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1.0 Project Overview 

1.1 Purpose and Scope 

This Stormwater Site Plan accompanies the site development plans for the Larson River Road 
Storage project, located on Tax Parcels 0420204047, 0420204059, 0420204267, 0420204282, 
0420204069, 0420204063, 0420208027, 0420208030, 0420208039, 0420208040, 0420213006, 
0420213038, . The site is bordered by River Road to the north, a commercial business to the 
northwest, multi-family housing on the northern half of the western border, land on the southern 
half of the western border, single-family housing south of the project site, and to the east,15th 
Street NW with commercial businesses.  The twelve project parcels combine to be approximately 
7.47 acres, and almost the entire area is to be disturbed.  Refer to Appendix A, Figure A-1 for a 
Vicinity Map. 

This Stormwater Site Plan is for storm drainage approval. This report describes the design and 
analysis of the basic treatment and storm conveyance facilities proposed as part of the site 
improvements. This report will demonstrate that the stormwater design for this project will meet 
the requirements of the 2005 Department of Ecology (DOE) Stormwater Management Manual for 
Western Washington (SMMWW), as adopted by the City of Puyallup. 

1.2 Existing Conditions Summary 

1.2.1 Existing Site Features 

The existing area is approximately 7.47 acres and is currently developed and undeveloped land 
cover.  Two parcels are in use as a parking lot, these total 1.93 acres. One parcel is 
undeveloped, grass cover (0.93 acres). Four lots are residential house lots (0.80 acres) with 
approximately 45% impervious coverage.  And the other 5 lots are the commercial businesses 
fronting River Road and 15th (3.81 acres) with approximately 95% impervious coverage.  

There is a slight depression on the undeveloped land in the middle, southern part of the project.  
The lots used as parking are to the west of this depression and sheet flow towards the 
depression. There is a conveyance system at the southern property line along these parcels that 
also collects runoff in several catch basins. The undeveloped and parking lot parcels have 
existing stormwater conveyance system, but it is in poor condition and the ultimate discharge 
location of this area is not known, it appears that stormwater likely ponds until it infiltrates onsite. 
A topographic survey of the project site area was prepared by AHBL that shows existing site 
conditions and elevations. See Appendix A, Exhibit A-2 for the Existing Conditions Map. 

1.2.2 Soils 

The Natural Resources Conservation Service (NRCS) classifies the onsite soils as entirely 
Puyallup fine sandy loam – 31A.  Appendix A, Exhibit A-4 provides the NRCS soil map. Puyallup 
fine sandy loam soils are classified as hydrologic soil Series C, which typically have low erosion 
and moderate infiltration potential. 

In addition to the NRCS information, South Sound Geotechnical Consulting prepared a 
geotechnical report for the site. On March 30, 2016, four test pits and two infiltration test holes 
were completed. Based on the results of the infiltration testing, long-term infiltration rates were 
estimated to be 0.08 to 0.11 inch per hour. Due to the presence of these unfavorable soil 
conditions and high groundwater (encountered between 4.5 and 5.5 feet below existing grade), 
infiltration is not a suitable discharge option. 

See Appendix B for the Geotechnical Engineering Report. 

Still a part?
This is a part for stormwater and FH
infrastructure.  Not to be paved due to zoining
issues.  SSP expanded to include this information
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1.3 Proposed Conditions Summary 

The proposed improvements include demolition of existing residential houses and driveways.  
The commercial buildings will all be kept.  Storm Conveyance, grading, paving and striping 
construction will build a large parking for vehicle storage area. This paved area shall be collected 
in a new collection system.  The system will drain to the southeast of the site into a water quality 
storm cartridge structure prior to discharging east to the existing storm trunk line located below 
15th Street NW. Since this existing trunk line discharges directly to the Puyallup River, no flow 
control is required per Appendix I-E of Volume I of the SMMWW. 

See Appendix A, Exhibit A-4, for the Developed Conditions Map. 

2.0 Offsite Analysis Report 

2.1 Upstream Analysis 

There is no proposed upstream basin. The project parcels are bordered by River Road to the 
north and 15th Street NW to the East.  Both of these roads have their own collection system 
draining away from the project. The bordering commercial and residential areas have their own 
stormwater management systems and do not discharge onto the project site. Per the topographic 
survey performed on the existing site, along with field observations, the remaining parcels that 
border the proposed storage lot do not discharge any significant amount of stormwater onto the 
project site. 

2.2 Downstream Analysis 

The commercial properties have onsite storm collection and conveyance systems.  There were 
two storm sump pump stations identified in the northwest parking lot.  These systems pumping 
north to the adjacent city system in River Road.  The River Road system has a CB located on the 
east side of the northwest driveway entrance (STCB#1173), this CB has an 18” CMP culvert that 
drains north under River Road to an outlet above the Puyallup River.  

The eastern parking lot drains south towards likely entering onsite depressions, the onsite storm 
system to the south, or connecting to the city system in 15th Street. The residential properties 
drain south to an existing onsite system that is in poor condition.  This system draining east to the 
city system in 15th Street.   

The undeveloped parcels and the parcels being used for parking has an existing storm drainage 
system in poor condition.  It is unknown where the site currently discharges its stormwater. No as-
built information has been found on the two project parcels, though it appears that stormwater 
currently ponds until it infiltrates onsite. It appears that the majority of stormwater conveyance 
facilities within adjacent public rights-of-way discharge north to the Puyallup River. Projects that 
discharge surface water runoff indirectly to the Puyallup River, through a municipal storm sewer 
system, are exempt from enhanced treatment and flow control requirements per Appendices I-C 
and I-E of the SMMWW. Refer to Sections 4.6 and 4.7 for information on the proposed water 
quality and flow control plans. 

3.0 Permanent Stormwater Control Plan 

This project is a new development project that includes more than 5,000 square feet of 
impervious surfaces; therefore, all Minimum Requirements (MR) apply to this project. Refer to 
Appendix A, Exhibit A-5, for the Flow Chart for Determining Requirements for Redevelopment. 
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The existing stormwater facilities found onsite are to be removed and will not be utilized as part of 
the permanent stormwater control plan. A new system is proposed to collect all stormwater 
generated on the project site. These catch basins shall convey runoff south to a 72-inch Contech 
StormFilter Manhole with seven 18-inch cartridges for water quality treatment. From this 
proposed manhole, runoff shall be conveyed east toward 15th Street NW, where an existing 
60-inch stormwater trunk line runs north, past River Road, and discharges into the Puyallup 
River. As discussed above in Section 2.2, due to this indirect discharge of stormwater into the 
Puyallup River through a municipal storm sewer system, no flow control or enhanced treatment is 
required for the project site, and Basic Treatment (as defined by the SMMWW) is proposed. Refer 
to Sections 4.6 and 4.7 for more information on the proposed water quality and flow control plans. 

Refer to the Developed Conditions Map (Appendix A, Exhibit A-4) for the areas used to size the 
proposed water quality facility, and Appendix D for the WWHM modeling used to size the 
proposed StormFilter system. 

4.0 Summary of Minimum Requirements 

4.1 MR 1 – Preparation of Stormwater Site Plans 

This report and the project plans represent the Stormwater Site Plan for this project and satisfy 
MR 1. 

4.2 MR 2 - Construction Stormwater Pollution Prevention 

A Construction Stormwater Pollution Prevention Plan (CSWPPP) has been prepared to satisfy 
MR 2 and is included as Appendix E of this report. 

4.3 MR 3 – Source Control of Pollution 

The proposed project is required to provide source control of pollution. Following are proposed 
measures to be implemented as part of the civil plans. 

• All discharges to the city storm system require City of Puyallup approval. 

• All pollutants, including waste materials and demolition debris created onsite during 
construction, shall be handled and disposed of in a manner that does not cause 
contamination of surface water. 

• Cover, containment, and protection from vandalism shall be provided for all chemicals, 
liquid products, petroleum products, and non-inert wastes present on the site (see 
Chapter 173-304 WAC for the definition of inert waste). 

• Maintenance and repair of heavy equipment and vehicles that may result in discharge or 
spillage of pollutants to the ground or into surface water runoff must be conducted using 
spill prevention measures such as drip pans. 

• Concrete Handling (BMP C151) and Sawcutting and Surfacing Pollution (BMP C152) shall 
be used to prevent or treat contamination of surface water runoff by pH modifying sources. 

The CSWPPP provides details on the control of pollution during construction. 
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4.4 MR 4 – Preservation of Natural Drainage Systems and Outfalls 

The existing discharge location of the project parcels is unknown due to the poor condition of the 
existing stormwater facilities, though it has been assumed that runoff discharges to the Puyallup 
River. This assumed discharge location shall be maintained under developed conditions. Under 
proposed conditions, treated runoff is discharged east toward 15th Street NW, where it enters the 
existing public drainage system. This existing, public stormwater line is a 60-inch trunk line that 
discharges north directly to the Puyallup River. 

4.5 MR 5 – Onsite Stormwater Control 

Onsite stormwater management Best Management Practices (BMPs) are not practical for the site 
due to native site soils, which have low infiltration rates per the attached geotechnical report. 
Existing trees and vegetation will be retained along the southern boundary of the site. Refer to the 
landscaping plans for additional information.  

A 72-inch Contech StormFilter Manhole is proposed for stormwater treatment. Refer to MR 6 for 
more information on the proposed runoff treatment facilities. Refer to MR 7 for a narrative 
describing how the project site is exempt from flow control requirements. 

