel of an existing commercial industrial 

building and portable building on a 1.86-acre site comprised of three parcels (2105200180, 

2105200191 and 2105200192) zoned Limited Manufacturing (ML).  The site is accessed from 

Inter Ave with a new commercial driveway approach.  The project is located in the Puyallup 

River Water Resources Inventory Area (WRIA 10).  The Vicinity Map has been included in 

Appendix ‘A’ of this report.  A project summary is as follows: 

 

Permit Applied for – Building Permit and Site Development   

Address – 2511 Inter Ave Puyallup, WA 98372 

Parcel Numbers –  2105200180, 2105200192 and 2105200192 

Legal description – Parcel A, TPN. 2105200191  

 

The west 85 feet of the south 120 feet of the west half of tract 10 of Ackerson's Second Addition 

to Puyallup, according to the map thereof recorded in volume 8 of plats, page 25, records of 

Pierce County, Washington. 

 

Parcel B, TPN. 2105200192 

 

The west half of Block 10 of Ackerson's Second Addition to Puyallup, according to the plat 

thereof recorded in Volume 8 of Plats, page 25, records of Pierce County, Washington. 

 

Except the south 120 feet of the west 85 feet thereof. 

 

Parcel C, TPN. 2105200180 

 

The east one-half of Block 10 of Ackerson's Second Addition to Puyallup, according to the plat 

thereof recorded in Volume 8 of Plats, page 25, records of Pierce County, Washington. 

 

All situate in the County of Pierce, State of Washington. 

 

The project site has historically been used as a commercial property with a converted single 

family residence, storage building, portable building and existing gravel lot.  The existing site is 



 

 

to be redeveloped with landscaping and pave the existing gravel parking with permeable 

pavement (BMP T5.15) when construction permits are approved.  The property has frontage 

along Inter Ave which provides access with a new commercial driveway approach.  

Improvements are proposed along Inter Ave which include curb, gutter and sidewalk extended 

across the property’s frontage.  The project site proposes approximately 31,632 sq.ft. of paving, 

that does not include overlaying the existing asphalt, across onsite and offsite improvements and 

10,432 sq.ft. of landscaping; therefore, according to Figure 2.4.1 and 2.4.2 of Volume I of the 

Manual, the project must evaluate all minimum requirements for the new and replaced surfaces.  

The project proposes permeable pavement for flow control of the newly paved and landscaped 

surfaces.  Runoff treatment is provided by the native soils underlying the permeable pavement 

since they meet the CEC and organic requirements of Section 4.4.2 of Volume V of the Manual.  

All disturbed areas which are not converted to impervious surface will apply soil amendments 

per BMP T5.13. 

3. Existing Site Conditions 

The existing site’s current use is a commercial building and paved storage yard.  The site is 

relatively flat between elevations 61-62 (NAVD 88) which gradually slopes towards Inter 

Avenue.   Stormwater runoff from this site is currently collected by an onsite closed conveyance 

system that outfalls into Inter Avenue’s public closed conveyance system.  This public closed 

conveyance system is comprised of 12-inch concrete pipes that flows west.  The site is accessed 

by an existing gravel driveway from Inter Avenue.  

 

There is an existing gravity sewer main in Inter Avenue, which currently serves the property.  

There are no known aquifer recharge or wellhead protection areas that affect this property.  

There are no known well or septic systems onsite.  If a septic system or well is discovered onsite 

during construction, it will be decommissioned per Tacoma-Pierce County Health Department 

standards.  The parcel and all the proposed improvements are located within Zone X, which is 

considered outside of the 100-year floodplain, per FEMA Map # 53053C0334E.  A copy of the 

FIRM Panel map can be found in Appendix ‘A’ of this report.  

4. Adjacent Areas 

The site is bound by Inter Avenue to the south, and commercial properties to the north, east and 

west.  There is no significant runoff directed towards the site.  Offsite areas should not 



 

 

experience problems with erosion if the BMPs described within this report and on the approved 

plans are implemented in accordance with the plans, specifications and Manufacturer 

recommendations. 

 

5. Critical Areas 

There are no known onsite or offsite critical areas within 200-feet of the property.  

 

6. Soil 

Onsite soils have been identified as Briscot loam (6A a Type D soil) determined by the USDA 

SCS maps of Pierce County, Washington.  A description of the USDA soils and a copy of the 

soil map for this portion of Pierce County have been included in Appendix ‘A’ of this report.  A 

draft geotechnical engineer’s report has been prepared by GeoResources, dated January 21, 

2021, where they documented 0.5-feet to 1.0-feet of topsoil over silty alluvium.  Mottling was 

observed at a depth 0.5 to 1.0-feet with groundwater observed at a depth of 0.5-feet.  An EPA 

falling head test was performed within the native alluvium soils were a 0.6-inch per hour 

infiltration rate was measured.  Based on the infiltration testing and depth of groundwater the 

geotech does not recommend infiltration BMPs.  A copy of the geotechnical report is included in 

Appendix ‘C’.   

