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Site Location:    
 
The project site is located west of Shaw Road approximately 900 feet south of the intersection of 
Pioneer and Shaw Road in Puyallup, Washington. The site is bordered by an existing school to the south, 
farmland to the west, and a proposed shopping center to the north. The site is currently undeveloped 
The site consists of one parcel 0420351003 and total 9.11 acres in size of which roughly 4.40 acres of the 
easterly portion of the parcel are receiving fill. 
 
The proposed project includes fill operations to bring approximately 13,500 cubic yards of soil onto the 
site for future development purposes. No permanent hard surfaces are proposed as part of this project, 
and only temporary erosion and sedimentation control Best Management Practices (BMPs) are 
proposed to facilitate the fill operations. 
 
Design Criteria: 
The City of Puyallup uses the 2012 Washington State Department of Ecology Stormwater Management 
Manual for Western Washington (SMMWW), 2014 Amendment, as adopted by the City of Puyallup and 
the City of Puyallup Amendments. The existing site is undeveloped and almost entirely pervious.  
 

Table 1 

Jurisdictional Requirements 

Peak Runoff Control: 
 

Match the pre-developed discharge rates from 50% of the 2-year 
peak flow up through the full 50-year peak flow. Projects 
discharging directly to approved water bodies may omit this 
requirement. 

Water Quality: 
 

Upstream of detention: 91% of runoff volume 
Downstream of detention: Full 2-year release rate 

Conveyance Design: 
 

25-year event 

Hydrologic Design 
Method: 

Western Washington Hydrology Model (WWHM2012, updated 
2/19/2013) for water quality and water quantity analysis 

 
No permanent improvements are proposed as part of this project, as the stabilized construction 
entrance and haul route are proposed only as temporary BMPs to support the fill activities. Existing 
pervious surfaces on the site. Although the project does not involve the addition or replacement of any 
permanent hard surfaces, the amount of land disturbance (which includes grading activities) exceeds 
7,000 square feet. Per the SMMWW Flow Chart for Determining Requirements for New Development 
(Figure 1), the project is therefore responsible for applying Minimum Requirements #1 through #5 to the 
land disturbed. 
  

Executive Summary 
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Figure 1 – Flow Chart for Determining Requirements for New Development 
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Figure 2 - Site Location 

  
 
 
Location:  903 25th Street SE; Area to the west of Shaw Road E, Puyallup, WA 
 
Section/Township/Range:  SW Quarter of Section 26, Township 20, Range 04 
 
Parcel/Tax Lot(s): 0420351003 
 
Size:  9.11  acres 
 
City, County, State:  Puyallup, Pierce County, Washington 
 
Governing Agency:  City of Puyallup 
 
Design Criteria:  2012 Washington State Department of Ecology Stormwater Management Manual for 
Western Washington (SMMWW), 2014 Amendment, and City of Puyallup Amendments. 
 

Section 1 - Project Overview 
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Drainage Basins, Sub-Basins, and Site Characteristics 
 
Drainage Basin 
The project site lies within the Lower Puyallup River Sub-Watershed, which is part of the Puyallup River 
Watershed, and is in the City of Puyallup’s Puyallup River South drainage basin. 
 
Existing Sub-Basins 
The existing site is relatively flat, and generally slopes from south to north at slopes between 0% and 2%, 
and from east to west at slopes between 0% and 1%. Elevations on the site generally range from a high 
of 71 in the southeast corner to a low of 65 in the northwest corner. Existing ditches/swales are located 
around the perimeter of the site to capture and contain runoff and sediment.  
 
Proposed Sub-Basins 
The proposed sub-basin will remain generally unchanged from the existing condition. An approximately 
13,500 cubic yards of fill material will be imported to the site from various sources.  The fill is to be 
generally flat, sloped generally from south to north/northwest.  Filtration fences and temporary 
drainage swales are proposed to capture any sediment and convey runoff from the stockpile to the 
existing ditches/swales along the north and west areas of the site.   
 
Geotechnical Report 
To the best of our knowledge there is no geotechnical report for this parcel.  The following information 
was gathered from a report created by Earth Solutions, LLC (ESNW) on July 15, 2016 for the Pioneer 
Crossing project immediately to the north of this parcel.  
 