4.6 MR 6 – Runoff Treatment 

Over 5,000 square feet of pollution-generating impervious surface (PGIS) will be added as part of 
these improvements; therefore, water quality treatment shall be provided. Basic water quality 
treatment is required for this site because it discharges stormwater indirectly, through the existing 
60-inch municipal storm sewer system underneath 15th Street NW, to the Puyallup River. Per 
Appendix I-C of the SMMWW, the Puyallup River is a Basic Treatment Receiving Water at the 
location of the project site, below the Carbon River. 

4.7 MR 7 – Flow Control 

The proposed stormwater system shall discharge runoff east to an existing 60-inch municipal 
storm sewer trunk line that runs under 15th Street NW and discharges north to the Puyallup River. 
Per Appendix I-E of the SMMWW, flow control is not required for runoff discharged, directly or 
indirectly, at least 0.5 mile downstream of the confluence with Kellog Creek. The project site is 
significantly downstream of this confluence, and therefore flow control is not required for the 
project site. 

4.8 MR 8 – Wetland Protection 

No wetlands will be affected by the proposed development. Developed runoff is discharged 
through a closed conveyance system to an existing municipal piped storm sewer system that runs 
north and discharges to the Puyallup River.  

4.9 MR 9 – Operation and Maintenance 

See Appendix C for a copy of the Operations and Maintenance Manual. This manual shall be 
readily available for inspection by the City of Puyallup. The maintenance and operations shall be 
the responsibility of the owner of the Larson River Road Storage project. 

5.0 Construction Stormwater Pollution Prevention Plan 

A Temporary Erosion Control Plan is included with the plan set, and a CSWPPP for the project is 
included as Appendix E of this report. 
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6.0 Special Reports and Studies 

A geotechnical report was prepared by South Sound Geotechnical Consulting, dated May 5, 
2016. Refer to Appendix B. 

The project site is not within a 100-year flood plain, as seen in Appendix A, Exhibit A-6. 

7.0 Other Permits 

A State Environmental Policy Act (SEPA) Checklist has been completed for this project.  A 
grading permit is required for this project by the City of Puyallup. Coverage under DOE’s 
Construction Stormwater General Permit must be obtained. 

8.0 Operations and Maintenance Manual 

Refer to Appendix C for the Maintenance Standards for the proposed drainage facilities and the 
Maintenance Checklist for the finished project site. 

9.0 Conclusion 

Based on our understanding and the attached documentation, we believe the proposed 
improvements conform to City of Puyallup and Washington State Department of Ecology 
standards.  We conclude that this project, as proposed, will not have adverse impacts to the site 
or the downstream drainage system.   

This analysis is based on data and records either supplied to or obtained by AHBL.  These documents 
are referenced within the text of the analysis.  The analysis has been prepared using procedures and 
practices within the standard accepted practices of the industry. 
 
AHBL, Inc. 
 
 
 
Michael Hager, PE 
Project Engineer 
 
MCH/DJO/lsk 
 
May 2016 
Revised June 2021 
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Appendix B 

• Geotechnical Engineering Report – South Sound Geotechnical Consulting 



South Sound Geotechnical Consulting 
 

 
 P.O. Box 39500, Lakewood, WA 98496   (253) 973-0515  

 

May 5, 2016 

 

AHBL 

2215 North 30
th
 Street, Suite 200 

Tacoma, Washington 98403-3350 

 

Attention: Mr. Lucas Johnson, P.E. 

 

Subject: Geotechnical Engineering Report  

   Larson River Road Storage 

Puyallup, Washington 

SSGC Project No. 16025 
 
 
Mr. Johnson, 

 

South Sound Geotechnical Consulting (SSGC) has completed a geotechnical assessment for planned 

improvements to the Larson vehicle storage site on River Road in Puyallup, Washington.  Our services 

have been completed in general conformance with our proposal (P16014) dated March 10, 2016 and 

authorized per AHBL subconsultant agreement dated March 22, 2016. Our scope of services included 

excavation of four test pits on the site, two infiltration test holes, engineering analyses, and preparation of 

this report.  

 

PROJECT INFORMATION    

 

The car storage lot is located on the south side of the 1600 block of River Road.  Plans include paving the 

site with conventional HMA asphalt concrete. Stormwater control will include infiltration facilities, if 

feasible. 

 

SITE CONDITIONS 

 

The site is undeveloped and mostly covered with grass and isolated gravel areas. An existing pond several 

feet deep is in the center-western portion of the site with a manhole near the southern end of the pond.  

Overall, the site is generally level with an estimated elevation change of less than 2 feet, with the 

exception of the pond.  Several catch basins are present in the yard area.   

 

SUBSURFACE CONDITIONS 

 

Subsurface conditions were characterized by completing four (4) test pits and two (2) infiltration test 

holes on March 30, 2016.   Approximate location of the test sites are shown on Figure 1, Exploration 

Plan.  A summary description of observed subgrade conditions is provided below.  
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Soil Conditions 

 

Topsoil was below the surface in test pits TP-1 through TP-3 and extended to depths between 

about 6 to 8 inches.  Loose crushed gravel fill was at the surface in test pit TP-4 and extended to a 

depth of about 1 foot. Fill consisting of silty sand to sand with silt and gravel was observed in the 

infiltration test holes and extended to depths between 1 and 2 feet. An approximate 6 inch topsoil 

layer was below the fill in infiltration test IT-1.  

 

Native silty fine sand was below the topsoil (or fill) in the test pits.  This soil was in a loose 

condition and extended to depths ranging from 1 to 3 feet below the surface.  Medium stiff silt 

with fine sand and clay was observed below the silty sand and continued to the bottom of the test 

pits at depths between 5.5 to 6.5 feet below the surface.  Similar native soils were observed in the 

infiltration test holes. 

 

Groundwater Conditions 

Groundwater or seepage was observed at depths of about 4.5 to 5.5 feet in the test pits at the time 

of excavation.  It should be anticipated that groundwater levels will fluctuate due to seasonal 

precipitation and on- and off-site drainage patterns. 

 

Geologic Setting 

The USDA Soil Conservation Service Soil Map of Pierce County, Washington (1977) shows 

soils in this part of Eatonville mapped as Puyallup fine sandy loam.  This soil reportedly formed 

in sandy mixed alluvium on natural levees. Native soils in the test holes appear to generally 

conform to the mapped soil type. 

 

GEOTECHNICAL DESIGN CONSIDERATIONS 

 

Paving of the storage area is considered feasible based on observed soil conditions in the test pits 

completed.  Conventional HMA pavements are suitable over properly prepared subgrades and gravel 

bases. However, infiltration test results and a relatively high groundwater table suggest infiltration for 

stormwater control is not feasible at this site.  

 

Recommendations presented in the following sections should be considered general and may require 

modifications when earthwork and grading occur.  They are based upon the subsurface conditions 

observed in the test pits and our understanding that finish site grades will be similar to existing grades.   It 

should be noted that subsurface conditions across the site may vary from those depicted on the 

exploration logs and can change with time.  Therefore, proper site preparation will depend upon the 

weather and soil conditions encountered at the time of construction.  We recommend that SSGC review 

final plans and further assess subgrade and slope conditions at the time of construction, as warranted. 
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General Site Preparation 

 

Site grading and earthwork should include procedures to control surface water runoff.  Earthwork without 

adequate drainage control measures may negatively impact site soils, resulting in increased export of 

impacted soil and import of fill materials, thereby potentially increasing the cost of the earthwork and 

subgrade preparation phases of the project. 

 

Site grading should include removal (stripping) of existing fill and topsoil.  We anticipate stripping depths 

to range from about 6 inches to 2 feet based on observed soils in the excavations, but should average less 

than 1 foot.  Pavements subgrades should consist of native firm soils.  

 

General Subgrade Preparation 

 

Following stripping we recommend that exposed subgrades are proofrolled using a large roller, loaded 

dump truck, or other equipment to assess subgrade conditions.  Proofrolling efforts should result in the 

upper 1 foot of subgrade soils achieving a compaction level of at least 95 percent of the maximum dry 

density (MDD) per the ASTM D1557 test method. Wet, loose, or soft subgrades that cannot achieve this 

compaction level should be removed and replaced with structural fill.  A representative of SSGC should 

be present to assess subgrade conditions during proofrolling. 

 

Grading and Drainage 

 

Positive drainage should be provided during construction and maintained throughout the life of the 

development.  Allowing surface water into road subgrades or utility trenches should be prevented. 

 

Structural Fill Materials 

 

The suitability of soil for use as structural fill will depend on the gradation and moisture content of the 

soil when it is placed. Soils with higher fines content (soil fraction passing the U.S. No. 200 sieve) will 

become sensitive with higher moisture content.  It is often difficult to achieve adequate compaction if soil 

moisture is outside of optimum condition for soils that contain more than about 5 percent fines. 

 

Site Soils:  Site soils will be very difficult to use as structural fill as the amount of fines (silt and 

clay) observed will make them moisture sensitive. They potentially could be used if allowed to 

dry to within optimal moisture content. Optimum moisture is considered within about +/- 2 

percent of the moisture content required to achieve the maximum density per the ASTM D-1557 

test method.  If moisture content is higher or lower than optimum, soils would need to be dried or 

wetted prior to placement as structural fill.  

 

Import Fill Materials:  We recommend import structural fill placed during dry weather consist of 

material which meets the specifications for Gravel Borrow as described in Section 9-03.14(1) of 

the 2014 Washington State Department of Transportation (WSDOT) Specifications for Road, 
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Bridge, and Municipal Construction (Publication M 41-10). Gravel Borrow should be protected 

from disturbance if exposed to wet conditions after placement. 