7. Potential Erosion Problem Areas 

The site does not contain slopes that exceeds 15%.  The project should not experience problems 

with erosion if the BMPs described within this report and on the approved plans are implemented 

in accordance with the plans, specifications and Manufacturer recommendations.  

 

8. Construction Phasing 

The proposed improvements include an erosion/sedimentation control plan designed to prevent 

sediment-laden runoff from leaving the project site during construction.  Construction is to occur 

in a single phase.  The design specifies a combination of structural measures, cover measures and 

construction practices that are to be implemented to maintain erosion control.  Prior to the start 

of any clearing and grading of the site, all erosion control measures shall be constructed.   

 



 

 

A general outline of the proposed construction sequence has been included. The contractor will 

employ the best construction practices to properly clear and grade the site. The planned 

construction sequence is as follows: 

1. The contractor is to request a pre-construction meeting with the City's inspector.  

2. Clearly stake, flag or fence clearing limits/work area. No work shall be performed outside 

these limits without prior approval from the City of Puyallup. 

3. Prior to starting site work, request an inspection for erosion and sediment, inspection 

code #1010, by calling the inspection request line at 1-877-232-6456. 

4. Provide silt fencing as shown on the approved plans 

5. Grade site as shown on the approved plans. 

6. Construct the conveyance system and install inlet protect on the new catch basins.   

7. Construct onsite planters and pave the storage area. 

8. Construct frontage improvements and amend the landscape and lawn areas with soil 

amendments. 

9. Amend soils per CS 01.02.08a on Sheet C2. 

10. Relocate erosion control measures or install new measures so that as site conditions 

change, the erosion and sediment control is always in accordance with City of Puyallup 

and department of ecology erosion and sediment control standards. 

11. Cover all areas, including stockpiles, that will be unworked for more than seven days 

during the dry season or two days during the wet season with straw, wood fiber mulch, 

plastic sheeting or equivalent. 

12. Stabilize all areas within seven days of reaching final grade. 

13. Seed, sod, stabilize, or cover any areas to remain unworked for more than 30 days. 

14. Call for final inspections. Upon completion of the project, stabilize all disturbed areas 

and remove BMPs if appropriate.  

 

9. Construction Schedule 

Construction is anticipated to begin in summer of 2021 and be completed by fall, 2021.  

Construction that exposes soils should be limited during the wet season (October 1 to April 30).  

During this time erosion control BMPs should be checked regularly (once a week) and after each 

runoff producing storm event.  Grading, utility installation, and paving should be completed prior 

to the wet season.  

 



 

 

10. Financial/Ownership Responsibilities 

The owner and responsible party for the initiation of financial securities is BPLC Properties 

LLC.  Their contact information is as follows:  

2412 Inter Ave 

Puyallup, WA 

98372-3425 

 
11. Engineering Calculations 

The project does not propose BMPs which require engineering calculations.  
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BMP C105: Stabilized Construction Entrance / Exit

Purpose

Conditions of Use

Design and 
Installation 
Specifications
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Maintenance 
Standards 
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Figure 4.1.1 – Stabilized Construction Entrance

Approved as 
Equivalent

BMP C106: Wheel Wash

Purpose

Conditions of Use

Driveway shall meet the 
requirements of the 
permitting agency

It is recommended that the 
entrance be crowned so that 
runoff drains off the pad

Provide full width of 
ingress/egress area

12” min. thickness

Geotextile

4’ – 8” quarry spalls

Install driveway culvert if there 
is a roadside ditch present
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BMP C120: Temporary and Permanent Seeding

Purpose

Conditions of Use

Design and 
Installation 
Specifications
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Table 4.1.2  
Temporary Erosion Control Seed Mix

% Weight % Purity % Germination

Festuca rubra var. commutata 
Poa anna

Lolium perenne

Agrostis alba Agrostis tenuis

Trifolium repens

Table 4.1.3 
Landscaping Seed Mix

% Weight % Purity % Germination

Lolium perenne

 Festuca rubra var. commutata  
Festuca rubra 
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Table 4.1.4 
Low-Growing Turf Seed Mix

% Weight % Purity % Germination

Festuca arundinacea var. 

Lolium perenne var. barclay

Festuca rubra 

Agrostis tenuis

Table 4.1.5 
Bioswale Seed Mix*

% Weight % Purity % Germination

Festuca arundinacea Festuca 
elatior

Agrostis palustris

Agrostis alba Agrostis gigantea 
* Modified Briargreen, Inc. Hydroseeding Guide Wetlands Seed Mix
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Table 4.1.6 
Wet Area Seed Mix*

% Weight % Purity % Germination

Festuca arundinacea   
Festuca elatior

Agrostis palustris

Alepocurus pratensis

Trifolium hybridum

Agrostis alba 
* Modified Briargreen, Inc. Hydroseeding Guide Wetlands Seed Mix

Table 4.1.7 
Meadow Seed Mix

% Weight % Purity % Germination

Agrostis alba  Agrostis 
oregonensis

Festuca rubra

Trifolium repens
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Roughening and Rototilling:

