
 
 

 
 
 
 
 
 
 
5th Street Bicycle and Pedestrian 
Project 
Mukilteo, WA 

 
 
 

Final Stormwater Technical Information Report 

 

November 2022 

 

 

 

 

 

 

 

       

 

 

jreyes
Received By Email



 
 

 

This page intentionally left blank. 

  



 
 

Stormwater Report 

 

Prepared for: 

City of Mukilteo 

11930 Cyrus Way 

Mukilteo, WA 98275 

 

Prepared by: 

 
KPFF Consulting Engineers 
1601 Fifth Avenue, Suite 1600 

Seattle, WA  98101 

 

  
11/04/22



 
 

Table of Contents 

1.0 PROJECT OVERVIEW ..................................................................................................... 1 
1.1 EXISTING CONDITIONS .................................................................................................. 2 
1.2 PROPOSED CONDITIONS .............................................................................................. 3 

MINIMUM REQUIREMENTS ........................................................................................................ 4 
1.3 MR1: PREPARATION OF STORMWATER SITE PLANS ...................................................... 4 
1.4 MR2: CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN 

(SWPPP) ......................................................................................................................... 4 
1.5 MR3: SOURCE CONTROL OF POLLUTION .................................................................... 4 
1.6 MR4: PRESERVATION OF NATURAL DRAINAGE SYTEMS AND OUTFALLS .................... 4 
1.7 MR5: ON-SITE STORMWATER MANAGEMENT .............................................................. 5 
1.8 MR6: RUNOFF TREATMENT ............................................................................................ 7 
1.9 MR7: FLOW CONTROL .................................................................................................. 8 
1.10 MR8:  WETLANDS PROTECTION ...................................................................................10 
1.11 MR9:  OPERATION AND MAINTENANCE .....................................................................10 

2.0 SITE AND BASIN ASSESSMENT ..................................................................................... 10 
2.1 OFF-SITE ANALYSIS .......................................................................................................11 
2.2 SOILS/INFILTRATION RATES ...........................................................................................11 
2.3 CRITICAL AREAS AND FLOOD PLAIN ..........................................................................11 
2.4 DOWNSTREAM ANALYSIS ............................................................................................13 

4.0 CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN (SWPPP) ................. 13 

5.0 PERMANENT STORMWATER CONTROL ........................................................................ 13 
5.1 FLOW CONTROL ..........................................................................................................13 
5.2 WATER QUALITY ...........................................................................................................14 
5.3 SOURCE CONTROL ......................................................................................................15 
5.4 CONVEYANCE SYSTEM ANALYSIS AND DESIGN ........................................................15 

6.0 OTHER PERMITS ............................................................................................................ 16 

  



 
 

LIST OF FIGURES 

Figure 1: Project Vicinity Map ................................................................................................. 1 
Figure 2: Flowchart for Determining MR#5 Requirements .................................................... 5 
Figure 3: Runoff Treatment BMP Selection Flow Chart .......................................................... 8 
Figure 4: TDA 3 Flow Chart for Determining Requirements for Redevelopment................. 9 
Figure 5: Critical Areas ............................................................................................................12 
Figure 6: Landslide Hazard Areas ..........................................................................................12 

LIST OF TABLES 

Table 1: TDA Areas ................................................................................................................... 3 
Table 2: Receiving Water Bodies ............................................................................................ 4 
Table 3: List Approach for MR#1-MR#9 Projects That Are Not Flow Control Exempt ......... 6 
Table 4: FC-1 Stormwater Facility Size ...................................................................................13 

 

LIST OF APPENDICES 

APPENDIX A TDA BASIN MAP 
APPENDIX B INDIVIDUAL TDA BASIN MAPS 
APPENDIX C MINIMUM REQUIREMENTS 
APPENDIX D STORMWATER SITE PLANS 
APPENDIX E MGS FLOOD (FLOW CONTROL) 
APPENDIX F MGS FLOOD (WATER QUALITY) 
APPENDIX G GEOTECHNICAL REPORT 
APPENDIX H PIPE SIZING CALCULATIONS 
APPENDIX I INLET SPACING/SPREAD CALCULATIONS 
APPENDIX J DITCH CAPACITY ANALYSIS 
APPENDIX K OPERATIONS & MAINTENANCE MANUAL 
APPENDIX L STORMWATER POLLUTION PREVENTION PLAN 



1 
 
 

1.0 PROJECT OVERVIEW 

The Mukilteo 5th Street Bicycle and Pedestrian Project is intended to improve the access modes 
along 5th Street / Mukilteo Boulevard by adding bicycle and pedestrian facilities. The limits of 
this project are along 5th Street / Mukilteo Boulevard, beginning at Lincoln Avenue, extending 
east across Japanese Gulch to the City limits; a length of approximately one mile. 
Improvements will connect the residents along this corridor to the Japanese Gulch Trail, Sound 
Transit Mukilteo Station, and other waterfront destinations. The project will also coordinate with 
the City of Everett’s Edgewater Bridge Replacement project as it abuts Mukilteo 5th Street 
Project at its east end. 
Main features of the improvements include the following: 
• Widening 5th Street / Mukilteo Boulevard to add bicycle and pedestrian facilities 
• Safety enhancements for existing pedestrian crossings 
• Revising roadway access at driveways and intersection 
• Storm drainage repairs 
• Interface with the Edgewater Bridge project 
• Adjusting existing utilities and installing new utilities as required within the limits of the 

project improvements.  Utilities within the corridor include storm drainage, sewer, water, 
power, traffic, gas, and telecom franchise utilities 
 

The project vicinity is shown below in Figure 1:

 

Figure 1: Project Vicinity Map 
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1.1 EXISTING CONDITIONS 

Fifth Street is located in an urban residential area with medium-to-dense single-family housing 
along both sides of the City right-of-way. Most properties along this segment of the project 
corridor have established landscaping, gardens, access pathways/stairwells, walls, fences, etc. 
at or within the City right-of-way. The abutting parcels along Mukilteo Boulevard between 
Japanese Gulch bridge to the intersection with Leslie Lane are undeveloped. From the Leslie 
Lane intersection to the Mukilteo Lane/ LaMar Drive intersection, the abutting parcels along 
Mukilteo Boulevard are medium-density residential plots.  
The existing 5th Street / Mukilteo Boulevard is a two-lane urban principal arterial connecting the 
City of Mukilteo with the City of Everett. 5th Street turns into Mukilteo Boulevard at the Japanese 
Gulch Bridge. There are shoulders on both sides of the roadway currently used for vehicle 
parking as well as pedestrians and bicyclists. The terrain of the corridor is flat with minimal 
elevation change along the alignment. 

Approximately 70 percent of the existing site is surfaced with asphalt paving or gravel/soil. The 
existing roadway prism is approximately 46-feet wide. The roadway section generally consists of 
two 11-foot travel lanes with an 8-foot shoulder on the north side and a 16-foot shoulder on the 
south side. 

There are two stream crossings within the project limits: 

• Brewery Creek (between Lincoln Ave and Park Ave) 

• Japanese Gulch Creek (east of Japanese Gulch Park) 

The existing project area was delineated into 5 Threshold Discharge Areas (TDAs). Each TDA 
discharges to open channels that leave the project site. See Appendix A for TDA Basin Map. 

The western portion of the project consists of TDAs 1-3. The roadway is crowned and slopes 
from west to east toward the intersection with Park Avenue. The runoff from this segment of the 
roadway is either collected in ditches or catch basins and discharges to Brewery Creek via a 12-
inch concrete pipe outfall or sheet flow.  

The road remains crowned from Park Avenue to Loveland Avenue and runoff from the north 
portion of 5th Street is collected in ditches and routed to a catch basin approximately 130-feet 
north of the intersection with Loveland Avenue. The collected runoff is then routed from the 
catch basin to the discharge point at Brewery Creek (East). The roadway reaches a low area at 
the mid-block between Loveland Avenue and Cornelia Avenue. All runoff flows to the north. The 
roadway begins to transition from crowned to superelevated at the intersection of 5th Street and 
Cornelia Avenue, reaching full superelevation at the intersection of 5th Street and Prospect 
Avenue where runoff flows to the north and collected by existing catch basins and routed to 
discharge at Brewery Creek (east).  

The eastern portion of the project consists of TDA 4 and 5. The roadway superelevation 
changes directions at the Japanese Gulch bridge where runoff begins to flow toward the south 
until the intersection of Mukilteo Boulevard and Leslie Lane. Runoff is primarily collected in 
catch basins and routed to a discharge point northeast of the Japanese Gulch bridge. The 
roadway returns to a normal crown just after the intersection of Mukilteo Boulevard and Leslie 
Lane and remains crowned until the end of the project limits at the intersection of Mukilteo Lane 
and Mukilteo Boulevard.  
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Runoff from the north and south side of Mukilteo Boulevard is collected in catch basins and 
routed to a discharge point east of Scurlock Lane that outfalls into Edgewater Creek. 

1.2 PROPOSED CONDITIONS 

The proposed improvements along 5th Street include the addition of bike lanes, paved parking 
and shared use paths. The improvements will require widening of the existing roadway section, 
construction of walls, and relocation of existing stormwater infrastructure. Along Mukilteo 
Boulevard, east of the Japanese Gulch Creek bridge, the improvements are generally limited to 
re-channelizing the existing pavement section to include bike lanes on the outside of the 
existing travel lanes. 
The project will add more than 5,000 square feet of new hard surfaces. This is a roadway 
project and the additional new hard surface will be less than 50% of the existing hard surface 
within the limits of proposed roadway improvements. Due to the new hard surfaces being less 
than 50% of the existing hard surfaces, the Minimum Requirements will not apply to the 
replaced hard surfaces. All minimum requirements will apply to the new hard surfaces and 
converted pervious surface areas. Proposed flow control and water quality facilities is discussed 
in Section 5.0 of this report. 

The TDA Overview Map, attached as Appendix A of this report, shows site topography, project 
limits, threshold discharge areas, and discharge points. The Individual Basin Maps, attached as 
Appendix B of this report, show the proposed improvements and corresponding hard surfaces 
within each TDA. A summary of the target areas associated with each of the TDAs illustrated in 
the Appendices listed above is tabulated below in Table 1. 

 
Table 1: TDA Areas 

Surface 
Description 

TDA Areas  

1 2 3 4 5 

 sf ac sf ac sf ac sf ac sf ac 

Total TDA 
Area 

23,230 0.533 36,490 0.838 140,110 3.21 111,830 2.57 46,810 1.07 

Existing Hard 
Surface  

22,638 0.519 23,730 0.545 97,486 2.23 87,070 1.99 28,320 0.650 

New Hard 
Surface 

200 0.005 3,105 0.071 14,085 0.323 2,021 0.046 666 0.015 

Replaced 
Hard Surface 

206 0.005 3,890 0.089 23,006 0.582 3,591 0.082 979 0.022 

Converted 
Pervious 

200 0.005 495 0.011 4,925 0.113 1,552 0.036 666 0.015 
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MINIMUM REQUIREMENTS 

This section describes the stormwater Minimum Requirements (MR) that pertain to the 5th Street 
Bicycle and Pedestrian Project. The project will meet the requirements of the Washington 
Department of Ecology’s (DOE) 2019 publication of the Stormwater Management Manual for 
Western Washington (SWMMWW, 2019).  

The project is split into 5 TDAs, so the applicability of minimum requirements is evaluated for 
each TDA below in sections 2.1-2.9. SWMMWW Figure I-3.3: Flow Chart for Determining 
Requirements for Redevelopment for each TDA have been included in Appendix C. 

1.3 MR1: PREPARATION OF STORMWATER SITE PLANS 

Stormwater site plans have been included in Appendix D. 

1.4 MR2: CONSTRUCTION STORMWATER POLLUTION 

PREVENTION PLAN (SWPPP) 

A SWPPP has been developed and submitted separately. The SWPPP was designed to meet 
all requirements of the 2019 SWMMWW. Erosion and Sediment Control plans will be submitted 
as part of project construction plans. 

1.5 MR3: SOURCE CONTROL OF POLLUTION 

Source control BMPs will be installed during construction for specific pollution-generating 
activities to prevent prohibited discharges and contaminants from coming into contact with 
stormwater runoff. 

1.6 MR4: PRESERVATION OF NATURAL DRAINAGE SYTEMS AND 

OUTFALLS 

Proposed stormwater runoff patterns will match the existing runoff patterns and will continue to 
discharge to existing outfall locations. See Appendix A for a figure of outfall locations. A table of 
receiving water bodies is below in Table 2. 

Table 2: Receiving Water Bodies 

TDA Receiving Water Body 
1 Puget Sound 

2 Brewery Creek 

3 Brewery Creek (East) 

4 Japanese Gulch 

5 Edgewater Creek 
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1.7 MR5: ON-SITE STORMWATER MANAGEMENT  

The project triggers MR 1 through 9 and is not flow control exempt as stated in section 2.7 of 
this report. See below for Figure 2: Flow Chart for Determining MR#5 Requirements from 
Chapter 3, Volume 1 of 2019 SWMMWW.  

 
Figure 2: Flowchart for Determining MR#5 Requirements 
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Per the 2019 SWMMWW, the on-site stormwater management for projects triggering MR 1-5, 
outside the UGA on a parcel that is 5 acres or larger, where the developer chooses not to meet 
the LID performance standard is required to consider BMPs in list #2. The following BMPs are 
identified for the different surface types in the project per Table I-3.2 of SWMMWW. See Table 3 
below showing the recommended BMPs for each surface type. 

Table 3: List Approach for MR#1-MR#9 Projects That Are Not Flow Control Exempt 

Surface  Type  Recommended BMPs  

Lawn and Landscaped Areas BMP T5.13: Post-Construction Soil Quality and Depth 

Roofs 

1. BMP T5.30: full Dispersion or BMP T5.10A: Downspout Full 
Infiltration 

2. BMP T7.30: Bioretention 
3. BMP T5.10B: Downspout Dispersion Systems 
4. BMP T5.10C: Perforated Stub-out Connections 

Other Hard Surfaces 

1. BMP T5.30: Full Dispersion   
2. BMP T5.15 Permeable Pavements 
3. BMP T7.30 Bioretention 
4. BMP T5.12: Sheet Flow Dispersion or 

BMP T5.11: Concentrated Flow Dispersion 
 
This section evaluates the feasibility of the above BMPs for each type of surface within the 
project. 

1. Lawn and Landscaped Areas: 
o Post-Construction soil quality and depth (BMP T5.13) will be implemented for the 

proposed landscape. 
2. Roofs: 

o This is a sidewalk improvement project and does not include any roof surfaces. 
None of the recommended BMPs for this surface type are applicable on this 
project. 

3. Other Hard Surfaces: 
o Full Dispersion: This is an urban project and there are no forest or native 

vegetative areas that provide a minimum 100 feet flow path the fully disperse 
runoff from the public roadway, so full dispersion is not feasible. 

o Permeable Pavements: Geotechnical evaluation completed by HWA 
GeoSciences recommends that infiltration not be used on this project due to the 
presence of glacially-consolidated soils and steep slopes. See Appendix G for 
Geotechnical Report. 

o Bioretention: In addition to the infiltration concerns described above, there is 
also potential for infiltrating water to impact nearby existing basements. As this is 
an urbanized area, there is insufficient space within the existing public right-of-
way for bioretention BMPs. 



7 
 
 

o Sheet Flow Dispersion is infeasible due to insufficient space and the flow with 
will not meet the minimum requirement of 10 feet of vegetation. Concentrated 
Flow Dispersion is also infeasible as there is no space on-site where the 
existing pavement could be dispersed to 25 feet of vegetation. 

 
 

1.8 MR6: RUNOFF TREATMENT 

Based on the 2019 SWMMWW, runoff treatment must be provided if there is more than 5,000 
square feet of new hard surfaces in a TDA. New hard surface areas for each TDA can be found 
in Table 1 and show that TDA’s 1,2,5 and 4 propose new hard surface areas that are less than 
5,000 square feet. Therefore, runoff treatment is not required for those TDA’s. However, water 
quality treatment is triggered in TDA 3 as the proposed roadway improvements result in a new 
hard surface area of 0.323 acres (14,085 square feet), which is greater than 5,000 square feet.  
 
As per DOE’s 2019 SWMMWW, oil water Separation is required for a roadway intersection with 
a measured Average Daily Traffic (ADT) count of 25,000 vehicles or more on the main roadway 
and 15,000 vehicles or more on any intersecting roadway, excluding projects proposing 
primarily pedestrian or bicycle improvements. The intersection of 5th Street and Mukilteo 
Boulevard has an ADT of less than 25,000 vehicles and all intersecting roads in the project area 
have an ADT of less than 15,000 vehicles. In addition, this project primarily proposes pedestrian 
and bicyclist improvements, therefore it is exempt from providing oil control. 
 
As discussed in section 1.7, due to the presence of glacially consolidated soils, steep slopes, 
and localized shallow perched groundwater, stormwater infiltration should not be used on this 
project. 
 
According to local government body regulations, phosphorous control is often a requirement 
when the project is discharging to one of the following: 

• Those waterbodies reported under section 305(b) of the Clean Water Act, and 
designated as not supporting beneficial uses due to phosphorous or other water quality 
criteria related to excessive phosphorous. 
 

• Those listed in Washington State’s Nonpoint Source Assessment required under section 
319(a) of the Clean Water Act due to nutrients. 

 
The project discharges into the water bodies listed above in Table 2. None of the water bodies 
have been determined as sensitive to phosphorous. Therefore, phosphorous treatment will not 
be required for this project. 
 
As seen in Figure 3: Runoff Treatment BMP Selection Flow Chart, from Volume I of 2019 
SWMMWW, the final step is to determine if Enhanced Treatment is required for the runoff 
generated from the new hard surface area within the project. Enhanced treatment provides a 
reduction in dissolved metals and is required for projects that discharge directly to fresh waters 
designated for aquatic life use or that have an aquatic life use. Runoff collected from TDA 3 is 
routed via catch basins and storm pipes to discharge directly into Brewery Creek (east), which 
contains existing aquatic life. Therefore, enhanced treatment is required for this project. See 
section 5.2 for water quality discussion. 
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Figure 3: Runoff Treatment BMP Selection Flow Chart 

1.9 MR7: FLOW CONTROL 

There is one outfall in TDA 3 that drains to Brewery Creek (east) before discharging into Puget 
Sound. Brewery Creek is not a flow control exempt water body. Per the 2019 SWMMWW, the 
flow control requirement is triggered if the new impervious surface is more than 5,000 square 
feet. TDA’s 1, 2, 5 and 4 propose new hard surface areas that are less than 5,000 square feet. 
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Therefore, those TDA’s are not required to provide flow control. However, TDA 3 proposes 
14,085 square feet of new hard surface. Therefore, flow control must be provided in TDA 3. See 
section 5.1 for flow control discussion and Figure 4 (below) for minimum requirements flow chart 
for TDA 3. 

 
Figure 4: TDA 3 Flow Chart for Determining Requirements for Redevelopment 
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1.10 MR8:  WETLANDS PROTECTION 

The runoff from the project maintains the existing outfall locations for each TDA and does not 
require any stormwater BMPs for wetland protection. 

1.11 MR9:  OPERATION AND MAINTENANCE 

An operation and maintenance manual for the proposed stormwater facilities and BMPs has 
been included in Appendix K. 

2.0 SITE AND BASIN ASSESSMENT 

This is a bicycle and pedestrian project with minimal impacts to the existing topography. The 
portion west of the Japanese Gulch Creek bridge includes widening the roadway to include 
bicycle and pedestrian facilities in each direction. This work will include primarily roadway 
overlay with some full depth paving for the new at-grade paths. Fifth Street is graded to maintain 
existing drainage patterns, where it is crowned throughout the corridor except between Cornelia 
Ave and Leslie Lane where it transitions to a superelevated condition. 
The portion of the corridor east of the Japanese Gulch Creek bridge maintains existing drainage 
patterns and is collected and conveyed by the existing storm drainage structures and pipes.  
The portion of the corridor West of the Japanese Gulch Creek bridge, where the roadway 
section is being widened, is comprised of the following proposed collection and conveyance 
system: 

• From Park Avenue to Loveland Avenue, catch basins will be installed along the north 
and south side of the road. This portion of the storm system is laid out with the purpose 
of collecting runoff within TDA 3 and routing it to the underground detention vault. This 
system is limited to the segment of 5th Street between Park Ave and Loveland Ave where 
it first routes collected runoff to a 7’x9’ Modular Wetland System (MWS) for enhanced 
water quality treatment before entering the detention vault. 

• On 5th Street from Lincoln Avenue to Park Avenue, catch basins will be installed along 
the south side of the road in the proposed landscape strip. The system will discharge to 
the existing storm systems. Runoff along the north side of the road will follow existing 
drainage patterns and sheet flow off-site to the north. 

• On 5th Street from Loveland Avenue to Cornelia Avenue, catch basins will be installed 
along both sides of the road and connect to the existing storm system that runs north to 
discharge into Brewery Creek (east).  

• From Cornelia Street to the end of TDA 3, runoff flows to the north side of the road due 
to the superelevated roadway condition. This runoff is collected in new and existing 
catch basins that outfall to Brewery Creek (east). 

• From the end of TDA 3 to Mukilteo Lane, the existing drainage pattern is maintained, 
and runoff is collected by the existing storm system. There are no new drainage 
structures or pipes proposed in this segment of the project. 
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2.1 OFF-SITE ANALYSIS 

Offsite residential areas abutting the north and south side of the roadway contribute runoff to the 
catch basins and pipes within the existing and proposed storm systems along the north and 
south sides of the alignment. The existing conveyance along the south side of the road between 
Loveland Avenue and Cornelia Avenue includes a shallow paved dich line with catch basins to 
collect and route runoff too discharge into the existing storm system. Due to the proposed 
roadway widening, the existing flow line will be replaced by the new sidewalk limits. The 
proposed flow line runs through the center of the landscape strips and runoff is collected in 
catch basins and routed to maintain the same discharge point into the existing storm system. 

Similarly, the existing ditch on the north side of the road from Prospect Avenue to Centennial 
Park will be covered by the proposed sidewalk limits. The City has documented the existing 
culvert pipe that runs under the existing gravel parking area at Centennial Park and discharges 
into the existing ditch has been damaged and needs to be replaced. This pipe currently routes 
water from the ditch east to outfall into Japanese Gulch via 12” CMP pipe. As this ditch is being 
replaced by new sidewalk, the runoff will now be collected by a series of catch basins and pipes 
along the new low points and flow line. The runoff will then discharge into an existing catch 
basin and maintain the existing outfall pipe and location. The existing culvert will be abandoned 
in place. 

2.2 SOILS/INFILTRATION RATES 

Geotechnical investigations were conducted by HWA GeoSciences in March 2022. The 
subsurface investigation revealed near surface soils primarily consisting of medium dense to 
very dense, slightly silty to silty sand with gravel. The use of infiltration for stormwater design is 
not recommended for the project given the presence of glacially-consolidated soils and nearby 
steep slopes. Groundwater seepage was encountered at depths ranging from 5 to 7.5 feet. 
Detention vault calculations for buoyancy assumed a groundwater depth of 5 feet, respectively. 
See Appendix G for the complete geotechnical report of the project site.  

2.3 CRITICAL AREAS AND FLOOD PLAIN 

See Figures 5 and 6 below for the City of Mukilteo iMap showing the critical areas and landslide 
hazards within and adjacent to the project limits. No wetlands or flood plains existing within the 
project limits. Wetlands and stream buffers have been identified adjacent to the project limits at 
stream crossing locations. 

The proposed design is not anticipated to increase existing issues within the project limits. Flow 
control will be implemented in TDA 3 to manage additional runoff from the new impervious 
surface proposed. This will result in decreased runoff rates and controlled flows where the 
proposed conveyance system connects to the existing system on the west side of Loveland 
Avenue (north of 5th Street). Changes to existing drainage patterns and runoff rates in TDA 1-2 
and 4-5 will be minimal to none and should not impact the critical areas discussed. 
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Figure 5: Critical Areas 

 
Figure 6: Landslide Hazard Areas 
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2.4 DOWNSTREAM ANALYSIS 

A downstream analysis is necessary if changes in flows could impair or alter conveyance 
systems, stream banks, bed sediment, or aquatic habitat. Downstream analysis includes 
analyzing capacities of conveyance and outfall systems and checking for probable flooding and 
erosion problems downstream due to increased flows in the proposed condition. If there is 
flooding or erosion in the existing condition, the proposed systems would need to be designed 
to ensure these problems are not aggravated. 

The project proposes 14,085 square feet of new hard surface, which is above the 5,000 square 
foot new hard surface threshold (see Figure 4). Flow control will be provided in TDA 3 which will 
reduce overall flows entering the existing downstream systems. TDA’s 2 and 4 propose 3,105 
and 2,021 square feet of new hard surface, respectively. Therefore, both TDA’s are under the 
5,000 square foot threshold and should result in minimal increases to flows. 

To confirm that the conveyance system has adequate capacity for proposed flows, conveyance 
pipe sizing calculations have been completed and have been included in Appendix H. 

4.0 CONSTRUCTION STORMWATER POLLUTION 

PREVENTION PLAN (SWPPP) 

A SWPPP was developed following 2019 SWMMWW requirements and the City of Mukilteo 
Development Standards, as amended in 2019. This documented will be updated by the 
contractor during construction. See Appendix L for SWPPP. 

5.0 PERMANENT STORMWATER CONTROL 

5.1 FLOW CONTROL 

As discussed in section 2.0 of this report, all minimum requirements will apply to the new hard 
surfaces created within TDA 3. The flow control minimum requirement is met by constructing an 
underground vault placed between Park Avenue and Loveland Avenue. Stormwater facility size 
is listed in Table 4. 