 

During wet weather, or for backfill on wet subgrades, import soil suitable for compaction in 

wetter conditions should be provided. Imported fill for use in wet conditions should generally 

conform to specifications for Select Borrow as described in Section 9-03.14(2), or Crushed 

Surfacing per Section 9-03.9(3) of the 2014 WSDOT M-41 manual, with the modification that a 

maximum of 5 percent by weight shall pass the U.S. No. 200 sieve for these soil types.   

 

It should be noted that structural fill placement and compaction is weather-dependent. Delays due 

to inclement weather are common, even when using select granular fill. We recommend site 

grading and earthwork be scheduled for the drier months of the year. 

 

Structural Fill Placement 

 

We recommend structural fill is placed in lifts not exceeding about 10 to 12 inches in loose measure. It 

may be necessary to adjust lift thickness based on site and fill conditions during placement and 

compaction. Structural fill should be compacted to attain the recommended levels presented in Table 1, 

Compaction Criteria.   

Table 1. Compaction Criteria 

Fill Application Compaction Criteria* 

Footing areas (below structures and retaining walls) 95 % 

Upper 2 feet in pavement areas, slabs and sidewalks, and utility trenches 95 % 

Below 2 feet in pavement areas, slabs and sidewalks, and utility trenches 92 % 

Utility trenches or general fill in non-paved or -building areas 90 % 

*
Per the ASTM D 1557 test method. 

 

Trench backfill within about 2 feet of utility lines should not be over-compacted to reduce the risk of 

damage to the line.  In some instances the top of the utility line may be within 2 feet of the surface.  

Backfill in these circumstances should be compacted to a firm and unyielding condition.  

 

We recommend fill procedures include maintaining grades that promote drainage and do not allow 

ponding of water within the fill area. The contractor should protect compacted fill subgrades from 

disturbance during wet weather.  In the event of rain during structural fill placement, the exposed fill 

surface should be allowed to dry prior to placement of additional fill.  Alternatively, the wet soil can be 

removed.  We recommend consideration be given to protecting haul routes and other high traffic areas 

with free-draining granular fill material (i.e. sand and gravel containing less than 5 percent fines) or 
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quarry spalls to reduce the potential for disturbance to the subgrade during inclement weather. Structural 

fill should not consist of frozen material. 

 

Earthwork Procedures 

 

Conventional earthmoving equipment should be suitable for earthwork at this site.  Earthwork may be 

difficult during periods of wet weather or if elevated soil moisture is present as the native fine grained 

soils will be easily disturbed.  Excavated site soils may not be suitable as structural fill depending on the 

soil moisture content and weather conditions at the time of earthwork.  If soils are stockpiled and wet 

weather is anticipated, the stockpile should be protected with securely anchored plastic sheeting.  If 

stockpiled soils become unusable, it may become necessary to import clean, granular soils to complete 

wet weather site work. 

 

Wet or disturbed subgrade soils should be over-excavated to expose firm, non-yielding, non-organic soils 

and backfilled with compacted structural fill.  We recommend the earthwork portion of this project be 

completed during extended periods of dry weather.  If earthwork is completed during the wet season 

(typically late October through May) it may be necessary to take extra measures to protect subgrade soils.   

 

If earthwork takes place during freezing conditions, we recommend the exposed subgrade be allowed to 

thaw and be re-compacted prior to placing subsequent lifts of structural fill.  Alternatively, the frozen soil 

can be removed to unfrozen soil and replaced with structural fill. 

 

The contractor is responsible for designing and constructing stable, temporary excavations (including 

utility trenches) as required to maintain stability of both the excavation sides and bottom.  Excavations 

should be sloped or shored in the interest of safety following local and federal regulations, including 

current OSHA excavation and trench safety standards. Temporary excavation cuts should be sloped at 

inclinations of 1.5H:1V (Horizontal:Vertical) or flatter, unless the contractor can demonstrate the safety 

of steeper inclinations.  Deeper excavations that extend into the lower wet soils may require shoring to 

limit caving and loss of ground. 

 

A qualified geotechnical engineer and material testing firm should be retained during the construction 

phase of the project to observe earthwork operations and to perform necessary tests and observations 

during subgrade preparation, placement and compaction of structural fill, and backfilling of excavations. 

 

Pavements 

 

We understand concrete asphalt (HMA) pavements will be used.  Subgrades for pavement areas should be 

prepared as described in the site and subgrade preparation, and structural fill sections of this report.  

Subgrade soils below pavements should be compacted to at least 95 percent of the maximum dry density 

(ASTM D 1557) within at least one foot of the base of the section.  Subgrades below pavement sections 

should also be graded or crowned to promote drainage and not allow for ponding of water beneath the 

section.  If drainage is not provided and ponding occurs, the subgrade soils could become saturated, lose 
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strength, and result in premature distress to the pavement.  In addition, the pavement surfacing should 

also be graded to promote drainage and reduce the potential for ponding of water on the pavement 

surface. 

 

Pavement section design has been prepared and is based on AASHTO design guidelines and the 

following assumed design parameters: 

 

 15-year life span; 

 Estimated design life Equivalent Single Axle Loads (18 kips) of 50,000; 

 Estimated subgrade CBR of 3; 

 Terminal serviceability of 2.0; and, 

 Level of reliability 85 percent. 

 

Minimum recommended pavement sections for conventional pavement areas include: 

 

Table 2. Minimum Pavement Section 

 

Traffic Area 

Minimum Recommended Pavement Section Thickness (inches) 

Asphalt Concrete 

Surface
1
 

Aggregate 

Base Course
2 

Subbase 

Aggregate
3 Total 

Access and General 

Parking 
3 6 6 15 

1 1/2 –inch nominal aggregate hot-mix asphalt (HMA) per WSDOT 9-03.8(1) 
2 Crushed Surfacing Base Course per WSDOT 9-03.9(3) 

 3Gravel Borrow per WSDOT 9-03.14(1) or Crushed Surfacing Base Course WSDOT 9-03.9(3) 

 

 

The above recommended pavement section should be considered a minimum.  Added life expectancy 

could be improved by providing a geotextile separation fabric (such as Mirafi 140N) between the 

prepared subgrade and subbase aggregate fill, or providing a thicker granular fill (subbase or base course) 

section.  The purpose of the separation fabric is to maintain segregation of materials and limit the 

potential of the coarser fill from migrating into the softer native subgrade which can reduce the structural 

integrity of the granular fill section. Final pavement sections should conform to applicable City of 

Puyallup (or Pierce County) pavement standards.  The estimated CBR value may not be suitable 

depending on actual subgrades encountered during construction which could affect the pavement sections.   

Pavement Maintenance 

The performance and lifespan of pavements can be significantly impacted by future maintenance.  

The above pavement sections represent minimum recommended thicknesses and, as such, periodic 

maintenance should be completed.   Proper maintenance will slow the rate of pavement 

deterioration, and will improve pavement performance and life.  Preventive maintenance consists of 

both localized maintenance (crack and joint sealing and patching) and global maintenance (surface 
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sealing).  Added maintenance measures should be anticipated over the lifetime of the pavement 

section if any existing fill or topsoil is left in-place beneath pavement sections. 

 

Infiltration Characteristics 

 

Two (2) infiltration tests were performed in the proposed storm tract in the southern portion of the site. 

Tests were completed in general conformance with procedures outlined in the US EPA falling head 

procedure per the 2012 Pierce County Stormwater Management and Site Development Manual.  The 

approximate locations of the tests are presented on Figure 1, Site Plan.  Results of the infiltration tests are 

presented in Table 2. 

 

Table 2. Infiltration Test Results 

 

Infiltration 

Test No. 

Depth of Test 

from surface 

(feet) 

Uncorrected (Field) 

Infiltration Rate 

(in/hr) 

Estimated Long-Term  

 Infiltration Rate 

(in/hr) 

Correction Factors* 

(Ft/Fg/Fp) 

IT-1 3.5 0.51 0.11 (0.5/0.65/0.7) 

IT-2
 

3.75 0.375 0.08 (0.5/0.65/0.7) 

*Correction Factors from the 2012 Pierce County Stormwater Management and Site Development Manual. 

 

Results of the tests show native site soils have very low infiltration potential.  Additionally, the 

groundwater table was within 1 to 2 feet of the bottom of the infiltration test sites. As such, it is not 

considered feasible to utilize infiltration facilities at this site. 

 

REPORT CONDITIONS 

 

This report has been prepared for the exclusive use of Larson Automotive Group and AHBL for specific 

application to the project discussed and has been prepared in accordance with generally accepted 

geotechnical engineering practices in the area.  No warranties, either express or implied, are intended or 

made.  The analysis and recommendations presented in this report are based on observed soil conditions 

and test results at the indicated locations, and from other geologic information discussed.  This report 

does not reflect variations that may occur across the site, or due to the modifying effects of construction 

or weather.  The nature and extent of such variations may not become evident until during or after 

construction.  If variations appear, we should be immediately notified so that further evaluation and 

supplemental recommendations can be provided. 

 

The scope of services for this project does not include any environmental or biological assessment of the 

site including identification or prevention of pollutants, hazardous materials, or conditions.  Other studies 

should be completed if the owner is concerned about the potential for contamination or pollution. 
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Location:  Puyallup, WA   

 

         TEST PIT LOGS FIGURE A-1 

South Sound Geotechnical Consulting TP-1 TO TP-4 Logged by:  THR 
 

 

Test Pit TP-1 

Depth (feet) 

 

 

Material Description 

0 – 0.67 

 

 

0.67 – 3 

 

 

3 – 6.5 

 

 

 

Topsoil: Sandy SILT with organics: Loose, moist, dark 

brown. 

 

Silty fine SAND: Medium dense, moist, brown. (Sample S-1 

@ 2.5 feet) 

 

SILT with fine sand and clay: Medium stiff, moist, gray with 

orange mottling. (Sample S-2 @ 3.5 feet)  

 

Test pit completed at approximately 6.5 feet on 3/30/16. 