Fertilizers:

Bonded Fiber Matrix and Mechanically Bonded Fiber Matrix: 
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Maintenance 
Standards  

Approved as 
Equivalent

BMP C121: Mulching
Purpose 

Conditions of Use
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Design and 
Installation 
Specifications

Maintenance 
Standards 
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Table 4.1.8 
Mulch Standards and Guidelines

Mulch Material Quality Standards
Application 

Rates Remarks
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BMP C123: Plastic Covering

Purpose 

Conditions of 
Use

Design and 
Installation 
Specifications
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Maintenance 
Standards  

Approved as 
Equivalent

BMP C124: Sodding

Purpose 

Conditions of Use 
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Design and 
Installation 
Specifications

Maintenance 
Standards

BMP C125: Topsoiling / Composting

Purpose 
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Design and 
Installation 
Specifications

Material

Maintenance 
Standards 

BMP C151: Concrete Handling

Purpose

Conditions of Use

Design and 
Installation 
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Specifications

Maintenance 
Standards 
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BMP C160: Certified Erosion and Sediment Control Lead

Purpose

Conditions of Use

OR

Specifications
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BMP C162: Scheduling

Purpose

Conditions of Use



Volume II – Construction Stormwater Pollution Prevention - December 2014 
4-55

Design 
Considerations 
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BMP C232: Gravel Filter Berm

Purpose

Conditions of Use 

Design and 
Installation 
Specifications

Maintenance 
Standards 

BMP C233: Silt Fence

Purpose

Conditions of Use 
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Figure 4.2.12 – Silt Fence

Design and 
Installation 
Specifications

Table 4.2.3 
Geotextile Standards
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Figure 4.2.13 – Silt Fence Installation by Slicing Method

Maintenance 
Standards
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BMP C234: Vegetated Strip

Purpose

Conditions of Use

Table 4.2.4 
Contributing Drainage Area for Vegetated Strips

Average Contributing 
area Slope

Average Contributing area 
Percent Slope 

Max Contributing 
area Flowpath Length

Design and 
Installation 
Specifications

Maintenance 
Standards



 

 

 
 

APPENDIX C 
 

Geotechnical Engineer’s Report 
 

 
  

 
 



 
 
         December 10, 2021 

Olson Brothers Pro Vac, LLC 
c/o C.E.S. NW, Inc.  
310 – 29th Street NE, Suite 101  
Puyallup, Washington 98372 
(253) 848-4282 
 
Attn: Mr. Craig Deaver  
 cdeaver@cesnwinc.com 

      Stormwater Soils Report: Infiltration Feasibility 
Proposed Permeable Pavement 
2511 Inter Avenue 
Puyallup, Washington 
PN: 2105200-180, -192 
Doc ID: CES.ProVac.InterAve.SR 

INTRODUCTION 
This soils report evaluates the feasibility of the site soils to support shallow infiltration of 

stormwater runoff from the proposed new hard surfacing to be installed at 2511 Inter Avenue in 
Puyallup, Washington.  The site is currently a gravel surfaced contractor’s yard.  The approximate 
site location is shown on the attached Site Location Map, Figure 1. 

Our understanding of the project is based on our email correspondence with Mr. Craig 
Deaver of C.E.S. NW, our review of the provided Cover Sheet by C.E.S NW Inc. dated October 21, 
2020 our review of the available geologic and soils data, our December 9, 2020 site visit and 
subsurface explorations, our groundwater monitoring throughout the 2020/21 wet season, our 
understanding of the City of Puyallup development codes, and our experience in the area.   

We understand the site consists of two separate tax parcels that are currently developed 
with an existing repair shop, paved and gravel parking areas, and utilities.  We further understand 
that you would like to place an additional 8,771 square feet of new asphalt pavement at the site.   

Because of the amount of proposed hard surfacing associated with the project, we 
understand the City of Puyallup is requiring a Soils Report be prepared in accordance with the 2014 
Stormwater Management Manual for Western Washington (SWMMWW), which includes in-situ 
infiltration testing and wet season groundwater monitoring.   

SCOPE 
The purpose of our services was to evaluate the surface and subsurface conditions at the 

site as a basis for determining the feasibility for onsite stormwater infiltration and providing 
pertinent conclusions and recommendations relative to stormwater management for the proposed 
permeable pavement.  Specifically, our scope of services for the project included the following: 

 
1. Reviewing the available geologic, hydrogeologic, and geotechnical data for the site area; 



CES.ProVac.InterAve.SR    
December 10, 2021                       
page | 2 

 

 

 

2. Exploring surface and subsurface conditions by reconnoitering the site and monitoring 
the excavation of two test pits to depths of 5.0 feet below existing grades at select 
locations across the site, and installing two shallow piezometers in each test pit; 