Table 4: FC-1 Stormwater Facility Size 

Stormwater 
Facility 

Live 
Storage 

Depth (ft) 

Interior 
Area 
(sf) 

Flow Control Live 
Storage (cf) Max. Volume (cf) 

FC 2-1 6’-9” 1,992 13,446 15,438 

The proposed detention vault has been sized to meet MR 7 for 31,233 square feet, which 
includes 0.45 acres of impervious and 0.192 acres of pervious area. The results from the model 
are shown below. See MGSFlood output files in Appendix E.  
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 ***********Compliance Point Results ************* 
 
Scenario Predeveloped Compliance Subbasin: Subbasin 1 
 
Scenario Postdeveloped Compliance Link: New Structure Lnk1                                           
 
      *** Point of Compliance Flow Frequency Data ***  
      Recurrence Interval Computed Using Gringorten Plotting Position 
 
 Predevelopment Runoff   Postdevelopment Runoff 
Tr (Years) Discharge (cfs)   Tr (Years) Discharge (cfs) 
----------------------------------------------------------------------------------------------------------------------  
   2-Year        1.522E-02  2-Year        6.866E-03 
   5-Year        2.415E-02  5-Year        8.118E-03 
   10-Year       3.121E-02  10-Year       9.112E-03 
   25-Year       4.057E-02  25-Year       2.172E-02 
   50-Year       4.475E-02  50-Year       2.918E-02 
   100-Year      5.105E-02  100-Year      3.363E-02 
   200-Year      7.042E-02  200-Year      3.775E-02 
   500-Year      9.645E-02  500-Year      4.319E-02 
 ** Record too Short to Compute Peak Discharge for These Recurrence Intervals 
 
 
**** Flow Duration Performance **** 
Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%):      -24.9%   PASS 
Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%):     -24.9%   PASS 
Maximum Excursion from Q2 to Q50 (Must be less than 10%):       -52.6%   PASS 
Percent Excursion from Q2 to Q50 (Must be less than 50%):         0.0%   PASS 
 
-------------------------------------------------------------------------------------------------  
MEETS ALL FLOW DURATION DESIGN CRITERIA:   PASS 
------------------------------------------------------------------------------------------- ------ 

Runoff is collected and routed through a system of proposed catch basins and pipes west of the 
detention vault. The proposed system bypasses the existing drainage system and enters an 
MWS for enhanced treatment before discharging into the detention vault. Vault FC2-1 will be a 
pre-cast panel vault with a main vault total inside depth of 8.33 feet and sump total inside depth 
of 12.5 feet. The vault has been designed to provide six inches of sediment storage and 1.08 
feet of freeboard above the overflow water surface. Vault layout and storage elevations can be 
found in Appendix D: Stormwater Site Plans. 

5.2 WATER QUALITY 

As discussed in section 1.7 of this report, TDA 3 is required to provide enhanced water quality 
treatment for runoff. Water quality is achieved by a modular wetland system (MWS). MWS units 
are composed of a pretreatment chamber containing filtration cartridges and a horizontal-flow 
biofiltration chamber with a peripheral void area that provide enhanced water quality treatment. 
The unit will have a solid lid and be located in the westbound lane of 5th Street.  

The proposed MWS filtration cartridge vaults and biofiltration chamber are sized based on the 
offline water quality flow rate of 0.04 cfs flow rate. The results from the model are shown below. 
See MGSFlood output files in Appendix E. 
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----------------------SCENARIO: POSTDEVELOPED 
 
Number of Links:  1 
 
 
********** Link: MWS Vault                                                    ********** 
 
 2-Year Discharge Rate : 0.183 cfs 
 
 15-Minute Timestep, Water Quality Treatment Design Discharge 
 On-line Design Discharge Rate (91% Exceedance):  0.07 cfs 
 Off-line Design Discharge Rate (91% Exceedance):  0.04 cfs 
 
 
 Infiltration/Filtration Statistics-------------------- 
 Inflow Volume (ac-ft):  217.22 
 Inflow Volume Including PPT-Evap (ac-ft):  217.22 
 Total Runoff Infiltrated (ac-ft):  0.00,  0.00% 
 Total Runoff Filtered (ac-ft):  0.00,  0.00% 
 Primary Outflow To Downstream System (ac-ft):  217.22 
 Secondary Outflow To Downstream System (ac-ft):  0.00 
 Volume Lost to ET (ac-ft):  0.00 
 Percent Treated (Infiltrated+Filtered+ET)/Total Volume: 0.00% 
 
 

5.3 SOURCE CONTROL 

No potential pollutants requiring source control have been identified in this project. Water quality 
treatment will be provided by the MWS as required by the Minimum Requirements. 

5.4 CONVEYANCE SYSTEM ANALYSIS AND DESIGN 

Inlet spacing on 5th Street was determined per the City of Mukilteo Development standards as 
follows: 

 
3.6.3 Catch Basins and Junctions 

1. Catch Basins shall be spaced no greater than 150 feet. 
 

2. Where the width of the tributary road surface exceeds 35 feet, the cross slope 
exceeds four percent, catch basin analysis is required. The analysis must show 
the depth of the water at the edge of traveled way does not exceed 0.12 feet or 
extend more than five feet into the traveled way for the 10-year storm event. 

This project does not propose catch basins in areas where the tributary road surface exceeds 
35 feet, and the cross slope exceeds four percent so catch basin analysis is not required. The 
proposed valley gutter along the south side of 5th Street has been evaluated to meet spread 
requirements along the roadway and sidewalk. Inlet spacing and spread calculations have been 
included in Appendix I. All pipes included in the proposed conveyance design for this project 
have been sized to provide adequate capacity for the 25-year storm event. Pipe sizing 
calculations have been included in Appendix H.  
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Due to the increased roadway section width, some of the existing ditches along the north side of 
5th Street have been shifted and realigned just north of the existing locations in order to maintain 
existing drainage patterns. Ditch capacity analysis has been completed for all proposed ditches 
to confirm that adequate capacity is provided. Ditch analysis has been included in Appendix J. 

6.0 OTHER PERMITS 

No additional permits are anticipated for the project. 
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TDA Total Area (sf) Total Area (acre)

1 23,230 0.5333
2 36,490 0.8377
3 140,110 3.2165
4 111,830 2.5673
5 46,810 1.0746

Project Total 358,470 8.2293

TDA Total Area (sf)
Existing Impervious 

Area (sf)

1 23,230 22,638
2 36,490 23,730
3 140,110 97,486
4 111,830 87,070
5 46,810 28,321

Project Total 358,470 259,245

TDA Receiving Water Body Stream Classification
1

1 Puget Sound -
2 Brewery Creek 4(H)
3 Brewery Creek (East) -
4 Japanese Gulch 3
5 Edgewater Creek 4

1https://www.codepublishing.com/WA/Mukilteo/#!/Mukilteo17/Mukilteo1752C.html

TOTAL PROJECT AREAS



Receiving Water Body

TDA
New + Replaced 
Impervious (SF)

New 
Impervious 

(SF)

New 
Impervious, 

Landscape to 
Pavement (SF)

New 
Impervious, 

Gravel to 
Pavement (SF)

Replaced 
Impervious 

(SF)
TDA

New 
Impervious 

(acre)

New 
Impervious 
(Pervious, 

acre)

New 
Impervious 
(Upgraded 

Impervious, 
acre)

Replaced 
Impervious 

(acre)

Puget Sound 1 406 200 200 0 206 1 0.0046 0.0046 0.0000 0.0047
Brewery Creek 2 6,446 3,101 495 2,606 3,345 2 0.0712 0.0114 0.0598 0.0768
Brewery Creek (East) 3 34,031 19,143 4,934 14,209 14,888 3 0.4395 0.1133 0.3262 0.3418

Japanese Gulch Creek 4 5,374 2,021 1,552 469 3,353 4 0.0464 0.0356 0.0108 0.0770
Edgewater Creek 5 2,301 947 947 0 1,354 5 0.0217 0.0217 0.0000 0.0311

Project Totals 48,558 25,412 8,128 17,284 23,146 Project Totals 0.5834 0.1866 0.3968 0.5314

Receiving Water Body TDA
New + Replaced 
Impervious (SF)

New 
Impervious 

(SF)

New 
Impervious, 

Landscape to 
Pavement (SF)

New 
Impervious, 

Gravel to 
Pavement (SF)

Replaced 
Impervious 

(SF)
TDA

New 
Impervious 

(acre)

New 
Impervious 
(Pervious, 

acre)

New 
Impervious 
(Upgraded 

Impervious, 
acre)

Replaced 
Impervious 

(acre)

Puget Sound 1 426 210 210 0 216 1 0.0048 0.0048 0.0000 0.0050
Brewery Creek 2 6,768 3,256 520 2,736 3,512 2 0.0747 0.0119 0.0628 0.0806
Brewery Creek (East) 3 35,733 20,100 5,181 14,919 15,632 3 0.4614 0.1189 0.3425 0.3589
Japanese Gulch Creek 4 5,643 2,122 1,630 492 3,521 4 0.0487 0.0374 0.0113 0.0808
Edgewater Creek 5 2,416 994 994 0 1,422 5 0.0228 0.0228 0.0000 0.0326

Project Totals 50,986 26,683 8,534 18,148 24,303

Add 5% contingency

TOTAL PROJECT AREAS



Figure I-3.2: Flow Chart for Determining Requirements for 
Redevelopment

2019 Stormwater Management Manual for Western Washington

Volume I - Chapter 3 - Page 90

 ENTIRE PROJECT



Figure I-3.2: Flow Chart for Determining Requirements for 
Redevelopment

2019 Stormwater Management Manual for Western Washington

Volume I - Chapter 3 - Page 90

TDA 1



Figure I-3.2: Flow Chart for Determining Requirements for 
Redevelopment

2019 Stormwater Management Manual for Western Washington

Volume I - Chapter 3 - Page 90
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Figure I-3.2: Flow Chart for Determining Requirements for 
Redevelopment

2019 Stormwater Management Manual for Western Washington

Volume I - Chapter 3 - Page 90
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Figure I-3.2: Flow Chart for Determining Requirements for 
Redevelopment
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Figure I-3.2: Flow Chart for Determining Requirements for 
Redevelopment
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————————————————————————————————— 

MGS FLOOD 
PROJECT REPORT 

 
Program Version: MGSFlood 4.58 
Program License Number: 200410007 
Project Simulation Performed on: 10/27/2022 10:20 AM 
Report Generation Date: 10/27/2022 10:20 AM 

 
————————————————————————————————— 

 
Input File Name:  mukilteo 5th TDA 3 vault.fld 
Project Name:     Mukilteo 5th  
Analysis Title:     TDA 3 Vault 
Comments:          
———————————————— PRECIPITATION INPUT ———————————————— 
 
Computational Time Step (Minutes):  15 
 
Extended Precipitation Time Series Selected 
 
Full Period of Record Available used for Routing 
 
Climatic Region Number:  15 
Precipitation Station :   96004005 Puget East 40 in_5min 10/01/1939-10/01/2097 
Evaporation Station   :   961040 Puget East 40 in MAP 
 
Evaporation Scale Factor   :  0.750 
 
HSPF Parameter Region Number:  1 
HSPF Parameter Region Name  :  Ecology Default 
 
 ********** Default HSPF Parameters Used (Not Modified by User) *************** 
 
 
********************** WATERSHED DEFINITION *********************** 
 
    Predevelopment/Post Development Tributary Area Summary 
      Predeveloped        Post Developed 
 Total Subbasin Area (acres)       0.717      0.717 
 Area of Links that Include Precip/Evap (acres)      0.000      0.000 
 Total (acres)         0.717      0.717 
 
 
----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 
 
 
 ---------- Subbasin : Subbasin 1 ----------  
                     -------Area (Acres) -------- 
C, Forest, Flat  0.717 
---------------------------------------------- 



Subbasin Total   0.717 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  1 
 
 
 ---------- Subbasin : Subbasin 1 ----------  
                     -------Area (Acres) -------- 
C, Lawn, Flat   0.267 
ROADS/FLAT   0.450 
---------------------------------------------- 
Subbasin Total   0.717 
 
 
 
************************* LINK DATA ******************************* 
 
----------------------SCENARIO: PREDEVELOPED 
Number of Links:  0 
 
 
************************* LINK DATA ******************************* 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Links:  1 
 
 
------------------------------------------ 
Link Name: New Structure Lnk1                                           
Link Type:  Structure 
Downstream Link: None 
 
Prismatic Pond Option Used 
Pond Floor Elevation (ft)  :    98.95 
Riser Crest Elevation (ft)  :    105.70 
Max Pond Elevation (ft)  :    106.70 
Storage Depth (ft)  :    6.75 
Pond Bottom Length (ft)  :     166.0 
Pond Bottom Width (ft)  :     12.0 
Pond Side Slopes (ft/ft)  : Z1= 0.00   Z2= 0.00  Z3= 0.00  Z4= 0.00 
Bottom Area (sq-ft)  :    1992. 
Area at Riser Crest El (sq-ft) :    1,992. 
   (acres) :     0.046 
Volume at Riser Crest (cu-ft) :    13,446. 
   (ac-ft) :    0.309 
Area at Max Elevation  (sq-ft) :    1992. 
   (acres) :     0.046 
Vol at Max Elevation  (cu-ft) :   15,438. 
   (ac-ft) :    0.354 
 
Hydraulic Conductivity (in/hr) :  0.00 
Massmann Regression Used to Estimate Hydralic Gradient 
Depth to Water Table (ft)  : 100.00 
Bio-Fouling Potential  : Low 
Maintenance   : Average or Better 
 



Riser Geometry 
Riser Structure Type  : Circular 
Riser Diameter (in)  : 18.00 
Common Length (ft)  : 0.000 
Riser Crest Elevation  : 105.70 ft 
 
 Hydraulic Structure Geometry   
 
Number of Devices:    2 
 
      ---Device Number   1 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  98.95 
Diameter (in)  :  0.38 
Orientation   : Horizontal 
Elbow    : No 
 
      --- Device Number   2 --- 
Device Type  : Vertical Rectangular Orifice  
Control Elevation (ft) :  105.00 
Length (in)  :   0.25 
Height (in)  :   6.00 
Orientation  : Vertical 
Elbow    : No 
 
 
**********************FLOOD FREQUENCY AND DURATION STATISTICS******************* 
 
----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 
Number of Links:  0 
 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  1 
Number of Links:  1 
 
********** Subbasin: Subbasin 1 ********** 
 
 Flood Frequency Data(cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year  0.196 
   5-Year  0.253 
   10-Year 0.303 
   25-Year 0.423 
   50-Year 0.496 
   100-Year 0.627 
   200-Year 0.643 
   500-Year 0.662 
 
 
 
********** Link: New Structure Lnk1                                           **********    Link Inflow 
Frequency Stats 



 Flood Frequency Data(cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year  0.196 
   5-Year  0.253 
   10-Year 0.303 
   25-Year 0.423 
   50-Year 0.496 
   100-Year 0.627 
   200-Year 0.643 
   500-Year 0.662 
 
 
 
********** Link: New Structure Lnk1                                           **********    Link WSEL 
Stats 
 WSEL Frequency Data(ft) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        WSEL Peak (ft) 
====================================== 
   1.05-Year 100.837 
   1.11-Year 101.069 
   1.25-Year 101.365 
   2.00-Year 102.298 
   3.33-Year 102.921 
      5-Year 103.630 
     10-Year 104.846 
     25-Year 105.363 
     50-Year 105.499 
   100-Year 105.571 
 
 
 
 ***********Groundwater Recharge Summary *************  
Recharge is computed as input to Perlnd Groundwater Plus Infiltration in Structures 
 
               Total Predeveloped Recharge During Simulation 
Model Element                         Recharge Amount (ac-ft) 
-----------------------------------------------------------------------------------------------  
Subbasin: Subbasin 1           123.675 
_____________________________________ 
Total:                                   123.675 
 
             Total Post Developed Recharge During Simulation 
Model Element                         Recharge Amount (ac-ft) 
-----------------------------------------------------------------------------------------------  
Subbasin: Subbasin 1           32.651 
Link:     New Structure Lnk1   0.000 
_____________________________________ 
Total:                                       32.651 
 
Total Predevelopment Recharge is Greater than Post Developed 
Average Recharge Per Year, (Number of Years= 158) 
Predeveloped:   0.783 ac-ft/year,  Post Developed:   0.207 ac-ft/year 
 



 ***********Water Quality Facility Data *************  
 
----------------------SCENARIO: PREDEVELOPED 
 
Number of Links:  0 
 
 
----------------------SCENARIO: POSTDEVELOPED 
 
Number of Links:  1 
 
 
********** Link: New Structure Lnk1                                           ********** 
 
 Basic Wet Pond Volume (91% Exceedance):  2273. cu-ft 
 Computed Large Wet Pond Volume, 1.5*Basic Volume:  3410. cu-ft 
 
 2-Year Discharge Rate : 0.007 cfs 
 
 15-Minute Timestep, Water Quality Treatment Design Discharge 
 On-line Design Discharge Rate (91% Exceedance):  0.07 cfs 
 Off-line Design Discharge Rate (91% Exceedance):  0.04 cfs 
 
 
 Infiltration/Filtration Statistics-------------------- 
 Inflow Volume (ac-ft):  255.01 
 Inflow Volume Including PPT-Evap (ac-ft):  255.01 
 Total Runoff Infiltrated (ac-ft):  0.00,  0.00% 
 Total Runoff Filtered (ac-ft):  0.00,  0.00% 
 Primary Outflow To Downstream System (ac-ft):  254.96 
 Secondary Outflow To Downstream System (ac-ft):  0.00 
 Volume Lost to ET (ac-ft):  0.00 
 Percent Treated (Infiltrated+Filtered+ET)/Total Volume: 0.00% 
 
 
 ***********Compliance Point Results ************* 
 
Scenario Predeveloped Compliance Subbasin: Subbasin 1 
 
Scenario Postdeveloped Compliance Link: New Structure Lnk1                                           
 
      *** Point of Compliance Flow Frequency Data ***  
      Recurrence Interval Computed Using Gringorten Plotting Position 
 
 Predevelopment Runoff   Postdevelopment Runoff 
Tr (Years) Discharge (cfs)   Tr (Years) Discharge (cfs) 
----------------------------------------------------------------------------------------------------------------------  
   2-Year        1.522E-02  2-Year        6.866E-03 
   5-Year        2.415E-02  5-Year        8.118E-03 
   10-Year       3.121E-02  10-Year       9.112E-03 
   25-Year       4.057E-02  25-Year       2.172E-02 
   50-Year       4.475E-02  50-Year       2.918E-02 
   100-Year      5.105E-02  100-Year      3.363E-02 
   200-Year      7.042E-02  200-Year      3.775E-02 
   500-Year      9.645E-02  500-Year      4.319E-02 
 ** Record too Short to Compute Peak Discharge for These Recurrence Intervals 



 
 
**** Flow Duration Performance **** 
Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%):      -24.9%   PASS 
Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%):     -24.9%   PASS 
Maximum Excursion from Q2 to Q50 (Must be less than 10%):       -52.6%   PASS 
Percent Excursion from Q2 to Q50 (Must be less than 50%):         0.0%   PASS 
 
-------------------------------------------------------------------------------------------------  
MEETS ALL FLOW DURATION DESIGN CRITERIA:   PASS 
-------------------------------------------------------------------------------------------------  
 
 
**** LID Duration Performance **** 
Excursion at Predeveloped 8%Q2 (Must be Less Than 0%):      381.7% FAIL 
Maximum Excursion from 8%Q2 to 50%Q2 (Must be Less Than 0%):     518.7% FAIL 
 
------------------------------------------------------------------------------------------------- 
LID DURATION DESIGN CRITERIA: FAIL 
-------------------------------------------------------------------------------------------------  
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————————————————————————————————— 

MGS FLOOD 
PROJECT REPORT 

 
Program Version: MGSFlood 4.58 
Program License Number: 200410007 
Project Simulation Performed on: 10/31/2022 4:30 PM 
Report Generation Date: 10/31/2022 4:32 PM 

 
————————————————————————————————— 

 
Input File Name:  TDA 3 Final Concept.fld 
Project Name:     Mukilteo 5th St 
Analysis Title:     TDA 3 WQ 
Comments:          
———————————————— PRECIPITATION INPUT ———————————————— 
 
Computational Time Step (Minutes):  15 
 
Extended Precipitation Time Series Selected 
 
Full Period of Record Available used for Routing 
 
Climatic Region Number:  15 
Precipitation Station :   96004005 Puget East 40 in_5min 10/01/1939-10/01/2097 
Evaporation Station   :   961040 Puget East 40 in MAP 
 
Evaporation Scale Factor   :  0.750 
 
HSPF Parameter Region Number:  1 
HSPF Parameter Region Name  :  Ecology Default 
 
 ********** Default HSPF Parameters Used (Not Modified by User) *************** 
 
 
********************** WATERSHED DEFINITION *********************** 
 
    Predevelopment/Post Development Tributary Area Summary 
      Predeveloped        Post Developed 
 Total Subbasin Area (acres)       0.717      0.717 
 Area of Links that Include Precip/Evap (acres)      0.000      0.000 
 Total (acres)         0.717      0.717 
 
 
----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 
 
 
 ---------- Subbasin : Existing ----------  
                     -------Area (Acres) -------- 
C, Forest, Flat  0.717 
---------------------------------------------- 



Subbasin Total   0.717 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  1 
 
 
 ---------- Subbasin : Proposed ----------  
                     -------Area (Acres) -------- 
C, Lawn, Flat   0.267 
ROADS/FLAT   0.450 
---------------------------------------------- 
Subbasin Total   0.717 
 
 
 
************************* LINK DATA ******************************* 
 
----------------------SCENARIO: PREDEVELOPED 
Number of Links:  0 
 
 
************************* LINK DATA ******************************* 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Links:  1 
 
 
------------------------------------------ 
Link Name: MWS Vault                                                    
Link Type:  Copy 
Downstream Link: None 
 
 
**********************FLOOD FREQUENCY AND DURATION STATISTICS******************* 
 
----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 
Number of Links:  0 
 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  1 
Number of Links:  1 
 
********** Subbasin: Proposed ********** 
 
 Flood Frequency Data(cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year  0.196 
   5-Year  0.253 
   10-Year 0.303 
   25-Year 0.423 
   50-Year 0.496 
   100-Year 0.627 



   200-Year 0.643 
   500-Year 0.662 
 
 
 
********** Link: MWS Vault                                                    **********    Link Outflow 1 
Frequency Stats 
 Flood Frequency Data(cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year  0.196 
   5-Year  0.253 
   10-Year 0.303 
   25-Year 0.423 
   50-Year 0.496 
   100-Year 0.627 
   200-Year 0.643 
   500-Year 0.662 
 
 
 
 ***********Groundwater Recharge Summary *************  
Recharge is computed as input to Perlnd Groundwater Plus Infiltration in Structures 
 
               Total Predeveloped Recharge During Simulation 
Model Element                         Recharge Amount (ac-ft) 
-----------------------------------------------------------------------------------------------  
Subbasin: Existing             123.675 
_____________________________________ 
Total:                                   123.675 
 
             Total Post Developed Recharge During Simulation 
Model Element                         Recharge Amount (ac-ft) 
-----------------------------------------------------------------------------------------------  
Subbasin: Proposed             32.651 
Link:     MWS Vault            0.000 
_____________________________________ 
Total:                                       32.651 
 
Total Predevelopment Recharge is Greater than Post Developed 
Average Recharge Per Year, (Number of Years= 158) 
Predeveloped:   0.783 ac-ft/year,  Post Developed:   0.207 ac-ft/year 
 
 ***********Water Quality Facility Data *************  
 
----------------------SCENARIO: PREDEVELOPED 
 
Number of Links:  0 
 
 
----------------------SCENARIO: POSTDEVELOPED 
 
Number of Links:  1 
 
 



********** Link: MWS Vault                                                    ********** 
 
 Basic Wet Pond Volume (91% Exceedance):  2273. cu-ft 
 Computed Large Wet Pond Volume, 1.5*Basic Volume:  3410. cu-ft 
 
 2-Year Discharge Rate : 0.196 cfs 
 
 15-Minute Timestep, Water Quality Treatment Design Discharge 
 On-line Design Discharge Rate (91% Exceedance):  0.07 cfs 
 Off-line Design Discharge Rate (91% Exceedance):  0.04 cfs 
 
 
 Infiltration/Filtration Statistics-------------------- 
 Inflow Volume (ac-ft):  255.01 
 Inflow Volume Including PPT-Evap (ac-ft):  255.01 
 Total Runoff Infiltrated (ac-ft):  0.00,  0.00% 
 Total Runoff Filtered (ac-ft):  0.00,  0.00% 
 Primary Outflow To Downstream System (ac-ft):  255.01 
 Secondary Outflow To Downstream System (ac-ft):  0.00 
 Volume Lost to ET (ac-ft):  0.00 
 Percent Treated (Infiltrated+Filtered+ET)/Total Volume: 0.00% 
 
 
 ***********Compliance Point Results ************* 
 
Scenario Predeveloped Compliance Subbasin: Existing 
 
Scenario Postdeveloped Compliance Link: MWS Vault                                                    
 
      *** Point of Compliance Flow Frequency Data ***  
      Recurrence Interval Computed Using Gringorten Plotting Position 
 
 Predevelopment Runoff   Postdevelopment Runoff 
Tr (Years) Discharge (cfs)   Tr (Years) Discharge (cfs) 
----------------------------------------------------------------------------------------------------------------------  
   2-Year        1.522E-02  2-Year            0.196 
   5-Year        2.415E-02  5-Year            0.253 
   10-Year       3.121E-02  10-Year           0.303 
   25-Year       4.057E-02  25-Year           0.423 
   50-Year       4.475E-02  50-Year           0.496 
   100-Year      5.105E-02  100-Year          0.627 
   200-Year      7.042E-02  200-Year          0.643 
   500-Year      9.645E-02  500-Year          0.662 
 ** Record too Short to Compute Peak Discharge for These Recurrence Intervals 
 
 
**** Flow Duration Performance **** 
Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%):      554.6%   FAIL 
Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%):    2288.2%   FAIL 
Maximum Excursion from Q2 to Q50 (Must be less than 10%):     99999.0%   FAIL 
Percent Excursion from Q2 to Q50 (Must be less than 50%):       100.0%   FAIL 
 
-------------------------------------------------------------------------------------------------  
FLOW DURATION DESIGN CRITERIA:   FAIL 
------------------------------------------------------------------------------------------------- 
 

WQ DESIGN FLOW RATE FOR
MWS 2-1
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November 4, 2022 
HWA Project No. 2020-144-21 

KPFF Inc. 
1601 Fifth Avenue, Suite 1600 
Seattle, Washington 98101 

Attention: John McMillan, P.E., PMP 

Subject: GEOTECHNICAL REPORT 

 Mukiltoe 5th Street 

 Bicycle and Pedestrian Improvements 

 Mukilteo, Washington 

Mr. McMillan: 

In accordance with your request, HWA GeoSciences Inc. (HWA) completed a geotechnical 
engineering investigation in support of the 5th Steet Bicycle and Pedestrian Improvements project 
in Mukilteo, Washington.  This report presents the results of our field explorations and 
laboratory testing along with our recommendations pertaining to infiltration feasibility, 
earthwork, and luminaire & signal pole foundations.  The attached report summarizes the results 
of our study and presents our conclusions and recommendations.  