Underlying the surface, there were alternating layers of loose silty sand (United Soil 
Classification SM), silt (ML), and poorly graded sands (SP) were encountered extending to the 
maximum test pit exploration depth of 11 feet. A thin isolated layer of peat was observed 
approximately 3.5 to 4.5 feet below the surface. Silts, sandy silts and sands with very thin layers 
of clays and clayey silts comprise the majority of the upper 15 to 17 feet of the stratigraphic 
profile. Dense to very dense silty sands and sands have been interpreted to be positioned 25 to 
36 feet below the subsurface. 
 
Groundwater was observed at each test pit location during ESNW’s subsurface exploration 
(December, 2006) as well as during Terra’s subsurface explorations (July 2014). Groundwater 
seepage was encountered at about 2.5 to 3 below ground surface. 
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The project does not propose to add any permanent impervious areas, and all areas that are to receive 
fill were previously impacted during grading operations related to the Clearing and Grading Permit 
approved in 2012, and as such do not constitute conversion of native vegetation to pasture. However, 
the grading activities are classified as land-disturbing activities under the 2012 Stormwater Management 
Manual for Western Washington (SMMWW), 2014 Amendment, and as such, Minimum Requirements 
#1 through #5 shall be applied to all disturbed areas. 
 
Minimum Requirement #1: Preparation of Stormwater Site Plans 
This project proposes to replace greater than 2,000 square feet of impervious surface; thus, Minimum 
requirement #1 applies and a Stormwater Site Plan must be prepared for review by the local jurisdiction. 
 
Response:  This Storm Drainage Report has been prepared to address this requirement. 
 
Minimum Requirement #2: Construction Stormwater Pollution Prevention 
All erosion and sediment control measures shall be governed by the requirements of Department of 
Ecology’s 2012 Stormwater Management Manual for Western Washington, 2014 Amendment, and the 
General Permit for Construction Stormwater. The thirteen elements as identified in the manual and 
provided below will be incorporated into the TESC plans: 
 
 Element 1: Mark Clearing Limits 
 Element 2: Establish Construction Access 
 Element 3: Control Flow Rates 
 Element 4: Install Sediment Controls 
 Element 5: Stabilize Soils 
 Element 6: Protect Slopes 
 Element 7:  Protect Drain Inlets 
 Element 8:  Stabilize Channels and Outlets 
 Element 9: Control Pollutants 
 Element 10: Control De-watering 
 Element 11: Maintain BMPs 
 Element 12: Manage the Project 
 Element 13: Protect Low Impact Development BMPs 
  
Response: Erosion and sediment control measures will be installed during construction to address the 
above elements as needed. See Section 8 of this report for a complete description of the construction and 
erosion control strategies being implemented.  
 
Minimum Requirement #3: Source Control of Pollution 
All known, available and reasonable source control BMPs must be applied to all projects. Source control 
BMPs must be selected, designed, and maintained according to the 2012 SMMWW (2014 Amendment). 
 
Response:  Source control will be provided as needed per Volume IV of the SMMWW. Source control 
BMPs will only be applicable during construction operations, as no long-term elements requiring source 
control are included in the project. 
 

Section 2 - Conditions and Requirements 

Summary 
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Minimum Requirement #4: Preservation of Natural Drainage Systems and Outfalls 
Natural drainage patterns shall be maintained, and discharges from the project site shall occur at the 
natural location, to the maximum extent practicable. The manner by which runoff is discharged from the 
project site must not cause a significant adverse impact to downstream receiving waters and 
downgradient properties. All outfalls require energy dissipation. 
 
Response: The existing drainage system and outfalls will be maintained as needed. Offsite areas to the 
south will continue to be collected in perimeter swales along the south and west of the site, while onsite 
drainage will primarily be directed to the existing drainage ditch at the northwest side of the site by 
utilizing interceptor swales to convey runoff from the stockpile area. 
 
Minimum Requirement #5: On-site Stormwater Management 
Projects shall employ On-site Stormwater Management BMPs in accordance with the following projects 
thresholds, standards, and lists to infiltrate, disperse, and retain stormwater runoff on-site to the extent 
feasible without causing flooding or erosion impacts. 
 