Groundwater observed at about 4.5 feet at time of 

excavation. 

No caving observed at time of excavation. 

Approximate surface elevation: 37 feet 

 

 

Test Pit TP-2  

Depth (feet) 

 

 

Material Description 

0 – 0.5 

 

 

0.5 – 1 

 

1 - 6 

 

 

 

Topsoil: Sandy SILT with organics: Loose, moist, dark 

brown. 

 

Silty fine SAND: Medium dense, moist, brown. 

 

SILT with fine sand and clay: Medium stiff, moist, gray with 

orange mottling.  

 

Test pit completed at approximately 6.5 feet on 3/30/16. 

Groundwater observed at about 4.5 feet at time of 

excavation. 

No caving observed at time of excavation. 

Approximate surface elevation: 37 feet 
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Location:  Puyallup, WA   

 

         TEST PIT LOGS FIGURE A-1 

South Sound Geotechnical Consulting TP-1 TO TP-4 Logged by:  THR 
 

             Test Pit TP-3 

Depth (feet) 

 

 

Material Description 

0 – 0.67 

 

 

0.67 – 2 

 

2 - 6 

 

Topsoil: Sandy SILT with organics: Loose, moist, dark 

brown. 

 

Silty fine SAND: Medium dense, moist, orange/gray. 

 

SILT with fine sand and clay: Medium stiff, moist, mottled 

brown/gray.  Fine sand seam between 4 and 5 feet. Grades 

wet at 4 feet. 

 

Test pit completed at approximately 6 feet on 3/30/16. 

Groundwater observed at about 5 feet at time of excavation. 

No caving observed at time of excavation. 

Approximate surface elevation: 37 feet 

 

 

 

  Test Pit TP-4 

Depth (feet) 

 

 

Material Description 

0 – 1 

 

1 – 2 

 

2 – 5.5 

Fill: Sandy GRAVEL: Loose, moist, gray. 

 

Silty fine SAND: Medium dense, moist, orange/gray. 

 

SILT with fine sand and clay: Medium stiff, moist, mottled 

brown/gray.  Fine sand seam between 4.5 and 5 feet. Grades 

wet at 4.5 feet. 

 

Test pit completed at approximately 5.5 feet on 3/30/16. 

Groundwater observed at about 4.5 feet at time of 

excavation. 

No caving observed at time of excavation. 

Approximate surface elevation: 37 feet 
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Appendix A 

 

Field Exploration Procedures 
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Field Exploration Procedures 

 

Our field exploration for this project included four (4) test pits and two (2) infiltration test holes 

completed on March 30, 2016.  The approximate locations of the explorations are shown on Figure 1, 

Exploration Plan. The exploration locations were determined by pacing from site features.  Ground 

surface elevations referenced on the logs were inferred from a site plan figure prepared by AHBL. The  

locations and elevations should be considered accurate only to the degree implied by the means and methods 

used. 

 

An excavating contractor subcontracted to SSGC excavated the test pits and infiltration test holes.  Soil 

samples were collected and stored in moisture tight containers for further assessment.  Explorations were 

backfilled with excavated soils and tamped when completed.  Please note that backfill in the explorations 

will likely settle with time.  Backfill material in the test pits located in pavement or building areas should 

be re-excavated and recompacted, or replaced with structural fill.   

 

The following logs indicate the observed lithology of soils and other materials observed in the 

explorations at the time of excavation.  Where a soil contact was observed to be gradational, our log 

indicates the average contact depth.  Our logs also indicate the approximate depth to groundwater (where 

observed at the time of excavation), along with sample numbers and approximate sample depths.  Soil 

descriptions on the logs are based on the Unified Soil Classification System.   

 

  

 

 

 

 

 



 

UNIFIED SOIL CLASSIFICATION SYSTEM 

Criteria for Assigning Group Symbols and Group Names Using Laboratory TestsA Soil Classification 

 Group 
Symbol 

 
Group NameB 

Coarse Grained Soils 

More than 50% retained 

on No. 200 sieve 

Gravels 
More than 50% of coarse 
fraction retained on 
No. 4 sieve 

Clean Gravels  
Less than 5% finesC 

Cu  4 and 1  Cc  3E GW Well-graded gravelF 

Cu  4 and/or 1  Cc  3E GP Poorly graded gravelF 

Gravels with Fines    
More than 12% finesC 

Fines classify as ML or MH  GM Silty gravelF,G, H 

Fines classify as CL or CH GC Clayey gravelF,G,H 

 Sands  
50% or more of coarse  
fraction passes  
No. 4 sieve 

Clean Sands  
Less than 5% finesD 

Cu  6 and 1  Cc  3E SW Well-graded sandI 

Cu  6 and/or 1  Cc  3E SP Poorly graded sandI 

Sands with Fines  
More than 12% finesD 

Fines classify as ML or MH SM Silty sandG,H,I 

Fines Classify as CL or CH SC Clayey sandG,H,I 

Fine-Grained Soils  
50% or more passes the 
No. 200 sieve 

Silts and Clays 
Liquid limit less than 50 

inorganic PI  7 and plots on or above “A” lineJ CL Lean clayK,L,M 

PI  4 or plots below “A” lineJ ML SiltK,L,M 

 organic Liquid limit - oven dried 
 0.75 OL 

Organic clayK,L,M,N 

Liquid limit - not dried Organic siltK,L,M,O 

 Silts and Clays          
Liquid limit 50 or more  

inorganic PI plots on or above “A” line CH Fat clayK,L,M 

  PI plots below “A” line MH Elastic SiltK,L,M 

  organic Liquid limit - oven dried 
 0.75 OH 

Organic clayK,L,M,P 

Liquid limit - not dried Organic siltK,L,M,Q 

Highly organic soils Primarily organic matter, dark in color, and organic odor PT Peat 

 

A 
Based on the material passing the 3-in. (75-mm) sieve 

B 
If field sample contained cobbles or boulders, or both, add “with cobbles 
or boulders, or both” to group name. 

C 
Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded 
gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly 
graded gravel with silt, GP-GC poorly graded gravel with clay. 

D 
Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded 
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded 
sand with silt, SP-SC poorly graded sand with clay 

E 
Cu = D60/D10     Cc = 

6010

2

30

DxD

)(D
 

F 
If soil contains  15% sand, add “with sand” to group name. 

G 
If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

 

H
If fines are organic, add “with organic fines” to group name. 

I 
If soil contains  15% gravel, add “with gravel” to group name. 

J 
If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 

K 
If soil contains 15 to 29% plus No. 200, add “with sand” or “with 
gravel,” whichever is predominant. 

L 
If soil contains  30% plus No. 200 predominantly sand, add 
“sandy” to group name. 

M 
If soil contains  30% plus No. 200, predominantly gravel, 

add “gravelly” to group name. 
N 
PI  4 and plots on or above “A” line. 

O 
PI  4 or plots below “A” line. 

P 
PI plots on or above “A” line. 

Q 
PI plots below “A” line. 
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Appendix C 

Maintenance Report 

• Attachment A:  Maintenance Checklist 

• Attachment B:  Source Control BMPs 

  



4.6 Maintenance Standards for Drainage Facilities 

The facility-specific maintenance standards contained in this section are 
intended to be conditions for determining if maintenance actions are 
required as identified through inspection.  They are not intended to be 
measures of the facility's required condition at all times between 
inspections.  In other words, exceedence of these conditions at any time 
between inspections and/or maintenance does not automatically constitute 
a violation of these standards.  However, based upon inspection 
observations, the inspection and maintenance schedules shall be adjusted 
to minimize the length of time that a facility is in a condition that requires 
a maintenance action.  

Table 4.5 – Maintenance Standards  

4-30 Volume V – Runoff Treatment BMPs February 2005 
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Appendix D 

Drainage Calculations 

D-1.................... Water Quality 

D-2.................... Conveyance 
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20210319 - WQ (7_437ac 80p imp) 3/19/2021 12:07:19 PM Page 2

General Model Information
Project Name: 20210319 - WQ (7_437ac 80p imp)

Site Name:

Site Address:

City:

Report Date: 3/19/2021

Gage: 40 IN EAST

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2019/09/13

Version: 4.2.17

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year

D1
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Landuse Basin Data
Predeveloped Land Use

Ex about 60%imp
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Lawn, Flat       2.935

 Pervious Total 2.935

Impervious Land Use acre
 PARKING FLAT       4.402

 Impervious Total 4.402

 Basin Total 7.337

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Lawn, Flat       1.387

 Pervious Total 1.387

Impervious Land Use acre
 PARKING FLAT       5.95

 Impervious Total 5.95

 Basin Total 7.337

Element Flows To:
Surface Interflow Groundwater
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 2.935
Total Impervious Area: 4.402

Mitigated Landuse Totals for POC #1
Total Pervious Area: 1.387
Total Impervious Area: 5.95

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 1.709898
5 year 2.350912
10 year 2.825503
25 year 3.484782
50 year 4.020894
100 year 4.597023

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 2.196103
5 year 2.96862
10 year 3.533137
25 year 4.309126
50 year 4.934306
100 year 5.601221