We appreciate the opportunity to provide geotechnical engineering services on this project.  If 
you have any questions regarding this report or require additional information or services, please 
contact the undersigned at your convenience. 

Sincerely, 

HWA GEOSCIENCES INC.  

 

 

 

Bryan Hawkins, P.E.   Ali Sirjani, P.E.   
Senior Geotechnical Engineer   Geotechnical Engineer 
 

Enclosure: Geotechnical Report  
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GEOTECHNICAL REPORT 

MUKILTEO 5TH STREET 

BICYCLE AND PEDESTRIAN IMPROVEMENTS  

MUKILTEO, WASHINGTON 

1. INTRODUCTION 

1.1 GENERAL 

This report summarizes the results of a geotechnical engineering investigation performed by 
HWA GeoSciences Inc. (HWA) for the 5th Steet Bicycle and Pedestrian Improvements project in 
Mukilteo, Washington.  The approximate location of the project site is shown on the Site and 
Vicinity Map, Figure 1, and on the Site and Exploration Plans, Figures 2A through 2K.  Our field 
work investigation consisted of logging the drilling of six boreholes to evaluate subsurface soil 
and groundwater conditions.  Laboratory tests were conducted on select soil samples obtained 
from the boreholes to determine relevant engineering properties of the subsurface soils.  
Engineering analyses were performed to develop the recommendations presented in this report. 

1.2 PROJECT UNDERSTANDING 

The project alignment is located along 5th Street and West Mukilteo Boulevard, from Lincoln 
Avenue to the Everett city limit, as shown on Figure 1, Site & Vicinity Map.  Within the 
boundaries of the project, 5th Street and West Mukilteo Boulevard consists of an asphalt-paved, 
two lane (one travel lane in each direction) collector arterial running east-west.  No curb, gutter 
or sidewalk currently exists on either side of the roadway.  Asphalt or gravel shoulders exist on 
both sides of the alignment.  We understand this project includes roadway widening to add 
bicycle lanes; new curb, gutter, and sidewalk; new planters and medians; stormwater drainage 
upgrades; and new luminaires.   

2. FIELD INVESTIGATION AND LABORATORY TESTING 

2.1 FIELD EXPLORATIONS 

A geotechnical engineer from HWA logged the drilling of 6 machine-drilled geotechnical 
borings, designated BH-1 through BH-6, to assess subsurface conditions along the alignment.  
The locations of the explorations are shown on the Site and Exploration Plans, Figures 2A 
through 2K.  The borings were drilled by Geologic Dill Partners of Bellevue, Washington on 
February 1, 2022, under subcontract to HWA, using a limited access Bobcat track-mounted drill 
rig equipped with hollow-stem augers.  The boring depths varied from approximately 16 to 21.5 
feet below ground surface (bgs).   



November 4, 2022 
HWA Project No. 2020-144-21 

2020-144 Final Geotechnical Report 11-04-22.docx 2 HWA GEOSCIENCES INC. 

In each boring, Standard Penetration Test (SPT) sampling was performed using a 2-inch outside 
diameter split-spoon sampler driven by a 140-pound hammer raised using a rope and cathead 
system.  During the SPT, samples were obtained by driving the sampler 18 inches into the soil 
with the hammer free-falling 30 inches.  The numbers of blows required for each 6 inches of 
penetration were recorded.  The Standard Penetration Resistance (“N-value”) of the soil is 
calculated as the number of blows required for the final 12 inches of penetration.  This 
resistance, or N-value, provides an indication of relative density of granular soils and the relative 
consistency of cohesive soils; both indicators of soil strength.  

A geotechnical engineer from HWA logged the explorations and recorded all pertinent 
information.  Soil samples obtained from the borings were classified in the field and 
representative portions were sealed in plastic bags.  Pertinent information including soil sample 
depths, stratigraphy, soil engineering characteristics, and groundwater occurrence was recorded.   
These soil samples were then taken to our Bothell, Washington, laboratory for further 
examination and testing.  

The stratigraphic contacts shown on the individual exploration logs represent the approximate 
boundaries between soil types; actual transitions may be more gradual.  The soil and 
groundwater conditions depicted are only for the specific date and location reported and, 
therefore, are not necessarily representative of other locations and times.  A legend of the terms 
and symbols used on the exploration logs is presented in Appendix A, Figure A-1.  Summary 
logs of the explorations are presented in Figures A-2 through A-7. 

2.2 LABORATORY TESTING 

Representative soil samples obtained from the drilled boreholes were taken to the HWA laboratory 
for further examination and testing.  Laboratory tests, as described below, were conducted on 
selected soil samples to characterize relevant engineering properties of the on-site soils.   

Moisture Content of Soil: The moisture content (percent by dry mass) of selected soil samples 
was determined in accordance with ASTM D 2216.  The results are shown at the sampled 
intervals on the appropriate exploration logs in Appendix A and on the laboratory test reports 
presented in Appendix B 

Particle Size Analysis of Soils: Selected samples were tested to determine the particle size 
distribution of material in accordance with ASTM D6913/D7928.  The results are summarized 
on the attached Particle-Size Analysis of Soils reports, Figures B-1 through B-6, Appendix B, 
which also provide information regarding the classification of the samples and the moisture 
content at the time of testing. 
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3. SITE CONDITIONS 

3.1 GENERAL GEOLOGIC CONDITIONS 

The project alignment is located within the Puget Lowland.  The Puget Lowland has repeatedly 
been occupied by a portion of the continental glaciers that developed during the ice ages of the 
Quaternary period.  During at least four periods, portions of the ice sheet advanced south from 
British Columbia into the lowlands of Western Washington.  The southern extent of these glacial 
advances was near Olympia, Washington.  Each major advance included numerous local 
advances and retreats, and each advance and retreat resulted in its own sequence of erosion and 
deposition of glacial lacustrine, outwash, till, and drift deposits.  Between and following these 
glacial advances, sediments from the Olympic and Cascade Mountains accumulated in the Puget 
Lowland. 

Specific geologic information along the project alignment was obtained from the 1:24,000-scale 
Preliminary Surficial Geologic Map of the Mukilteo and Everett Quadrangles (Smith, 1976).  
According to the geologic mapping, the project vicinity is underlain by combination of 
Quaternary Vashon Till and Whidbey Formation deposits.  It is important to note that the 
Geologic Unit boundaries presented by geologic mapping are inferred from limited surface 
observations and topography and may not match the soil conditions encountered in the 
geotechnical explorations in the area.  As indicated by the units presented on our boring logs, the 
Geologic Units presented by geologic mapping are inconsistent with the surface and subsurface 
conditions encountered in our explorations.  Further discussions of geologic and subsurface 
conditions encountered are presented below.  

3.2 SUBSURFACE SOIL CONDITIONS 

The soils encountered in our soil borings consist of near surface topsoil and fill soils; weathered 
and unweathered advance outwash; and Whidbey formation deposits.  Further descriptions of 
soils encountered in our explorations are presented below in order of deposition, beginning with 
the most recently deposited.  The exploration logs in Appendix A provide more detailed 
description of subsurface conditions observed at specific locations and depths. 

Topsoil:  Loose topsoil was encountered at ground surface in in borings BH-1 and BH-3.  This 
material was brown to dark brown and consisted of gravelly, silty to very silty, sand with 
abundant organics/rootlets.  The topsoil layer extended from ground surface to a depth of 
approximately 2.5 feet below ground surface (bgs). 

Fill:  Fill was encountered in boring BH-4 from the ground surface to depth of about 7.5 feet 
bgs.  The fill consisted of medium dense, slightly silty sand, with varying amounts of gravel.  We 
expect that the fill was placed during construction of West Mukilteo Boulevard at the location of 
BH-4. 
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Weathered Advance Outwash:  Weathered advance outwash soils consisting of medium dense, 
slightly silty to silty sand with varying amount of gravel were encountered from surface or below 
topsoil at the locations all borings except BH-4.  Weathered advance outwash ranged in 
thickness from 2.5 feet to about 17.5 feet. 

Advance Outwash:  Advance outwash soils were encountered below fill soils at the location of 
boring BH-4 and below weathered advance outwash at the locations of borings BH-1 through 
BH-3.  These borings were terminated in advance outwash, which generally consisted of dense to 
very dense, olive gray, clean to slightly silty, sand with varying amounts of gravel.  Advance 
outwash soils were deposited by streams issuing from the glacial front as the ice sheet advanced.  
They have been overridden and densified by the weight of glacial ice and are typically dense to 
very dense. 

Whidbey Formation:  Thin to medium-bedded hard clays and silts were encountered below 
weathered advance outwash deposits at the locations of BH-5 and BH-6.  This soil unit was not 
fully penetrated in our borings but explored thicknesses ranged from 12 feet in BH-5 to 19 feet in 
BH-6.  These fine-grained deposits, known as the Whidbey formation, are interpreted as being 
deposited within an alluvial floodplain environment during the last interglacial period.  
Consequently, these deposits were covered by glacial deposits and were overridden during the 
last glaciation.  This soil unit exhibits low permeability except at locations where it is highly 
jointed or contains sand lenses. 

3.3 GROUNDWATER CONDITIONS 

Groundwater seepage was encountered in borings BH-2 through BH-5 at the time of drilling, 
which occurred on February 1, 2022.  In boring BH-2, seepage was encountered at a depth of 
about 5 feet within the weathered advance outwash and the soils below, to the termination depth 
of 16.5 feet, were wet.  In boring BH-3, seepage was encountered at a depth of about 7.5 feet at 
the contact between weathered advance outwash and advance outwash and soils were wet to the 
termination depth of 16.5 feet.  In boring BH-4, seepage was encountered at a depth of about 
14.5 feet in the last sample for this boring.  In boring BH-5, seepage was encountered at a depth 
of about 5 feet within the weathered advance outwash and the water was perched above the 
Whidbey formation deposit encountered at 10 feet. 

We anticipate groundwater levels vary with rainfall and that levels are highest during the wet 
winter months.   
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4. CONCLUSIONS AND RECOMMENDATIONS 

4.1 GENERAL 

The following is a summary of our conclusions and geotechnical recommendations based on the 
results of our investigations, laboratory testing and analyses.  Further discussion is presented in 
subsequent report sections. 

• Near surface soils encountered in the explorations primarily consist of medium dense to very 
dense, slightly silty to silty sand with gravel (outwash or fill) and are generally suitable for 
support of the proposed shallow bearing improvements (pavement, sidewalk, curb, gutter, 
and median) provided the recommendations presented in this report are incorporated into 
design and construction.  In some locations, topsoil/organic-rich soils will need to be 
excavated to reach soils suitable for supporting these structures.   

• The subsurface soils will provide adequate lateral resistance for the proposed luminaire 
foundations and WSDOT Standard Plan foundations can be utilized for design and 
construction. 

• Use of infiltration for stormwater design is not recommended for the project given the 
presence of glacially-consolidated soils and nearby steep slopes. 

• We anticipate that much of the native outwash soils, consisting of relatively clean sand and 
gravel, will be suitable for reuse as trench backfill.  Sufficient sampling and testing will need 
to be performed during construction to develop adequate grain-size distribution and 
compaction criteria.  

4.2 LUMINAIRE FOUNDATIONS 

We understand that new luminaires will be constructed as part of the proposed improvements for 
this project.  We anticipate that WSDOT Standard Plans for construction of luminaire and signal 
pole foundations will be applicable.  Table 17-2 of the WSDOT Geotechnical Design Manual 

(WSDOT, 2021), provides allowable lateral bearing pressures based on Standard Penetration 
Test (SPT) Resistance N-values (blows/foot).  Based on the results of the drilled borings, we 
recommend using an allowable lateral bearing pressure of 1,500 psf for design of luminaire 
foundations along the project corridor.   

Drilled shaft luminaire and signal pole foundations can be constructed using conventional 
methods using flighted augers.  It is likely that cobbles and boulders could be present.  Per the 
Unified Soil Classification System (USCS), cobbles are defined as a rock with a dimension 
between 3 and 12 inches; boulders are defined as rock with a minimum dimension of 12 inches.  
The contractor should be prepared to encounter cobbles and boulders during drilling of shafts. 
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The contractor should also be prepared to control groundwater, perched water, and/or surface 
water entering and collecting inside the drilled shaft excavation.  The contractor should be 
prepared to prevent caving of the drilled shaft sidewalls using temporary casing.  The concrete 
should be placed using a tremie pipe from the bottom of the shaft if water inside the drilled shaft 
excavation is over a depth of 6 inches. 

A qualified geotechnical engineer should observe shaft excavation and concrete placement.  This 
will also provide the opportunity to confirm conditions assumed in the design and provide 
corrective recommendations as necessary to adapt to conditions observed during construction. 

4.3 STORMWATER MANAGEMENT 

According to the 2019 Stormwater Management Manual for Western Washington 
(SWMMWW), estimation of infiltration rates using the grain size analysis method is only 
applicable to soils unconsolidated by glacial advance.  As indicated above and on our borehole 
logs, the native subsurface soils encountered have been glacially consolidated, though the 
weathered portion of the advance outwash is less dense than the unweathered portion.  Given the 
presence of glacially consolidated soils, steep slopes, and localized shallow perched 
groundwater, we do not recommend stormwater infiltration be utilized.  If stormwater infiltration 
is to be considered, Pilot Infiltration Testing (PIT) would need to be performed in locations 
where infiltration is proposed.  

4.4 GENERAL EARTHWORK 

4.4.1 Subgrade Preparation 

Subgrade preparation for pavement, sidewalks, ramps, curbs and other improvements founded 
near surface should begin with the removal of all topsoil, deleterious materials and vegetation to 
expose dense, competent native soils or adequately compacted structural fill.  A smooth bucket 
should be used to limit disturbance.  We recommend that in areas accessible to construction 
equipment, the exposed subgrade be proof-rolled under the observation of the geotechnical 
engineer using a fully-loaded dump truck to identify any areas of loose, pumping, or otherwise 
unsuitable soils.  If such soils are encountered, they should be over-excavated as directed by the 
geotechnical engineer and replaced with properly compacted structural fill.  In areas inaccessible 
to large equipment, the subgrade soils should be evaluated by the geotechnical engineer using a 
T-handled probe.  Subgrade soils should be compacted to a dense condition prior to placement of 
structural fill or construction of improvements.   

4.4.2 Structural Fill 

Structural fill should consist of relatively clean, free-draining, granular soils free from organic 
matter or other deleterious materials.  Such materials should be less than 4 inches in maximum 
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particle dimension, with less than 10 percent fines (portion passing the U.S. Standard No. 200 
sieve).  Imported structural fill for areas of over-excavation and for pavement base course should 
consist of Crushed Surfacing Base Course, as described in Section 9-03.9(3) of the WSDOT 
Standard Specifications (WSDOT, 2022).  Structural fill used to raise site grades could consist of 
CSBC or Gravel Borrow, as specified in Section 9-03.14(1) of the WSDOT Standard 

Specifications (WSDOT, 2022).  The fine-grained portion of structural fill soils should be non-
plastic.   

We anticipate that much of the cleaner sand and gravel outwash soils can be used for utility 
trench backfill.  A sufficient number of samples for grain size and Proctor testing should be 
obtained during construction and tested to determine the compaction characteristics.  

We do not recommend the reuse of native fine-grained Whidbey formation soils as structural fill 
due to the very high fines content and moisture sensitivity.  

4.4.3 Compaction 

Structural fill should be moisture conditioned and compacted to at least 95% of the maximum 
dry density (MDD) determined by test method ASTM D 1557 (Modified Proctor).  Structural fill 
should be placed and compacted in loose, horizontal lifts of not more than 8 inches in thickness.   

At the time of placement, the moisture content of structural fill should be at or near optimum. 
Achievement of proper density of a compacted fill depends on the size and type of compaction 
equipment, the number of passes, thickness of the layer being compacted, and soil moisture-
density properties.  In areas where limited space restricts the use of heavy equipment, smaller 
equipment can be used, but the soil must be placed in thin enough layers and at the proper 
moisture content to achieve the required relative compaction.  Generally, loosely compacted soils 
result from poor construction technique and/or improper soil moisture content.  Soils with high 
fines contents are particularly susceptible to becoming too wet and coarse-grained materials 
easily become too dry for proper compaction. 

4.4.4 Temporary Excavations 

Maintenance of safe working conditions, including temporary excavation stability is the 
responsibility of the contractor.  All excavations should have adequate safety systems that meet 
the requirements of the Washington Industrial Safety and Health Act, Chapter 49.17 RCW.  In 
accordance with Part N of Washington Administrative Code (WAC) 296-155, all temporary cuts 
in excess of 4 feet in height must be either sloped or shored prior to entry by personnel.  The fill 
and weathered advance outwash soils encountered classify as Type C soils per WAC 296-155 
and should be sloped no steeper than 1.5H:1V (horizontal:vertical).  The dense and very dense 
advance outwash soils encountered at depth below weathered deposits classify as Type B soils 
per WAC 296-155 and should be sloped no steeper than 1H:1V (horizontal:vertical).  The hard 
Whidbey Formation soils encountered at the locations of borings BH-5 and BH-6 classify as 
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Type A soils per WAC 296-155 and should be sloped no steeper than 3/4H:1V 
(horizontal:vertical). 

The contractor should monitor the stability of temporary excavations and adjust the slope 
inclination accordingly.  The contractor should be responsible for control of ground and surface 
water and should employ sloping, slope protection, ditching, sumps, dewatering, and other 
measures, as necessary, to prevent sloughing of soils. 

4.4.5 Wet Weather Earthwork 

General recommendations relative to earthwork performed in wet weather or in wet conditions 
are presented below.  These recommendations should be incorporated into the contract 
specifications. 

• Earthwork should be performed in small areas to minimize exposure to wet weather.  
Excavation of unsuitable and/or softened soil should be followed promptly by 
placement and compaction of clean structural fill. The size and type of construction 
equipment used may need to be limited to prevent soil disturbance. Under some 
circumstances, it may be necessary to excavate soils with a backhoe to minimize 
subgrade disturbance caused by equipment traffic. 

• Any backfill material used in wet weather should consist of clean granular soil with less 
than 5 percent passing the U.S. No. 200 sieve, based on wet sieving the fraction passing 
the ¾-inch sieve. The fines should be non-plastic. It should be noted this is an additional 
restriction on the structural fill materials specified. 

• The ground surface within the construction area should be graded to promote surface 
water run-off and to prevent ponding. 

• Within the construction area, the ground surface should be sealed on completion of 
each shift by a smooth drum vibratory roller, or equivalent, and under no 
circumstances should soil be left uncompacted and exposed to moisture infiltration. 

• Excavation and placement of backfill materials should be monitored by a geotechnical 
engineer experienced in wet weather earthwork to determine that the work is being 
accomplished in accordance with the project specifications and the recommendations 
contained herein. 

• Bales of straw combined with other best management practices such as geotextile silt 
fences should be strategically located to control erosion and the movement of soil. 
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5. CONDITIONS AND LIMITATIONS 

HWA prepared this draft report for KPFF Inc. and the City of Mukilteo for use in design and 
construction of this project.  This report should be provided in its entirety to prospective 
contractors for bidding and estimating purposes; however, the conclusions and interpretations 
presented in this report should not be construed as a warranty of the subsurface conditions.  
Experience has shown that soil and groundwater conditions can vary significantly over small 
distances.  Inconsistent conditions can occur between explorations and may not be detected by a 
geotechnical study.  If, during future site operations, subsurface conditions are encountered 
which vary appreciably from those described herein, HWA should be notified for review of the 
recommendations of this report, and revision of such if necessary. 

HWA recommends it be retained to review the plans and specifications to verify that HWA’s 
recommendations have been interpreted and implemented as intended.  Sufficient geotechnical 
monitoring, testing, and consultation should be provided during construction to confirm the 
conditions encountered are consistent with those indicated by the explorations, to provide 
recommendations for design changes should conditions revealed during construction differ from 
those anticipated, and to verify that the geotechnical aspects of construction comply with the 
contract plans and specifications. 

Within the limitations of scope, schedule and budget, HWA attempted to execute these services 
in accordance with generally accepted professional principles and practices in the fields of 
geotechnical engineering and engineering geology in the area at the time the report was prepared.  
No warranty, express or implied, is made.  The scope of HWA’s work did not include 
environmental assessments or evaluations regarding the presence or absence of wetlands or 
hazardous substances in the soil, surface water, or groundwater at this site. 

HWA does not practice or consult in the field of safety engineering.  HWA does not direct the 
contractor’s operations and cannot be responsible for the safety of personnel other than HWA’s 
own on the site.  As such, the safety of others is the responsibility of the contractor(s).  The 
contractor(s) should notify the owner if it is considered that any of the recommended actions 
presented herein are unsafe. 
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A-12020-144-21

Mukilteo 5th Street
Bicycle and Pedestrian Improvements

Mukilteo, Washington

SYMBOLS USED ON
EXPLORATION LOGS

LEGEND OF TERMS AND

Clean Gravel

(little or no fines)

More than

50% of Coarse

Fraction Retained

on No. 4 Sieve

Gravel with

SM

SC

ML

MH

CH

OH

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N-VALUE

Very Loose

Loose

Medium Dense

Very Dense

Dense

N (blows/ft)

0 to 4

4 to 10

10 to 30

30 to 50

over 50

Approximate
Relative Density(%)

0 - 15

15 - 35

35 - 65

65 - 85

85 - 100

COHESIVE SOILS

Consistency

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

N (blows/ft)

0 to 2

2 to 4

4 to 8

8 to 15

15 to 30

over 30

Approximate
Undrained Shear

Strength (psf)

<250

250 -

No. 4 Sieve

Sand with

Fines (appreciable

amount of fines)

amount of fines)

More than

50% Retained

on No.

200 Sieve

Size

Sand and

Sandy Soils
Clean Sand

(little or no fines)

50% or More

of Coarse

Fraction Passing

Fine

Grained

Soils

Silt

and

Clay

Liquid Limit

Less than 50%

50% or More

Passing

No. 200 Sieve

Size

Silt

and

Clay

Liquid Limit

50% or More

500

500 - 1000

1000 - 2000

2000 - 4000

>4000

DensityDensity

USCS SOIL CLASSIFICATION SYSTEM

Coarse

Grained

Soils

Gravel and

Gravelly Soils

Highly Organic Soils

GROUP DESCRIPTIONS

Well-graded GRAVEL

Poorly-graded GRAVEL

Silty GRAVEL

Clayey GRAVEL

Well-graded SAND

Poorly-graded SAND

Silty SAND

Clayey SAND

SILT

Lean CLAY

Organic SILT/Organic CLAY

Elastic SILT

Fat CLAY

Organic SILT/Organic CLAY

PEAT

MAJOR DIVISIONS

GW

SP

CL

OL

PT

GP

GM

GC

SW

COHESIONLESS SOILS

Fines (appreciable

LEGEND  2020-144 - RESTORED FROM 3-7-22 0801.GPJ  3/9/22

PROJECT NO.: FIGURE:

Coarse sand

Medium sand

SIZE RANGE

Larger than 12 in

Smaller than No. 200 (0.074mm)

Gravel

3 in to 12 in

3 in to No 4 (4.5mm)

No. 4 (4.5 mm) to No. 200 (0.074 mm)

COMPONENT

DRY Absence of moisture, dusty,

dry to the touch.

MOIST

COMPONENT DEFINITIONS

time of drilling)

Groundwater Level (measured in well or

open hole after water level stabilized)

Groundwater Level (measured at

TEST SYMBOLS

GROUNDWATER SYMBOLS

AL Atterberg Limits:

California Bearing Ratio

CN Consolidation

DD

OC Organic Content

pH pH of Soils

12 - 30% Clayey, Silty, Sandy, Gravelly

3 in to 3/4 in

3/4 in to No 4 (4.5mm)

No. 4 (4.5 mm) to No. 10 (2.0 mm)

No. 10 (2.0 mm) to No. 40 (0.42 mm)

No. 40 (0.42 mm) to No. 200 (0.074 mm)

NOTES:  Soil classifications presented on exploration logs are based on visual and laboratory observation.

Density/consistency, color, modifier (if any) GROUP NAME, additions to group name (if any), moisture
content.  Proportion, gradation, and angularity of constituents, additional comments.
(GEOLOGIC INTERPRETATION)

Please refer to the discussion in the report text as well as the exploration logs for a more
complete description of subsurface conditions.

Soil descriptions are presented in the following general order:

< 5%

Damp but no visible water.

WET Visible free water, usually

soil is below water table.

Boulders

Cobbles

Coarse gravel

Fine gravel

Sand

MOISTURE CONTENT

COMPONENT PROPORTIONS

Fine sand

Silt and Clay

5 - 12%

PROPORTION RANGE DESCRIPTIVE TERMS

Clean

Slightly (Clayey, Silty, Sandy)

30 - 50%

Components are arranged in order of increasing quantities.

Very (Clayey, Silty, Sandy, Gravelly)

PID

PP

CBR

DS Direct Shear

GS Grain Size Distribution

K Permeability

Moisture/Density Relationship (Proctor)

Resilient Modulus

Photoionization Device Reading

Res. Resistivity

SG

Percent Fines%F

MD

MR

Specific Gravity

CD Consolidated Drained Triaxial

Torvane (Approx. Shear Strength, tsf)

Dry Density (pcf)

CU Consolidated Undrained Triaxial

TV

UU Unconsolidated Undrained Triaxial

UC Unconfined Compression

SAMPLE TYPE SYMBOLS

Non-standard Penetration Test
(3.0" OD Split Spoon with Brass Rings)

(140 lb. hammer with 30 in. drop)

Shelby Tube

Small Bag Sample

Large Bag (Bulk) Sample

Core Run

2.0" OD Split Spoon (SPT)

PL = Plastic Limit, LL = Liquid Limit

Pocket Penetrometer (Approx. Comp. Strength, tsf)

3-1/4" OD Split Spoon



GS

GS

GS

S-1

S-2

S-3

S-4

S-5

S-6

S-7

Loose, dark-brown, slightly gravelly, silty SAND, moist.
Rootlets observed.

