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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 ‘B’.  

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 1.87-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), silt fencing (BMP C233), and temporary sediment 

pond (BMP C241).  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 no 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 the temporary sediment pond 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, 2019 Edition and in Appendix ‘B’. 

1.13 Protect Low Impact Development BMPs 
The project proposes a detention pond to mitigate its runoff and soil amendments in landscaping 

areas.  All heavy equipment shall be kept in the designated staging area when not in use to 

prevent over-compaction of amended soils.



2. Project Description 

The Best Parking Lot Cleaning project proposes the paving of an existing gravel parking lot and 

accompanying storm facilities on a 1.86-acre site comprised of four parcels (2105200320, 

2105200350, 2105200340 and 2105200361) zoned Limited Manufacturing (ML).  The site is 

accessed from Inter Ave with two commercial driveway approaches.  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 –Site Development

Address – 2412 Inter Ave Puyallup, WA 98372 
Parcel Numbers –  2105200320, 2105200350, 2105200340 and 2105200361 

Legal description – (Per Quit Claim Deed Filed Under Recording Number 200105070774) 

Parcel A (2105200320): 

East 100 Feet of Block 19, Ackerson's Second Addition to Puyallup, According to Plat Recorded in Book 8 of Plats, 

at Game 25, in Pierce County, Washington. 

Parcel B (2105200350): 

West 75 Feet if that Part of Block 20, Ackerson's Second Addition to Puyallup, Situated in the City of Puyallup, 

According to Plat Recorded in Book 8 of Plats, at Page 25, in Pierce County, Washington. 

(Per Alta Commitment for Title Insurance Issued by Chicago Title Commitment Number 0012400-Tc Dated March 

25, 2014) 

Parcel #2105200361: 

Block 20, Ackerson's Second Addition to Puyallup. According to Plat Recorded in Volume 8 of Plats, Page 25, 

Records of Pierce County Auditor. 

Except the West 150 Feet Thereof. 

(Per Real Estate Excise Tax Affidavit Filed Under Recording Number 4337181) 

Parcel #2105200340: 

The East 75 Feet of the West 150 Feet of Block 20, Ackerson's Second Addition to Puyallup, According to Plat 

Thereof Recorded in Volume 9 of Plats, at Page 25, Records of Pierce County Auditor. 

All Situate in the City of Puyallup, County of Pierce, State of Washington. 

The project site historically has been used as a gravel parking lot as depicted on the pre-

developed basin map (Appendix “B”).  The existing site is redeveloped with landscaping and 



repaving of the existing gravel with asphalt upon permit approval.  The property has frontage 

with Inter Ave along its northern property line and access is provided with two commercial 

driveway approaches.  The project proposes approximately 51,000 sq.ft. of asphalt paving across 

onsite and offsite improvements; therefore, according to Figure 1-3.1 and 1-3.2 of Volume I of 

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

surfaces.  Section 5 of this report contains a detailed discussion of the minimum requirements.  

The project proposes a detention pond (BMP D.1) for flow control of the site improvements, and 

runoff treatment is provided by a combined wet pond (BMP T10.40) underneath the detention 

pond and two continuous inflow biofiltration swales (BMP T9.30) within the right-of-way.  All 

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

accordance with BMP T5.13. 

3. Existing Site Conditions 

The existing site is currently used as a gravel parking lot.  The site is relatively flat between 

elevations 62-64 (NAVD 88) which gradually slopes towards Inter Avenue with a relative high 

spot south center of the parcels.  Runoff sheet flows north across the gravel parking lot and is 

collected by the public closed conveyance system in Inter Ave.  The public closed conveyance 

system is comprised of 12-inch concrete pipes and flows west for approximately 1,500-feet 

towards an offsite wetland complex and Upper Deer Creek.  The site is accessed by existing 

gravel driveway approaches 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 north and railroad tracks to the south and east.  The 

parcels are bordered by commercial properties to the north, south, and west with a single family 

property to the southeast across the tracks.  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 Earth Solution NW LLC, dated 

February 12, 2019, with an addendum, dated April 27, 2021, where they documented 

groundwater table depths at a depth of 0.9 to 2.0-feet.  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 protection on the new catch basins. 

7. Install filter fabric and permeable ballast. 

8. Construct onsite planters and pave the storage area. 

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

amendments. 