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1902 1.876 2.529
1903 2.091 2.807
1904 2.877 3.415
1905 1.107 1.447
1906 1.206 1.618
1907 1.845 2.251
1908 1.403 1.799
1909 1.595 2.151
1910 1.767 2.107
1911 1.924 2.414
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1912 3.916 4.292
1913 1.242 1.665
1914 6.103 7.505
1915 1.142 1.475
1916 2.000 2.688
1917 0.788 1.064
1918 1.582 2.136
1919 1.079 1.382
1920 1.498 1.852
1921 1.256 1.572
1922 2.096 2.523
1923 1.377 1.716
1924 2.322 3.115
1925 1.038 1.341
1926 1.866 2.520
1927 1.610 2.163
1928 1.231 1.575
1929 2.536 3.180
1930 2.454 3.254
1931 1.234 1.590
1932 1.331 1.710
1933 1.320 1.680
1934 2.430 2.887
1935 1.079 1.456
1936 1.588 2.033
1937 1.966 2.589
1938 1.123 1.479
1939 1.345 1.799
1940 2.453 3.255
1941 2.626 3.533
1942 2.059 2.519
1943 1.887 2.424
1944 2.902 3.581
1945 1.994 2.608
1946 1.715 2.115
1947 1.190 1.573
1948 1.684 2.182
1949 2.470 3.310
1950 1.347 1.820
1951 2.082 2.813
1952 3.165 3.542
1953 2.810 3.228
1954 1.380 1.773
1955 1.208 1.627
1956 1.113 1.504
1957 1.346 1.755
1958 1.898 2.289
1959 1.927 2.300
1960 1.330 1.760
1961 4.020 5.043
1962 1.628 2.120
1963 1.144 1.545
1964 3.844 4.711
1965 1.816 2.209
1966 1.318 1.714
1967 2.068 2.513
1968 1.588 2.045
1969 1.444 1.846
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1970 1.731 2.126
1971 1.748 2.106
1972 5.614 6.888
1973 2.803 3.770
1974 2.242 2.849
1975 2.770 3.147
1976 2.690 3.231
1977 0.999 1.316
1978 2.041 2.383
1979 1.971 2.475
1980 2.003 2.419
1981 1.685 2.205
1982 1.360 1.774
1983 1.985 2.467
1984 1.960 2.445
1985 2.392 2.861
1986 1.102 1.394
1987 1.841 2.419
1988 1.132 1.449
1989 1.046 1.407
1990 1.415 1.786
1991 2.161 2.709
1992 1.845 2.493
1993 2.050 2.764
1994 1.656 2.008
1995 1.161 1.506
1996 1.682 2.081
1997 1.412 1.817
1998 1.814 2.232
1999 1.809 2.429
2000 1.609 2.063
2001 1.218 1.646
2002 2.813 3.238
2003 1.369 1.752
2004 1.994 2.611
2005 3.872 5.083
2006 1.725 2.314
2007 2.093 2.665
2008 1.641 2.155
2009 1.199 1.618
2010 1.623 2.118
2011 1.597 2.159
2012 1.616 2.084
2013 1.630 2.017
2014 1.389 1.877
2015 2.851 3.339
2016 1.501 2.027
2017 2.421 3.174
2018 1.737 2.032
2019 2.614 3.039
2020 1.950 2.401
2021 1.578 1.987
2022 2.474 3.239
2023 2.983 4.005
2024 3.983 4.569
2025 1.550 2.095
2026 1.764 2.371
2027 1.930 2.585

D1



20210319 - WQ (7_437ac 80p imp) 3/19/2021 12:08:42 PM Page 10

2028 0.740 0.999
2029 1.358 1.709
2030 2.664 3.529
2031 0.812 1.062
2032 1.296 1.744
2033 1.631 2.204
2034 1.238 1.673
2035 1.897 2.274
2036 1.286 1.732
2037 1.717 2.320
2038 1.952 2.346
2039 3.270 4.405
2040 1.378 1.774
2041 1.751 2.253
2042 2.012 2.567
2043 2.094 2.818
2044 1.525 1.971
2045 1.262 1.610
2046 1.399 1.787
2047 1.580 2.135
2048 1.302 1.755
2049 1.934 2.604
2050 1.600 2.022
2051 2.434 2.925
2052 1.560 2.108
2053 1.328 1.783
2054 3.315 3.839
2055 1.573 2.045
2056 2.098 2.813
2057 1.053 1.367
2058 1.944 2.627
2059 2.455 3.315

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 6.1029 7.5051
2 5.6142 6.8879
3 4.0195 5.0829
4 3.9825 5.0431
5 3.9159 4.7113
6 3.8721 4.5689
7 3.8439 4.4046
8 3.3155 4.2917
9 3.2697 4.0046
10 3.1649 3.8393
11 2.9834 3.7698
12 2.9023 3.5814
13 2.8772 3.5418
14 2.8506 3.5334
15 2.8127 3.5286
16 2.8099 3.4154
17 2.8029 3.3386
18 2.7701 3.3147
19 2.6896 3.3097
20 2.6644 3.2553
21 2.6260 3.2539
22 2.6135 3.2390
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23 2.5359 3.2376
24 2.4738 3.2310
25 2.4697 3.2282
26 2.4554 3.1796
27 2.4543 3.1738
28 2.4528 3.1472
29 2.4336 3.1148
30 2.4305 3.0385
31 2.4206 2.9254
32 2.3917 2.8867
33 2.3225 2.8614
34 2.2419 2.8494
35 2.1611 2.8176
36 2.0976 2.8132
37 2.0964 2.8129
38 2.0943 2.8068
39 2.0932 2.7636
40 2.0911 2.7090
41 2.0821 2.6882
42 2.0676 2.6655
43 2.0592 2.6268
44 2.0505 2.6115
45 2.0408 2.6083
46 2.0124 2.6037
47 2.0028 2.5894
48 2.0004 2.5851
49 1.9944 2.5669
50 1.9937 2.5291
51 1.9846 2.5228
52 1.9713 2.5205
53 1.9663 2.5192
54 1.9602 2.5133
55 1.9519 2.4929
56 1.9497 2.4749
57 1.9442 2.4672
58 1.9336 2.4446
59 1.9304 2.4288
60 1.9265 2.4235
61 1.9236 2.4194
62 1.8977 2.4190
63 1.8968 2.4136
64 1.8868 2.4010
65 1.8764 2.3829
66 1.8664 2.3710
67 1.8452 2.3458
68 1.8445 2.3196
69 1.8415 2.3145
70 1.8159 2.3001
71 1.8144 2.2889
72 1.8094 2.2744
73 1.7670 2.2527
74 1.7642 2.2508
75 1.7507 2.2316
76 1.7479 2.2086
77 1.7369 2.2050
78 1.7310 2.2036
79 1.7255 2.1816
80 1.7170 2.1628
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81 1.7151 2.1587
82 1.6848 2.1553
83 1.6835 2.1507
84 1.6818 2.1356
85 1.6559 2.1352
86 1.6409 2.1261
87 1.6306 2.1201
88 1.6302 2.1179
89 1.6282 2.1154
90 1.6235 2.1083
91 1.6155 2.1070
92 1.6104 2.1065
93 1.6094 2.0952
94 1.5998 2.0839
95 1.5974 2.0813
96 1.5945 2.0634
97 1.5883 2.0454
98 1.5879 2.0451
99 1.5824 2.0326
100 1.5802 2.0321
101 1.5779 2.0275
102 1.5732 2.0219
103 1.5602 2.0167
104 1.5505 2.0077
105 1.5250 1.9873
106 1.5007 1.9710
107 1.4982 1.8767
108 1.4438 1.8520
109 1.4147 1.8457
110 1.4120 1.8198
111 1.4029 1.8174
112 1.3990 1.7994
113 1.3889 1.7990
114 1.3798 1.7873
115 1.3782 1.7863
116 1.3773 1.7830
117 1.3686 1.7736
118 1.3604 1.7736
119 1.3580 1.7734
120 1.3469 1.7595
121 1.3460 1.7554
122 1.3448 1.7553
123 1.3311 1.7521
124 1.3300 1.7438
125 1.3276 1.7323
126 1.3197 1.7159
127 1.3181 1.7142
128 1.3017 1.7095
129 1.2956 1.7094
130 1.2864 1.6802
131 1.2617 1.6730
132 1.2563 1.6653
133 1.2422 1.6464
134 1.2383 1.6271
135 1.2339 1.6182
136 1.2309 1.6179
137 1.2183 1.6100
138 1.2083 1.5901

D1



20210319 - WQ (7_437ac 80p imp) 3/19/2021 12:08:43 PM Page 13

139 1.2059 1.5746
140 1.1986 1.5729
141 1.1897 1.5718
142 1.1610 1.5445
143 1.1441 1.5059
144 1.1419 1.5037
145 1.1324 1.4793
146 1.1232 1.4754
147 1.1128 1.4561
148 1.1073 1.4486
149 1.1024 1.4474
150 1.0794 1.4069
151 1.0789 1.3939
152 1.0529 1.3823
153 1.0463 1.3669
154 1.0383 1.3408
155 0.9988 1.3161
156 0.8119 1.0640
157 0.7878 1.0619
158 0.7403 0.9987
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Duration Flows