(TOPSOIL)

Medium dense, dark olive-brown, silty, gravelly SAND, moist.
Rootlets observed.

(WEATHERED ADVANCE OUTWASH)

Medium dense, olive-brown, silty, gravelly SAND, moist.

Medium dense, olive-brown, silty, gravelly, SAND, moist.

Medium dense, olive-brown, slightly gravelly, silty SAND,
moist. Rust mottling and silt banding observed.

Medium dense, olive-brown, slightly gravelly, silty, SAND,
moist.

Dense, olive-brown, silty SAND, moist.
(ADVANCE OUTWASH)

Boring terminated at 21.5 feet below ground surface.
Groundwater seepage was not observed during the drilling.

2-3-2

3-7-11

16-11-9

6-7-8

5-6-7

8-10-11

8-14-17

SM

SM

SM

BORING-DSM  2020-144 - RESTORED FROM 3-7-22 0801.GPJ  3/16/22
FIGURE:PROJECT NO.: 2020-144-21

Mukilteo, Washington
Bicycle and Pedestrian Improvements

Mukilteo 5th Street
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NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)

 Blows per foot

Standard Penetration Test
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DATE COMPLETED:  2/1/2022

DRILLING COMPANY:  Geologic Drill Partners

DRILLING METHOD:  HSA with mini-track

LOCATION:  See Figure 2C

DATE STARTED:  2/1/2022

SAMPLING METHOD:  SPT w/ Cathead LOGGED BY:  A. Sirjani



GS

GS

GS

S-1

S-2

S-3

S-4

S-5

S-6

Medium dense, dark olive-brown, silty, gravelly SAND, moist.
Rootlets observed.

(WEATHERED ADVANCE OUTWASH)

Medium dense, olive-brown, slightly gravelly, very silty, SAND,
moist. Poor recovery at 2.5 feet bgs.

Medium dense, olive-gray, slightly gravelly, silty SAND, wet.

Medium dense, olive-brown, silty, gravelly, SAND,wet.

Dense, gravelly, silty, SAND, wet.
(ADVANCE OUTWASH)

Boring terminated at 16.5 feet below ground surface (bgs).
Groundwater seepage was observed at 5 feet bgs during the
drilling.

3-8-6

4-5-8

8-10-12

7-9-10

8-10-13

10-16-20

SM

SM
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Mukilteo 5th Street
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NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)

 Blows per foot

Standard Penetration Test
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DATE COMPLETED:  2/1/2022

DRILLING COMPANY:  Geologic Drill Partners

DRILLING METHOD:  HSA with mini-track

LOCATION:  See Figure 2E

DATE STARTED:  2/1/2022

SAMPLING METHOD:  SPT w/ Cathead LOGGED BY:  A. Sirjani



GS

GS

GS

S-1

S-2

S-3

S-4

S-5

S-6

Loose, dark olive-brown, silty, gravelly SAND, moist. Rootlets
observed.

(TOPSOIL)

Medium dense, olive-brown, slightly silty, gravelly SAND,
moist.

(WEATHERED ADVANCE OUTWASH)

Medium dense, olive-gray, slightly gravelly, very silty SAND,
moist.

Dense, olive-gray, silty SAND,wet.
(ADVANCE OUTWASH)

Very dense, olive-gray, slightly silty, SAND, moist to wet.

Boring terminated at 16.5 feet below ground surface (bgs).
Groundwater seepage likely from perched water was
observed at 7.5 feet bgs during the drilling.

3-3-7

7-8-10

7-8-7

4-14-17

18-34-35

15-35-39

SM

SP
SM
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SM

SP
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NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)

 Blows per foot

Standard Penetration Test
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DATE COMPLETED:  2/1/2022

DRILLING COMPANY:  Geologic Drill Partners

DRILLING METHOD:  HSA with mini-track

LOCATION:  See Figure 2F

DATE STARTED:  2/1/2022

SAMPLING METHOD:  SPT w/ Cathead LOGGED BY:  A. Sirjani

>>

>>



GS

GS

GS

S-1

S-2

S-3

S-4

S-5

0 to 3 feet bgs was hand excavated to assure boring location
is clear of utilities.
Medium dense, olive-brown, slightly gravelly, silty SAND,
moist.

(FILL)

Medium dense, olive-brown, slightly gravelly, silty SAND,
moist.

Medium dense, olive-brown, slightly silty, well-graded SAND,
moist.

Very dense, olive-gray, gravelly, silty, SAND, moist.
(ADVANCE OUTWASH)

Poor recovery at 14.5 feet bgs. Large broken gravel was stuck
at the tip of the sampler.

Boring terminated at 16 feet below ground surface (bgs) due
to practical refusal. Groundwater seepage was observed at
14.5 feet bgs during the drilling.
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14-24-40
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NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)

 Blows per foot

Standard Penetration Test
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DATE COMPLETED:  2/1/2022

DRILLING COMPANY:  Geologic Drill Partners

DRILLING METHOD:  HSA with mini-track

LOCATION:  See Figure 2H

DATE STARTED:  2/1/2022

SAMPLING METHOD:  SPT w/ Cathead LOGGED BY:  A. Sirjani
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>>

>>



GS

GS

S-1

S-2

S-3

S-4

S-5

S-6

S-7

Loose, olive-brown, slightly silty, SAND, moist.  Tree root
fragments observed.

(WEATHERED ADVANCE OUTWASH)

Medium dense, olive-brown, silty SAND, moist.

Medium dense, dark olive-gray, slightly silty, poorly graded
SAND, wet.

Hard, light olive-brown, SILT, moist to dry. Rust mottling
observed.

(WHIDBEY FORMATION)

Hard, olive-gray, SILT, moist to dry.

Becomes dark gray.

Boring terminated at 21.5 feet below ground surface (bgs).
Groundwater seepage likely from perched water was
observed at 5 feet bgs during the drilling.
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5-7-8

5-9-8
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12-18-20
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NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  2/1/2022

DRILLING COMPANY:  Geologic Drill Partners

DRILLING METHOD:  HSA with mini-track

LOCATION:  See Figure 2H

DATE STARTED:  2/1/2022

SAMPLING METHOD:  SPT w/ Cathead LOGGED BY:  A. Sirjani
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S-1

S-2

S-3

S-4

S-5

S-6

Loose to medium dense, olive-brown, slightly gravelly, silty,
SAND, moist.

(WEATHERED ADVANCE OUTWASH)

Hard, light olive-brown, slightly sandy, SILT, moist to dry.
(WHIDBEY FORMATION)

Becomes dark gray.

Becomes olive-gray.

Hard, light gray, lean CLAY, moist to dry.

Becomes dark gray.

Boring terminated at 21.5 feet below ground surface (bgs).
Groundwater seepage was not observed during the drilling.
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Mukilteo, Washington
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NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)

 Blows per foot
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DATE COMPLETED:  2/1/2022

DRILLING COMPANY:  Geologic Drill Partners

DRILLING METHOD:  HSA with mini-track

LOCATION:  See Figure 2I

DATE STARTED:  2/1/2022

SAMPLING METHOD:  SPT w/ Cathead LOGGED BY:  A. Sirjani
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Enter Here

  Enter Here

m = 7.83 n = 0.582 25-year 0

Location Discharge Drain Design Drain Profile Remarks
Drain Located On From Sta. To Sta. Source   of    

Drainage

Drainage 

Area  A   

(acre)

Runoff 

Coeff.   C

CA  (acre) Sum    CA  

(acre)

Tc Across 

Area 

(minutes)

Total Tc = Col. 

8a + Tc across 

pipe length 

(minutes)

Rainfall 

Intensity  

(in/hr)

Runoff  (cfs) Contrib. 

Inflow   

(cfs)

Total Flow  

(cfs)

Pipe Dia.   

(in)

Manning  

roughness   

coefficient          

"n"

Pipe 

Slope  

(ft/ft)  

 Velocity Of 

Flow            

(ft/s)

Pipe 

Capacity           

(cfs)

Pipe Velocity Check (Desirable 

Minimum 3 ft/sec; Desirable 

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13 

vs. Column 17)

Pipe     

Length***   

(ft)

Elevation 

Change  (ft)

Upstr. 

Invert Elev.     

(ft)

Downstr. 

Invert Elev. 

(ft)

Upstr. 

Ground 

Elev.      (ft)

Downstr. 

Ground 

Elev.         

(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft) Upstr. Pipe Cover  Check       (ft) Downstr. Pipe Cover Check         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25 26 27 24

CB T to 5-1 12464.23 12388.7 Roadway/Path 0.08 0.99 0.08 0.08 5.0 5.0 3.07 0.24 0.00 0.24 12 0.013 0.0075 3.92 3.08 VELOCITY OK ADEQUATE PIPE CAPACITY 75 0.56 116.30 115.74 120.31 118.75 Need Pipe Thickness Need Pipe Thickness

5-1 to 4-4 12388.7 12256.95 Roadway/Path 0.18 0.99 0.18 0.25 5.0 5.0 3.07 0.78 0.00 0.78 12 0.013 0.0145 5.47 4.29 VELOCITY OK ADEQUATE PIPE CAPACITY 121 1.76 115.74 113.98 118.75 117.01 Need Pipe Thickness Need Pipe Thickness

4-4 to 4-5 12256.95 12248.73 Roadway/Path 0.33 0.99 0.32 0.58 5.0 5.0 3.07 1.77 0.00 1.77 12 0.013 0.0340 8.36 6.56 VELOCITY OK ADEQUATE PIPE CAPACITY 20 0.68 113.98 113.30 117.01 115.94 Need Pipe Thickness Need Pipe Thickness

See WSDOT Hydraulic Manual 6-5 for explanation of columns.  https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
This spreadsheet was updated on 11/4/2019.

Notes:  Column 12 represents inflow from a storm sewer line, branch, an offsite source that flows into the trunk line being analyzed.

The conservative assumption is that the flow enters the storm sewer run at the upstream end of the run being analyzed.

For pipe cover calculation, Pipe cover = (Ground or Rim Elevation - Pipe invert elevation) - (pavement thickness) - (top of pipe thickness) - (pipe diameter).

The pipe thickness is based on the pipe diameter per WSDOT Manual Concrete for Shallow Pipe Cover Installations Fill Height Table 8-12.3

Please specify the largest pipe thickness of the storm sewer run being analyzed.

The spreadsheet will only calculate one storm sewer line at a time.  Please copy the "Blank Template" and use this for calculating new storm sewer lines.

If analyzing complicated stormsewer system with multiple lateral lines to the trunk line, it is recommended that Stormshed be used to 

model the conveyance system.  Please contact your Region Hydraulics Engineer.

WARNING:  START YOUR STORMSEWER RUN ON ROW 12.  DO NOT SKIP ANY ROWS IN BETWEEN.  USE ONE SHEET PER STORMSEWER RUN

Please report any problems to the WSDOT HQ Hydraulics Section.

Project Name: Designed By:

Project Office: 

Design Storm Event = Pavement thickness (ft) = Pipe Thickness (inches) =

10/28/2022    11:21 AM    1  of  12    M5th_StormSewerPipeSizingSpreadsheet.xls                                                             EX CB T TO STR4-5



STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Enter Here

  Enter Here

m = 7.83 n = 0.582 25-year 0

Location Discharge Drain Design Drain Profile Remarks
Drain Located On From Sta. To Sta. Source   of    

Drainage

Drainage 

Area  A   

(acre)

Runoff 

Coeff.   C

CA  (acre) Sum    CA  

(acre)

Tc Across 

Area 

(minutes)

Total Tc = Col. 

8a + Tc across 

pipe length 

(minutes)

Rainfall 

Intensity  

(in/hr)

Runoff  (cfs) Contrib. 

Inflow   

(cfs)

Total Flow  

(cfs)

Pipe Dia.   

(in)

Manning  

roughness   

coefficient          

"n"

Pipe 

Slope  

(ft/ft)  

 Velocity Of 

Flow            

(ft/s)

Pipe 

Capacity           

(cfs)

Pipe Velocity Check (Desirable 

Minimum 3 ft/sec; Desirable 

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13 

vs. Column 17)

Pipe     

Length***   

(ft)

Elevation 

Change  (ft)

Upstr. 

Invert Elev.     

(ft)

Downstr. 

Invert Elev. 

(ft)

Upstr. 

Ground 

Elev.      (ft)

Downstr. 

Ground 

Elev.         

(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft) Upstr. Pipe Cover  Check       (ft) Downstr. Pipe Cover Check         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25 26 27 24

4-10 to 4-11 12010.62 11999.89 Roadway/Path 0.04 0.99 0.04 0.04 5.0 5.0 3.07 0.11 0.00 0.11 12 0.013 0.0054 3.33 2.61 VELOCITY OK ADEQUATE PIPE CAPACITY 26 0.14 109.08 108.94 112.79 113.17 Need Pipe Thickness Need Pipe Thickness

4-11 to 4-12 11999.89 11977.49 Roadway/Path 0.03 0.99 0.03 0.07 5.0 5.1 3.02 0.21 0.00 0.21 12 0.013 0.0100 4.54 3.56 VELOCITY OK ADEQUATE PIPE CAPACITY 12 0.12 109.20 109.08 112.32 112.79 Need Pipe Thickness Need Pipe Thickness

See WSDOT Hydraulic Manual 6-5 for explanation of columns.  https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
This spreadsheet was updated on 11/4/2019.

Notes:  Column 12 represents inflow from a storm sewer line, branch, an offsite source that flows into the trunk line being analyzed.

The conservative assumption is that the flow enters the storm sewer run at the upstream end of the run being analyzed.

For pipe cover calculation, Pipe cover = (Ground or Rim Elevation - Pipe invert elevation) - (pavement thickness) - (top of pipe thickness) - (pipe diameter).

The pipe thickness is based on the pipe diameter per WSDOT Manual Concrete for Shallow Pipe Cover Installations Fill Height Table 8-12.3

Please specify the largest pipe thickness of the storm sewer run being analyzed.

The spreadsheet will only calculate one storm sewer line at a time.  Please copy the "Blank Template" and use this for calculating new storm sewer lines.

If analyzing complicated stormsewer system with multiple lateral lines to the trunk line, it is recommended that Stormshed be used to 

model the conveyance system.  Please contact your Region Hydraulics Engineer.

WARNING:  START YOUR STORMSEWER RUN ON ROW 12.  DO NOT SKIP ANY ROWS IN BETWEEN.  USE ONE SHEET PER STORMSEWER RUN

Please report any problems to the WSDOT HQ Hydraulics Section.

Project Name: Designed By:

Project Office: 

Design Storm Event = Pavement thickness (ft) = Pipe Thickness (inches) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Enter Here

  Enter Here

m = 7.83 n = 0.582 25-year 0

Location Discharge Drain Design Drain Profile Remarks
Drain Located On From Sta. To Sta. Source   of    

Drainage

Drainage 

Area  A   

(acre)

Runoff 

Coeff.   C

CA  (acre) Sum    CA  

(acre)

Tc Across 

Area 

(minutes)

Total Tc = Col. 

8a + Tc across 

pipe length 

(minutes)

Rainfall 

Intensity  

(in/hr)

Runoff  (cfs) Contrib. 

Inflow   

(cfs)

Total Flow  

(cfs)

Pipe Dia.   

(in)

Manning  

roughness   

coefficient          

"n"

Pipe 

Slope  

(ft/ft)  

 Velocity Of 

Flow            

(ft/s)

Pipe 

Capacity           

(cfs)

Pipe Velocity Check (Desirable 

Minimum 3 ft/sec; Desirable 

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13 

vs. Column 17)

Pipe     

Length***   

(ft)

Elevation 

Change  (ft)

Upstr. 

Invert Elev.     

(ft)

Downstr. 

Invert Elev. 

(ft)

Upstr. 

Ground 

Elev.      (ft)

Downstr. 

Ground 

Elev.         

(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft) Upstr. Pipe Cover  Check       (ft) Downstr. Pipe Cover Check         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25 26 27 24

4-7 to 4-8 12144.96 12144.84 Roadway/Path 0.06 0.99 0.06 0.06 5.0 5.0 3.07 0.18 0.00 0.18 12 0.013 0.0073 3.87 3.04 VELOCITY OK ADEQUATE PIPE CAPACITY 11 0.08 112.24 112.16 115.53 116.54 Need Pipe Thickness Need Pipe Thickness

4-8 to 4-9 12144.84 12046.58 Roadway/Path 0.06 0.99 0.06 0.12 5.0 5.0 3.07 0.36 0.00 0.36 12 0.013 0.0160 5.74 4.50 VELOCITY OK ADEQUATE PIPE CAPACITY 98 1.57 112.16 110.59 116.54 113.65 Need Pipe Thickness Need Pipe Thickness

4-9 to 4-10 12046.58 12010.62 Roadway/Path 0.15 0.99 0.15 0.27 5.0 5.0 3.07 0.81 0.00 0.81 12 0.013 0.0156 5.66 4.44 VELOCITY OK ADEQUATE PIPE CAPACITY 36 0.56 110.59 110.03 113.65 113.17 Need Pipe Thickness Need Pipe Thickness

4-10 to 4-13 12010.62 11894.74 Roadway/Path 0.20 0.99 0.20 0.46 5.0 5.1 3.03 1.40 0.00 1.40 12 0.013 0.0099 4.52 3.54 VELOCITY OK ADEQUATE PIPE CAPACITY 117 1.16 108.94 107.78 113.17 111.18 Need Pipe Thickness Need Pipe Thickness

4-13 to CB L 11894.74 11774.64 Roadway/Path 0.20 0.99 0.20 0.66 5.0 5.5 2.89 1.92 0.00 1.92 12 0.013 0.0156 5.66 4.44 VELOCITY OK ADEQUATE PIPE CAPACITY 120 1.87 107.78 105.91 111.18 108.10 Need Pipe Thickness Need Pipe Thickness

See WSDOT Hydraulic Manual 6-5 for explanation of columns.  https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
This spreadsheet was updated on 11/4/2019.

Notes:  Column 12 represents inflow from a storm sewer line, branch, an offsite source that flows into the trunk line being analyzed.

The conservative assumption is that the flow enters the storm sewer run at the upstream end of the run being analyzed.

For pipe cover calculation, Pipe cover = (Ground or Rim Elevation - Pipe invert elevation) - (pavement thickness) - (top of pipe thickness) - (pipe diameter).

The pipe thickness is based on the pipe diameter per WSDOT Manual Concrete for Shallow Pipe Cover Installations Fill Height Table 8-12.3

Please specify the largest pipe thickness of the storm sewer run being analyzed.

The spreadsheet will only calculate one storm sewer line at a time.  Please copy the "Blank Template" and use this for calculating new storm sewer lines.

If analyzing complicated stormsewer system with multiple lateral lines to the trunk line, it is recommended that Stormshed be used to 

model the conveyance system.  Please contact your Region Hydraulics Engineer.

WARNING:  START YOUR STORMSEWER RUN ON ROW 12.  DO NOT SKIP ANY ROWS IN BETWEEN.  USE ONE SHEET PER STORMSEWER RUN

Please report any problems to the WSDOT HQ Hydraulics Section.

Project Name: Designed By:

Project Office: 

Design Storm Event = Pavement thickness (ft) = Pipe Thickness (inches) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Enter Here

  Enter Here

m = 7.83 n = 0.582 25-year 0

Location Discharge Drain Design Drain Profile Remarks
Drain Located On From Sta. To Sta. Source   of    

Drainage

Drainage 

Area  A   

(acre)

Runoff 

Coeff.   C

CA  (acre) Sum    CA  

(acre)

Tc Across 

Area 

(minutes)

Total Tc = Col. 

8a + Tc across 

pipe length 

(minutes)

Rainfall 

Intensity  

(in/hr)

Runoff  (cfs) Contrib. 

Inflow   

(cfs)

Total Flow  

(cfs)

Pipe Dia.   

(in)

Manning  

roughness   

coefficient          

"n"

Pipe 

Slope  

(ft/ft)  

 Velocity Of 

Flow            

(ft/s)

Pipe 

Capacity           

(cfs)

Pipe Velocity Check (Desirable 

Minimum 3 ft/sec; Desirable 

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13 

vs. Column 17)

Pipe     

Length***   

(ft)

Elevation 

Change  (ft)

Upstr. 

Invert Elev.     

(ft)

Downstr. 

Invert Elev. 

(ft)

Upstr. 

Ground 

Elev.      (ft)

Downstr. 

Ground 

Elev.         

(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft) Upstr. Pipe Cover  Check       (ft) Downstr. Pipe Cover Check         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25 26 27 24

C1-4 10822.91 10840.64 Roadway/Path 0.01 0.99 0.01 0.01 5.0 5.0 3.07 0.02 0.00 0.02 8 0.013 0.0153 4.28 1.49 VELOCITY OK ADEQUATE PIPE CAPACITY 17 0.26 112.68 112.42 112.63 112.37 Need Pipe Thickness Need Pipe Thickness

See WSDOT Hydraulic Manual 6-5 for explanation of columns.  https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
This spreadsheet was updated on 11/4/2019.

Notes:  Column 12 represents inflow from a storm sewer line, branch, an offsite source that flows into the trunk line being analyzed.

The conservative assumption is that the flow enters the storm sewer run at the upstream end of the run being analyzed.

For pipe cover calculation, Pipe cover = (Ground or Rim Elevation - Pipe invert elevation) - (pavement thickness) - (top of pipe thickness) - (pipe diameter).

The pipe thickness is based on the pipe diameter per WSDOT Manual Concrete for Shallow Pipe Cover Installations Fill Height Table 8-12.3

Please specify the largest pipe thickness of the storm sewer run being analyzed.

The spreadsheet will only calculate one storm sewer line at a time.  Please copy the "Blank Template" and use this for calculating new storm sewer lines.

If analyzing complicated stormsewer system with multiple lateral lines to the trunk line, it is recommended that Stormshed be used to 

model the conveyance system.  Please contact your Region Hydraulics Engineer.

WARNING:  START YOUR STORMSEWER RUN ON ROW 12.  DO NOT SKIP ANY ROWS IN BETWEEN.  USE ONE SHEET PER STORMSEWER RUN

Please report any problems to the WSDOT HQ Hydraulics Section.

Project Name: Designed By:

Project Office: 

Design Storm Event = Pavement thickness (ft) = Pipe Thickness (inches) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Enter Here

  Enter Here

m = 7.83 n = 0.582 25-year 0

Location Discharge Drain Design Drain Profile Remarks
Drain Located On From Sta. To Sta. Source   of    

Drainage

Drainage 

Area  A   

(acre)

Runoff 

Coeff.   C

CA  (acre) Sum    CA  

(acre)

Tc Across 

Area 

(minutes)

Total Tc = Col. 

8a + Tc across 

pipe length 

(minutes)

Rainfall 

Intensity  

(in/hr)

Runoff  (cfs) Contrib. 

Inflow   

(cfs)

Total Flow  

(cfs)

Pipe Dia.   

(in)

Manning  

roughness   

coefficient          

"n"

Pipe 

Slope  

(ft/ft)  

 Velocity Of 

Flow            

(ft/s)

Pipe 

Capacity           

(cfs)

Pipe Velocity Check (Desirable 

Minimum 3 ft/sec; Desirable 

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13 

vs. Column 17)

Pipe     

Length***   

(ft)

Elevation 

Change  (ft)

Upstr. 

Invert Elev.     

(ft)

Downstr. 

Invert Elev. 

(ft)

Upstr. 

Ground 

Elev.      (ft)

Downstr. 

Ground 

Elev.         

(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft) Upstr. Pipe Cover  Check       (ft) Downstr. Pipe Cover Check         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25 26 27 24

C1-3 10522.2 10840.64 Roadway/Path 0.12 0.99 0.12 0.12 5.0 5.0 3.07 0.36 0.00 0.36 12 0.013 0.0200 6.41 5.03 VELOCITY OK ADEQUATE PIPE CAPACITY 24 0.48 112.76 112.28 112.76 112.26 Need Pipe Thickness Need Pipe Thickness

See WSDOT Hydraulic Manual 6-5 for explanation of columns.  https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
This spreadsheet was updated on 11/4/2019.

Notes:  Column 12 represents inflow from a storm sewer line, branch, an offsite source that flows into the trunk line being analyzed.

The conservative assumption is that the flow enters the storm sewer run at the upstream end of the run being analyzed.

For pipe cover calculation, Pipe cover = (Ground or Rim Elevation - Pipe invert elevation) - (pavement thickness) - (top of pipe thickness) - (pipe diameter).

The pipe thickness is based on the pipe diameter per WSDOT Manual Concrete for Shallow Pipe Cover Installations Fill Height Table 8-12.3

Please specify the largest pipe thickness of the storm sewer run being analyzed.

The spreadsheet will only calculate one storm sewer line at a time.  Please copy the "Blank Template" and use this for calculating new storm sewer lines.

If analyzing complicated stormsewer system with multiple lateral lines to the trunk line, it is recommended that Stormshed be used to 

model the conveyance system.  Please contact your Region Hydraulics Engineer.

WARNING:  START YOUR STORMSEWER RUN ON ROW 12.  DO NOT SKIP ANY ROWS IN BETWEEN.  USE ONE SHEET PER STORMSEWER RUN

Please report any problems to the WSDOT HQ Hydraulics Section.

Project Name: Designed By:

Project Office: 

Design Storm Event = Pavement thickness (ft) = Pipe Thickness (inches) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Enter Here

  Enter Here

m = 7.83 n = 0.582 25-year 0

Location Discharge Drain Design Drain Profile Remarks
Drain Located On From Sta. To Sta. Source   of    

Drainage

Drainage 

Area  A   

(acre)

Runoff 

Coeff.   C

CA  (acre) Sum    CA  

(acre)

Tc Across 

Area 

(minutes)

Total Tc = Col. 

8a + Tc across 

pipe length 

(minutes)

Rainfall 

Intensity  

(in/hr)

Runoff  (cfs) Contrib. 

Inflow   

(cfs)

Total Flow  

(cfs)

Pipe Dia.   

(in)

Manning  

roughness   

coefficient          

"n"

Pipe 

Slope  

(ft/ft)  

 Velocity Of 

Flow            

(ft/s)

Pipe 

Capacity           

(cfs)

Pipe Velocity Check (Desirable 

Minimum 3 ft/sec; Desirable 

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13 

vs. Column 17)

Pipe     

Length***   

(ft)

Elevation 

Change  (ft)

Upstr. 