Response: Per Figure I-2.5.1 Flow Chart for Determining LID MR #5 Requirements, the project is required 
to consider BMPs in List #1 for each type of surface involved in the project. See below for an evaluation of 
List #1 BMPs: 
 
Roofs: No roofs are included in the project. 
Other Hard Surfaces: No hard surfaces are included in the project. 
Lawn and landscaped areas: The fill area is not considered a landscaped area, and as such is unsuitable 
for incorporation of post-construction soil quality and depth. 
 
No project surfaces are appropriate for incorporation of List #1 LID BMPs, and as such none shall be 
incorporated. 
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Figure 3 – Flow Chart for Determining LID MR #5 Requirements 
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Upstream Analysis 
Stormwater runoff from a portion of the site to the south flows does not appear to flow onto the project 
site.  It is likely any discharge from the school/church property to the south is conveyed to the west 
away from the project limits. 
 
Downstream Analysis  
Stormwater runoff on the site is directed to a ditch the northern end of the property. The ditch then 
drainage to the north to a pond/wetland area on the Pioneer Crossing site.  The pond is detained and is 
discharged to an existing 12” horizontal pipe crossing E Pioneer Avenue and discharging to a ditch on the 
north side of the road. The ditch then slopes downward to the west for approximately 1/4 mile, where it 
discharges into a tributary stream (Deer Creek) which flows to the northwest and flows into the Puyallup 
River. 
 

Figure 4 – Downstream Area (City of Puyallup Maps) 

 
 

Section 3 - Off-Site Analysis 

DISCHARGE 
POINT 

PROJECT 
SITE 

POINT OF ENTRY 
TO CITY OF 
PUYALLUP 
STORM SYSTEM 

PUYALLUP 
RIVER 
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No permanent flow control or water quality facilities are proposed as part of this project. A sediment 
pond is proposed on the proposed ESC plans. The portion of the site draining to the pond is 
approximately 4.40 acres has been evaluated using continuous runoff modeling (WWHM), which is 
provided as Appendix D. The flows generated in that analysis have been used to determine pond, 
spillway, and orifice sizing below.  
 
Pond Sizing 
Determine the required surface area at the top of the riser pipe with the equation: 
 

𝑺𝑨 = 𝟐 × (
𝑸𝟐

𝟎. 𝟎𝟎𝟎𝟗𝟔
 ) , 𝒘𝒉𝒆𝒓𝒆 𝑸𝟐 𝒊𝒔 𝒕𝒉𝒆 𝒑𝒆𝒂𝒌 𝒇𝒍𝒐𝒘 𝒇𝒐𝒓 𝒕𝒉𝒆 𝟐 − 𝒚𝒆𝒂𝒓 𝒓𝒖𝒏𝒐𝒇𝒇 𝒆𝒗𝒆𝒏𝒕 

 

𝑆𝐴 = 2 × (
0.463

0.00096
 ) 

 
𝑆𝐴 = 965 𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑒𝑒𝑡 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 

𝑺𝑨 = 𝟗𝟕𝟕 𝒔𝒒𝒖𝒂𝒓𝒆 𝒇𝒆𝒆𝒕 𝒑𝒓𝒐𝒗𝒊𝒅𝒆𝒅  

 
The existing detention pond shall be widened to provide this minimum required pond area. 
 
Principal Spillway (Riser Pipe) 
Determine the required diameter for the riser pipe. The riser pipe shall be the minimum necessary to 
pass the 10-year flow for the developed (unmitigated) site, multiplied by 1.6. Use Figure II-4.2.21 Riser 
Inflow Curves (see below). 
 