Flow(cfs) Predev Mit Percentage Pass/Fail
0.8549 4572 11872 259 Fail
0.8869 3946 10476 265 Fail
0.9189 3475 9324 268 Fail
0.9509 3061 8260 269 Fail
0.9829 2705 7352 271 Fail
1.0148 2408 6532 271 Fail
1.0468 2154 5778 268 Fail
1.0788 1926 5139 266 Fail
1.1108 1711 4585 267 Fail
1.1428 1540 4109 266 Fail
1.1747 1397 3665 262 Fail
1.2067 1265 3317 262 Fail
1.2387 1128 3019 267 Fail
1.2707 1018 2718 266 Fail
1.3027 919 2481 269 Fail
1.3346 844 2261 267 Fail
1.3666 749 2063 275 Fail
1.3986 701 1902 271 Fail
1.4306 645 1734 268 Fail
1.4626 593 1582 266 Fail
1.4945 547 1451 265 Fail
1.5265 497 1339 269 Fail
1.5585 455 1230 270 Fail
1.5905 413 1125 272 Fail
1.6225 376 1048 278 Fail
1.6544 349 966 276 Fail
1.6864 312 902 289 Fail
1.7184 282 826 292 Fail
1.7504 253 765 302 Fail
1.7823 239 712 297 Fail
1.8143 221 661 299 Fail
1.8463 203 611 300 Fail
1.8783 187 571 305 Fail
1.9103 172 537 312 Fail
1.9422 157 498 317 Fail
1.9742 147 465 316 Fail
2.0062 133 430 323 Fail
2.0382 126 392 311 Fail
2.0702 112 366 326 Fail
2.1021 100 341 341 Fail
2.1341 97 317 326 Fail
2.1661 95 291 306 Fail
2.1981 89 272 305 Fail
2.2301 85 251 295 Fail
2.2620 84 235 279 Fail
2.2940 80 223 278 Fail
2.3260 76 201 264 Fail
2.3580 74 190 256 Fail
2.3900 71 181 254 Fail
2.4219 64 169 264 Fail
2.4539 58 153 263 Fail
2.4859 53 146 275 Fail
2.5179 52 132 253 Fail
2.5498 50 126 252 Fail
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2.5818 48 120 250 Fail
2.6138 47 109 231 Fail
2.6458 45 107 237 Fail
2.6778 41 105 256 Fail
2.7097 40 103 257 Fail
2.7417 39 96 246 Fail
2.7737 37 92 248 Fail
2.8057 35 84 240 Fail
2.8377 32 79 246 Fail
2.8696 31 75 241 Fail
2.9016 30 69 230 Fail
2.9336 28 65 232 Fail
2.9656 28 64 228 Fail
2.9976 26 62 238 Fail
3.0295 26 59 226 Fail
3.0615 24 56 233 Fail
3.0935 24 55 229 Fail
3.1255 23 54 234 Fail
3.1575 23 52 226 Fail
3.1894 22 50 227 Fail
3.2214 22 50 227 Fail
3.2534 22 43 195 Fail
3.2854 21 40 190 Fail
3.3174 20 37 185 Fail
3.3493 19 36 189 Fail
3.3813 19 36 189 Fail
3.4133 19 35 184 Fail
3.4453 19 34 178 Fail
3.4772 19 34 178 Fail
3.5092 19 32 168 Fail
3.5412 18 30 166 Fail
3.5732 18 29 161 Fail
3.6052 18 28 155 Fail
3.6371 18 27 150 Fail
3.6691 15 26 173 Fail
3.7011 14 26 185 Fail
3.7331 14 25 178 Fail
3.7651 14 24 171 Fail
3.7970 13 22 169 Fail
3.8290 12 22 183 Fail
3.8610 10 21 209 Fail
3.8930 9 21 233 Fail
3.9250 8 21 262 Fail
3.9569 7 21 300 Fail
3.9889 6 21 350 Fail
4.0209 5 19 380 Fail

The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.
The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0.6852 acre-feet
On-line facility target flow: 0.8956 cfs.
Adjusted for 15 min: 0.8956 cfs.
Off-line facility target flow: 0.5178 cfs.
Adjusted for 15 min: 0.5178 cfs.
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.

D1



20210319 - WQ (7_437ac 80p imp) 3/19/2021 12:09:42 PM Page 19

Appendix
Predeveloped Schematic
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Mitigated Schematic
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2021; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com
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Project Description
20210616 - LRR Conveyance Caculation Model Upd.SPF

Project Options
CFS
Elevation
Santa Barbara UH
SCS TR-55
Hydrodynamic
YES
YES

Analysis Options
Jun 16, 2021 00:00:00
Jun 17, 2021 00:00:00
Jun 16, 2021 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
1
27
23
22
1
0
0
0
22
0
22
0
0
0
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Rain Gage-02 Time Series TS-02 Cumulative inches Washington Pierce 25 3.45 SCS Type IA 24-hr

        Orifices ....................................................
        Weirs .......................................................
        Outlets .....................................................
Pollutants .........................................................
Land Uses ........................................................

        Inlets ........................................................
        Storage Nodes .........................................
Links..................................................................
        Channels .................................................
        Pipes ........................................................
        Pumps .....................................................

Rain Gages ......................................................
Subbasins.........................................................
Nodes................................................................
        Junctions .................................................
        Outfalls ....................................................
        Flow Diversions .......................................

Start Reporting On ...........................................
Antecedent Dry Days .......................................
Runoff (Dry Weather) Time Step .....................
Runoff (Wet Weather) Time Step ....................
Reporting Time Step ........................................
Routing Time Step ...........................................

Time of Concentration (TOC) Method .............
Link Routing Method ........................................
Enable Overflow Ponding at Nodes .................
Skip Steady State Analysis Time Periods ........

Start Analysis On .............................................
End Analysis On ...............................................

File Name .........................................................
Description .......................................................

Q:\2016\2160102\10_CIV\CAD\EXHIBITS\Storm Report\_2160102-Conveyance Basins.dwg

Flow Units ........................................................
Elevation Type .................................................
Hydrology Method ............................................
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Subbasin Summary
SN Subbasin Area Impervious Impervious Pervious Total Total Total Peak Time of

ID Area Area Curve Area Curve Rainfall Runoff Runoff Runoff Concentration
Number Number Volume

(ac) (%) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 {Site 1}.EX BLDG AND PAVE N 0.16 100.00 98.00 76.00 3.44 3.21 0.52 0.13        0  00:05:00
2 {Site 1}.EX BLDG AND PAVEMENT NW 0.32 98.00 98.00 76.00 3.44 3.17 1.01 0.25        0  00:05:00
3 {Site 1}.EX BLDG N 0.23 100.00 98.00 76.00 3.44 3.21 0.73 0.18        0  00:05:00
4 {Site 1}.EX BLDG NW 0.05 100.00 98.00 76.00 3.44 3.21 0.17 0.04        0  00:05:00
5 {Site 1}.EX BLDG SE 0.06 100.00 98.00 76.00 3.44 3.21 0.19 0.05        0  00:05:00
6 {Site 1}.EX PAVE N 0.14 100.00 98.00 76.00 3.44 3.21 0.44 0.11        0  00:05:00
7 {Site 1}.FR1 0.04 92.00 98.00 76.00 3.44 3.06 0.12 0.03        0  00:05:00
8 {Site 1}.FR2 0.26 97.00 98.00 76.00 3.44 3.15 0.83 0.21        0  00:05:00
9 {Site 1}.L1 0.34 97.00 98.00 76.00 3.44 3.15 1.06 0.27        0  00:05:00

10 {Site 1}.L2 0.34 96.00 98.00 76.00 3.44 3.13 1.05 0.26        0  00:05:00
11 {Site 1}.L3 0.34 96.00 98.00 76.00 3.44 3.13 1.06 0.27        0  00:05:00
12 {Site 1}.L4 0.34 96.00 98.00 76.00 3.44 3.13 1.07 0.27        0  00:05:00
13 {Site 1}.L5 0.45 96.00 98.00 76.00 3.44 3.13 1.42 0.36        0  00:05:00
14 {Site 1}.L6 0.21 95.00 98.00 76.00 3.44 3.11 0.65 0.16        0  00:05:00
15 {Site 1}.L7 0.26 95.00 98.00 76.00 3.44 3.11 0.82 0.21        0  00:05:00
16 {Site 1}.M1 0.34 100.00 98.00 76.00 3.44 3.21 1.10 0.28        0  00:05:00
17 {Site 1}.M3 0.34 100.00 98.00 76.00 3.44 3.21 1.10 0.28        0  00:05:00
18 {Site 1}.M4 0.34 98.00 98.00 76.00 3.44 3.17 1.07 0.27        0  00:05:00
19 {Site 1}.M5 0.17 93.00 98.00 76.00 3.44 3.08 0.52 0.13        0  00:05:00
20 {Site 1}.M6 0.26 95.00 98.00 76.00 3.44 3.11 0.81 0.20        0  00:05:00
21 {Site 1}.M7 0.43 97.00 98.00 76.00 3.44 3.15 1.35 0.34        0  00:05:00
22 {Site 1}.MR1 0.19 98.00 98.00 76.00 3.44 3.17 0.61 0.15        0  00:05:00
23 {Site 1}.MR2 0.28 98.00 98.00 76.00 3.44 3.17 0.88 0.22        0  00:05:00
24 {Site 1}.MR3 0.27 98.00 98.00 76.00 3.44 3.17 0.86 0.22        0  00:05:00
25 {Site 1}.MR4 0.45 98.00 98.00 76.00 3.44 3.17 1.42 0.36        0  00:05:00
26 {Site 1}.MR5 0.05 98.00 98.00 76.00 3.44 3.17 0.16 0.04        0  00:05:00
27 M2 0.28 100.00 98.00 76.00 3.44 3.21 0.90 0.23        0  00:05:00
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Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 CB 1 Junction 25.17 38.25 25.17 38.25 0.00 5.47 26.52 0.00 11.73 0  00:00 0.00 0.00
2 CB 11 Junction 32.36 36.89 32.36 36.89 0.00 1.23 33.04 0.00 3.86 0  00:00 0.00 0.00
3 CB 12 Junction 32.68 37.33 32.68 37.33 0.00 0.96 33.26 0.00 4.07 0  00:00 0.00 0.00
4 CB 13 Junction 33.00 37.27 33.00 37.27 0.00 0.65 33.39 0.00 3.88 0  00:00 0.00 0.00
5 CB 14 Junction 33.39 36.44 33.39 36.44 0.00 0.34 33.66 0.00 2.78 0  00:00 0.00 0.00
6 CB 15 Junction 31.83 35.86 31.83 35.86 0.00 2.08 32.77 0.00 3.09 0  00:00 0.00 0.00
7 CB 16 Junction 33.33 36.38 33.33 36.38 0.00 0.27 33.60 0.00 2.78 0  00:00 0.00 0.00
8 CB 17 Junction 32.15 35.72 32.15 35.72 0.00 1.55 32.93 0.00 2.79 0  00:00 0.00 0.00
9 CB 18 Junction 32.47 35.72 32.47 35.72 0.00 1.29 33.17 0.00 2.55 0  00:00 0.00 0.00