Invert Elev.     

(ft)

Downstr. 

Invert Elev. 

(ft)

Upstr. 

Ground 

Elev.      (ft)

Downstr. 

Ground 

Elev.         

(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft) Upstr. Pipe Cover  Check       (ft) Downstr. Pipe Cover Check         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25 26 27 24

C1-2 10452.74 10471.23 Roadway/Path 0.07 0.99 0.07 0.07 5.0 5.0 3.07 0.22 0.00 0.22 12 0.013 0.0106 4.66 3.66 VELOCITY OK ADEQUATE PIPE CAPACITY 18 0.19 113.47 113.28 115.56 115.98 Need Pipe Thickness Need Pipe Thickness

See WSDOT Hydraulic Manual 6-5 for explanation of columns.  https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
This spreadsheet was updated on 11/4/2019.

Notes:  Column 12 represents inflow from a storm sewer line, branch, an offsite source that flows into the trunk line being analyzed.

The conservative assumption is that the flow enters the storm sewer run at the upstream end of the run being analyzed.

For pipe cover calculation, Pipe cover = (Ground or Rim Elevation - Pipe invert elevation) - (pavement thickness) - (top of pipe thickness) - (pipe diameter).

The pipe thickness is based on the pipe diameter per WSDOT Manual Concrete for Shallow Pipe Cover Installations Fill Height Table 8-12.3

Please specify the largest pipe thickness of the storm sewer run being analyzed.

The spreadsheet will only calculate one storm sewer line at a time.  Please copy the "Blank Template" and use this for calculating new storm sewer lines.

If analyzing complicated stormsewer system with multiple lateral lines to the trunk line, it is recommended that Stormshed be used to 

model the conveyance system.  Please contact your Region Hydraulics Engineer.

WARNING:  START YOUR STORMSEWER RUN ON ROW 12.  DO NOT SKIP ANY ROWS IN BETWEEN.  USE ONE SHEET PER STORMSEWER RUN

Please report any problems to the WSDOT HQ Hydraulics Section.

Project Name: Designed By:

Project Office: 

Design Storm Event = Pavement thickness (ft) = Pipe Thickness (inches) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Enter Here

  Enter Here

m = 7.83 n = 0.582 25-year 0

Location Discharge Drain Design Drain Profile Remarks
Drain Located On From Sta. To Sta. Source   of    

Drainage

Drainage 

Area  A   

(acre)

Runoff 

Coeff.   C

CA  (acre) Sum    CA  

(acre)

Tc Across 

Area 

(minutes)

Total Tc = Col. 

8a + Tc across 

pipe length 

(minutes)

Rainfall 

Intensity  

(in/hr)

Runoff  (cfs) Contrib. 

Inflow   

(cfs)

Total Flow  

(cfs)

Pipe Dia.   

(in)

Manning  

roughness   

coefficient          

"n"

Pipe 

Slope  

(ft/ft)  

 Velocity Of 

Flow            

(ft/s)

Pipe 

Capacity           

(cfs)

Pipe Velocity Check (Desirable 

Minimum 3 ft/sec; Desirable 

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13 

vs. Column 17)

Pipe     

Length***   

(ft)

Elevation 

Change  (ft)

Upstr. 

Invert Elev.     

(ft)

Downstr. 

Invert Elev. 

(ft)

Upstr. 

Ground 

Elev.      (ft)

Downstr. 

Ground 

Elev.         

(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft) Upstr. Pipe Cover  Check       (ft) Downstr. Pipe Cover Check         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25 26 27 24

C1-1 10388.84 10405.97 Roadway/Path 0.02 0.99 0.02 0.02 5.0 5.0 3.07 0.06 0.00 0.06 12 0.013 0.0212 6.60 5.18 VELOCITY OK ADEQUATE PIPE CAPACITY 17 0.36 114.29 113.93 115.31 115.77 Need Pipe Thickness Need Pipe Thickness

See WSDOT Hydraulic Manual 6-5 for explanation of columns.  https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
This spreadsheet was updated on 11/4/2019.

Notes:  Column 12 represents inflow from a storm sewer line, branch, an offsite source that flows into the trunk line being analyzed.

The conservative assumption is that the flow enters the storm sewer run at the upstream end of the run being analyzed.

For pipe cover calculation, Pipe cover = (Ground or Rim Elevation - Pipe invert elevation) - (pavement thickness) - (top of pipe thickness) - (pipe diameter).

The pipe thickness is based on the pipe diameter per WSDOT Manual Concrete for Shallow Pipe Cover Installations Fill Height Table 8-12.3

Please specify the largest pipe thickness of the storm sewer run being analyzed.

The spreadsheet will only calculate one storm sewer line at a time.  Please copy the "Blank Template" and use this for calculating new storm sewer lines.

If analyzing complicated stormsewer system with multiple lateral lines to the trunk line, it is recommended that Stormshed be used to 

model the conveyance system.  Please contact your Region Hydraulics Engineer.

WARNING:  START YOUR STORMSEWER RUN ON ROW 12.  DO NOT SKIP ANY ROWS IN BETWEEN.  USE ONE SHEET PER STORMSEWER RUN

Please report any problems to the WSDOT HQ Hydraulics Section.

Project Name: Designed By:

Project Office: 

Design Storm Event = Pavement thickness (ft) = Pipe Thickness (inches) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Enter Here

  Enter Here

m = 7.83 n = 0.582 25-year 0

Location Discharge Drain Design Drain Profile Remarks
Drain Located On From Sta. To Sta. Source   of    

Drainage

Drainage 

Area  A   

(acre)

Runoff 

Coeff.   C

CA  (acre) Sum    CA  

(acre)

Tc Across 

Area 

(minutes)

Total Tc = Col. 

8a + Tc across 

pipe length 

(minutes)

Rainfall 

Intensity  

(in/hr)

Runoff  (cfs) Contrib. 

Inflow   

(cfs)

Total Flow  

(cfs)

Pipe Dia.   

(in)

Manning  

roughness   

coefficient          

"n"

Pipe 

Slope  

(ft/ft)  

 Velocity Of 

Flow            

(ft/s)

Pipe 

Capacity           

(cfs)

Pipe Velocity Check (Desirable 

Minimum 3 ft/sec; Desirable 

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13 

vs. Column 17)

Pipe     

Length***   

(ft)

Elevation 

Change  (ft)

Upstr. 

Invert Elev.     

(ft)

Downstr. 

Invert Elev. 

(ft)

Upstr. 

Ground 

Elev.      (ft)

Downstr. 

Ground 

Elev.         

(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft) Upstr. Pipe Cover  Check       (ft) Downstr. Pipe Cover Check         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25 26 27 24

CB F to 3-3 11209.24 11360 Roadway/Path 0.05 0.99 0.05 0.05 5.0 5.0 3.07 0.15 0.00 0.15 12 0.013 0.0050 3.22 2.52 VELOCITY OK ADEQUATE PIPE CAPACITY 151 0.76 103.61 102.85 107.01 105.09 Need Pipe Thickness Need Pipe Thickness

 3-3 to 3-4 11360 11489.8 Roadway/Path 0.14 0.99 0.14 0.19 5.0 5.0 3.07 0.58 0.00 0.58 12 0.013 0.0048 3.13 2.46 VELOCITY OK ADEQUATE PIPE CAPACITY 130 0.62 102.85 102.23 105.09 104.65 Need Pipe Thickness Need Pipe Thickness

3-4 to 3-5 11489.8 11634.4 Roadway/Path 0.29 0.99 0.29 0.48 5.0 5.0 3.07 1.46 0.00 1.46 12 0.013 0.0052 3.26 2.56 VELOCITY OK ADEQUATE PIPE CAPACITY 145 0.75 102.23 101.48 104.65 105.51 Need Pipe Thickness Need Pipe Thickness

3-5 to 3-8 11634.4 11712.87 Roadway/Path 0.46 0.99 0.46 0.93 5.0 5.7 2.83 2.64 0.00 2.64 15 0.013 0.0049 3.70 4.53 VELOCITY OK ADEQUATE PIPE CAPACITY 79 0.39 101.48 101.09 105.51 106.54 Need Pipe Thickness Need Pipe Thickness

3-8 to CB J 11712.87 11712.91 Roadway/Path 1.00 0.99 0.99 1.92 5.0 5.0 3.07 5.89 0.00 5.89 18 0.013 0.0064 4.77 8.42 VELOCITY OK ADEQUATE PIPE CAPACITY 59 0.38 100.40 100.02 Need Pipe Thickness Need Pipe Thickness

0.00

See WSDOT Hydraulic Manual 6-5 for explanation of columns.  https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
This spreadsheet was updated on 11/4/2019.

Notes:  Column 12 represents inflow from a storm sewer line, branch, an offsite source that flows into the trunk line being analyzed.

The conservative assumption is that the flow enters the storm sewer run at the upstream end of the run being analyzed.

For pipe cover calculation, Pipe cover = (Ground or Rim Elevation - Pipe invert elevation) - (pavement thickness) - (top of pipe thickness) - (pipe diameter).

The pipe thickness is based on the pipe diameter per WSDOT Manual Concrete for Shallow Pipe Cover Installations Fill Height Table 8-12.3

Please specify the largest pipe thickness of the storm sewer run being analyzed.

The spreadsheet will only calculate one storm sewer line at a time.  Please copy the "Blank Template" and use this for calculating new storm sewer lines.

If analyzing complicated stormsewer system with multiple lateral lines to the trunk line, it is recommended that Stormshed be used to 

model the conveyance system.  Please contact your Region Hydraulics Engineer.

WARNING:  START YOUR STORMSEWER RUN ON ROW 12.  DO NOT SKIP ANY ROWS IN BETWEEN.  USE ONE SHEET PER STORMSEWER RUN

Please report any problems to the WSDOT HQ Hydraulics Section.

Project Name: Designed By:

Project Office: 

Design Storm Event = Pavement thickness (ft) = Pipe Thickness (inches) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Enter Here

  Enter Here

m = 7.83 n = 0.582 25-year 0

Location Discharge Drain Design Drain Profile Remarks
Drain Located On From Sta. To Sta. Source   of    

Drainage

Drainage 

Area  A   

(acre)

Runoff 

Coeff.   C

CA  (acre) Sum    CA  

(acre)

Tc Across 

Area 

(minutes)

Total Tc = Col. 

8a + Tc across 

pipe length 

(minutes)

Rainfall 

Intensity  

(in/hr)

Runoff  (cfs) Contrib. 

Inflow   

(cfs)

Total Flow  

(cfs)

Pipe Dia.   

(in)

Manning  

roughness   

coefficient          

"n"

Pipe 

Slope  

(ft/ft)  

 Velocity Of 

Flow            

(ft/s)

Pipe 

Capacity           

(cfs)

Pipe Velocity Check (Desirable 

Minimum 3 ft/sec; Desirable 

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13 

vs. Column 17)

Pipe     

Length***   

(ft)

Elevation 

Change  (ft)

Upstr. 

Invert Elev.     

(ft)

Downstr. 

Invert Elev. 

(ft)

Upstr. 

Ground 

Elev.      (ft)

Downstr. 

Ground 

Elev.         

(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft) Upstr. Pipe Cover  Check       (ft) Downstr. Pipe Cover Check         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25 26 27 24

3-1 to 3-2 11158.84 11158.84 Roadway/Path 0.29 0.99 0.29 0.29 5.0 5.0 3.07 0.88 0.00 0.88 12 0.013 0.0200 6.41 5.03 VELOCITY OK ADEQUATE PIPE CAPACITY 13 0.26 105.50 105.24 108.88 109.40 Need Pipe Thickness Need Pipe Thickness

3-2 to 3-6 11158.84 11158.56 Roadway/Path 0.42 0.99 0.42 0.70 5.0 5.0 3.07 2.16 0.00 2.16 12 0.013 0.0076 3.94 3.09 VELOCITY OK ADEQUATE PIPE CAPACITY 86 0.65 98.42 97.77 109.40 101.80 Need Pipe Thickness Need Pipe Thickness

3-6 to CB E 11158.56 11156.44 Roadway/Path 0.43 0.99 0.43 1.13 5.0 5.4 2.95 3.32 0.00 3.32 12 0.013 0.0115 4.86 3.81 VELOCITY OK ADEQUATE PIPE CAPACITY 74 0.85 97.77 96.92 101.80 98.76 Need Pipe Thickness Need Pipe Thickness

See WSDOT Hydraulic Manual 6-5 for explanation of columns.  https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
This spreadsheet was updated on 11/4/2019.

Notes:  Column 12 represents inflow from a storm sewer line, branch, an offsite source that flows into the trunk line being analyzed.

The conservative assumption is that the flow enters the storm sewer run at the upstream end of the run being analyzed.

For pipe cover calculation, Pipe cover = (Ground or Rim Elevation - Pipe invert elevation) - (pavement thickness) - (top of pipe thickness) - (pipe diameter).

The pipe thickness is based on the pipe diameter per WSDOT Manual Concrete for Shallow Pipe Cover Installations Fill Height Table 8-12.3

Please specify the largest pipe thickness of the storm sewer run being analyzed.

The spreadsheet will only calculate one storm sewer line at a time.  Please copy the "Blank Template" and use this for calculating new storm sewer lines.

If analyzing complicated stormsewer system with multiple lateral lines to the trunk line, it is recommended that Stormshed be used to 

model the conveyance system.  Please contact your Region Hydraulics Engineer.

WARNING:  START YOUR STORMSEWER RUN ON ROW 12.  DO NOT SKIP ANY ROWS IN BETWEEN.  USE ONE SHEET PER STORMSEWER RUN

Please report any problems to the WSDOT HQ Hydraulics Section.

Project Name: Designed By:

Project Office: 

Design Storm Event = Pavement thickness (ft) = Pipe Thickness (inches) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Enter Here

  Enter Here

m = 7.83 n = 0.582 25-year 0

Location Discharge Drain Design Drain Profile Remarks
Drain Located On From Sta. To Sta. Source   of    

Drainage

Drainage 

Area  A   

(acre)

Runoff 

Coeff.   C

CA  (acre) Sum    CA  

(acre)

Tc Across 

Area 

(minutes)

Total Tc = Col. 

8a + Tc across 

pipe length 

(minutes)

Rainfall 

Intensity  

(in/hr)

Runoff  (cfs) Contrib. 

Inflow   

(cfs)

Total Flow  

(cfs)

Pipe Dia.   

(in)

Manning  

roughness   

coefficient          

"n"

Pipe 

Slope  

(ft/ft)  

 Velocity Of 

Flow            

(ft/s)

Pipe 

Capacity           

(cfs)

Pipe Velocity Check (Desirable 

Minimum 3 ft/sec; Desirable 

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13 

vs. Column 17)

Pipe     

Length***   

(ft)

Elevation 

Change  (ft)

Upstr. 

Invert Elev.     

(ft)

Downstr. 

Invert Elev. 

(ft)

Upstr. 

Ground 

Elev.      (ft)

Downstr. 

Ground 

Elev.         

(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft) Upstr. Pipe Cover  Check       (ft) Downstr. Pipe Cover Check         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25 26 27 24

2-5 to WQ2-1 10983.57 10983.57 Roadway/Path 0.14 0.99 0.14 0.14 5.0 5.0 3.07 0.43 0.00 0.43 12 0.013 0.0293 7.76 6.09 VELOCITY OK ADEQUATE PIPE CAPACITY 29 0.85 107.26 106.41 110.08 112.91 Need Pipe Thickness Need Pipe Thickness

See WSDOT Hydraulic Manual 6-5 for explanation of columns.  https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
This spreadsheet was updated on 11/4/2019.

Notes:  Column 12 represents inflow from a storm sewer line, branch, an offsite source that flows into the trunk line being analyzed.

The conservative assumption is that the flow enters the storm sewer run at the upstream end of the run being analyzed.

For pipe cover calculation, Pipe cover = (Ground or Rim Elevation - Pipe invert elevation) - (pavement thickness) - (top of pipe thickness) - (pipe diameter).

The pipe thickness is based on the pipe diameter per WSDOT Manual Concrete for Shallow Pipe Cover Installations Fill Height Table 8-12.3

Please specify the largest pipe thickness of the storm sewer run being analyzed.

The spreadsheet will only calculate one storm sewer line at a time.  Please copy the "Blank Template" and use this for calculating new storm sewer lines.

If analyzing complicated stormsewer system with multiple lateral lines to the trunk line, it is recommended that Stormshed be used to 

model the conveyance system.  Please contact your Region Hydraulics Engineer.

WARNING:  START YOUR STORMSEWER RUN ON ROW 12.  DO NOT SKIP ANY ROWS IN BETWEEN.  USE ONE SHEET PER STORMSEWER RUN

Please report any problems to the WSDOT HQ Hydraulics Section.

Project Name: Designed By:

Project Office: 

Design Storm Event = Pavement thickness (ft) = Pipe Thickness (inches) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Enter Here

  Enter Here

m = 7.83 n = 0.582 25-year 0

Location Discharge Drain Design Drain Profile Remarks
Drain Located On From Sta. To Sta. Source   of    

Drainage

Drainage 

Area  A   

(acre)

Runoff 

Coeff.   C

CA  (acre) Sum    CA  

(acre)

Tc Across 

Area 

(minutes)

Total Tc = Col. 

8a + Tc across 

pipe length 

(minutes)

Rainfall 

Intensity  

(in/hr)

Runoff  (cfs) Contrib. 

Inflow   

(cfs)

Total Flow  

(cfs)

Pipe Dia.   

(in)

Manning  

roughness   

coefficient          

"n"

Pipe 

Slope  

(ft/ft)  

 Velocity Of 

Flow            

(ft/s)

Pipe 

Capacity           

(cfs)

Pipe Velocity Check (Desirable 

Minimum 3 ft/sec; Desirable 

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13 

vs. Column 17)

Pipe     

Length***   

(ft)

Elevation 

Change  (ft)

Upstr. 

Invert Elev.     

(ft)

Downstr. 

Invert Elev. 

(ft)

Upstr. 

Ground 

Elev.      (ft)

Downstr. 

Ground 

Elev.         

(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft) Upstr. Pipe Cover  Check       (ft) Downstr. Pipe Cover Check         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25 26 27 24

2-1 to 2-2 10788.35 10878.09 Roadway/Path 0.07 0.99 0.07 0.07 5.0 5.0 3.07 0.22 0.00 0.22 12 0.013 0.0050 3.21 2.52 VELOCITY OK ADEQUATE PIPE CAPACITY 90 0.45 109.22 108.77 114.03 113.42 Need Pipe Thickness Need Pipe Thickness

2-2 to 2-3 10878.09 11006.95 Roadway/Path 0.13 0.99 0.12 0.20 5.0 5.0 3.07 0.60 0.00 0.60 12 0.013 0.0062 3.56 2.79 VELOCITY OK ADEQUATE PIPE CAPACITY 104 0.64 108.77 108.13 113.42 111.79 Need Pipe Thickness Need Pipe Thickness

2-3 to MWS 10981.95 10981.95 Roadway/Path 0.32 0.99 0.32 0.51 5.0 5.0 3.07 1.57 0.00 1.57 12 0.013 0.0104 4.62 3.63 VELOCITY OK ADEQUATE PIPE CAPACITY 26 0.27 104.77 104.50 112.15 112.91 Need Pipe Thickness Need Pipe Thickness

MWS to 2-4 10981.95 10995.29 Roadway/Path 0.45 0.99 0.45 0.96 5.0 5.1 3.04 2.91 0.00 2.91 18 0.013 0.0064 4.76 8.41 VELOCITY OK ADEQUATE PIPE CAPACITY 14 0.09 104.25 104.16 112.35 112.09 Need Pipe Thickness Need Pipe Thickness

2-4 to FC2-1 10995.29 10995.29 Roadway/Path 0.45 0.99 0.45 1.40 5.0 5.1 3.02 4.24 0.00 4.24 12 0.013 0.0240 7.03 5.51 VELOCITY OK ADEQUATE PIPE CAPACITY 5 0.12 104.16 104.04 112.09 112.19 Need Pipe Thickness Need Pipe Thickness

FC 2-1 to 3-2 11153.46 11158.36 Roadway/Path 0.45 0.99 0.45 1.85 5.0 5.2 3.01 5.57 0.00 5.57 18 0.013 0.0060 4.60 8.13 VELOCITY OK ADEQUATE PIPE CAPACITY 5 0.03 98.45 98.42 109.50 105,50 Need Pipe Thickness Need Pipe Thickness

See WSDOT Hydraulic Manual 6-5 for explanation of columns.  https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
This spreadsheet was updated on 11/4/2019.

Notes:  Column 12 represents inflow from a storm sewer line, branch, an offsite source that flows into the trunk line being analyzed.

The conservative assumption is that the flow enters the storm sewer run at the upstream end of the run being analyzed.

For pipe cover calculation, Pipe cover = (Ground or Rim Elevation - Pipe invert elevation) - (pavement thickness) - (top of pipe thickness) - (pipe diameter).

The pipe thickness is based on the pipe diameter per WSDOT Manual Concrete for Shallow Pipe Cover Installations Fill Height Table 8-12.3

Please specify the largest pipe thickness of the storm sewer run being analyzed.

The spreadsheet will only calculate one storm sewer line at a time.  Please copy the "Blank Template" and use this for calculating new storm sewer lines.

If analyzing complicated stormsewer system with multiple lateral lines to the trunk line, it is recommended that Stormshed be used to 

model the conveyance system.  Please contact your Region Hydraulics Engineer.

WARNING:  START YOUR STORMSEWER RUN ON ROW 12.  DO NOT SKIP ANY ROWS IN BETWEEN.  USE ONE SHEET PER STORMSEWER RUN

Please report any problems to the WSDOT HQ Hydraulics Section.

Project Name: Designed By:

Project Office: 

Design Storm Event = Pavement thickness (ft) = Pipe Thickness (inches) =
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STORM SEWER DESIGN (English Units)
This spreadsheet accomplishes a storm sewer design using the rational method.  Enter the data in the non-shaded areas only.
Please use one spreadsheet per stormsewer run.

Enter Here

  Enter Here

m = 7.83 n = 0.582 25-year 0

Location Discharge Drain Design Drain Profile Remarks
Drain Located On From Sta. To Sta. Source   of    

Drainage

Drainage 

Area  A   

(acre)

Runoff 

Coeff.   C

CA  (acre) Sum    CA  

(acre)

Tc Across 

Area 

(minutes)

Total Tc = Col. 

8a + Tc across 

pipe length 

(minutes)

Rainfall 

Intensity  

(in/hr)

Runoff  (cfs) Contrib. 

Inflow   

(cfs)

Total Flow  

(cfs)

Pipe Dia.   

(in)

Manning  

roughness   

coefficient          

"n"

Pipe 

Slope  

(ft/ft)  

 Velocity Of 

Flow            

(ft/s)

Pipe 

Capacity           

(cfs)

Pipe Velocity Check (Desirable 

Minimum 3 ft/sec; Desirable 

Maximum 10 ft/sec for Column 16)

Pipe Capacity Check (Column 13 

vs. Column 17)

Pipe     

Length***   

(ft)

Elevation 

Change  (ft)

Upstr. 

Invert Elev.     

(ft)

Downstr. 

Invert Elev. 

(ft)

Upstr. 

Ground 

Elev.      (ft)

Downstr. 

Ground 

Elev.         

(ft)

Upstr. Pipe Cover         (ft) Downstr. Pipe Cover         (ft) Upstr. Pipe Cover  Check       (ft) Downstr. Pipe Cover Check         (ft)

1 2 3 4 5 6 7 8 8a 9 10 11 12 13 14 14a 15 16 17 17a 17b 18 19 20 21 22 23 24 25 26 27 24

1-1 TO 1-2 10409.63 10486.57 Roadway/Path 0.08 0.99 0.08 0.08 5.0 5.0 3.07 0.24 0.00 0.24 12 0.013 0.0100 4.54 3.56 VELOCITY OK ADEQUATE PIPE CAPACITY 77 0.77 113.54 112.77 116.80 116.28 Need Pipe Thickness Need Pipe Thickness

1-2 TO 1-3 10486.57 10486.43 Roadway/Path 0.13 0.99 0.13 0.20 5.0 5.0 3.07 0.63 0.00 0.63 12 0.013 0.0100 4.54 3.56 VELOCITY OK ADEQUATE PIPE CAPACITY 7 0.07 112.77 112.70 116.28 116.37 Need Pipe Thickness Need Pipe Thickness

1-3 to EX A 10486.43 10498.94 Roadway/Path 0.13 0.99 0.13 0.33 5.0 5.0 3.06 1.02 0.00 1.02 12 0.013 0.0092 4.36 3.42 VELOCITY OK ADEQUATE PIPE CAPACITY 13 0.12 112.70 112.58 116.37 116.69 Need Pipe Thickness Need Pipe Thickness

See WSDOT Hydraulic Manual 6-5 for explanation of columns.  https://www.wsdot.wa.gov/Publications/Manuals/M23-03.htm
This spreadsheet was updated on 11/4/2019.

Notes:  Column 12 represents inflow from a storm sewer line, branch, an offsite source that flows into the trunk line being analyzed.

The conservative assumption is that the flow enters the storm sewer run at the upstream end of the run being analyzed.

For pipe cover calculation, Pipe cover = (Ground or Rim Elevation - Pipe invert elevation) - (pavement thickness) - (top of pipe thickness) - (pipe diameter).

The pipe thickness is based on the pipe diameter per WSDOT Manual Concrete for Shallow Pipe Cover Installations Fill Height Table 8-12.3

Please specify the largest pipe thickness of the storm sewer run being analyzed.

The spreadsheet will only calculate one storm sewer line at a time.  Please copy the "Blank Template" and use this for calculating new storm sewer lines.

If analyzing complicated stormsewer system with multiple lateral lines to the trunk line, it is recommended that Stormshed be used to 

model the conveyance system.  Please contact your Region Hydraulics Engineer.

WARNING:  START YOUR STORMSEWER RUN ON ROW 12.  DO NOT SKIP ANY ROWS IN BETWEEN.  USE ONE SHEET PER STORMSEWER RUN

Please report any problems to the WSDOT HQ Hydraulics Section.