3. Performing one EPA falling test in-situ infiltration test; 
4. Describing surface and subsurface conditions, including soil type, depth to groundwater, 

and an estimate of seasonal high groundwater levels; 
5. Monitoring groundwater levels at the site during the prescriptive wet season; 
6. Providing our opinion about the feasibility of onsite infiltration in accordance with the 

2014 SWMMWW, including a preliminary design infiltration rate based on grain size 
analysis and in-situ testing, as applicable; 

7. Preparing this written Soils Report summarizing our site observations and conclusions, 
and our geotechnical recommendations and design criteria, along with the supporting 
data; and 

8. Preparing a written Addendum Report following the groundwater monitoring period, 
which ends in April. 

 
The above scope of work was completed in accordance with our Proposal for Geotechnical 

Engineering Services dated November 18, 2020.  We received written authorization to proceed from 
you on November 19, 2020. 

SITE CONDITIONS 
Surface Conditions  
 The site consists of two contiguous parcels located at 2511 Inter Avenue within the City of 
Puyallup, Washington, within an area of existing residential and commercial development.  Based on 
the information provided the Cover Sheet prepared by C.E.S. NW and Pierce County GIS, the west 
parcel is generally flagpole in shape, and the east parcel is generally rectangular in shape.  When 
combined, these parcels form an irregularly shaped site.  The full site measures approximately 115 
to 195 feet wide (east to west) by about 408 feet long (north to south) and encompasses about 1.59 
acres.  The site is bounded by Inter Avenue to the south, by existing commercial development to the 
east and west, and by land being developed to the north.    

The site is generally level, with a slight slope of about 1 percent down to the north.  A large 
office and repair shop building is located in the northwest portion of the site, and the rest of the site 
is developed with gravel parking stalls for the ProVac trucks and paved or concrete parking stalls for 
automobiles.  Total topographic relief across the site is on the order of about 1 to 2 feet.   

Vegetation across the site generally was generally cleared, except for typical landscaping 
grass lawn surrounding the residence located southwest and adjacent to the site.  Standing water 
was observed throughout the gravel parking area.   

 
Site Soils 

The USDA Natural Resources Conservation Service (NRCS) Web Soil Survey maps the site as 
being underlain by Briscot silt loam (6A) soils. A copy of the NRCS soils map for the site area is 
included as Figure 3. 
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 Briscot silt loam (6A): The Briscot soils are derived from alluvium and are included in 
hydrologic soils group B/D.  These soils typically form on slopes of 0 to 2 percent and are 
listed as having a “slight” erosion hazard when exposed.   
 

Site Geology 
The draft Geologic Map of the Puyallup 7.5-minute Quadrangle, Washington by K.G. Troost 

maps the site as being underlain by alluvium (Qal). An excerpt of the above referenced geologic map 
is included as Figure 4. 

 
 Alluvium (Qal):  Alluvial soils generally consist of normally consolidated, stratified deposits 

of sand, silt, clay, and occasional peat that were deposited along the Puyallup River 
channel.  The existing topography, as well as the surficial and shallow soils in the area, 
are the result of fluvial action, including down-cutting by the river, channel meandering 
and migration, and flood deposits.  Alluvium typically offers unfavorable infiltration 
characteristics because of the silty nature of the soils.   

 
Subsurface Explorations 

On December 9, 2020, a representative from GeoResources, LLC (GeoResources) visited the 
site and monitored the excavation of two test pits at selected locations across the site to depths of 
about 5.0 feet below the existing ground surface.  The test pits were excavated by a licensed 
earthwork contractor under contract to GeoResources.  Piezometers were installed at the 
termination depth of each test pit.   

The specific number, locations, and depths of our explorations were selected based on the 
configuration of the proposed development and were adjusted in the field based on consideration 
for underground utilities, existing site conditions, site access limitations, and encountered 
stratigraphy.  Test pit TP-1 was excavated on the adjacent property to the proposed project site 
because no other areas on the site were clear of utilities.  The densities presented in the logs were 
based on the difficulty of excavation and our experience.  Representative soil samples obtained 
from the test pits were placed in sealed plastic bags then taken to a laboratory for further 
examination and testing as deemed necessary.  The test pits were then backfilled with the excavated 
soils and bucket tamped, but not otherwise compacted. 

The subsurface explorations indicate the subsurface conditions at specific locations only, as 
actual subsurface conditions can vary across the site.  Furthermore, the nature and extent of such 
variation would not become evident until additional explorations are performed or until 
construction activities have begun.  Based on our experience, it is our opinion that the soils 
encountered in the explorations are generally representative of the soils at the site. 

The approximate locations and numbers of our explorations are shown on the attached Site 
& Exploration Plan, Figure 2.  The soils encountered were visually classified in accordance with the 
Unified Soil Classification System (USCS) and ASTM D2488.  The USCS is included in Appendix A as 
Figure A-1, while the descriptive logs of our explorations are included as Figure A-2. 
 
