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1. PROJECT OVERVIEW 

The Ray Townhomes project proposes the development of two existing parcels into a Planned 
Residential Development which maintains two existing homes near the east edge of the site and 
adds 23 new townhome units further to the west.  The project lies within the City of Marysville’s 
Low Density Multiple Family (R-12) zone. 

The project is located within the SW ¼ of Section 15, Township 30 N, Range 05 E, W.M.  More 
specifically, the project lies at 9820 55th Ave NE, in the City of Marysville, and occupies the 
Snohomish County Tax Parcels identified in the table below.  A vicinity map is also provided 
below. 

 

Table 1:  Property Summary 

Snohomish County Tax Lot # Size 

30051500305000 1.91 ac
30051500302100 1.00 ac 

 

 
Figure 1: Vicinity Map 
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The project has approximately 200 feet of frontage on the west side of 55th Ave NE, which is 
classified as a neighborhood collector.  The project proposes a local access road interior to the 
site, in order to provide access to the proposed lots and townhome units.  The proposed local 
access road will terminate in a cul-de-sac to provide a means of turn-around for delivery, trash 
collection, and emergency service vehicles.  The surrounding parcels to the north and west 
have previously been developed, and the surrounding parcel to the south remains undeveloped, 
so there are currently no other access points available to the site. 

The project is subject to the provisions of the Marysville Municipal Code, the City’s Design and 
Construction Standards, and the 2014 edition of the WA State Department of Ecology’s 
Stormwater Management Manual for Western Washington (SWMMWW).    
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2. MINIMUM REQUIREMENTS 

The project is a new development which proposes more than 5,000 square feet of new/replaced 
hard surface area, and therefore is required to satisfy all nine of the minimum requirements 
stipulated by the 2014 edition of the WA Dept of Ecology’s Stormwater Management Manual for 
Western Washington (SWMMWW). 

2.1 MINIMUM REQUIREMENT #1:  PREPARATION OF STORMWATER 
SITE PLANS 

This report, along with the accompanying plans are intended to satisfy the stormwater 
site plan requirements. This requirement includes research of applicable site information, 
evaluation of any upstream tributary drainage basins and the downstream flowpath.  
These items are addressed in Chapter 3 of this report. 

2.1 MINIMUM REQUIREMENT #2:  CONSTRUCTION STORMWATER 
POLLUTION PREVENTION PLAN (SWPPP) 

A temporary erosion & sediment control plan will be provided with the final engineering 
drawings and a separate SWPPP report will also be provided.  A preliminary stormwater 
pollution prevention discussion is provided in Section 4 of this report. 

2.2 MINIMUM REQUIREMENT #3:  SOURCE CONTROL OF POLLUTION 

The project is not a high-use site and is not expected to have many significant point-
sources of pollution requiring source control methods.  Due to the multi-family nature of 
the proposed development, the City is requiring a centralized trash-collection area.  This 
area shall be contained within a roofed enclosure as a source control measure.  

2.3 MINIMUM REQUIREMENT #4:  PRESERVATION OF NATURAL 
DRAINAGE SYSTEMS AND OUTFALLS 

The topography of the site is relatively flat, with a subtle high-point located near the 
middle of the site, and gradual fall in all directions.  The geotechnical report for the site 
identifies a shallow layer of fill material near the surface, so it is likely that this high-point 
was raised artificially at some point in the past.  The general topography of the region is 
flat, but appears to fall gently to the south.  The lowest portion of the site lies along the 
west half of the southern property boundary.  A large off-site wetland begins at this 
location, and it appears that site runoff probably collects in this wetland area and 
continues flowing southerly.  There is also a drainage pipe network in the fronting 
roadway (55th Ave NE), which conveys runoff southerly, which seems to corroborate flow 
to the south.  The project is underlain by a sandy soil unit that is expected to support 
infiltration of surface runoff, so it is likely that much of the runoff that originates on-site 
simply infiltrates before discharging as surface runoff.  With this in mind, the project is 
proposing a storm drainage facility along the southern edge of the site, with an overflow 
route that utilizes the storm pipe in the fronting street. 