Design Storm Event = 

Project Name: Designed By:

Project Office: 

Pipe Thickness (inches) =Pavement thickness (ft) =
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2019 INLET SPACING - CURB AND GUTTER SPREADSHEET (ENGLISH UNITS)

Tc = 5.00 Project Name: 5th Street Mukilteo Pedestrian Improvements

C = 0.99 Project #:

I = 3.07 S.R.:

m= 7.83 Designed By: C.Hawatmeh

n= 0.58 Date: 10/16/2022

 

Structure 

ID Station

Distance 

(ft)

Width 

(ft)

Area               

(ft2)

∆ Q cfs 

(cfs)

Σ Q 

(cfs)

Slope L 

(ft/ft)

Super T 

(ft/ft) Grate Type     HM Figure 5-11
GRATE 

WIDTH (ft)

GRATE 

LENGTH 

(ft) Roadway Classification Enter Requested Information Allowable Spread Policy

Driving 

Lane 

Width (ft)

Shoulder 

Width 

(ft)

Allowable 

Zd (ft)
Calculated    

Zd  (ft)

Depth of 

Flow at 

Face of 

Curb                  

d (inches)

Manning's 

n for 

Street and 

Pavement 

Gutter

Velocity 

fo 

Gutter 

Flow  

(ft/sec)

Ratio 

of 

Frontal 

Flow to 

Total 

Gutter 

Flow Eo

Splash-

Over 

Velocity           

Vo            

(ft/sec)

Ratio of 

Frontal 

Flow 

Intercept

ed to Full 

Frontal 

Flow              

Rf

Ratio of 

Side Flow 

Intercepted 

to Total 

Side Flow                                    

Rs

Effiency 

of Grate                           

E

Qi                             

(cfs)

Qbp              

(cfs) Zd  Check Qbp Check Comments (L/R)

---------- 102+90.00  ------------- -------------  -------------  ------------- ------------- ------------- -------------  -------------  -------------  ---------------------------------------------------------------------------------------------------------------- -------------  -------------  ------------- -------------  -------------  -------------  -------------  -------------  ------------- ------------- ------------- -------------  -------------  ------------- ------------- -------------  -------------  -------------

STR 1-1

104+09.63

119.63

21.00

2,510.00        0.18 0.18 0.010 0.020 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 11.00 10.00 15.50 3.77 0.90 0.016 1.23 0.79 4.60 1.00 0.31 0.86 0.15 0.03 Zd Allowable > 

Zd Design

STR1-2

104+86.57

76.94

21.00

1,730.00        0.12 0.15 0.007 0.020 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 11.00 9.00 14.50 3.76 0.90 0.016 1.03 0.79 4.60 1.00 0.39 0.87 0.13 0.02 Zd Allowable > 

Zd Design

Qbp < 0.1 CFS

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

Fill in the data for the grey shaded areas  only

V6.2 Revised 9/13/2019

Note: The areas shown are to calculate spread along the roadway.



2019 INLET SPACING - CURB AND GUTTER SPREADSHEET (ENGLISH UNITS)

Tc = 5.00 Project Name: 5th Street Mukilteo Pedestrian Improvements

C = 0.99 Project #:

I = 3.07 S.R.:

m= 7.83 Designed By: C.Hawatmeh

n= 0.58 Date: 10/16/2022

 

Structure 

ID Station

Distance 

(ft)

Width 

(ft)

Area               

(ft2)

∆ Q cfs 

(cfs)

Σ Q 

(cfs)

Slope L 

(ft/ft)

Super T 

(ft/ft) Grate Type     HM Figure 5-11
GRATE 

WIDTH (ft)

GRATE 

LENGTH 

(ft) Roadway Classification Enter Requested Information Allowable Spread Policy

Driving 

Lane 

Width (ft)

Shoulder 

Width 

(ft)

Allowable 

Zd (ft)
Calculated    

Zd  (ft)

Depth of 

Flow at 

Face of 

Curb                  

d (inches)

Manning's 

n for 

Street and 

Pavement 

Gutter

Velocity 

fo 

Gutter 

Flow  

(ft/sec)

Ratio 

of 

Frontal 

Flow to 

Total 

Gutter 

Flow Eo

Splash-

Over 

Velocity           

Vo            

(ft/sec)

Ratio of 

Frontal 

Flow 

Intercept

ed to Full 

Frontal 

Flow              

Rf

Ratio of 

Side Flow 

Intercepted 

to Total 

Side Flow                                    

Rs

Effiency 

of Grate                           

E

Qi                             

(cfs)

Qbp              

(cfs) Zd  Check Qbp Check Comments (L/R)

---------- 102+90.00  ------------- -------------  -------------  ------------- ------------- ------------- -------------  -------------  -------------  ---------------------------------------------------------------------------------------------------------------- -------------  -------------  ------------- -------------  -------------  -------------  -------------  -------------  ------------- ------------- ------------- -------------  -------------  ------------- ------------- -------------  -------------  -------------

STR 1-1

104+09.63

119.63

6.00

890.00           0.06 0.06 0.010 0.020 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 4.00 2.00 4.00 2.55 0.61 0.016 0.95 0.94 4.60 1.00 0.42 0.97 0.06 0.00 Zd Allowable > 

Zd Design

STR1-2

104+86.57

76.94

6.00

608.00           0.04 0.04 0.007 0.020 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 4.00 2.00 4.00 2.41 0.58 0.016 0.76 0.96 4.60 1.00 0.52 0.98 0.04 0.00 Zd Allowable > 

Zd Design

Qbp < 0.1 CFS

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

Fill in the data for the grey shaded areas  only

V6.2 Revised 9/13/2019

Note: The areas shown are to calculate spread along the sidewalk.



2019 INLET SPACING - CURB AND GUTTER SPREADSHEET (ENGLISH UNITS)

Tc = 5.00 Project Name: 5th Street Mukilteo Pedestrian Improvements

C = 0.99 Project #:

I = 3.07 S.R.:

m= 7.83 Designed By: C.Hawatmeh

n= 0.58 Date: 10/16/2022

 

Structure 

ID Station

Distance 

(ft)

Width 

(ft)

Area               

(ft2)

∆ Q cfs 

(cfs)

Σ Q 

(cfs)

Slope L 

(ft/ft)

Super T 

(ft/ft) Grate Type     HM Figure 5-11

GRATE 

WIDTH (ft)

GRATE 

LENGTH 

(ft) Roadway Classification Enter Requested Information Allowable Spread Policy

Driving 

Lane 

Width (ft)

Shoulder 

Width (ft)

Allowable 

Zd (ft)
Calculated    

Zd  (ft)

Depth of 

Flow at 

Face of 

Curb                  

d (inches)

Manning's 

n for Street 

and 

Pavement 

Gutter

Velocity 

fo 

Gutter 

Flow  

(ft/sec)

Ratio 

of 

Frontal 

Flow to 

Total 

Gutter 

Flow Eo

Splash-

Over 

Velocity           

Vo            

(ft/sec)

Ratio of 

Frontal 

Flow 

Intercept

ed to Full 

Frontal 

Flow              

Rf

Ratio of 

Side Flow 

Intercepted 

to Total 

Side Flow                                    

Rs

Effiency 

of Grate                           

E

Qi                             

(cfs)

Qbp              

(cfs) Zd  Check Qbp Check Comments (L/R)

---------- 106+87.81  ------------- -------------  -------------  ------------- ------------- ------------- -------------  -------------  -------------  ---------------------------------------------------------------------------------------------------------------- -------------  -------------  -------------  -------------  -------------  -------------  -------------  -------------  ------------- ------------- ------------- -------------  -------------  ------------- ------------- -------------  -------------  -------------

STR 2-1

107+88.35

100.54

19.00

2,464.00         0.17 0.17 0.012 0.039 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 11.00 8.00 13.50 2.38 1.11 0.016 1.55 0.96 4.60 1.00 0.37 0.97 0.17 0.00 Zd Allowable > 

Zd Design

STR 2-2

108+78.09

89.74

19.00

1,763.00         0.12 0.13 0.008 0.033 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 11.00 8.00 13.50 2.55 1.01 0.016 1.18 0.94 4.60 1.00 0.45 0.97 0.12 0.00 Zd Allowable > 

Zd Design

STR 2-3

109+81.95

103.86

19.00

2,487.00         0.17 0.18 0.014 0.034 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 11.00 8.00 13.50 2.55 1.04 0.016 1.60 0.94 4.60 1.00 0.33 0.96 0.17 0.01 Zd Allowable > 

Zd Design

STR 3-1

111+55.00

173.05

15.00

3,860.00         0.27 0.28 0.010 0.040 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 11.00 4.00 9.50 2.90 1.39 0.016 1.64 0.90 4.60 1.00 0.35 0.93 0.26 0.02 Zd Allowable > 

Zd Design

Qbp < 0.1 CFS

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

Fill in the data for the grey shaded areas  only

V6.2 Revised 9/13/2019

Note: The areas shown are to calculate spread along the roadway.



2019 INLET SPACING - CURB AND GUTTER SPREADSHEET (ENGLISH UNITS)

Tc = 5.00 Project Name: 5th Street Mukilteo Pedestrian Improvements

C = 0.99 Project #:

I = 3.07 S.R.:

m= 7.83 Designed By: C.Hawatmeh

n= 0.58 Date: 10/16/2022

 

Structure 

ID Station

Distance 

(ft)

Width 

(ft)

Area               

(ft2)

∆ Q cfs 

(cfs)

Σ Q 

(cfs)

Slope L 

(ft/ft)

Super T 

(ft/ft) Grate Type     HM Figure 5-11

GRATE 

WIDTH (ft)

GRATE 

LENGTH 

(ft) Roadway Classification Enter Requested Information Allowable Spread Policy

Driving 

Lane 

Width (ft)

Shoulder 

Width (ft)

Allowable 

Zd (ft)
Calculated    

Zd  (ft)

Depth of 

Flow at 

Face of 

Curb                  

d (inches)

Manning's 

n for Street 

and 

Pavement 

Gutter

Velocity 

fo 

Gutter 

Flow  

(ft/sec)

Ratio 

of 

Frontal 

Flow to 

Total 

Gutter 

Flow Eo

Splash-

Over 

Velocity           

Vo            

(ft/sec)

Ratio of 

Frontal 

Flow 

Intercept

ed to Full 

Frontal 

Flow              

Rf

Ratio of 

Side Flow 

Intercepted 

to Total 

Side Flow                                    

Rs

Effiency 

of Grate                           

E

Qi                             

(cfs)

Qbp              

(cfs) Zd  Check Qbp Check Comments (L/R)

---------- 106+87.81  ------------- -------------  -------------  ------------- ------------- ------------- -------------  -------------  -------------  ---------------------------------------------------------------------------------------------------------------- -------------  -------------  -------------  -------------  -------------  -------------  -------------  -------------  ------------- ------------- ------------- -------------  -------------  ------------- ------------- -------------  -------------  -------------

STR 2-1

107+88.35

100.54

6.00

553.00            0.04 0.04 0.012 0.020 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 4.00 2.00 4.00 2.07 0.50 0.016 0.90 0.99 4.60 1.00 0.44 0.99 0.04 0.00 Zd Allowable > 

Zd Design

STR 2-2

108+78.09

89.74

6.00

611.00            0.04 0.04 0.008 0.020 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 4.00 2.00 4.00 2.32 0.56 0.016 0.79 0.97 4.60 1.00 0.50 0.98 0.04 0.00 Zd Allowable > 

Zd Design

STR 2-3

110+06.95

128.86

6.00

904.00            0.06 0.06 0.014 0.020 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 4.00 2.00 4.00 2.42 0.58 0.016 1.08 0.96 4.60 1.00 0.36 0.97 0.06 0.00 Zd Allowable > 

Zd Design

STR 3-1

111+58.84

151.89

6.00

1,066.00         0.07 0.08 0.010 0.020 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Interstate, Principal, Minor 

Arterial, or Divided 

 Enter Speed (mph) ---------------> 25            Shoulder + 2 feet 4.00 2.00 4.00 2.76 0.66 0.016 1.00 0.92 4.60 1.00 0.40 0.95 0.07 0.00 Zd Allowable > 

Zd Design

Qbp < 0.1 CFS

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

Fill in the data for the grey shaded areas  only

V6.2 Revised 9/13/2019

Note: The areas shown are to calculate spread along the sidewalk.



2019 INLET SPACING - CURB AND GUTTER SPREADSHEET (ENGLISH UNITS)

Tc = 5.00 Project Name: 5th Street Mukilteo Pedestrian Improvements

C = 0.99 Project #:

I = 3.07 S.R.:

m= 7.83 Designed By: C.Hawatmeh

n= 0.58 Date: 10/16/2022

 

Structure 

ID Station

Distance 

(ft)

Width 

(ft)

Area               

(ft2)

∆ Q cfs 

(cfs)

Σ Q 

(cfs)

Slope L 

(ft/ft)

Super T 

(ft/ft) Grate Type     HM Figure 5-11

GRATE 

WIDTH (ft)

GRATE 

LENGTH 

(ft) Roadway Classification Enter Requested Information Allowable Spread Policy

Driving 

Lane 

Width (ft)

Shoulder 

Width (ft)

Allowable 

Zd (ft)
Calculated    

Zd  (ft)

Depth of 

Flow at 

Face of 

Curb                  

d (inches)

Manning's 

n for Street 

and 

Pavement 

Gutter

Velocity 

fo 

Gutter 

Flow  

(ft/sec)

Ratio 

of 

Frontal 

Flow to 

Total 

Gutter 

Flow Eo

Splash-

Over 

Velocity           

Vo            

(ft/sec)

Ratio of 

Frontal 

Flow 

Intercept

ed to Full 

Frontal 

Flow              

Rf

Ratio of 

Side Flow 

Intercepted 

to Total 

Side Flow                                    

Rs

Effiency 

of Grate                           

E

Qi                             

(cfs)

Qbp              

(cfs) Zd  Check Qbp Check Comments (L/R)

---------- 112+09.24  ------------- -------------  -------------  ------------- ------------- ------------- -------------  -------------  -------------  ---------------------------------------------------------------------------------------------------------------- -------------  -------------  -------------  -------------  -------------  -------------  -------------  -------------  ------------- ------------- ------------- -------------  -------------  ------------- ------------- -------------  -------------  -------------

STR 3-3

113+60.00

150.76

13.00

4,912.00         0.34 0.34 0.010 0.050 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 11.00 2.00 7.50 2.73 1.64 0.016 1.83 0.92 4.60 1.00 0.36 0.95 0.32 0.02 Zd Allowable > 

Zd Design

STR 3-4

114+89.80

129.80

13.00

1,826.00         0.13 0.14 0.008 0.050 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 11.00 2.00 7.50 2.06 1.24 0.016 1.35 0.99 4.60 1.00 0.49 0.99 0.14 0.00 Zd Allowable > 

Zd Design

STR 3-5

116+34.40

144.60

13.00

2,046.00         0.14 0.14 0.008 0.070 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 11.00 2.00 7.50 1.66 1.40 0.016 1.47 1.00 4.60 1.00 0.53 1.00 0.14 0.00 Zd Allowable > 

Zd Design

EX CB H

117+12.87

78.47

13.00

1,122.00         0.08 0.08 0.014 0.069 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 11.00 2.00 7.50 1.20 1.00 0.016 1.55 1.00 4.60 1.00 0.51 1.00 0.08 0.00 Zd Allowable > 

Zd Design

Qbp < 0.1 CFS

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

Fill in the data for the grey shaded areas  only

V6.2 Revised 9/13/2019

Note: The areas shown are to calculate spread along the roadway.



2019 INLET SPACING - CURB AND GUTTER SPREADSHEET (ENGLISH UNITS)

Tc = 5.00 Project Name: 5th Street Mukilteo Pedestrian Improvements

C = 0.99 Project #:

I = 3.07 S.R.:

m= 7.83 Designed By: C.Hawatmeh

n= 0.58 Date: 10/16/2022

 

Structure 

ID Station

Distance 

(ft)

Width 

(ft)

Area               

(ft2)

∆ Q cfs 

(cfs)

Σ Q 

(cfs)

Slope L 

(ft/ft)

Super T 

(ft/ft) Grate Type     HM Figure 5-11

GRATE 

WIDTH (ft)

GRATE 

LENGTH 

(ft) Roadway Classification Enter Requested Information Allowable Spread Policy

Driving 

Lane 

Width (ft)

Shoulder 

Width (ft)

Allowable 

Zd (ft)
Calculated    

Zd  (ft)

Depth of 

Flow at 

Face of 

Curb                  

d (inches)

Manning's 

n for Street 

and 

Pavement 

Gutter

Velocity 

fo 

Gutter 

Flow  

(ft/sec)

Ratio 

of 

Frontal 

Flow to 

Total 

Gutter 

Flow Eo

Splash-

Over 

Velocity           

Vo            

(ft/sec)

Ratio of 

Frontal 

Flow 

Intercept

ed to Full 

Frontal 

Flow              

Rf

Ratio of 

Side Flow 

Intercepted 

to Total 

Side Flow                                    

Rs

Effiency 

of Grate                           

E

Qi                             

(cfs)

Qbp              

(cfs) Zd  Check Qbp Check Comments (L/R)

---------- 112+09.24  ------------- -------------  -------------  ------------- ------------- ------------- -------------  -------------  -------------  ---------------------------------------------------------------------------------------------------------------- -------------  -------------  -------------  -------------  -------------  -------------  -------------  -------------  ------------- ------------- ------------- -------------  -------------  ------------- ------------- -------------  -------------  -------------

STR 3-3

113+60.00

150.76

6.00

1,366.00         0.10 0.10 0.010 0.020 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 4.00 2.00 4.00 3.00 0.72 0.016 1.05 0.89 4.60 1.00 0.37 0.93 0.09 0.01 Zd Allowable > 

Zd Design

STR 3-4 LT

114+89.80

129.80

6.00

1,044.00         0.07 0.08 0.008 0.020 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 4.00 2.00 4.00 2.92 0.70 0.016 0.93 0.90 4.60 1.00 0.43 0.94 0.07 0.00 Zd Allowable > 

Zd Design

STR 3-4 RT

116+34.40

144.60

6.00

1,290.00         0.09 0.09 0.012 0.020 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 4.00 2.00 4.00 2.89 0.69 0.016 1.13 0.90 4.60 1.00 0.35 0.93 0.09 0.01 Zd Allowable > 

Zd Design

STR 3-5

119+66.97

332.57

6.00

2,220.00         0.15 0.16 0.024 0.020 Standard Plan B-30.30-03 Rectangular Vaned Grate 1.67 2.00  Collector and Local Streets  Enter Speed (mph) ---------------> 25            Shoulder + 1/2 Driving Lane 4.00 2.00 4.00 3.10 0.74 0.016 1.67 0.87 4.60 1.00 0.21 0.90 0.14 0.02 Zd Allowable > 

Zd Design

Qbp < 0.1 CFS

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

Fill in the data for the grey shaded areas  only

V6.2 Revised 9/13/2019

Note: The areas shown are to calculate spread along the sidewalk.



5TH STREET BICYCLE AND PEDESTRIAN PROJECT 

April 2022 
 

 
 

APPENDIX J DITCH CAPACITY ANALYSIS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HYDROLOGY BY RATIONAL FORMULA  (English or Metric Units)

This spreadsheet calculates runoff rate and volume using the rational method.  Enter the data in the  grey shaded areas  only.

Project Name: 5th Street Mukilteo Pedestrian Improvements          SR  : Designed By: Christine Hawatmeh

Project Number: 2000722 Date: 10/15/2022

Q = Flow (cfs or m
3
/s) Tc = time of concentration (min)

L = Length of drainage basin  (ft or m) m & n = Rainfall coefficients

S = Average slope (ft/ft, m/m) Kc = Conversion factor (1 for English, 360 for Metric)

K = Ground cover coeeficient (ft/min or m/min) C = Runoff coefficient

I = Rainfall intensity (in/hr or mm/hr) A = Drainage area (acres or ha)

Description of Area MRI L S K Tc Rainfall Coefficients Kc C I A Q

m n

D1.1, ditch TDA 2 25-year 176 0.02 1200 1.037089946 7.83 0.582 1 0.99 7.665784449 0.088 0.667843141

D2.1, ditch TDA 3 25-year 170 0.02 1200 1.001734607 7.83 0.582 1 0.99 7.822106123 0.104 0.805364046

D2.2, ditch TDA 3 25-year 145 0.02 1200 0.854420694 7.83 0.582 1 0.99 8.580820135 0.077 0.654115919

D2.3, ditch TDA 3 25-year 50 0.02 1200 0.294627825 7.83 0.582 1 0.99 15.945731 0.018 0.284152926



Worksheet for TDA 2 - D1.1

Project Description

Manning 
FormulaFriction Method

DischargeSolve For

Input Data

0.035Roughness Coefficient
ft/ft0.015Channel Slope
in9.0Normal Depth
H:V3.000Left Side Slope
H:V3.000Right Side Slope

Results

cfs4.41Discharge
ft²1.7Flow Area
ft4.7Wetted Perimeter
in4.3Hydraulic Radius
ft4.50Top Width
in8.0Critical Depth
ft/ft0.028Critical Slope
ft/s2.61Velocity
ft0.11Velocity Head
ft0.86Specific Energy

0.752Froude Number
SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in9.0Normal Depth
in8.0Critical Depth
ft/ft0.015Channel Slope
ft/ft0.028Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/15/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterM5th_DitchCheck.fm8

calculated 25 yr flow = 0.67 cfs



Worksheet for TDA 3 - D2.1

Project Description

Manning 
FormulaFriction Method

DischargeSolve For

Input Data

0.035Roughness Coefficient
ft/ft0.008Channel Slope
in5.6Normal Depth
H:V3.000Left Side Slope
H:V3.000Right Side Slope

Results

cfs0.92Discharge
ft²0.7Flow Area
ft3.0Wetted Perimeter
in2.7Hydraulic Radius
ft2.80Top Width
in4.3Critical Depth
ft/ft0.034Critical Slope
ft/s1.41Velocity
ft0.03Velocity Head
ft0.50Specific Energy

0.513Froude Number
SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in5.6Normal Depth
in4.3Critical Depth
ft/ft0.008Channel Slope
ft/ft0.034Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/15/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterM5th_DitchCheck.fm8

calculated 25 yr flow = 0.67 cfs



Worksheet for TDA 3 - D2.2

Project Description

Manning 
FormulaFriction Method

DischargeSolve For

Input Data

0.035Roughness Coefficient
ft/ft0.008Channel Slope
in7.2Normal Depth
H:V8.230Left Side Slope
H:V6.700Right Side Slope

Results

cfs4.60Discharge
ft²2.7Flow Area
ft9.0Wetted Perimeter
in3.6Hydraulic Radius
ft8.96Top Width
in5.7Critical Depth
ft/ft0.029Critical Slope
ft/s1.71Velocity
ft0.05Velocity Head
ft0.65Specific Energy

0.551Froude Number
SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in7.2Normal Depth
in5.7Critical Depth
ft/ft0.008Channel Slope
ft/ft0.029Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/15/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterM5th_DitchCheck.fm8

calculated 25 yr flow = 0.67 cfs



Worksheet for TDA 3 - D2.3

Project Description

Manning 
FormulaFriction Method

DischargeSolve For

Input Data

0.035Roughness Coefficient
ft/ft0.063Channel Slope
in19.0Normal Depth
H:V2.350Left Side Slope
H:V1.510Right Side Slope

Results

cfs40.65Discharge
ft²4.8Flow Area
ft6.9Wetted Perimeter
in8.4Hydraulic Radius
ft6.11Top Width
in23.3Critical Depth
ft/ft0.021Critical Slope
ft/s8.40Velocity
ft1.10Velocity Head
ft2.68Specific Energy

1.665Froude Number
SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in19.0Normal Depth
in23.3Critical Depth
ft/ft0.063Channel Slope
ft/ft0.021Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

10/15/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterM5th_DitchCheck.fm8

calculated 25 yr flow = 0.67 cfs



TDA 1

TDA 2
100+00100+00 101+00 102+00 103+00 104+00 105+00

5TH STREET

LI
N

C
O

LN
 A

V
E

1601 5th Avenue, Suite 1600
Seattle, WA 98101
206.622.5822
www.kpff.com

NOT FOR CONSTRUCTION - 100 PERCENT

LEGEND

D1.1 SUBBASIN
NORMAL DEPTH = 9"

LENGTH = 176'
Q=0.67 CFS

ALLOWABLE Q = 4.41 CFS



TDA 3

TDA 2

106+00 107+00 108+00 109+00 110+00 111+00

P
A

R
K

 A
V

E

1601 5th Avenue, Suite 1600
Seattle, WA 98101
206.622.5822
www.kpff.com

NOT FOR CONSTRUCTION - 100 PERCENT

LEGEND

D2.1 SUBBASIN
NORMAL DEPTH =5.6"

LENGTH = 170'
Q=0.81 CFS

ALLOWABLE Q = 0.92 CFS

D2.2 SUBBASIN
NORMAL DEPTH =7.2"

LENGTH = 145'
Q=0.65 CFS

ALLOWABLE Q = 4.6 CFS



TDA 3

112+00
113+00 114+00 115+00 116+00 117+00

LO
V

E
LA

N
D

 A
V

E

1601 5th Avenue, Suite 1600
Seattle, WA 98101
206.622.5822
www.kpff.com

NOT FOR CONSTRUCTION - 100 PERCENT

LEGEND

D2.3 SUBBASIN
NORMAL DEPTH =19"
LENGTH = 50'
Q=0.28 CFS
ALLOWABLE Q = 40.7 CFS



5TH STREET BICYCLE AND PEDESTRIAN PROJECT 

April 2022 
 

 
 

APPENDIX K OPERATIONS & MAINTENANCE MANUAL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 
 
 
 

 

Stormwater Management Facility 
Operation and Maintenance (O&M) Manual 

 

for 
 

5th Street Bicycle and Pedestrian Project 
 
 

Located at: 
 

Mukilteo, WA 
 
 

Prepared for: 

City of Mukilteo 
 

Prepared by: 
 

KPFF Consulting Engineers 
1601 Fifth Avenue, Suite 1600 
Seattle, WA 98101 



Stormwater Management Facility 
Operation and Maintenance (O&M) Manual 
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Stormwater Management Facility 
Operation and Maintenance (O&M) Manual 

 
I Contact Information 

 

Owner    _ Phone _  _   

Email  _ 
 
 

Maintenance Responsible Party: _   _ Phone _  _   

Email  _ 
 
 

Emergency Contact _  _  _   
 

Phone _  _   
 

Email    
 

City of Mukilteo, Stormwater Inspection:  425.263.6000 
 

The above contact information shall be updated any time that the information changes. Notify 
the City of Mukilteo, with this information within 30 days of changes. 