Subsurface Conditions      
 Our explorations encountered relatively uniform subsurface conditions that, in our opinion, 
generally confirmed the mapped stratigraphy.  Our test pits generally encountered about ½-foot of 
dark-colored topsoil with roots or 1 foot of crushed rock and reddish brown silty sand with gravel, 
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consistent with fill.  Beneath the topsoil and fill, we observed about 0.8 feet of medium dense 
brown, orange iron stained silty sand or sandy silt in a moist to wet condition, mantling about 2.5 to 
2.8 feet of soft gray, orange iron oxide stained silt in a moist condition.  Medium dense gray orange 
iron oxide stained fine sand with silt was observed beneath the surficial soils to the termination 
depth of each test pit.   We interpret these soils to be consistent with native alluvium soils.  Table 1, 
below, summarizes the approximate thicknesses, depths, and elevations of selected soil layers. 
 

TABLE 1: 
APPROXIMATE THICKNESS, DEPTHS, AND ELEVATION OF SOIL TYPES ENCOUNTERED IN 

EXPLORATIONS 

Exploration 
Number 

Thickness 
of 

Topsoil/Fill 
(feet) 

Thickness of 
Silty 

Alluvium  
(feet) 

Depth to 
Mottling 

(feet) 

Depth to 
Groundwater 

(feet) 

Elevation of 
Sandy Alluvium 

(feet) 

TP-1 
TP-2 

0.5 
1.0 

3.3 
3.5 

0.5 
1.0  

2.0(perched)/5.0 
N/E    

57.2 
57.5  

Notes: Elevation datum: Provided Cover Sheet by CES NW Inc dated October 21, 2020                            N/E: Not encountered 

 
Groundwater Conditions 

Perched groundwater was encountered at the time of excavation in TP-1 at a depth of 2.0 
feet below the existing ground surface on top of the gray, orange iron oxide stained sandy silt 
alluvium.  Additional groundwater seepage was observed at about 5 feet below existing grades in 
the sandy alluvium.  No groundwater seepage was observed in test pit TP-2 at the time of 
excavation; however, an old drainage pipe with washed rock was encountered in the western 
portion of the test pit during the over dig of the infiltration test.  Orange iron oxide staining, a form 
of mottling was observed throughout the soils in each of our test pit explorations.  Mottling can be 
indicative of a seasonal or fluctuating groundwater table.  We anticipate fluctuations in the local 
groundwater levels may occur in response to season, precipitation patterns, off-site construction 
activities, and site utilization.   

We returned to the site throughout the prescriptive wet season observe the depth to 
groundwater within the piezometers installed in each test pit.  Both piezometers had seasonal high 
groundwater at about 0.5 feet below existing grades.  Table 2 summarizes the approximate depths 
and elevations of groundwater and mottling observed at the time of our explorations and our 
subsequent readings in both piezometers.   We were unable to record groundwater levels during 
some days in TP-2 because a car had parked over the piezometer.  The measurements from our 
groundwater monitoring are attached in Appendix B. 
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TABLE 2: 
APPROXIMATE DEPTHS, AND ELEVATION OF GROUNDWATER ENCOUNTERED IN 

EXPLORATIONS 

Exploration 
Number 

Depth to Groundwater 
(feet) 

Elevation of 
Groundwater 

(feet) 

Dated  
Measured 

TP-1 

2(perched), 5 
0.5 
0.5 
0.5 
0.5 
1.1 
1.8 
1.7 
0.5 
1.5 
2.4 
2.4 
1.7 
2.1 

59(perched), 56 
60.5  
60.5 
60.5 
60.5 
59.9 
59.2 
59.3 
60.5 
59.5 
58.6 
58.6 
59.3 
58.9 

12/9/2020 
12/21/2020 
12/31/2020 

1/8/2021 
1/14/2021 
1/29/2021 
2/5/2021 

2/12/2021 
2/16/2021 
3/5/2021 

3/12/2021 
3/19/2021 
3/26/2021 
4/1/2021 

TP-2 

NE  
0.5 
1.0 
0.7 
0.5 
1.9 
1.2 
2.3 

Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 

2.2 
Inaccessible 

NE 
61.5 
61.0 
61.3 
61.5 
60.1 
60.8 
59.7 

- 
- 
- 
- 

59.8 
- 

12/9/2020 
12/21/2020 
12/31/2020 

1/8/2021 
1/14/2021 
1/29/2021 
2/5/2021 

2/12/2021 
2/16/2021 
3/5/2021 

3/12/2021 
3/19/2021 
3/26/2021 
4/1/2021 

 
Laboratory Testing 

Geotechnical laboratory tests were performed on selected samples retrieved from the test 
pits to estimate index engineering properties of the soils encountered.  Laboratory testing included 
visual soil classification per ASTM D2488 and ASTM D2487.  We also submitted representative 
samples to an independent analytical laboratory for determination of organic content and cation 
exchange capacity.  Organic content was determined per ASTM D2974 and cation exchange capacity 
was determined per SW846 9081. Test results are included in Appendix B. 
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CONCLUSIONS AND RECOMMENDATIONS 
 Based on our site reconnaissance and subsurface explorations, it is our opinion that the 
infiltration of stormwater runoff generated onsite by the proposed development is not feasible for 
the site.   
 