10 CB 19 Junction 32.79 35.88 32.79 35.88 0.00 1.09 33.39 0.00 2.49 0  00:00 0.00 0.00
11 CB 2 Junction 28.58 38.40 28.58 38.40 0.00 5.44 29.94 0.00 8.46 0  00:00 0.00 0.00
12 CB 20 Junction 33.44 36.48 33.44 36.48 0.00 0.21 33.69 0.00 2.80 0  00:00 0.00 0.00
13 CB 21 Junction 34.00 37.05 34.00 37.05 0.00 0.46 34.32 0.00 2.73 0  00:00 0.00 0.00
14 CB 3 Junction 29.17 37.23 29.17 37.23 0.00 5.19 30.49 0.00 6.74 0  00:00 0.00 0.00
15 CB 4 Junction 34.20 37.25 34.20 37.25 0.00 0.15 34.40 0.00 2.85 0  00:00 0.00 0.00
16 CB 5 Junction 34.33 37.38 34.33 37.38 0.00 0.74 34.94 0.00 2.44 0  00:00 0.00 0.00
17 CB 6 Junction 34.76 37.81 34.76 37.81 0.00 0.53 35.26 0.00 2.55 0  00:00 0.00 0.00
18 CB 7 Junction 36.78 39.88 36.78 39.88 0.00 0.04 36.92 0.00 2.96 0  00:00 0.00 0.00
19 CB 8 Junction 30.20 35.84 30.20 35.84 0.00 4.08 31.34 0.00 4.50 0  00:00 0.00 0.00
20 CB 9 Junction 33.12 36.17 33.12 36.17 0.00 0.28 33.40 0.00 2.77 0  00:00 0.00 0.00
21 CB_10 Junction 32.04 36.20 32.04 36.20 0.00 1.51 32.80 0.00 3.40 0  00:00 0.00 0.00
22 CONNECT TO EX CB2 Junction 35.21 35.73 35.21 35.73 0.00 0.25 35.48 0.00 0.40 0  00:00 0.00 0.00
23 Out-1P - (25) Outfall 24.40 5.48 24.95
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Link Summary
SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Surcharged Condition
Node Elevation Elevation Ratio Total Depth

Ratio
(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

1 .5 Pipe CB 11 CB_10 64.00 32.36 32.04 0.5000 12.000 0.0120 1.23 2.73 0.45 2.14 0.72 0.72 0.00 Calculated
2 P - (10) Pipe CB 2 CB 1 71.30 28.58 28.22 0.5000 18.000 0.0120 5.44 8.05 0.68 3.82 1.13 0.75 0.00 Calculated
3 P - (11) Pipe CB 16 CB 15 64.00 33.33 31.33 3.1300 8.000 0.0120 0.27 2.00 0.13 1.01 0.47 0.70 0.00 Calculated
4 P - (12) Pipe CB 17 CB 15 64.02 32.15 31.83 0.5000 12.000 0.0120 1.55 2.73 0.57 2.15 0.86 0.86 0.00 Calculated
5 P - (13) Pipe CB 9 CB 8 64.00 33.12 30.53 4.0500 8.000 0.0120 0.28 2.63 0.11 2.16 0.47 0.71 0.00 Calculated
6 P - (14) Pipe CB 8 CB_10 64.00 30.20 32.04 -2.8700 12.000 0.0120 1.51 6.54 0.23 2.06 0.88 0.88 0.00 Calculated
7 P - (15) Pipe CB 14 CB 13 77.23 33.39 33.00 0.5000 12.000 0.0120 0.34 2.73 0.12 1.54 0.33 0.33 0.00 Calculated
8 P - (16) Pipe CB 13 CB 12 64.68 33.00 32.68 0.5000 12.000 0.0120 0.65 2.71 0.24 1.86 0.48 0.48 0.00 Calculated
9 P - (17) Pipe CB 12 CB 11 64.00 32.68 32.36 0.5000 12.000 0.0120 0.96 2.73 0.35 2.05 0.63 0.63 0.00 Calculated

10 P - (19) Pipe CB 7 CB 6 55.02 36.78 34.76 3.6700 8.000 0.0120 0.04 2.51 0.02 0.38 0.32 0.48 0.00 Calculated
11 P - (20) Pipe CB 6 CB 5 66.44 34.76 33.79 1.4600 8.000 0.0120 0.53 1.05 0.50 1.83 0.55 0.83 0.00 Calculated
12 P - (21) Pipe CONNECT TO EX CB2 CB 21 64.31 35.21 34.33 1.3600 8.000 0.0120 0.25 1.53 0.17 2.44 0.23 0.34 0.00 Calculated
13 P - (25) Pipe CB 1 Out-1P - (25) 26.74 25.17 24.40 2.8800 18.000 0.0120 5.48 19.31 0.28 4.66 0.95 0.63 0.00 Calculated
14 P - (26) Pipe CB 4 CB 3 70.08 34.20 30.00 5.9900 8.000 0.0120 0.15 3.21 0.05 2.41 0.34 0.51 0.00 Calculated
15 P - (27) Pipe CB 21 CB 19 97.22 34.00 32.79 1.2400 12.000 0.0120 0.46 4.30 0.11 1.51 0.46 0.46 0.00 Calculated
16 P - (3) Pipe CB 20 CB 19 108.58 33.44 32.79 0.6000 12.000 0.0120 0.27 2.99 0.09 0.88 0.42 0.42 0.00 Calculated
17 P - (4) Pipe CB 19 CB 18 63.74 32.79 32.47 0.5000 12.000 0.0120 1.02 2.72 0.37 2.12 0.65 0.65 0.00 Calculated
18 P - (5) Pipe CB 18 CB 17 64.25 32.47 32.15 0.5000 12.000 0.0120 1.28 2.73 0.47 2.12 0.74 0.74 0.00 Calculated
19 P - (6) Pipe CB 15 CB 8 225.00 31.83 30.20 0.7200 12.000 0.0120 2.07 3.28 0.63 2.66 0.97 0.97 0.00 Calculated
20 P - (7) Pipe CB 8 CB 3 206.99 30.20 29.17 0.5000 18.000 0.0120 4.08 8.03 0.51 2.63 1.23 0.82 0.00 Calculated
21 P - (8) Pipe CB 5 CB 3 63.11 33.79 30.00 6.0100 8.000 0.0120 0.74 3.43 0.22 3.33 0.55 0.82 0.00 Calculated
22 P - (9) Pipe CB 3 CB 2 118.56 29.17 28.58 0.5000 18.000 0.0120 5.19 8.03 0.65 3.12 1.34 0.89 0.00 Calculated

1.58           0.33
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Subbasin Hydrology

    Subbasin : {Site 1}.EX BLDG AND PAVE N

          Input Data

Area (ac) ........................................................................ 0.16
Impervious Area (%) ...................................................... 100.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 76.00
Rain Gage ID ................................................................. Rain Gage-02

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Composite Area & Weighted CN 0.16 98

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness

User-Defined TOC override (minutes): 5.00

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.44
Total Runoff (in) ............................................................. 3.21
Peak Runoff (cfs) ........................................................... 0.13
Weighted Curve Number ............................................... 98.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:05:00 D2



Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 CB 1 25.17 38.25 13.08 25.17 0.00 38.25 0.00 0.00 102.35
2 CB 11 32.36 36.89 4.53 32.36 0.00 36.89 0.00 0.00 42.40
3 CB 12 32.68 37.33 4.65 32.68 0.00 37.33 0.00 0.00 43.78
4 CB 13 33.00 37.27 4.27 33.00 0.00 37.27 0.00 0.00 39.15
5 CB 14 33.39 36.44 3.05 33.39 0.00 36.44 0.00 0.00 24.60
6 CB 15 31.83 35.86 4.03 31.83 0.00 35.86 0.00 0.00 36.36
7 CB 16 33.33 36.38 3.05 33.33 0.00 36.38 0.00 0.00 28.64
8 CB 17 32.15 35.72 3.57 32.15 0.00 35.72 0.00 0.00 30.85
9 CB 18 32.47 35.72 3.25 32.47 0.00 35.72 0.00 0.00 26.99