RAY TOWNHOMES 
DRAINAGE REPORT 
APRIL 15, 2020 

 
 

 

2.4 MINIMUM REQUIREMENT #5:  ONSITE STORMWATER 
MANAGEMENT 

The project is required to either meet the low-impact flow control standard or evaluate a 
series of low-impact stormwater management features, as outlined in the SWMMWW.  
This project is electing to evaluate the low-impact stormwater management features, and 
that evaluation is provided in Section 7 of this report.  

2.5 MINIMUM REQUIREMENT #6:  RUNOFF TREATMENT 

The project is subject to “basic” treatment requirements, as outlined in the SWMMWW.  
A more detailed discussion of stormwater treatment is provided in Section 8 of this 
report. 

2.6 MINIMUM REQUIREMENT #7:  FLOW CONTROL 

The project is subject to the flow control requirements outlined in the SWMMWW.  A 
more detailed discussion of the proposed flow control measures is provided in Section 9 
of this report. 

2.7 MINIMUM REQUIREMENT #8:  WETLANDS PROTECTION 

The SWMMWW requests an evaluation of wetland hydrology to minimize the effects of 
urbanization.  A critical areas study and mitigation plan is provided separate from this 
document which discusses the measures being taken to mitigate disturbance proposed 
within the existing wetland buffer areas.  Wetland protection is also discussed further in 
Section 10 of this report.  

2.8 MINIMUM REQUIREMENT #9:  OPERATIONS & MAINTENANCE 

General operations and maintenance recommendations are provided in Section 11 of 
this report. 
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3. PREPARATION OF STORMWATER SITE PLANS 

This section of the report is intended to address Minimum Requirement #1, as outlined in the 
SWMMWW. 

3.1 RESOURCE REVIEW SUMMARY 

A geotechnical report has been prepared for the project, issued on August 21, 2019 by 
Geotest Engineers.  The report generally classifies the underlying soil as a “Marysville 
Sand” recessional outwash.  The report goes on to recommend that the underlying soil is 
suitable for stormwater infiltration and treatment.  The geotechnical report will be 
submitted to the City of Marysville under separate cover.  

The federal Emergency Management Agency (FEMA) identifies the project site on Flood 
Insurance Rate Map (FIRM) panel #53061C0708E and is not shown to be in a flood 
hazard area.  A FEMA map has been provided in Appendix ‘A’ of this report. 

A wetland delineation report for the project was prepared by Altmann Oliver Associates, 
LLC on February 12, 2018, which identified an existing wetland that primarily lies south 
of the project site, but extends slightly across the southern border of the project site.  
The report identifies a 35-ft buffer from this wetland that occupies a portion of the south 
edge of the project site. 

The WA State Dept. of Ecology’s Water Quality Assessment map was consulted to 
determine if the project may contribute to a 303(d) assessed waterway.  There are no 
303(d) listed waterways in the ¼-mile downstream flowpath required to be evaluated for 
this project.  A portion of the Water Quality Atlas Map is provided in Appendix ‘A’ of this 
report.  

3.2 UPSTREAM BASIN ANALYSIS 

There appears to be a localized high-point on the site, and does not appear to be 
upstream runoff tributary from the adjacent parcels.  The site is bounded on the north by 
an existing subdivision which collect and convey runoff away from the site.  The project 
is bounded on the west by Cascade Elementary School.  While that parcel is fairly flat, it 
appears from local GIS topography maps that the school property falls gently to the 
west.  The project is bounded to the east by 55th Ave NE, which contains a public storm 
drainage collection/conveyance system.  Finally, the project is bounded to the south by 
an undeveloped parcel which lies slightly lower than the site itself.  With this in mind, 
there does not appear to be a significant upstream runoff contribution to the site.  

3.3 DOWNSTREAM FIELD INSPECTION 

A downstream investigation of the site was conducted on September 24, 2019.  The 
conditions at the time of the visit were cloudy and cool, with no significant rainfall having 
occurred within the previous couple of days.  No surface runoff was observed at the site 
or downstream flowpath during the visit.  The downstream system extends southerly 
along the west edge of 55th Ave NE for the full ¼-mile analysis distance.  A map and 
photos of the downstream flowpath are provided in Appendix ‘B’ of this report. 
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3.4 DOWNSTREAM DRAINAGE SYSTEM DESCRIPTION 

There is a subtle high point near the center of the site.  The geotechnical report for the 
site indicated a shallow layer of fill material in this vicinity, and the surrounding 
topography appears to gently fall to the south.  The lowest point on the site is the edge 
of an off-site wetland along the south boundary of the site, and it appears that surface 
runoff flows toward this wetland and continues southeasterly toward 55th Ave SE.  The 
project proposes a storm drainage infiltration facility along the south edge of the property 
with an overflow that connects to the public storm drainage network in 55th Ave SE. 