Infiltration Recommendations 

Mottled silty sand was encountered near the surface in both of our subsurface explorations, 
and groundwater was observed at about 0.5 feet below existing grades during our December 21, 
2020 site visit to check the groundwater levels in each piezometer.   

The City of Puyallup uses the 2012 Stormwater Management Manual for Western Washington, 
with 2014 updates (2014 SWMMWW).  Per the 2014 SWMMWW, Volume V, BMP T5.15, a minimum of 1 
foot of separation is required between the bottom of the storage course for permeable pavement and 
the top of an impermeable layer, such as mottling, or the sandy silt soils encountered at the site.  
Based on the conditions encountered, permeable pavement appears to be infeasible.  We 
performed an EPA falling head test in the brown mottled silty sand in test pit TP-2 and measured an 
initial rate of 0.6 inches per hour.  An EPA falling head test was chosen for this project because the 
use of a PIT would interfere with the function of the ProVac yard for that day, and in our opinion, 
would give an inaccurate rate for the soils encountered in our test pits.  Based on the above, a long-
term design rate of 0.04 inches per hour is applicable for this project, if the site grades can be 
adjusted to meet the required vertical separation to the seasonal high groundwater. This would 
require site grades to be raised on the order of 2 to 3 feet.  

Per the 2014 SWMMWW, minimum cation exchange capacity of 5 milliequivalents per 100 
milligrams of soil and 1 percent organic content is required for soils to provide adequate water quality 
treatment to the stormwater.  Testing was conducted on the shallow soils at the site located at about 2 
feet below existing grades by a third party laboratory. The organic content of the site soils were 
determined to be 5.79 and 9.94 percent per ASTM D: 2974-13, with a cation exchange capacity of 18.0 
and 17.6 milliequivalents per 100 grams as determined by SW-846 Test Method 9081. The shallow 
onsite soils have the required treatment capacity per the 2014 SWMMWW. 

Alternative stormwater management methods, such as detention or dispersion, should be 
considered for this project in accordance with the 2014 SWMMWW.  All minimum setback 
requirements and infeasibility criteria per the 2014 SWMMWW should be considered prior to the 
selection of any stormwater facility for the proposed development. 

LIMITATIONS 
We have prepared this report for use by CES NW Inc, and other members of the design team, 

for use in the design of a portion of this project.  The data used in preparing this report and this report 
should be provided to prospective contractors for their bidding or estimating purposes only.  Our 
report, conclusions and interpretations are based on our subsurface explorations, data from others 
and limited site reconnaissance, and should not be construed as a warranty of the subsurface 
conditions. 

Variations in subsurface conditions are possible between the explorations and may also occur 
with time.  A contingency for unanticipated conditions should be included in the budget and schedule.  
Sufficient monitoring, testing and consultation should be provided by our firm during construction to 
confirm that the conditions encountered are consistent with those indicated by the explorations, to 
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provide recommendations for design changes should the conditions revealed during the work differ 
from those anticipated, and to evaluate whether earthwork and foundation installation activities 
comply with contract plans and specifications. 

The scope of our services does not include services related to environmental remediation and 
construction safety precautions.  Our recommendations are not intended to direct the contractor's 
methods, techniques, sequences or procedures, except as specifically described in our report for 
consideration in design. 

If there are any changes in the loads, grades, locations, configurations or type of facilities to be 
constructed, the conclusions and recommendations presented in this report may not be fully 
applicable.  If such changes are made, we should be given the opportunity to review our 
recommendations and provide written modifications or verifications, as appropriate. 
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We have appreciated the opportunity to be of service to you on this project.  If you have any 
questions or comments, please do not hesitate to call at your earliest convenience. 

 
Respectfully submitted, 
  GeoResources, LLC                      
 
 

 
  Andrew Schnitger, EIT 
  Engineer in Training                          
 

                                              
 
Keith S. Schembs, LEG    Eric W. Heller, PE, LG 

 Principal      Senior Geotechnical Engineer 
 
AES:KSS:KEB/aes 
DocID: CES.ProVac.InterAve.SR 
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            Figure 3: NRCS Soils Map 
            Figure 4: USGS Geologic Map 
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            Appendix B – Laboratory Test Results 

              
 



 

  
 

Approximate Site Location 
Map created from Pierce County Public GIS (https://matterhornwab.co.pierce.wa.us/publicgis/) 
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Approximate Site Location 
Map created from Pierce County Public GIS (https://matterhornwab.co.pierce.wa.us/publicgis/) 
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Site & Exploration Plan 
Olson Brothers Storage 

2511 Inter Avenue 
Puyallup, Washington 
PN: 2105200-180, -192 
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Approximate test pit and piezometer location 