𝑄10 = (1.6)(1.057) 
𝑄10 ≈ 1.69 𝑐𝑓𝑠 

𝑻𝒉𝒆 𝒆𝒙𝒊𝒔𝒕𝒊𝒏𝒈 𝟏𝟐" 𝒓𝒊𝒔𝒆𝒓 𝒊𝒔 𝒂𝒅𝒆𝒒𝒖𝒂𝒕𝒆 𝒕𝒐 𝒄𝒐𝒏𝒗𝒆𝒚 𝒕𝒉𝒊𝒔 𝒇𝒍𝒐𝒘  

 
 
 
 
 
 
 
 
 
 
 
 
 

Section 4 - Flow Control and Water Quality Facility Analysis and Design 
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Dewatering Orifice 
Determine the size of the dewatering orifice (minimum 1” in diameter) using the equations below: 
 

𝑨𝑶 =
𝑨𝑺(𝟐𝒉)𝟎.𝟓

(𝟎. 𝟔)(𝟑𝟔𝟎𝟎)(𝑻)(𝒈)𝟎.𝟓
 

 
𝐴𝑂 = 𝑜𝑟𝑓𝑖𝑐𝑒 𝑎𝑟𝑒𝑎 (𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑒𝑒𝑡) 

𝐴𝑆 = 𝑝𝑜𝑛𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 (𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑒𝑒𝑡) 
ℎ = ℎ𝑒𝑎𝑑 𝑎𝑏𝑜𝑣𝑒 𝑜𝑟𝑖𝑓𝑖𝑐𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 (ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑟𝑖𝑠𝑒𝑟 𝑖𝑛 𝑓𝑒𝑒𝑡) 

𝑇 = 𝑑𝑒𝑤𝑎𝑡𝑒𝑟𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 (24 ℎ𝑜𝑢𝑟𝑠) 

𝑔 = 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑑𝑢𝑒 𝑡𝑜 𝑔𝑟𝑎𝑣𝑖𝑡𝑦 (32.2 
𝑓𝑡

𝑠2⁄ ) 

 

𝐴𝑂 =
977(2 ∙ 1.5)0.5

(0.6)(3600)(24)(32.2)0.5
 

 
𝑨𝑶 = 𝟎. 𝟎𝟎𝟓𝟖 

 
Convert the required surface area to the required diameter, D of the orifice: 

𝐷 = 24√
𝐴𝑂

𝜋
    =      13.54√𝐴𝑂 

𝐷 = 13.54√0.0058     
 

𝑫 = 𝟏. 𝟎𝟑 𝒊𝒏𝒄𝒉𝒆𝒔 − 𝒖𝒔𝒆 𝟏 𝟏
𝟖⁄  𝒊𝒏𝒄𝒉𝒆𝒔   

 
De-watering orifice to be installed on existing sediment pond riser.  
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As shown in the following conveyance calculations, the flow capacity of both the interceptor swales and 
culverts well exceed the maximum identified 10-year flow rate of 2.37 cubic feet per second from the 
site. 
 

 
 

Section 5 - Conveyance System Analysis and Design 
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The following Special Reports and Studies were used for this project: 
 

• Geotechnical Engineering – by Earth Solutions NW, LLC. (Previously submitted to the city) 
 
 
 
 
 
The following governmental approvals or permits will likely be required for this project: 
 

• National Pollutant Discharge Elimination System Permit Coverage. 
• Stormwater Pollution Prevention Plan   

 
 
These permits will require approval by the City of Puyallup Planning Division or the Department of Ecology. 

Section 6 - Special Reports and Studies 

Section 7 - Other Permits 
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All erosion and sediment control measures shall be governed by the requirements Department of 
Ecology’s 2012 Storm Water Management for Western Washington (2014 Amendment) and the General 
Permit for Construction Storm Water. A National Pollutant Discharge Elimination System (NPDES) Permit 
will be obtained and a Stormwater Pollution Prevention Plan (SWPPP) will be prepared for this project. 
 
A temporary erosion and sedimentation control plan has been prepared to assist the contractor in 
complying with these requirements. The Erosion and Sediment Control (ESC) plan will be included with 
the construction plans. 
 
1. Construction Sequence and Procedure 
The proposed development includes an erosion/sedimentation control plan designed to prevent 
sediment-laden run-off from leaving the site during construction. The erosion potential of the site is 
influenced by four major factors: soil characteristics, vegetative cover, topography, and climate.  
Erosion/sedimentation control is achieved by a combination of structural measures, cover measures, 
and construction practices that are tailored to fit the specific site. 
 