10. Amend soils per CS 01.02.08A on sheet C9. 

11. 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. 

12. 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. 

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

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

15. 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 fall of 2023 and be completed by spring, 2024.  

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 surface area of the proposed sediment pond is determined by the following equation: 

Surface Area = FS(Q2/Vsed)

Where;

Q2 = Peak 2-year flow rate (cfs) 

Vsed = Particle Settling Velocity-Type C Soils (ft/s) 

FS = Factor of Safety 

When;

Q2 = 0.454 cfs 

Vsed = 0.00096 ft/s 

FS = 2 

Therefore; 

Required Surface Area = 945.83 sq.ft. at the top of the overflow weir. 10,725 sq.ft. is provided. 



The outlet length of the proposed sediment pond is determined by the following equation: 

L = [Q100/(3.21H3/2)]-2.4H 

Where;

L = Length of weir outlet (ft) 

Q100 = Peak 100-year flow rate (cfs) 

H = Height of water over weir (ft) 

When;

Q100 = 1.13 cfs 

H = Calculated at <0.2 using Hydraflow Express; therefore, assume 0.2 as minimum 

Therefore; 

Length of weir outlet = 3.46 ft; therefore, 6 ft is provided.

The dewatering diameter of the proposed sediment pond is determined by the following 

equations:

Ao = [As(2h)1/2]/[0.6 x 3600Tg1/2]

D = 24(Ao/ )1/2

Where;

Ao = Orifice Area (sq.ft.) 

As = Pond Surface Area (required) 

h = Head of water above orifice (height of riser) 

T = Dewatering time (24 hours) 

g = acceleration of gravity (32.2 feet/second2)

D = Orifice Diameter 

When;

As = 945.83 sq.ft. 

h = 4.5 feet 

Therefore; 

The dewatering orifice diameter required is 0.32 inches; therefore, 1 inch is provided as the 

minimum allowed. 

The calculations are performed according to Vol II Chapter 3 pages 389-391 of the Manual. 
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APPENDIX B 

Construction Best Management Practices (BMPs) 
 



BMP C105:  Stabilized Construction Access

Table II-3.2: Stabilized Construction Access 
Geotextile Standards



Table II-3.2: Stabilized Construction Access 
Geotextile Standards (continued)









Table II-3.3: Stabilized 
Construction Access 
Alternative Material 

Requirements



Table II-3.3: Stabilized 
Construction Access 
Alternative Material 

Requirements 
(continued)























Figure II-3.1: Stabilized Construction Access



BMP C106: Wheel Wash



















Figure II-3.2: Wheel Wash



BMP C107: Construction Road / Parking Area 
Stabilization








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BMP C120: Temporary and Permanent Seeding















o

o

o

o

o

o

o

o



o
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



Table II-3.4: Temporary and Permanent Seed Mixes



Table II-3.4: Temporary and Permanent Seed Mixes (continued)


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






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
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o
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



BMP C121: Mulching








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



Table II-3.5: Size Gradations of Compost as Mulch Material



Table II-3.6: Mulch Standards and Guidelines



Table II-3.6: Mulch Standards and Guidelines (continued)

BMP C122:  Nets and Blankets








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




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




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




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Figure II-3.3: Channel Installation



Figure II-3.4: Slope Installation



BMP C123:  Plastic Covering














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o

o

o
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











BMP C124:  Sodding

































BMP C151: Concrete Handling



















o








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





o

o

o

BMP C152:  Sawcutting and Surfacing Pollution 
Prevention










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











BMP C153: Material Delivery, Storage, and 
Containment








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BMP C160:  Certified Erosion and Sediment Control 
Lead










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

o

o

o

o

o

o













BMP C162:  Scheduling



o

o









BMP C220:  Inlet Protection



Table II-3.10: Storm Drain Inlet Protection










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
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


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
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o
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Figure II-3.17: Block and Gravel Filter
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




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Figure II-3.18: Block and Gravel Curb Inlet Protection









Figure II-3.19: Curb and Gutter Barrier
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

BMP C231:  Brush Barrier










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BMP C233:  Silt Fence




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Figure II-3.22: Silt Fence
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




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Table II-3.11: Geotextile Fabric Standards for Silt Fence






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
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