TP-1 

TP-2 

Approximate site boundary 

Approximate locations of property lines 



 

  
 

Approximate Site Location 
Map created from Web Soil Survey (http://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx) 

 
Soil 

Type 
Soil Name Parent Material Slopes Erosion Hazard 

Hydrologic 
Soils Group 

6A Briscot silt loam Alluvium 0 to 2 Slight B/D 
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Approximate Site Location 
An excerpt from the draft Geologic Map of the Puyallup 7.5-minute Quadrangle, Washington, by K.G. Troost (in review) 

 
Qal Alluvium 
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USGS Geologic Map 
Olson Brothers Storage 

2511 Inter Avenue 
Puyallup, Washington 
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Appendix A 
Subsurface Explorations 



 

SOIL CLASSIFICATION SYSTEM 
 

MAJOR DIVISIONS 

 
GROUP 
SYMBOL 

 
GROUP NAME 

 
 
 
 

COARSE  
GRAINED  

SOILS 
 
 
 
 
 

More than 50% 
Retained on 

No. 200 Sieve 

 
GRAVEL 

 
 
 

More than 50% 
Of Coarse Fraction 

Retained on 
No. 4 Sieve 

 
CLEAN 

GRAVEL 

 
GW 

 
WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL 

 
GP 

 
POORLY-GRADED GRAVEL 

 
GRAVEL  

WITH FINES 

 
GM 

 
SILTY GRAVEL 

 
GC 

 
CLAYEY GRAVEL 

 
SAND 

 
 
 

More than 50% 
Of Coarse Fraction 

Passes 
No. 4 Sieve 

 
CLEAN SAND 

 
SW 

 
WELL-GRADED SAND, FINE TO COARSE SAND 

 
SP 

 
POORLY-GRADED SAND 

 
SAND  

WITH FINES 

 
SM 

 
SILTY SAND 

 
SC 

 
CLAYEY SAND 

 
 
 

FINE 
GRAINED  

SOILS 
 
 
 
 

More than 50% 
Passes  

No. 200 Sieve 

 
SILT AND CLAY 

 
 
 

Liquid Limit 
Less than 50 

 
INORGANIC 

 
ML 

 
SILT 

 
CL 

 
CLAY 

 
ORGANIC 

 
OL 

 
ORGANIC SILT, ORGANIC CLAY 

 
SILT AND CLAY 

 
 
 

Liquid Limit 
50 or more 

 
INORGANIC 

 
MH 

 
SILT OF HIGH PLASTICITY, ELASTIC SILT 

 
CH 

 
CLAY OF HIGH PLASTICITY, FAT CLAY 

 
ORGANIC 

 
OH 

 
ORGANIC CLAY, ORGANIC SILT 

 
HIGHLY ORGANIC SOILS 

 
PT 

 
PEAT 

 
NOTES:        SOIL MOISTURE MODIFIERS: 
 
1. Field classification is based on visual examination of soil           Dry- Absence of moisture, dry to the touch 
 in general accordance with ASTM D2488-90.    
        Moist- Damp, but no visible water 
2. Soil classification using laboratory tests is based on   
 ASTM D2487-90.      Wet- Visible free water or saturated, usually soil is 
         obtained from below water table 
3. Description of soil density or consistency are based on  

interpretation of blow count data, visual appearance of  
soils, and or test data. 
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Test Pit TP-1  

Location: South of existing residence, off of proposed permeable area 
Approximate Elevation: 61’ 

 
Depth (ft) Soil Type Soil Description 
0 - 0.5 - Topsoil 

0.5 - 1.3 SM Brown, orange iron oxide stained silty fine SAND (loose, moist) (alluvium) 
1.3 - 3.8 SM Gray, orange iron oxide stained silty fine SAND (loose, moist) (alluvium) 
3.8 - 5.0 SP-SM Gray, orange iron oxide stained fine SAND with some silt (medium dense, moist) 

(alluvium) 
     

    Terminated at 5.0 feet below ground surface. 
    Caving observed 2 feet below existing ground surface. 

    
Perched groundwater observed at 2 feet below existing grades, fast groundwater 
seepage observed at termination depth of test pit.  

    Mottling observed throughout entire excavation.   
     
 

Test Pit TP-2 
Location: Central portion of site, near eastern site boundary 

Approximate Elevation: 62’ 
 

Depth (ft) Soil Type Soil Description 
0 - 0.5 - Crushed rock (dense, moist) (fill) 

0.5 - 1.0 SM Reddish brown silty SAND with gravel (dense, moist) (fill) 
1.0 - 1.7 SM Brown, orange iron oxide stained silty SAND (loose, moist) (alluvium) 
1.7 - 4.5 ML Gray, orange iron oxide stained SILT (soft, moist) (alluvium) (drainage pipe encountered 

during overdig at about 3 feet) 
4.5 - 5.0 SP-SM Gray, orange iron oxide stained fine SAND with some silt (medium dense, moist) 

(alluvium) 
     

    Terminated at 5.5 feet below ground surface. 
    No caving observed at the time of excavation. 
    No groundwater seepage observed at time of excavation.   
    Mottling observed throughout entire excavation.     
    Infiltration test performed at about 1.5 feet below existing grades.   
     