The public storm drainage network in 55th Ave NE lies along the west side of the right-of-
way and conveys runoff southerly beyond the ¼-mile downstream analysis length.  The 
entire downstream system within this zone lies within a series of underground pipes and 
catch basins.  
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4. STORMWATER POLLUTION PREVENTION PLAN (SWPPP) 

A formal stormwater pollution prevention plan report will be submitted under separate cover, but 
the discussion below is intended to provide an overview of how the 13 required SWPPP 
elements will be addressed. 

4.1 ELEMENT 1 – PRESERVE VEGETATION/MARK CLEARING LIMITS 

The project will identify the intended clearing limits and mark them in the field with high-
visibility construction fencing or silt fencing.  Critical areas and buffers will also be clearly 
identified in the field, and the project will retain and stockpile the duff-layer, replacing it 
on the completed site to the greatest practical extent. 

4.2 ELEMENT 2 – ESTABLISH CONSTRUCTION ACCESS 

A rock-stabilized construction access will be provided at the entrance to the site.  
Sediment that is tracked off-site shall be swept at the end of each day, or as determined 
necessary by the project’s erosion/sediment control lead. 

4.3 ELEMENT 3 – CONTROL FLOW RATES 

A temporary sediment trap will be constructed for the project, and site runoff will be 
routed to that facility until the permanent stormwater management facility is constructed. 

4.4 ELEMENT 4 – INSTALL SEDIMENT CONTROLS 

Sediment control is expected to be provided via a temporary sediment trap near the 
entrance to the site.  A series of interceptor trenches will be proposed to route site runoff 
to this facility.  Perimeter silt-fencing will also be installed on the downhill portions of the 
site, and adjacent to the existing wetland. 

4.5 ELEMENT 5 – STABILIZE SOILS 

Exposed soils which are expected to remain unworked for an extended period will be 
stabilized with mulch, seed, or other measures.  Soil stockpiles are expected to be 
covered with plastic or protected with other soil-trapping measures. 

4.6 ELEMENT 6 – PROTECT SLOPES 

The project is relatively flat and is not expected to construct or expose any steep slopes.  
No slope protection is expected to be warranted. 

4.7 ELEMENT 7 – PROTECT DRAIN INLETS 

Catch basin inlet protection devices will be placed in all nearby downstream catch basin 
grates, as identified on the project’s TESC plan.  
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4.8 ELEMENT 8 – STABILIZE CHANNELS & OUTFALLS 

All temporary channels proposed for the project shall be stabilized with rock or 
vegetation if signs of erosion are observed by the project’s erosion/sediment control 
lead.  There are no free outlets proposed that warrant stabilization measures. 

4.9 ELEMENT 9 – CONTROL POLLUTANTS 

The project is relatively small and is not expected to store contaminants on-site for an 
extended period of time.  Any contaminants that are stored on-site should be protected 
from vandalism or theft.  Maintenance, fueling, and repair of construction equipment 
should be conducted off-site to the greatest practical extent to reduce the potential for a 
spill.  A concrete washout area shall be provided to keep concrete wash-water from 
entering the public storm drainage system. 

4.10 ELEMENT 10 – CONTROL DE-WATERING 

No significant de-watering is expected to be needed on this project. 

4.11 ELEMENT 11 – MAINTAIN BMPS 

The project shall identify personnel to serve as an erosion/sediment control lead, who 
can monitor all BMPs at the site and recommend revisions and new BMPs as needed. 

4.12 ELEMENT 12 – MANAGE THE PROJECT 

The project shall identify personnel to serve as an erosion/sediment control lead, who 
can monitor site conditions and BMP performance.  That person shall recommend 
revisions as site conditions change. 