 
 
II Compliance with Mukilteo Municipal Code 

 
In accordance with Mukilteo Municipal Code 13.12.210, the city shall be responsible for 
operation, maintaining, repairing, and replacing public stormwater facilities and the public 
stormwater system. 

 
III. Maintenance 

 
Stormwater facilities shall be maintained so that they function and as designed and intended. 
Maintenance shall be performed in accordance with the City’s maintenance standards. A 
copy of the O&M plan for any stormwater facility should remain on-site. The O&M plan should 
be updated as needed to ensure stormwater facilities are properly functioning. 

 

IV. Preventative Measures to Reduce Maintenance Costs 
 

The most effective way to maintain your water quality facility is to prevent the pollutants 
from entering the facility in the first place. Common pollutants include sediment, trash & 
debris, chemicals, dog wastes, runoff from stored materials, illicit discharges into the storm 
drainage system (like car wash or pressure washing runoff) and many others. A thoughtful 
maintenance program will include measures to address these potential contaminants, and 
will save money and time in the long run. Key points to consider in your maintenance 
program include: 

 
 

• Educate property owners/residents/tenants to be aware of how their actions affect water 
quality, and how they can help reduce maintenance costs. 

• Keep properties, streets and gutters, and parking lots free of trash, debris, and lawn 
clippings. 

• Ensure the proper handling, storage and disposal of hazardous wastes and chemicals. 



• Plan landscaping care to minimize the use of chemicals and pesticides. 
• Sweep paved surfaces and dispose of in the regular solid waste. 
• Be aware of automobiles leaking fluids. Use absorbents such as clean cat litter to soak 

up leaked fluids– dispose of properly. 
• Re-vegetate disturbed and bare areas to maintain vegetative stabilization. 
• Clean out the upstream components of the storm drainage system, including 

inlets, storm sewers and outfalls. 
• Do not store materials outdoors (including landscaping materials) unless properly 

protected from runoff. 
• Close the covers on dumpsters to prevent liquids from leaking into the storm system. 
• Ensure that garbage compactor units are functioning properly and are not leaking, 

including during pick-up and hauling procedure. 
• Fleet and commercial car washing should be conducted in an area that drains to 

sanitary sewer, not stormwater system. 
 
 

 

V. Safety 
 

Never enter a confined space (outlet structure, manhole, etc.) without proper training and 
equipment. A confined space should never be entered without at least one additional 
person present. 

 
If a toxic or flammable substance is discovered, leave the immediate area and call 911. 
Potentially dangerous (e.g., fuel, chemicals, hazardous materials) substances found in the 
areas must be referred to the local Fire Department immediately for response by the 
Hazardous Materials Unit. The emergency contact number is 911. 

 
Vertical drops may be encountered in areas located within and around the facility. Avoid 
walking on top of retaining walls or other structures that have a significant vertical drop. 

 
If any hazard is found within the facility area that poses an immediate threat to public safety, 
call 911 immediately. 

 
VI. General Location and Description of Stormwater Management Facilities 

 
The stormwater facilities were designed to meet requirements of the City of Mukilteo (City) 
Development Standards, amended 2019 and the Washington Department of Ecology 
Stormwater Management Manual for Western Washington (SWMM), 2019 (DOE).   

 
The site will be divided into five sub-basins, TDA’s 1 through 5. 

 
Flow Control 
 
TDA 3 runoff is collected by a conveyance system that routes flows into a detention vault 
under the eastbound lane of 5th Street. The vault (FC 2-1) will release runoff through a flow 
control structure to a conveyance system that connects to the existing conveyance system 
on the west side of Loveland Avenue. 
 
Water Quality Treatment 
 
Water quality treatment will be designed to provide enhanced treatment for the TDA 3 and 
will be provided by a modular wetland system that connects to the detention vault (FC 2-1). 

 
Conveyance System 
 
The conveyance systems collect roadway and sidewalk runoff and routes runoff to the water 
quality treatment facilities and flow control vaults in TDA 3. The conveyance systems in all 
other TDA’s collect runoff and connect to the existing conveyance system. 



 
All the stormwater facilities and most of the conveyance systems are public and will be 
maintained by the City. 

 
VII. Inspecting Stormwater Management Facilities 

 
The City of Mukilteo inspects all public owned stormwater systems. 
 
The quality of stormwater entering the waters of the state relies heavily on the proper 
operation and maintenance of permanent best management practices.  Stormwater 
management facilities must be periodically inspected to ensure that they function as 
designed.  The inspection will determine the appropriate maintenance that is required for 
the facility. 

 
All stormwater management facilities are required to be inspected by a qualified individual 
at a minimum of once per year. Inspections should occur at a minimum in the fall before the 
wet season begins and after large storm events. 

 
 
VIII. Maintaining Stormwater Management Facilities 

Stormwater management facilities must be properly maintained to ensure that they operate 
correctly and provide the water quality treatment for which they were designed. Routine 
maintenance performed on a frequently scheduled basis, can help avoid more costly 
rehabilitative maintenance that results when facilities are not adequately maintained. The 
Maintenance requirements are contained in Appendix B. These requirements should be 
updated to reflect changes and updates to these facilities. 

 
Routine Work 

 

The majority of this work consists of inspection, and trash and debris pickups for 
stormwater management facilities during the growing season. This includes items such 
as the removal of debris/material that may be clogging the outlet structure flow control 
screen and pre-treatment chamber. 

 
Minor Work 

 

This work consists of a variety of isolated or small-scale maintenance and work needed 
to address operational problems. Most of this work can be completed by a small crew, 
with minor tools, and small equipment.  

 
Major Work 

 

This work consists of large-scale maintenance and major improvements needed to 
address failures within the stormwater management facilities. This work may require an 
engineering design with construction plans to be prepared for review and approval by 
the  City.  
 

IX. Maintenance Documentation 
 

The Stormwater Management Facility Maintenance Activity Form provides a record of 
maintenance activities. Maintenance Forms for each facility type are provided in Appendix 

B. Maintenance shall be completed.by the City. 



 
Appendix A 

 
Stormwater Site Plan 
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Appendix B Maintenance Standards 

 

 
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, exceedance 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. 

 
Maintenance standards are from the 2019 Stormwater Management Manual for Western Washington, Department of Ecology.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Detention Vault 
Table V-A.3: Maintenance Standards - Closed Detention Systems (Tanks/Vaults) 
Maintenance 
Component Defect Conditions When Maintenance is Needed Results Expected When 

Maintenance is Performed 

Storage Area 
  
  
  

Plugged Air Vents One-half of the cross section of a vent is blocked at any point or the vent 
is damaged. Vents open and functioning. 

Debris and Sediment 

Accumulated sediment depth exceeds 10% of the diameter of the storage 
area for 1/2 length of storage vault or any point depth exceeds 15% of 
diameter. 
(Example: 72-inch storage tank would require cleaning when sediment 
reaches depth of 7 inches for more than 1/2 length of tank.) 

All sediment and debris removed 
from storage area. 

Joints Between Tank/Pipe Section Any openings or voids allowing material to be transported into facility. 
(Will require engineering analysis to determine structural stability). 

All joint between tank/pipe 
sections are sealed. 

Tank Pipe Bent Out of Shape Any part of tank/pipe is bent out of shape more than 10% of its design 
shape. (Review required by engineer to determine structural stability). 

Tank/pipe repaired or replaced 
to design. 

Vault Structure Includes Cracks in 
Wall, Bottom, Damage to Frame 
and/or Top Slab 

Cracks wider than 1/2-inch and any evidence of soil particles entering the 
structure through the cracks, or maintenance/inspection personnel 
determines that the vault is not structurally sound. 
Cracks wider than 1/2-inch at the joint of any inlet/outlet pipe or any 
evidence of soil particles entering the vault through the walls. 

Vault replaced or repaired to 
design specifications and is 
structurally sound. 
No cracks more than 1/4-inch 
wide at the joint of the 
inlet/outlet pipe. 

Manhole 
  
  
  

Cover Not in Place Cover is missing or only partially in place. Any open manhole requires 
maintenance. Manhole is closed. 

Locking Mechanism Not Working 
Mechanism cannot be opened by one maintenance person with proper 
tools. Bolts into frame have less than 1/2 inch of thread (may not apply to 
self-locking lids). 

Mechanism opens with proper 
tools. 

Cover Difficult to Remove One maintenance person cannot remove lid after applying normal lifting 
pressure. Intent is to keep cover from sealing off access to maintenance. 

Cover can be removed and 
reinstalled by one maintenance 
person. 

Ladder Rungs Unsafe Ladder is unsafe due to missing rungs, misalignment, not securely 
attached to structure wall, rust, or cracks. 

Ladder meets design standards. 
Allows maintenance person safe 
access. 



Table V-A.3: Maintenance Standards - Closed Detention Systems (Tanks/Vaults) 
Maintenance 
Component Defect Conditions When Maintenance is Needed Results Expected When 

Maintenance is Performed 
Catch Basins See Table V-A.5 See Table V-A.5 See Table V-A.5 

  



Control Structure / Flow Restrictor 
Table V-A.4: Maintenance Standards - Control Structure/Flow Restrictor 
Maintenance 
Component Defect Condition When Maintenance is Needed Results Expected When Maintenance is Performed 

General  

Trash and Debris (Includes 
Sediment) 

Material exceeds 25% of sump depth or 1 foot 
below orifice plate. 

Control structure orifice is not blocked. All trash and 
debris removed. 

Structural Damage 

Structure is not securely attached to manhole wall. 
Structure is not in upright position (allow up to 10% 
from plumb). 
Connections to outlet pipe are not watertight and 
show signs of rust. 
Any holes - other than designed holes - in the 
structure. 

Structure securely attached to wall and outlet pipe. 
Structure in correct position. 
Connections to outlet pipe are water tight; structure 
repaired or replaced and works as designed. 
Structure has no holes other than designed holes. 

Cleanout Gate Damaged or Missing 

Cleanout gate is not watertight or is missing. 
Gate cannot be moved up and down by one 
maintenance person. 
Chain/rod leading to gate is missing or damaged. 
Gate is rusted over 50% of its surface area. 

Gate is watertight and works as designed. 
Gate moves up and down easily and is watertight. 
Chain is in place and works as designed. 
Gate is repaired or replaced to meet design standards. 

Orifice Plate  

Damaged or Missing Control device is not working properly due to 
missing, out of place, or bent orifice plate. Plate is in place and works as designed. 

Obstructions Any trash, debris, sediment, or vegetation blocking 
the plate. Plate is free of all obstructions and works as designed. 

Overflow Pipe Obstructions Any trash or debris blocking (or having the potential 
of blocking) the overflow pipe. Pipe is free of all obstructions and works as designed. 

Manhole See "Wet Vault” See "Wet Vault” See "Wet Vault” 

Catch Basin See Table V-A.5 See Table V-A.5 See Table V-A.5 
  



Catch Basins and Manholes 
Table V-A.5: Maintenance Standards - Catch Basins 
Maintenance 
Component Defect Conditions When Maintenance is Needed Results Expected When Maintenance 

is performed 

General  

Trash & Debris 

Trash or debris which is located immediately in front of the catch basin opening or is 
blocking inletting capacity of the basin by more than 10%. 
Trash or debris (in the basin) that exceeds 60 percent of the sump depth as 
measured from the bottom of basin to invert of the lowest pipe into or out of the 
basin, but in no case less than a minimum of six inches clearance from the debris 
surface to the invert of the lowest pipe. 
Trash or debris in any inlet or outlet pipe blocking more than 1/3 of its height. 
Dead animals or vegetation that could generate odors that could cause complaints 
or dangerous gases (e.g., methane). 
  

No Trash or debris located 
immediately in front of catch basin or 
on grate opening. 
No trash or debris in the catch basin. 
Inlet and outlet pipes free of trash or 
debris. 
No dead animals or vegetation 
present within the catch basin. 

Sediment 

Sediment (in the basin) that exceeds 60 percent of the sump depth as measured 
from the bottom of basin to invert of the lowest pipe into or out of the basin, but in 
no case less than a minimum of 6 inches clearance from the sediment surface to the 
invert of the lowest pipe. 
  

No sediment in the catch basin 

Structure Damage to 
Frame and/or Top Slab 

Top slab has holes larger than 2 square inches or cracks wider than 1/4 inch. (Intent 
is to make sure no material is running into basin). 
Frame not sitting flush on top slab, i.e., separation of more than 3/4 inch of the 
frame from the top slab. Frame not securely attached 

Top slab is free of holes and cracks. 
Frame is sitting flush on the riser rings 
or top slab and firmly attached. 

Fractures or Cracks in 
Basin Walls/ Bottom 

Maintenance person judges that structure is unsound. 
Grout fillet has separated or cracked wider than 1/2 inch and longer than 1 foot at 
the joint of any inlet/outlet pipe or any evidence of soil particles entering catch basin 
through cracks. 

Basin replaced or repaired to design 
standards. 
Pipe is regrouted and secure at basin 
wall. 

Settlement/ 
Misalignment If failure of basin has created a safety, function, or design problem. Basin replaced or repaired to design 

standards. 

Vegetation 
Vegetation growing across and blocking more than 10% of the basin opening. 
Vegetation growing in inlet/outlet pipe joints that is more than six inches tall and 
less than six inches apart. 

No vegetation blocking opening to 
basin. 
No vegetation or root growth 
present. 



Table V-A.5: Maintenance Standards - Catch Basins 
Maintenance 
Component Defect Conditions When Maintenance is Needed Results Expected When Maintenance 

is performed 
Contamination and 
Pollution See "Detention Ponds"  No pollution present. 

Catch Basin 
Cover 

Cover Not in Place Cover is missing or only partially in place. Any open catch basin requires 
maintenance. Catch basin cover is closed 

Locking Mechanism 
Not Working 

Mechanism cannot be opened by one maintenance person with proper tools. Bolts 
into frame have less than 1/2 inch of thread. Mechanism opens with proper tools. 

Cover Difficult to 
Remove 

One maintenance person cannot remove lid after applying normal lifting pressure. 
(Intent is keep cover from sealing off access to maintenance.) 

Cover can be removed by one 
maintenance person. 

Ladder Ladder Rungs Unsafe Ladder is unsafe due to missing rungs, not securely attached to basin wall, 
misalignment, rust, cracks, or sharp edges. 

Ladder meets design standards and 
allows maintenance person safe 
access. 

Metal Grates (If 
Applicable) 

Grate opening Unsafe Grate with opening wider than 7/8 inch. Grate opening meets design 
standards. 

Trash and Debris Trash and debris that is blocking more than 20% of grate surface inletting capacity. Grate free of trash and debris. 

Damaged or Missing. Grate missing or broken member(s) of the grate. Grate is in place and meets design 
standards. 

  



Conveyance Pipes and Ditches 
Maintenance 
Components Defect Condition When Maintenance is Needed Results Expected When Maintenance is 

Performed 
Pipes Sediment and debris 

accumulation 
Accumulated sediment or debris that exceeds 
20% of the diameter of the pipe. 

Water flows freely through pipes. 

Vegetation/roots Vegetation/roots that reduce free movement 
of water through pipes. 

Water flows freely through pipes. 

Contaminants and pollution Any evidence of contaminants or pollution 
such as oil, gasoline, concrete slurries or paint. 

Materials removed and disposed of according 
to applicable regulations. Source control 
BMPs implemented if appropriate. No 
contaminants present other than a surface oil 
film. 

Damage to protective coating 
or corrosion 

Protective coating is damaged; rust or 
corrosion is weakening the structural integrity 
of any part of pipe. 

Pipe repaired or replaced. 

Damaged Any dent that decreases the cross section area 
of pipe by more than 20% or is determined to 
have weakened structural integrity of the pipe. 

Pipe repaired or replaced. 
  

Ditches Trash and debris Trash and debris exceeds 1 cubic foot per 
1,000 square feet of ditch and slopes. 

Trash and debris cleared from ditches. 

Sediment accumulation Accumulated sediment that exceeds 20% of 
the design depth. 

Ditch cleaned/flushed of all sediment and 
debris so that it matches design. 

Noxious weeds Any noxious or nuisance vegetation which may 
constitute a hazard to personnel or the public. 

Noxious and nuisance vegetation removed 
according to applicable regulations. No 
danger of noxious vegetation where 
personnel or the public might normally be. 

Contaminants and pollution Any evidence of contaminants or pollution 
such as oil, gasoline, concrete slurries or paint. 

Materials removed and disposed of according 
to applicable regulations. Source control 
BMPs implemented if appropriate. No 
contaminants present other than a surface oil 
film. 

Vegetation Vegetation that reduces free movement of 
water through ditches. 

Water flows freely through ditches. 

Erosion damage to slopes Any erosion observed on a ditch slope. Slopes are not eroding. 



Rock lining out of place or 
missing (If Applicable) 

One layer or less of rock exists above native 
soil area 5 square feet or more, any exposed 
native soil. 

Replace rocks to design standards. 

  



 

Underdrains (Perforated Pipes) 
Maintenance 
Components Defect Condition When Maintenance is Needed Results Expected When Maintenance is 

Performed 
Preventative Blocking, obstructions Debris or trash limiting flow into perforated 

pipe system or outfall of BMP is plugged or 
otherwise nonfunctioning. 

Outfall of BMP is receiving designed flows from 
perforated pipe connection. 

Inflow Inflow impeded Inflow into the perforated pipe is partially or 
fully blocked or altered to prevent flow from 
getting into the pipe. 

Inflow to the perforated pipe is unimpeded. 

Pipe Trench Area Surface compacted Ground surface over the perforated pipe trench 
is compacted or covered with impermeable 
material. 

Ground surface over the perforated pipe is not 
compacted and free of any impervious cover. 

Outflow Outflow impeded Outflow from the perforated pipe into the 
public drainage system is blocked. 

Outflow to the public drainage system is 
unimpeded. 

Outfall Area Erosion or landslides Existence of the perforated pipe is causing or 
exasperating erosion or landslides. 

Perforated pipe system is sealed off and an 
alternative BMP is implemented.  

Inspection Frequency Annually and prior to and following significant 
storms. 

Perforated pipe system is operating as 
designed. 

  



Modular Wetland System 
Table V-A.15: Maintenance Standards - Manufactured Media Filters 

Maintenance 
Component 

Defect Condition When Maintenance is Needed 
Results Expected When Maintenance is 
Performed 

Below Ground Vault 

Sediment Accumulation on Media. Sediment depth exceeds 0.25-inches. 
No sediment deposits which would impede 
permeability of the compost media. 

Sediment Accumulation in Vault Sediment depth exceeds 6-inches in first chamber. 
No sediment deposits in vault bottom of first 
chamber. 

Trash/Debris Accumulation Trash and debris accumulated on compost filter bed. 
Trash and debris removed from the compost 
filter bed. 

Sediment in Drain Pipes/Clean-
Outs 

When drain pipes, clean-outs, become full with sediment 
and/or debris. 

Sediment and debris removed. 

Damaged Pipes 
Any part of the pipes that are crushed or damaged due 
to corrosion and/or settlement. 

Pipe repaired and/or replaced. 

Access Cover Damaged/Not 
Working 

Cover cannot be opened; one person cannot open the 
cover using normal lifting pressure, 
corrosion/deformation of cover. 

Cover repaired to proper working specifications 
or replaced. 

Vault Structure Includes Cracks in 
Wall, Bottom, Damage to Frame 
and/or Top Slab 

Cracks wider than 1/2-inch or evidence of soil particles 
entering the structure through the cracks, or 
maintenance/inspection personnel determine that the 
vault is not structurally sound. 

Cracks wider than 1/2-inch at the joint of any inlet/outlet 
pipe or evidence of soil particles entering through the 

Vault replaced or repairs made so that vault 
meets design specifications and is structurally 
sound. 

Vault repaired so that no cracks exist wider than 
1/4-inch at the joint of the inlet/outlet pipe. 



Table V-A.15: Maintenance Standards - Manufactured Media Filters 

Maintenance 
Component 

Defect Condition When Maintenance is Needed 
Results Expected When Maintenance is 
Performed 

cracks. 

Baffles 
Baffles corroding, cracking warping, and/or showing 
signs of failure as determined by 
maintenance/inspection person. 

Baffles repaired or replaced to specifications. 

Access Ladder Damaged 
Ladder is corroded or deteriorated, not functioning 
properly, not securely attached to structure wall, missing 
rungs, cracks, and misaligned. 

Ladder replaced or repaired and meets 
specifications, and is safe to use as determined 
by inspection personnel. 

Below Ground 
Cartridge Type 

Media 
Drawdown of water through the media takes longer than 
1 hour, and/or overflow occurs frequently. 

Media cartridges replaced. 

Short Circuiting Flows do not properly enter filter cartridges. Filter cartridges replaced. 
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Project Information (1.0) 

Project/Site Name: Mukilteo 5th Street 
Street/Location: Located on 5th Street between Licoln Ave. and Mukilteo Ln. 
City: Mukilteo State: WA Zip code:  98275 
Subdivision:   N/A 
Receiving waterbody: Puget Sound 
 

The project proposes to improve access modes along 5th St/Mukilteo Blvd by adding bicycle and 
pedestrian facilities 

Existing Conditions (1.1) 

Total acreage:   8.1 acre 

Disturbed acreage:  1.0 acre 

Existing structures: Catch basins, storm drains 

Landscape topography: 0-17% slopes 

Drainage patterns: Runoff is collected by existing catch basins or ditches and storm 
drains along 5th Street/ Mukilteo Boulevard. 

 Existing Vegetation: Trees, grass 

 Critical Areas (wetlands, streams, high erosion risk, steep or difficult to stabilize slopes):  
    Landslide hazard areas  
 

List of known impairments for 303(d) listed or Total Maximum Daily Load (TMDL) for the 
receiving waterbody:  There are no known or suspected containants associated with the site. 

Table 1 includes a list of suspected and/or known contaminants associated with the construction 
activity. 
 
Table 1 – Summary of Site Pollutant Constituents 

Constituent 
(Pollutant) Location Depth Concentration 

N/A    
    
    

 

 



Proposed Construction Activities (1.2) 

Description of site development (example: subdivision): 
Site development shall consist of widening and paving of 5th street. This will include 
replacement of existing sidewalks, asphalt, utilities and various drainage aspects as well as 
installing new various aspects like a drainage detention vault and a retaining wall. 
 

Description of construction activities (example: site preparation, demolition, excavation): 
Construction activities include site preparation, applying temporary erosion control measures, 
installing new drainage, grading, paving, and installation of a retaining wall. 
 

Description of site drainage including flow from and onto adjacent properties. Must be consistent 
with Site Map in Appendix A: 
The proposed flow patterns will maintain existing flow paths.The runoff is collected by a system 
of existing and proposed catch basins and ditches and conveyed via storm pipes.The water 
quality treatment volume, treated first with the modular wetland system, will be conveyed to the 
detention vault. Existing outfall locations will be maintained as shown on the TDA Overview Plan 
in Appendix A. 
 

Description of final stabilization (example: extent of revegetation, paving, landscaping): 
Final Stabilization includes paving and landscaping disturbed areas. 
 

Contaminated Site Information: 
Proposed activities regarding contaminated soils or groundwater (example: on-site treatment 
system, authorized sanitary sewer discharge): 
No contaminated soils or groundwater are anticipated during construction.  



Construction Stormwater Best Management Practices (BMPs) (2.0) 

The SWPPP is a living document reflecting current conditions and changes throughout the life 
of the project. These changes may be informal (i.e. hand-written notes and deletions). Update 
the SWPPP when the CESCL has noted a deficiency in BMPs or deviation from original design. 

The 13 Elements (2.1) 

In order to protect adjacent properties and reduce the area of soil exposed to construction, the 
limits of construction and trees that are to be preserved within the construction area will be 
clearly marked before land-disturbing activities begin. The following BMPs will be applied for 
marking clearing limits: 

1. Marking of Sawcut Limits 
2. Silt Fence 

The location of sawcut and silt fence limits will be marked in the TESC Plans (See Appendix A) 

List and describe BMPs: Silt Fence (C233) 

Installation Schedules: First Order of Work 

Inspection and Maintenance plan: As Needed 

Responsible Staff: TBD 

  



Element 2: Establish Construction Access (2.1.2) 

The existing paved roadway will be used for construction access. No additional BMPs are 
needed. 

List and describe BMPs: N/A 

  

  



Element 3: Control Flow Rates (2.1.3) 

Construction activities may result in increased flow rates downstream of the project. Straw 
wattles will be provided along the downstream boundary of disturbed areas to control flow rates. 

Will you construct stormwater retention and/or detention facilities? 
Yes  No 

 
Will you use permanent infiltration ponds or other low impact development (example: rain 
gardens, bio-retention, porous pavement) to control flow during construction? 

Yes  No 
 

List and describe BMPs: Straw Wattles (C235) 

Installation Schedules: First Order of Work 

Inspection and Maintenance plan: As Needed 

Responsible Staff: TBD 

  



Element 4: Install Sediment Controls (2.1.4) 

Construction activities may result in increased sediment discharges from the site. To counter 
this, Straw Wattles and Silt Fences will be installed. Straw Wattles and Silt Fences will be 
placed alongside the downstream boundary of the project area as well as downstream of 
construction activities to prevent sediment from leaving the project site. 

List and describe BMPs: Straw Wattles (C235) 

    Silt Fence (C233) 

Installation Schedules: First Order of Work 

Inspection and Maintenance plan: As Needed 

Responsible Staff: TBD 

  



Element 5: Stabilize Soils (2.1.5) 

West of the Cascade Mountains Crest 

Season Dates Number of Days Soils Can 
be Left Exposed 

During the Dry Season May 1 – September 30 7 days 
During the Wet Season October 1 – April 30 2 days 

 

Soils must be stabilized at the end of the shift before a holiday or weekend if needed based on 
the weather forecast. 

 

Anticipated project dates:  Start date: TBD End date: TBD    

 
Will you construct during the wet season? 

Yes  No 
 

List and describe BMPs: Plastic Covering (C123) 

Installation Schedules: During Construction 

Inspection and Maintenance plan: As Needed 

Responsible Staff: TBD 
 

 

 

 

 

 

 

 

 

 

 



Element 6: Protect Slopes (2.1.6) 

There are no steep slopes within working limits. Existing slopes are not susceptible to erosion 
so no BMP is proposed for slope protection. 