The contractor will be responsible for implementing the following erosion control and storm water 
management control measures. The contractor may designate these tasks to certain subcontractors as 
they see fit, but the ultimate responsibility for implementing these controls and ensuring their proper 
functioning remains with the contractor. The order of activities will be as follows. 
 
Phase 1 

1. Prior to any construction work on the site, representatives from the City of Puyallup must 
approve the storm water pollution prevention plan.   

2. Mark clearing limits. 
3. Install inlet protection to all existing catch basins. 
4. Install temporary stabilized construction entrance. 
5. Install perimeter silt fences, interceptor swales, etc. 
6. Begin clearing and grubbing operations. Clearing and grubbing done from October 1st through 

April 30th is authorized as long as there are erosion and sediment control measures.  
7. Commence fill operations.  
8. Disturbed areas of the site where construction activity has ceased for more than 7 days between 

May 1 and September 30 or 2 days between October 1 and April 30 shall be temporarily seeded 
and watered or covered with plastic covering. 

 
The degree of erosion risk on the proposed project site is minimal. Slope across the site is minimal.  
Runoff will not travel at high velocities across the site and, therefore, will not cause noticeable erosion 
impacts.  
 
2. Temporary Soil Stabilization 
Temporary stabilization practices for this project include: 

• Temporary seeding and planting of all unpaved areas using the hydro-mulching grass seeding 
technique. 

 

Section 8 - CSWPPP Analysis and Design 
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Structural practices for this project include the following. Refer to the Erosion Control plans for specific 
locations and details: 

• Stabilized construction entrance/exit points and staging area. 

• Plastic sheeting (to be utilized for stockpile covering). 

• Inlet protection. 

• Silt fence. 

• Interceptor swales. 
 
Daily inspection of the erosion control measures will be required during construction.  Any sediment 
buildup shall be removed and disposed offsite at an appropriate disposal facility. 
 
Vehicle tracking of mud off-site shall be prevented. A gravel construction entrance/exit will be installed 
at a location to enter the site. The construction entrance/exit is a minimum requirement and may be 
supplemented if tracking of mud onto public streets becomes excessive.  In the event that mud is 
tracked off site, it shall be swept and disposed of offsite on a daily basis.   
 
Because vegetative cover is the most important form of erosion control, construction practices must 
adhere to stringent cover requirements.  More specifically, the contractor will not be allowed to leave 
soils open for more than 7 days between May 1st and September 30th and 2 days between October 1st 
and April 30th. Soils shall be stabilized at the end of the shift before a holiday or weekend if needed 
based on the weather forecast. Applicable practices include, but are not limited to, temporary and 
permanent seeding, sodding, mulching, plastic covering, and soil application of polyacrylamide. 
 
Soil stockpiles must be stabilized from erosion, protected with sediment trapping measures, and, where 
possible, be located away from storm drain inlets, waterways and drainage channels. 
 
3.  Temporary Sediment Control Pond 
Storm water shall be detained on-site during construction in existing sediment control BMPs. 
 
4.  Permanent Erosion Control and Site Restoration 
Upon completion of the project, areas of the site that are not stabilized with paving, rooftops, or 
landscaping as shown on the site plans will be protected with either grass, ground cover/plantings or 
existing vegetation. The soil stockpile shall be covered using plastic sheeting conforming to the 
requirements of SMMWW BMP C123. 
 
5.  Inspection Sequence 
The construction site operator will periodically inspect the site to confirm BMP functionality. 
 
6. Control of Pollutants Other than Sediments 
Pollutants shall be controlled on the work site through the utilization of a centralized area for 
equipment and an area designated for temporary storage of debris and stockpiled materials. 
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Pursuant to Puyallup Municipal Code Chapter 21.10.060(2) a cost estimate for the stormwater 
management facilities must be provided as part of the Stormwater Site Plan. This information shall be 
provided upon plan approval by the City of Puyallup. 
 
 
 
 
No permanent stormwater facilities are proposed. Thus, an Operations and Maintenance Manual is not 
required. 

Section 10 - Operations and Maintenance Manual 

Section 9 - Construction Cost Estimate 
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Appendix A – Not Used 
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Appendix B – Plans
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Appendix C – Geotechnical Report 
(N/A) 
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Appendix D – Sediment Pond Modeling 
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