10 CB 19 32.79 35.88 3.09 32.79 0.00 35.88 0.00 0.00 25.08
11 CB 2 28.58 38.40 9.82 28.58 0.00 38.40 0.00 0.00 99.84
12 CB 20 33.44 36.48 3.04 33.44 0.00 36.48 0.00 0.00 24.53
13 CB 21 34.00 37.05 3.05 34.00 0.00 37.05 0.00 0.00 24.55
14 CB 3 29.17 37.23 8.06 29.17 0.00 37.23 0.00 0.00 78.75
15 CB 4 34.20 37.25 3.05 34.20 0.00 37.25 0.00 0.00 28.60
16 CB 5 34.33 37.38 3.05 34.33 0.00 37.38 0.00 0.00 35.05
17 CB 6 34.76 37.81 3.05 34.76 0.00 37.81 0.00 0.00 28.64
18 CB 7 36.78 39.88 3.10 36.78 0.00 39.88 0.00 0.00 29.16
19 CB 8 30.20 35.84 5.64 30.20 0.00 35.84 0.00 0.00 49.68
20 CB 9 33.12 36.17 3.05 33.12 0.00 36.17 0.00 0.00 28.62
21 CB_10 32.04 36.20 4.16 32.04 0.00 36.20 0.00 0.00 37.92
22 CONNECT TO EX CB2 35.21 35.73 0.52 35.21 0.00 35.73 0.00 0.00 0.00
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Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 CB 1 5.47 0.03 26.52 1.35 0.00 11.73 25.68 0.51 0  07:55 0  00:00 0.00 0.00
2 CB 11 1.23 0.27 33.04 0.68 0.00 3.86 32.64 0.28 0  07:55 0  00:00 0.00 0.00
3 CB 12 0.96 0.31 33.26 0.58 0.00 4.07 32.93 0.25 0  07:55 0  00:00 0.00 0.00
4 CB 13 0.65 0.31 33.39 0.39 0.00 3.88 33.22 0.22 0  07:54 0  00:00 0.00 0.00
5 CB 14 0.34 0.34 33.66 0.27 0.00 2.78 33.55 0.16 0  07:54 0  00:00 0.00 0.00
6 CB 15 2.08 0.26 32.77 0.94 0.00 3.09 32.18 0.35 0  07:54 0  00:00 0.00 0.00
7 CB 16 0.27 0.27 33.60 0.27 0.00 2.78 33.48 0.15 0  07:54 0  00:00 0.00 0.00
8 CB 17 1.55 0.27 32.93 0.78 0.00 2.79 32.45 0.30 0  07:56 0  00:00 0.00 0.00
9 CB 18 1.29 0.27 33.17 0.70 0.00 2.55 32.75 0.28 0  07:56 0  00:00 0.00 0.00

10 CB 19 1.09 0.36 33.39 0.60 0.00 2.49 33.05 0.26 0  07:55 0  00:00 0.00 0.00
11 CB 2 5.44 0.26 29.94 1.36 0.00 8.46 29.09 0.51 0  07:57 0  00:00 0.00 0.00
12 CB 20 0.21 0.21 33.69 0.25 0.00 2.80 33.57 0.13 0  07:54 0  00:00 0.00 0.00
13 CB 21 0.46 0.21 34.32 0.32 0.00 2.73 34.18 0.18 0  07:55 0  00:00 0.00 0.00
14 CB 3 5.19 0.22 30.49 1.32 0.00 6.74 29.67 0.50 0  07:57 0  00:00 0.00 0.00
15 CB 4 0.15 0.15 34.40 0.20 0.00 2.85 34.31 0.11 0  07:54 0  00:00 0.00 0.00
16 CB 5 0.74 0.22 34.94 0.61 0.00 2.44 34.55 0.22 0  07:55 0  00:00 0.00 0.00
17 CB 6 0.53 0.49 35.26 0.50 0.00 2.55 34.96 0.20 0  07:54 0  00:00 0.00 0.00
18 CB 7 0.04 0.04 36.92 0.14 0.00 2.96 36.84 0.06 0  07:55 0  00:00 0.00 0.00
19 CB 8 4.08 0.23 31.34 1.14 0.00 4.50 30.65 0.45 0  07:56 0  00:00 0.00 0.00
20 CB 9 0.28 0.28 33.40 0.28 0.00 2.77 33.27 0.15 0  07:54 0  00:00 0.00 0.00
21 CB_10 1.51 0.28 32.80 0.76 0.00 3.40 32.34 0.30 0  07:55 0  00:00 0.00 0.00
22 CONNECT TO EX CB2 0.25 0.25 35.48 0.27 0.00 0.40 35.36 0.15 0  07:54 0  00:00 0.00 0.00
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Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)
1 .5 64.00 32.36 0.00 32.04 0.00 0.32 0.5000 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
2 P - (10) 71.30 28.58 0.00 28.22 3.05 0.36 0.5000 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
3 P - (11) 64.00 33.33 0.00 31.33 -0.50 2.00 3.1300 CIRCULAR 8.040 8.040 0.0120 0.5000 0.5000 0.0000 0.00 No 1
4 P - (12) 64.02 32.15 0.00 31.83 0.00 0.32 0.5000 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
5 P - (13) 64.00 33.12 0.00 30.53 0.33 2.59 4.0500 CIRCULAR 8.040 8.040 0.0120 0.5000 0.5000 0.0000 0.00 No 1
6 P - (14) 64.00 30.20 0.00 32.04 0.00 -1.84 -2.8700 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
7 P - (15) 77.23 33.39 0.00 33.00 0.00 0.39 0.5000 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
8 P - (16) 64.68 33.00 0.00 32.68 0.00 0.32 0.5000 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
9 P - (17) 64.00 32.68 0.00 32.36 0.00 0.32 0.5000 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1

10 P - (19) 55.02 36.78 0.00 34.76 0.00 2.02 3.6700 CIRCULAR 8.040 8.040 0.0120 0.5000 0.5000 0.0000 0.00 No 1
11 P - (20) 66.44 34.76 0.00 33.79 -0.54 0.97 1.4600 CIRCULAR 8.040 8.040 0.0120 0.5000 0.5000 0.0000 0.00 No 1
12 P - (21) 64.31 35.21 0.00 34.33 0.34 0.88 1.3600 CIRCULAR 8.040 8.040 0.0120 0.5000 0.5000 0.0000 0.00 No 1
13 P - (25) 26.74 25.17 0.00 24.40 0.00 0.77 2.8800 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
14 P - (26) 70.08 34.20 0.00 30.00 0.83 4.20 5.9900 CIRCULAR 8.040 8.040 0.0120 0.5000 0.5000 0.0000 0.00 No 1
15 P - (27) 97.22 34.00 0.00 32.79 0.00 1.21 1.2400 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
16 P - (3) 108.58 33.44 0.00 32.79 0.00 0.65 0.6000 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
17 P - (4) 63.74 32.79 0.00 32.47 0.00 0.32 0.5000 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
18 P - (5) 64.25 32.47 0.00 32.15 0.00 0.32 0.5000 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
19 P - (6) 225.00 31.83 0.00 30.20 0.00 1.63 0.7200 CIRCULAR 12.000 12.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
20 P - (7) 206.99 30.20 0.00 29.17 0.00 1.03 0.5000 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
21 P - (8) 63.11 33.79 -0.54 30.00 0.83 3.79 6.0100 CIRCULAR 8.040 8.040 0.0120 0.5000 0.5000 0.0000 0.00 No 1
22 P - (9) 118.56 29.17 0.00 28.58 0.00 0.59 0.5000 CIRCULAR 18.000 18.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
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Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 .5 1.23 0  07:55 2.73 0.45 2.14 0.50 0.72 0.72 0.00 Calculated
2 P - (10) 5.44 0  07:57 8.05 0.68 3.82 0.31 1.13 0.75 0.00 Calculated
3 P - (11) 0.27 0  07:54 2.00 0.13 1.01 1.06 0.47 0.70 0.00 Calculated
4 P - (12) 1.55 0  07:56 2.73 0.57 2.15 0.50 0.86 0.86 0.00 Calculated
5 P - (13) 0.28 0  07:54 2.63 0.11 2.16 0.49 0.47 0.71 0.00 Calculated
6 P - (14) 1.51 0  07:55 6.54 0.23 2.06 0.52 0.88 0.88 0.00 Calculated
7 P - (15) 0.34 0  07:54 2.73 0.12 1.54 0.84 0.33 0.33 0.00 Calculated
8 P - (16) 0.65 0  07:55 2.71 0.24 1.86 0.58 0.48 0.48 0.00 Calculated
9 P - (17) 0.96 0  07:55 2.73 0.35 2.05 0.52 0.63 0.63 0.00 Calculated

10 P - (19) 0.04 0  07:55 2.51 0.02 0.38 2.41 0.32 0.48 0.00 Calculated
11 P - (20) 0.53 0  07:54 1.05 0.50 1.83 0.61 0.55 0.83 0.00 Calculated
12 P - (21) 0.25 0  07:54 1.53 0.17 2.44 0.44 0.23 0.34 0.00 Calculated
13 P - (25) 5.48 0  07:55 19.31 0.28 4.66 0.10 0.95 0.63 0.00 Calculated
14 P - (26) 0.15 0  07:54 3.21 0.05 2.41 0.48 0.34 0.51 0.00 Calculated
15 P - (27) 0.46 0  07:55 4.30 0.11 1.51 1.07 0.46 0.46 0.00 Calculated
16 P - (3) 0.27 0  07:52 2.99 0.09 0.88 2.06 0.42 0.42 0.00 Calculated
17 P - (4) 1.02 0  07:56 2.72 0.37 2.12 0.50 0.65 0.65 0.00 Calculated
18 P - (5) 1.28 0  07:56 2.73 0.47 2.12 0.51 0.74 0.74 0.00 Calculated
19 P - (6) 2.07 0  07:54 3.28 0.63 2.66 1.41 0.97 0.97 0.00 Calculated
20 P - (7) 4.08 0  07:56 8.03 0.51 2.63 1.31 1.23 0.82 0.00 Calculated
21 P - (8) 0.74 0  07:55 3.43 0.22 3.33 0.32 0.55 0.82 0.00 Calculated
22 P - (9) 5.19 0  07:57 8.03 0.65 3.12 0.63 1.34 0.89 0.00 Calculated
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Stormwater Site Plan 
Larson River Road Storage 
2160102.10 

Appendix E 

• Construction Stormwater Pollution Prevention Plan (CSWPPP) 