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Figure II-3.23: Silt Fence Installation by Slicing Method
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




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BMP C234:  Vegetated Strip





Table II-3.12: Contributing Drainage Area for Vegetated Strips



BMP C241:  Sediment Pond (Temporary)










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o
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
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




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Figure II-3.28: Sediment Pond Plan View



Figure II-3.29: Sediment Pond Cross Section



Figure II-3.30: Sediment Pond Riser Detail



Figure II-3.31: Riser Inflow Curves







BMP C250:  Construction Stormwater Chemical 
Treatment
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Geotechnical Engineer’s Report 
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15365 N.E. 90th Street, Suite 100  Redmond, WA 98052  (425) 449-4704  FAX (425) 449-4711

Earth Solutions NW LLC
Geotechnical Engineering, Construction

Observation/Testing and Environmental Services

April 27, 2021 
ES-6481.01 

BPLC Properties, LLC 
10615 – 438th Street Court East 
Eatonville, Washington 98328 

Attention: Mr. Rich Hamilton 

Subject: Groundwater Monitoring Program Summary 
Best Parking Lot Cleaning Site Improvements 
2412 Inter Avenue 
Puyallup, Washington 

Reference: Earth Solutions NW, LLC 
Geotechnical Evaluation 
Project No. ES-6481, dated February 19, 2019 

City of Puyallup, Washington 
E-20-0067 Civil Comments 1 Letter, dated March 16, 2020

Dear Mr. Hamilton:

As requested, Earth Solutions NW, LLC (ESNW) has prepared this letter summarizing the results 
of our seasonal groundwater monitoring program on site. 

The monitoring program consisted of installing three groundwater monitoring wells at the 
approximate locations depicted on Plate 2 (Subsurface Exploration Plan).  Since the installation 
of the groundwater wells on June 8, 2020, daily groundwater levels have been recorded using 
dataloggers.  ESNW personnel visited the site biweekly to download the collected data and 
perform manual measurements at each borehole using a depth-to-water meter.  The table on 
page 2 summarizes the groundwater data collected during our monitoring program. 
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Earth Solutions NW, LLC 

Borehole 
Depth of 
Borehole 

(ft) 

Ground 
Elevation* 

(ft) 

Peak 
GWT 

Depth† 
(ft bgs) 

Peak 
GWT 

Elevation* 
(ft) 

Peak Date 

B-1 21.5 56 0.9 55.1 01/13/2021 

B-2 21.5 56 1.6 54.4 01/13/2021 

B-3 21.5 54 2.0 52.0 01/13/2021 

* Elevations are approximate, based on readily available topographic survey data; monitoring well locations have
not been surveyed.
† Depth measured from existing ground surface.

Monitoring charts are attached to letter, along with boring logs and laboratory analyses from the 
June 2020 fieldwork.  The monitoring period extended before and after the minimum period 
requested by the City of Puyallup (December 21 to April 1), as outlined in the referenced 
comments letter.  As anticipated, high groundwater readings corresponded with relatively high 
rainfall events.  Based on the data collected during the monitoring period, it is our opinion the 
peak groundwater table depths listed in the table above are indicative of the seasonal high 
groundwater elevations. 
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Earth Solutions NW, LLC 

We trust this letter meets your current needs.  Should you have any questions regarding the 
content herein, or require additional information, please call. 

Sincerely, 

EARTH SOLUTIONS NW, LLC 

Adam Z. Shier, L.G. Keven D. Hoffmann, P.E. 
Project Geologist Geotechnical Engineering Services Manager 

Attachments: Plate 1 – Vicinity Map 
Plate 2 – Subsurface Exploration Plan 
Boring Logs 
Grain Size Distribution 
Seasonal Groundwater Monitoring Charts 

cc: Barghausen Consulting Engineers, Inc. 
Attention: Mr. Jason Hubbell, P.E. (Email only) 
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15365 N.E. 90th Street, Suite 100  Redmond, WA 98052  (425) 449-4704  FAX (425) 449-4711

Earth Solutions NW LLC
Geotechnical Engineering, Construction

Observation/Testing and Environmental Services

August 3, 2021 
ES-6481.01

BPLC Properties, LLC 
10615 – 438th Street Court East 
Eatonville, Washington 98328 