Will steep slopes be present at the site during construction? 
Yes  No 

 

List and describe BMPs: N/A 

  



Element 7: Protect Drain Inlets (2.1.7) 

All catch basins made operable during construction and within 500 feet downstream of the 
project site shall be protected to prevent unfiltered water from entering the stormwater 
conveyance system. Grate inlets will be protected using catch basin filters. 

List and describe BMPs: Storm Drain Inlet Protection (C220) 

Installation Schedules: First Order of Work 

Inspection and Maintenance plan: Inspected weekly at a minimum and daily during storm 
events. Clean and replace inlet protection devices when 
sediment has filled one-third of the available storage or as 
specified by the manufacturer. 

Responsible Staff: TBD 

  



Element 8: Stabilize Channels and Outlets (2.1.8) 

 Provide stabilization, including armoring material, adequate to prevent erosion of outlets, 
adjacent stream banks, slopes, and downstream reaches, will be installed at the outlets of all 
conveyance systems.  

There will not be significant increases to runoff at outfalls during the proposed construction 
activities or disturbance to any outfalls. Outfall protection and channel stabilization are not 
needed. 

List and describe BMPs: N/A 

  



Element 9: Control Pollutants (2.1.9) 

The following pollutants are anticipated to be present on-site: 

Table 2 – Pollutants 
Pollutant (and source, if applicable) 
Petrochemicals from construction equipment 
Waste materials and demolition debris 
 
 
 
 
 

 

Demolished roadway elements and cleared and grubbed materials will be removed from the site 
by truck. 

Extreme care shall be taken to ensure that no petroleum products, hydraulic fluid, sediments, 
chemicals, or any other toxic materials are allowed to enter or leach into waters of the State. 

List and describe BMPs: Spill Prevention and Control Measures 

Installation Schedules: During Construction 

Inspection and Maintenance plan: N/A 

Responsible Staff: TBD 

 

Will maintenance, fueling, and/or repair of heavy equipment and vehicles occur on-site? 
Yes  No 

Vehicles, construction equipment, and/or petroleum project storage/dispensing: 

• All vehicles, equipment, and petroleum product storage/dispensing areas will be  
inspected regularly to detect any leaks or spills, and to identify maintenance needs to  
prevent leaks or spills.  

• On-site fueling tanks and petroleum product storage containers shall include secondary  
containment with a capacity of 110% of the combined capacity of the contents within the  
secondary containment.  
 

• Spill prevention measures, such as drip pans, will be used when conducting 
maintenance and repair of vehicles or equipment. 
  



• In order to perform emergency repairs on site, temporary plastic will be placed beneath  
and, if raining, over the vehicle.  
 

• Contaminated surfaces shall be cleaned immediately following any discharge or spill 
incident. 

 

Will wheel wash or tire bath system BMPs be used during construction?  
Yes  No 

 

Will pH-modifying sources be present on-site? 
Yes  No 

 
Table 3 – pH-Modifying Sources 
 None 
 Bulk cement 
 Cement kiln dust 
 Fly ash 
 Other cementitious materials 
X New concrete washing or curing waters 
X Waste streams generated from concrete grinding and sawing 
 Exposed aggregate processes 
 Dewatering concrete vaults 
X Concrete pumping and mixer washout waters 
 Recycled concrete 
 Other (i.e. calcium lignosulfate) [please describe] 

 

List and describe BMPs: Sawcutting and Surfacing Pollution Prevention (C152) 

Installation Schedules: During Construction 

Inspection and Maintenance plan: As Needed 

Responsible Staff: TBD 

Concrete trucks must not be washed out onto the ground, or into storm drains, open ditches, 
streets, or streams. Excess concrete must not be dumped on-site, except in designated 
concrete washout areas with appropriate BMPs installed.  
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Element 10: Control Dewatering (2.1.10) 

Utility trench dewatering if required will be collected in a portable tank then treated and tested 
on-site before being discharged into receiving waters.  

Table 4 – Dewatering BMPs 
 Infiltration 
 Transport off-site in a vehicle (vacuum truck for legal disposal) 
X Ecology-approved on-site chemical treatment or other suitable treatment technologies 
 Sanitary or combined sewer discharge with local sewer district approval (last resort) 
 Use of sedimentation bag with discharge to ditch or swale (small volumes of localized 

dewatering) 

 

List and describe BMPs: TBD 

  



Element 11: Maintain BMPs (2.1.11) 

All temporary and permanent Erosion and Sediment Control (ESC) BMPs shall be maintained 
and repaired as needed to ensure continued performance of their intended function.  

Maintenance and repair shall be conducted in accordance with each particular BMP 
specification (see Volume II of the SWMMWW or Chapter 7 of the SWMMEW). 

Visual monitoring of all BMPs installed at the site will be conducted at least once every calendar 
week and within 24 hours of any stormwater or non-stormwater discharge from the site. If the 
site becomes inactive and is temporarily stabilized, the inspection frequency may be reduced to 
once every calendar month.  

All temporary ESC BMPs shall be removed within 30 days after final site stabilization is 
achieved or after the temporary BMPs are no longer needed.  

Trapped sediment shall be stabilized on-site or removed. Disturbed soil resulting from removal 
of either BMPs or vegetation shall be permanently stabilized.  

Additionally, protection must be provided for all BMPs installed for the permanent control of 
stormwater from sediment and compaction. BMPs that are to remain in place following 
completion of construction shall be examined and restored to full operating condition. If 
sediment enters these BMPs during construction, the sediment shall be removed and the facility 
shall be returned to conditions specified in the construction documents.  

  



Element 12: Manage the Project (2.1.12) 

The project will be managed based on the following principles: 

• Projects will be phased to the maximum extent practicable and seasonal work limitations 
will be taken into account. 

• Inspection and monitoring: 
o Inspection, maintenance and repair of all BMPs will occur as needed to ensure 

performance of their intended function. 
o Site inspections and monitoring will be conducted in accordance with Special 

Condition S4 of the CSWGP. Sampling locations are indicated on the Site Map. 
Sampling station(s) are located in accordance with applicable requirements of 
the CSWGP.  

• Maintain an updated SWPPP. 
o The SWPPP will be updated, maintained, and implemented in accordance with 

Special Conditions S3, S4, and S9 of the CSWGP.  

As site work progresses the SWPPP will be modified routinely to reflect changing site 
conditions. The SWPPP will be reviewed monthly to ensure the content is current.  

Table 5 – Management 
X Design the project to fit the existing topography, soils, and drainage patterns 
X Emphasize erosion control rather than sediment control 
X Minimize the extent and duration of the area exposed 
X Keep runoff velocities low 
X Retain sediment on-site 
X Thoroughly monitor site and maintain all ESC measures 
X Schedule major earthwork during the dry season 
 Other (please describe) 

 



Table 6 – BMP Implementation Schedule 
 

Phase of Construction 
Project 

 
Stormwater BMPs Date Wet/Dry 

Season 

TBD TBD TBD TBD 
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
 
 
 
 

   



 
Phase of Construction 

Project 
 

Stormwater BMPs Date Wet/Dry 
Season 

[Insert construction 
activity] 

[Insert BMP] [MM/DD/YYYY] [Insert 
Season] 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

  



Element 13: Protect Low Impact Development (LID) BMPs (2.1.13) 

N/A 

There are no existing LID BMPs on the project 

Pollution Prevention Team (3.0) 

Table 7 – Team Information 
Title Name(s) Phone Number 

Certified Erosion and 
Sediment Control Lead 
(CESCL) 

[Insert Name] [Insert Number] 

Resident Engineer   
Emergency Ecology 
Contact 

  

Emergency Permittee/ 
Owner Contact 

  

Non-Emergency Owner 
Contact 

  

Monitoring Personnel   
Ecology Regional Office [Insert Regional Office] [Insert General 

Number] 
 



Monitoring and Sampling Requirements (4.0) 

Monitoring includes visual inspection, sampling for water quality parameters of concern, and 
documentation of the inspection and sampling findings in a site log book. A site log book will be 
maintained for all on-site construction activities and will include: 

• A record of the implementation of the SWPPP and other permit requirements 
• Site inspections 
• Stormwater sampling data 

The site log book must be maintained on-site within reasonable access to the site and be made 
available upon request to Ecology or the local jurisdiction.  

Numeric effluent limits may be required for certain discharges to 303(d) listed waterbodies. See 
CSWGP Special Condition S8 and Section 5 of this template.  

Site Inspection (4.1) 

Site inspections will be conducted at least once every calendar week and within 24 hours 
following any discharge from the site. For sites that are temporarily stabilized and inactive, the 
required frequency is reduced to once per calendar month.  

The discharge point(s) are indicated on the Site Map (see Appendix A) and in accordance with 
the applicable requirements of the CSWGP. 

 

Stormwater Quality Sampling (4.2) 

Turbidity Sampling (4.2.1) 

Requirements include calibrated turbidity meter or transparency tube to sample site discharges 
for compliance with the CSWGP. Sampling will be conducted at all discharge points at least 
once per calendar week.  

Method for sampling turbidity: 

Table 8 – Turbidity Sampling Method 
X Turbidity Meter/Turbidimeter (required for disturbances 5 acres or greater in size) 
 Transparency Tube (option for disturbances less than 1 acre and up to 5 acres in size) 

The benchmark for turbidity value is 25 nephelometric turbidity units (NTU) and a transparency 
less than 33 centimeters. 

If the discharge’s turbidity is 26 to 249 NTU or the transparency is less than 33 cm but equal to 
or greater than 6 cm, the following steps will be conducted: 

1. Review the SWPPP for compliance with Special Condition S9. Make appropriate 
revisions within 7 days of the date the discharge exceeded the benchmark. 



2. Immediately begin the process to fully implement and maintain appropriate source 
control and/or treatment BMPs as soon as possible. Address the problems within 10 
days of the date the discharge exceeded the benchmark. If installation of necessary 
treatment BMPs is not feasible within 10 days, Ecology may approve additional time 
when the Permittee requests an extension within the initial 10-day response period. 

3. Document BMP implementation and maintenance in the site log book. 

If the turbidity exceeds 250 NTU or the transparency is 6 cm or less at any time, the following 
steps will be conducted: 

1. Telephone or submit an electronic report to the applicable Ecology Region’s 
Environmental Report Tracking System (ERTS) within 24 hours. 
https://www.ecology.wa.gov/About-us/Get-involved/Report-an-environmental-issue 

• Central Region (Benton, Chelan, Douglas, Kittitas, Klickitat, Okanogan, Yakima): 
(509) 575-2490 

• Eastern Region (Adams, Asotin, Columbia, Ferry, Franklin, Garfield, Grant, 
Lincoln, Pend Oreille, Spokane, Stevens, Walla Walla, Whitman): (509) 329-3400 

• Northwest Region (King, Kitsap, Island, San Juan, Skagit, Snohomish, 
Whatcom): (425) 649-7000 

• Southwest Region (Clallam, Clark, Cowlitz, Grays Harbor, Jefferson, Lewis, 
Mason, Pacific, Pierce, Skamania, Thurston, Wahkiakum,): (360) 407-6300 

2. Immediately begin the process to fully implement and maintain appropriate source 
control and/or treatment BMPs as soon as possible. Address the problems within 10 
days of the date the discharge exceeded the benchmark. If installation of necessary 
treatment BMPs is not feasible within 10 days, Ecology may approve additional time 
when the Permittee requests an extension within the initial 10-day response period 

3. Document BMP implementation and maintenance in the site log book. 
4. Continue to sample discharges daily until one of the following is true: 

• Turbidity is 25 NTU (or lower). 
• Transparency is 33 cm (or greater).  
• Compliance with the water quality limit for turbidity is achieved. 

o 1 - 5 NTU over background turbidity, if background is less than 50 NTU 
o 1% - 10% over background turbidity, if background is 50 NTU or greater 

• The discharge stops or is eliminated.  



pH Sampling (4.2.2) 

pH monitoring is required for “Significant concrete work” (i.e. greater than 1000 cubic yards 
poured concrete or recycled concrete over the life of the project).The use of engineered soils 
(soil amendments including but not limited to Portland cement-treated base [CTB], cement kiln 
dust [CKD] or fly ash) also requires pH monitoring. 

For significant concrete work, pH sampling will start the first day concrete is poured and 
continue until it is cured, typically three (3) weeks after the last pour. 

For engineered soils and recycled concrete, pH sampling begins when engineered soils or 
recycled concrete are first exposed to precipitation and continues until the area is fully 
stabilized.  

If the measured pH is 8.5 or greater, the following measures will be taken: 
1. Prevent high pH water from entering storm sewer systems or surface water. 
2. Adjust or neutralize the high pH water to the range of 6.5 to 8.5 su using appropriate 

technology such as carbon dioxide (CO2) sparging (liquid or dry ice). 
3. Written approval will be obtained from Ecology prior to the use of chemical treatment 

other than CO2 sparging or dry ice. 

Method for sampling pH: N/A 

Table 8 – pH Sampling Method 
 pH meter 
 pH test kit 
 Wide range pH indicator paper 



Discharges to 303(d) or Total Maximum Daily Load (TMDL) 
Waterbodies (5.0) 

 

303(d) Listed Waterbodies (5.1) 

Is the receiving water 303(d) (Category 5) listed for turbidity, fine sediment, phosphorus, or pH? 

Yes  No 
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Reporting and Record Keeping (6.0) 

Record Keeping (6.1) 

 

Site Log Book (6.1.1) 

A site log book will be maintained for all on-site construction activities and will include: 

• A record of the implementation of the SWPPP and other permit requirements 
• Site inspections 
• Sample logs 

 

Records Retention (6.1.2) 

Records will be retained during the life of the project and for a minimum of three (3) years 
following the termination of permit coverage in accordance with Special Condition S5.C of the 
CSWGP. 

Permit documentation to be retained on-site: 

• CSWGP 
• Permit Coverage Letter 
• SWPPP 
• Site Log Book 

Permit documentation will be provided within 14 days of receipt of a written request from 
Ecology. A copy of the SWPPP or access to the SWPPP will be provided to the public when 
requested in writing in accordance with Special Condition S5.G.2.b of the CSWGP. 

 

Updating the SWPPP (6.1.3) 

The SWPPP will be modified if: 

• Found ineffective in eliminating or significantly minimizing pollutants in stormwater 
discharges from the site. 

• There is a change in design, construction, operation, or maintenance at the construction 
site that has, or could have, a significant effect on the discharge of pollutants to waters 
of the State.  



The SWPPP will be modified within seven (7) days if inspection(s) or investigation(s) determine 
additional or modified BMPs are necessary for compliance. An updated timeline for BMP 
implementation will be prepared.  

 

Reporting (6.2) 

Discharge Monitoring Reports (6.2.1) 

Cumulative soil disturbance is less than one (1) acre; therefore, Discharge Monitoring 
Reports (DMRs) will not be submitted to Ecology because water quality sampling is not being 
conducted at the site.  

Notification of Noncompliance (6.2.2) 

If any of the terms and conditions of the permit is not met, and the resulting noncompliance may 
cause a threat to human health or the environment, the following actions will be taken: 

1. Ecology will be notified within 24-hours of the failure to comply by calling the applicable 
Regional office ERTS phone number (Regional office numbers listed below).  

2. Immediate action will be taken to prevent the discharge/pollution or otherwise stop or 
correct the noncompliance. If applicable, sampling and analysis of any noncompliance 
will be repeated immediately and the results submitted to Ecology within five (5) days of 
becoming aware of the violation.  

3. A detailed written report describing the noncompliance will be submitted to Ecology 
within five (5) days, unless requested earlier by Ecology.  

Anytime turbidity sampling indicates turbidity is 250 NTUs or greater, or water transparency is 6 
cm or less, the Ecology Regional office will be notified by phone within 24 hours of analysis as 
required by Special Condition S5.A of the CSWGP.  

• Central Region at (509) 575-2490 for Benton, Chelan, Douglas, Kittitas, Klickitat, 
Okanogan, or Yakima County 

• Eastern Region at (509) 329-3400 for Adams, Asotin, Columbia, Ferry, Franklin, 
Garfield, Grant, Lincoln, Pend Oreille, Spokane, Stevens, Walla Walla, or Whitman 
County 

• Northwest Region at (425) 649-7000 for Island, King, Kitsap, San Juan, Skagit, 
Snohomish, or Whatcom County 

• Southwest Region at (360) 407-6300 for Clallam, Clark, Cowlitz, Grays Harbor, 
Jefferson, Lewis, Mason, Pacific, Pierce, Skamania, Thurston, or Wahkiakum 

Include the following information: 

1. Your name and  / Phone number 
2. Permit number 



3. City / County of project 
4. Sample results 
5. Date / Time of call 
6. Date / Time of sample 
7. Project name 

In accordance with Special Condition S4.D.5.b of the CSWGP, the Ecology Regional office will 
be notified if chemical treatment other than CO2 sparging is planned for adjustment of high pH 
water.  
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/ / / /
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Seattle, WA 98101
206.622.5822
www.kpff.com

NOT FOR CONSTRUCTION

/ / / /

/ / / / / / /
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1601 5th Avenue, Suite 1600
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1601 5th Avenue, Suite 1600
Seattle, WA 98101
206.622.5822
www.kpff.com

NOT FOR CONSTRUCTION



1601 5th Avenue, Suite 1600
Seattle, WA 98101
206.622.5822
www.kpff.com

NOT FOR CONSTRUCTION



1601 5th Avenue, Suite 1600
Seattle, WA 98101
206.622.5822
www.kpff.com

NOT FOR CONSTRUCTION



1601 5th Avenue, Suite 1600
Seattle, WA 98101
206.622.5822
www.kpff.com

NOT FOR CONSTRUCTION



1601 5th Avenue, Suite 1600
Seattle, WA 98101
206.622.5822
www.kpff.com

NOT FOR CONSTRUCTION



1601 5th Avenue, Suite 1600
Seattle, WA 98101
206.622.5822
www.kpff.com

NOT FOR CONSTRUCTION



1601 5th Avenue, Suite 1600
Seattle, WA 98101
206.622.5822
www.kpff.com

NOT FOR CONSTRUCTION



1601 5th Avenue, Suite 1600
Seattle, WA 98101
206.622.5822
www.kpff.com

NOT FOR CONSTRUCTION
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Appendix C
Site Inspection Form



Construction Stormwater Site Inspection Form 
 

 Page 1 
 

Project Name  Permit #   Inspection Date  Time  

 
Name of Certified Erosion Sediment Control Lead (CESCL) or qualified inspector if less than one acre  
Print Name:    
 
Approximate rainfall amount since the last inspection (in inches):  
 
Approximate rainfall amount in the last 24 hours (in inches):  
  
Current Weather Clear  Cloudy  Mist    Rain  Wind  Fog  
 

A. Type of inspection:  Weekly   Post Storm Event  Other  

 
B. Phase of Active Construction (check all that apply): 
 
Pre Construction/installation of erosion/sediment controls            Clearing/Demo/Grading              Infrastructure/storm/roads            
Concrete pours  Vertical Construction/buildings               Utilities     
Offsite improvements           Site temporary stabilized                Final stabilization  
 
C. Questions: 
 
1.   Were all areas of construction and discharge points inspected?                 Yes  No     
2.   Did you observe the presence of suspended sediment, turbidity, discoloration, or oil sheen              Yes  No  
3.   Was a water quality sample taken during inspection?  (refer to permit conditions S4 & S5)                                                    Yes  No  
4.   Was there a turbid discharge 250 NTU or greater, or Transparency 6 cm or less?*                                    Yes  No  
5.   If yes to #4 was it reported to Ecology?     Yes  No  
6.   Is pH sampling required? pH range required is 6.5 to 8.5. Yes  No  
 
If answering yes to a discharge, describe the event. Include when, where, and why it happened; what action was taken, 
and when. 
 
 
 
 
*If answering yes to # 4 record NTU/Transparency with continual sampling daily until turbidity is 25 NTU or less/ transparency is 33 
cm or greater.   
 
Sampling Results:  Date:  

                                                              
Parameter Method (circle one) Result Other/Note 

NTU cm pH 

Turbidity tube, meter, laboratory     
pH Paper, kit, meter     

 
  



Construction Stormwater Site Inspection Form 
 

 Page 2 
 

D.  Check the observed status of all items. Provide “Action Required “details and dates. 
 

Element  # Inspection BMPs 
Inspected 

BMP needs 
maintenance 

BMP 
failed 

Action 
required 

(describe in 
section F) 

yes no n/a 

1 
Clearing 

Limits 
 

Before beginning land disturbing 
activities are all clearing limits, 
natural resource areas (streams, 
wetlands, buffers, trees) protected 
with barriers or similar BMPs? (high 
visibility recommended) 

 

     

2 
Construction 

Access 

Construction access is stabilized 
with quarry spalls or equivalent 
BMP to prevent sediment from 
being tracked onto roads? 

      

Sediment tracked onto the road 
way was cleaned thoroughly at the 
end of the day or more frequent as 
necessary. 

      

3 
Control Flow 

Rates 
 

Are flow control measures installed 
to control stormwater volumes and 
velocity during construction and do 
they protect downstream 
properties and waterways from 
erosion? 

      

 If permanent infiltration ponds are 
used for flow control during 
construction, are they protected 
from siltation? 

      

4 
Sediment 
Controls 

 

All perimeter sediment controls 
(e.g. silt fence, wattles, compost 
socks, berms, etc.) installed, and 
maintained in accordance with the 
Stormwater Pollution Prevention 
Plan (SWPPP). 

      

Sediment control BMPs (sediment 
ponds, traps, filters etc.) have been 
constructed and functional as the 
first step of grading.   

      

Stormwater runoff from disturbed 
areas is directed to sediment 
removal BMP. 

      

5 
Stabilize 

Soils 

Have exposed un-worked soils 
been stabilized with effective BMP 
to prevent erosion and sediment 
deposition? 

      

  



Construction Stormwater Site Inspection Form 
 

 Page 3 
 

Element  # Inspection BMPs 
Inspected 

BMP needs 
maintenance 

BMP 
failed 

Action 
required 

(describe in 
section F) 

yes no n/a 

5 
Stabilize Soils 

Cont. 

Are stockpiles stabilized from erosion, 
protected with sediment trapping 
measures and located away from drain 
inlet, waterways, and drainage 
channels? 

      

Have soils been stabilized at the end of 
the shift, before a holiday or weekend 
if needed based on the weather 
forecast? 

      

 
6 

Protect 
Slopes 

Has stormwater and ground water 
been diverted away from slopes and 
disturbed areas with interceptor dikes, 
pipes and or swales? 

      

Is off-site storm water managed 
separately from stormwater generated 
on the site? 

      

Is excavated material placed on uphill 
side of trenches consistent with safety 
and space considerations? 

      

Have check dams been placed at 
regular intervals within constructed 
channels that are cut down a slope? 

      

7 
Drain Inlets 

Storm drain inlets made operable 
during construction are protected. 

      

Are existing storm drains within the 
influence of the project protected? 

      

8 
Stabilize 

Channel and 
Outlets 

Have all on-site conveyance channels 
been designed, constructed and 
stabilized to prevent erosion from 
expected peak flows? 

      

Is stabilization, including armoring 
material, adequate to prevent erosion 
of outlets, adjacent stream banks, 
slopes and downstream conveyance 
systems? 

      

9 
Control 

Pollutants 

Are waste materials and demolition 
debris handled and disposed of to 
prevent contamination of stormwater? 

      

Has cover been provided for all 
chemicals, liquid products, petroleum 
products, and other material? 

      

Has secondary containment been 
provided capable of containing 110% 
of the volume? 

      

Were contaminated surfaces cleaned 
immediately after a spill incident? 

      

Were BMPs used to prevent 
contamination of stormwater by a pH 
modifying sources? 

      



Construction Stormwater Site Inspection Form 
 

 Page 4 
 

Element  # Inspection BMPs 
Inspected 

BMP needs 
maintenance 

BMP 
failed 

Action 
required 

(describe in 
section F) 

yes no n/a 

9  
Cont. 

Wheel wash wastewater is handled 
and disposed of properly. 

      

10 
Control 

Dewatering 
 

Concrete washout in designated areas. 
No washout or excess concrete on the 
ground. 

      

Dewatering has been done to an 
approved source and in compliance 
with the SWPPP. 

      

Were there any clean non turbid 
dewatering discharges? 

      

11 
Maintain 

BMP 

Are all temporary and permanent 
erosion and sediment control BMPs 
maintained to perform as intended? 

      

12 
Manage the 

Project 
 
 
 
 
 

Has the project been phased to the 
maximum degree practicable? 

      

Has regular inspection, monitoring and 
maintenance been performed as 
required by the permit? 

      

Has the SWPPP been updated, 
implemented and records maintained? 

      

13 
Protect LID 

 
 
 
 
 
 
 

Is all Bioretention and Rain Garden 
Facilities protected from 
sedimentation with appropriate BMPs? 

      

Is the Bioretention and Rain Garden 
protected against over compaction of 
construction equipment and foot 
traffic to retain its infiltration 
capabilities? 
 

      

Permeable pavements are clean and 
free of sediment and sediment laden-
water runoff.  Muddy construction 
equipment has not been on the base 
material or pavement. 
 

      

Have soiled permeable pavements 
been cleaned of sediments and pass 
infiltration test as required by 
stormwater manual methodology? 
 

      

Heavy equipment has been kept off 
existing soils under LID facilities to 
retain infiltration rate. 

      

 
E.  Check all areas that have been inspected.  
All in place BMPs                                                             All disturbed soils                                                            All concrete wash out area                   All material storage areas                    
All discharge locations                                     All equipment storage areas                                     All construction entrances/exits                    



Construction Stormwater Site Inspection Form 
 

 Page 5 
 

 
F.  Elements checked “Action Required” (section D) describe corrective action to be taken.  List the element number; 
be specific on location and work needed.  Document, initial, and date when the corrective action has been completed 
and inspected. 
Element 

# 
Description and Location Action Required Completion 

Date 
Initials 

     
     
     
     
     
     
     
 Attach additional page if needed 
 
Sign the following certification: 
 “I certify that this report is true, accurate, and complete, to the best of my knowledge and belief” 
 
Inspected by: (print)  (Signature)  Date:  
Title/Qualification of Inspector:    
 