     

 

Logged by:  AES Excavated on: December 9, 2020  

            

 

Test Pit Logs 
Olson Brothers Storage 

2511 Inter Avenue 
Puyallup, Washington 
PN: 2105200-180, -192 
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Appendix B 

Laboratory Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 

Groundwater Monitoring Logs 
 
 
 
 
 

 
 
 



Project ID: CES.ProVac.InterAve

Date: 12/9/2020 (ATD) Date: 12/21/2020
Field Tech: AES Field Tech: AES

Well # Depth (ft) Well # Depth (ft)
1 2 (perched), 5 1 0.5
2 NE 2 0.5

Date: 12/31/2020 Date: 1/8/2021
Field Tech: AES Field Tech: AES

Well # Depth (ft) Well # Depth (ft)
1 0.5 1 0.5
2 1.0 2 0.7

Date: 1/14/2021 Date: 1/29/2021
Field Tech: AES Field Tech: AES

Well # Depth (ft) Well # Depth (ft)
1 0.5 1 1.1
2 0.5 2 1.9

Date: 2/5/2021 Date: 2/12/2021
Field Tech: AES Field Tech: AES

Well # Depth (ft) Well # Depth (ft)
1 1.8 1 1.7
2 1.2 2 2.3

MONITORING WELL LOGS

***Depths are in reference with ground surface***



Project ID: CES.ProVac.InterAve

Date: 2/16/2021 Date: 3/5/2021
Field Tech: AES Field Tech: AES

Well # Depth (ft) Well # Depth (ft)
1 0.5 1 1.5
2 Unaccessable 2 Unaccessable

Date: 3/12/2021 Date: 3/19/2021
Field Tech: CB Field Tech: CB

Well # Depth (ft) Well # Depth (ft)
1 2.4 1 2.4
2 Unaccessable 2 Unaccessable

Date: 3/26/2021 Date: 4/1/2021
Field Tech: CB Field Tech: CB

Well # Depth (ft) Well # Depth (ft)
1 1.7 1 2.1
2 2.2 2 Unaccessable

MONITORING WELL LOGS

***Depths are in reference with ground surface***



 

February 14, 2022 
 
Olson Brothers Pro Vac, LLC 
c/o C.E.S. NW, Inc.  
310 – 29th Street NE, Suite 101  
Puyallup, Washington 98372 
(253) 848-4282 
 
Attn: Mr. Craig Deaver  
 cdeaver@cesnwinc.com 

 
Soils Report Addendum: Supplemental 

Infiltration Testing 
Proposed Permeable Pavement 
2511 Inter Avenue 
Puyallup, Washington 
PN: 2105200-180, -192 
Doc: CES.ProVac.InterAve.SRa.rev2 

INTRODUCTION 
We are pleased to submit this addendum to our previously prepared soils report dated 

December 10, 2021.  On December 21, 2021, we returned to the site to perform one Pilot Infiltration 
Test (PIT) in the green space on the southern portion of the site, in the front yard of the existing 
residence.  The bottom of the PIT was excavated approximately 1 foot below the existing grades.  
The soils at the bottom of the PIT were consistent with the native alluvium soils described in our 
original report of a medium dense brown, orange iron stained silty sand or sandy silt that was in a 
moist to wet condition.   

At the time of our testing, water was being pumped out from beneath the crawl space of the 
existing residence, and the surface water ponding on the gravel surface and adjacent sod area was 
flowing towards our PIT.  No groundwater was encountered in our PIT, but the surface water was 
flowing into our PIT.  Our excavation slowly started to fill in as the rate of inflow as greater than the 
infiltration rate of the soils. During the limited time of our testing prior to surface water inflow, the 
measured rate appeared consistent with the rates provided in our December 2021 report, and those 
rates are still appropriate. We also monitored groundwater during the winter of 2020/2021. The 
results of our groundwater monitoring and original infiltration testing are summarized in our 
December 10, 2021 report.   

Based on the Paving & Utility Plan by C.E.S. NW Inc., dated February 9, 2022, the grades at 
the site will be raised by 2 feet to meet the vertical separation requirements for permeable 
pavement.  Catch basins and overflows will also be implemented.  It is our opinion that vertical 
separation requirements can be met at the site once the site grades have been raised, and 
permeable pavement would therefore be feasible for this project.   
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CLOSURE 
We trust that this is sufficient for your needs.  If you have any questions regarding the 

content of this letter, please call.   
 

Yours very truly 
  GeoResources, LLC 
 
 
   
  Andrew Schnitger, EIT 
  Engineer in Training 
 
 
 
 
 
 
 
 
 
 
 
 
      
  Keith Schembs, LEG    Eric W. Heller, PE, LG 
  Principal     Senior Geotechnical Engineer 
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