Attention: Mr. Rich Hamilton 

Subject: Detention Pond Liner & Pavement Section Recommendations 
Best Parking Lot Cleaning Site Improvements 
2512 Inter Avenue 
Puyallup, Washington 

Reference: Earth Solutions NW, LLC 
Geotechnical Evaluation 
Project No. ES-6481, dated February 19, 2019 

Earth Solutions NW, LLC 
Groundwater Monitoring Program Summary 
Project No. ES-6481.01, dated April 27, 2021 

Barghausen Consulting Engineers, Inc. 
Civil Plans, dated February 2020 

Greetings, Mr. Hamilton:

As requested by Barghausen Consulting Engineers, Inc., Earth Solutions NW, LLC (ESNW) has 
prepared this letter for the subject project.  Recommendations provided herein concern lining the 
proposed detention pond and a pavement section for the heavier (truck) traffic anticipated on the 
new asphalt. 
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Detention Pond Liner 

Per the referenced civil plans, a detention pond is proposed within the northeast site area. 
Because the detention pond will be constructed below the seasonal high groundwater table 
(GWT), a liner will be installed to resist hydrostatic uplift.  Based on the pond sections depicted 
in the referenced plans as well as the results of our groundwater monitoring program through the 
2020–2021 wet season (as summarized in the referenced letter), the following is a summary of 
the design parameters for the detention pond 

 Top of pond elevation 64.5 feet 

 Maximum water surface elevation 63.5 feet 

Static water surface elevation 57.5 feet 

 Bottom of pond elevation 57.0 feet 

Seasonal high GWT elevation 62.2 feet 

The seasonal high GWT elevation was based on the monitoring completed at boring B-1, which 
was installed within the detention pond area.  It is noted that the seasonal high GWT elevation 
obtained at B-1 was the shallowest groundwater level obtained across the site; readings at B-2 
and B-3 were 0.7 feet and 1.1 feet deeper, respectively. 

The design parameters outlined in this section were incorporated into an equation to determine 
the required liner thickness to resist hydrostatic uplift.  A calculation sheet is attached to this letter. 
Based on the computation results, the following recommendations are offered for the detention 
pond liner: 

A 40-mil PVC or HDPE liner should be placed continuously over the pond bottom.

Atop the liner, at least four-and-one-half feet of ballast should be placed.  If desired and/or
required, the upper 12 inches of the ballast may be substituted as amended soil.

An ESNW representative should be contacted to observe and document installation of the
pond liner.  Supplementary recommendations may be provided at the time of construction,
where necessary.

The above recommendations incorporate a safety factor of about 1.1 with respect to hydrostatic 
uplift resistance.  In our opinion, this safety factor is appropriate for the pond liner design from a 
geotechnical standpoint. 

Pavement Section Recommendations 

The performance of site pavements is largely related to the condition of the underlying subgrade. 
To ensure adequate pavement performance, the subgrade should be in a firm and unyielding 
condition when subjected to proofrolling with a loaded dump truck.  Soft, wet, or otherwise 
unsuitable subgrade areas may still exist after base grading activities.  Areas of unsuitable or 
yielding subgrade conditions may require remedial measures, such as overexcavation and 
replacement with structural fill or thicker crushed rock sections, prior to pavement. 
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Earth Solutions NW, LLC 

In our opinion, the following pavement sections for heavier traffic (occasional truck traffic) areas 
may be considered: 

Three inches of hot-mix asphalt (HMA) placed over six inches of crushed rock base (CRB).

Three inches of HMA placed over four-and-one-half inches of asphalt-treated base (ATB).

The HMA, ATB, and CRB materials should conform to WSDOT and/or City of Puyallup 
specifications, where applicable.  All soil base material should be compacted to a relative 
compaction of 95 percent, based on the laboratory maximum dry density as determined by ASTM 
D1557.  Road standards utilized by the City of Puyallup may supersede the recommendations 
provided in this section.

We trust this letter meets your current needs.  Please call if you have any questions about this 
letter or if we can be of further assistance. 

Sincerely,

EARTH SOLUTIONS NW, LLC 

Keven D. Hoffmann, P.E. 
Geotechnical Engineering Services Manager 

Attachment: Calculation Sheet 

cc:  Barghausen Consulting Engineers, Inc.
Attention: Mr. Jason Hubbell, P.E. (Email only) 