4.13 ELEMENT 13 – PROTECT LOW-IMPACT DEVELOPMENT BMPS 

The project is proposing infiltration-based low-impact stormwater management features.  
Areas where infiltration facilities are proposed shall be protected from compaction from 
construction equipment while the site is being developed.  These areas will be identified 
at the onset of construction and disturbance to those areas shall be limited as much as 
possible. 
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5. SOURCE CONTROL OF POLLUTION 

The project is not an industrial or high-use site, and few significant point sources of pollution are 
expected to be present.  Due to the multi-family nature of the proposed development, the City is 
requiring a centralized trash-collection facility, which shall be contained within a roofed 
enclosure, in order to prevent stormwater pollution from the trash collection area. 
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6. PRESERVATION OF NATURAL DRAINAGE SYSTEMS AND OUTFALL 

The topography of the site is relatively flat, with a subtle high-point located near the middle of 
the site, and gradual fall in all directions.  The geotechnical report for the site identifies a shallow 
layer of fill material near the surface, so it is likely that this high-point was raised artificially at 
some point in the past.  The general topography of the region is flat, but appears to fall gently to 
the south.  The lowest portion of the site lies along the west half of the southern property 
boundary.  A large off-site wetland begins at this location, and it appears that site runoff 
probably collects in this wetland area and continues flowing southerly.  There is also a drainage 
pipe network in the fronting roadway (55th Ave NE), which conveys runoff southerly, which 
seems to corroborate flow to the south.  The project is underlain by a sandy soil unit that is 
expected to support infiltration of surface runoff, so it is likely that much of the runoff that 
originates on-site simply infiltrates before discharging as surface runoff.  With this in mind, the 
project is proposing a storm drainage facility along the southern edge of the site, with an 
overflow route that utilizes the storm pipe in the fronting street. 
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7. ON-SITE STORMWATER MANAGEMENT 

7.1 SITE HYDROLOGY 

7.1.1 Existing Hydrologic Conditions 

The site is currently occupied by a couple of homes near the east edge of the 
site, a detached shed building, and a gravel driveway.  The two homes will be 
retained as part of the development.   

The underlying topography is relatively flat, with a localized high point near the 
middle of the site.  The high-point consists of a shallow layer of non-native fill 
material, as identified in the geotechnical report.  The topography of the 
surrounding region appears to fall gently to the south.  In fact, the lowest portion 
of the site is the edge of an off-site wetland area along the west half of the south 
property boundary.  Once runoff reaches this wetland, it appears that it continues 
to flow southeasterly toward 55th Ave NE.    

The underlying soil has been identified as a sandy soil unit with the capacity to 
infiltrate surface runoff, so most runoff originating at the project site is expected 
to infiltrate into the underlying soil before discharging as surface runoff.   

For hydrologic modeling purposes, historic conditions for the project site are 
represented as “forest”, since that’s what likely existed at the site prior to initial 
settlement of the area.  There is a strip of pavement in the frontage that is 
tributary to the project site, but will not be disturbed down to subgrade, and 
therefore is not considered to be “new/replaced” impervious surface.  This is not 
considered part of the project site, as defined in the SWMMWW, so it is 
represented as existing pavement area.  An existing conditions map is provided 
in Appendix ‘C’ of this report. 

7.1.2 Developed Hydrologic Conditions 

The project is proposing construction of an internal roadway and a number of 
townhome units along the north side and west end of the roadway.  The project 
site will be divided into two separate basins, referenced in this report as the 
“East” and “West” basins.  The intent of the design is to provide stormwater 
management through bioretention for as much of the site as possible.  This is 
done to satisfy the requirements for On-site Stormwater Management (MR#5), 
Runoff Treatment (MR#6) and Flow Control (MR#7).  The bioretention cell is 
located in the west basin, and most of the site runoff will be tributary to this 
facility.  However, the seasonal high groundwater table is expected to be too 
shallow to accommodate a bioretention facility at the east end of the site, so a 
shallow infiltration pond will be provided for the east basin.  This will allow for 
infiltration of stormwater runoff for the east basin, but without the amended soil 
layer that is provided in the west bioretention cell. 

There are two existing homes on the site that are expected to remain.  New 
driveway approaches will be constructed to serve those two buildings so the front 
yards have been included as part of the developed basin.  While those two 
buildings are not considered part of the project “site”, as defined by the 
SWMMWW, the project intends to construct infiltration trenches in their rear 
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yards to dispose roof runoff from those two structures.  The rear yards of those 
structures are otherwise expected to remain undisturbed, so that area has not 
been included as part of the project basin. 

A developed conditions map is provided in Appendix ‘C’ of this report. 

7.1.3 Hydrologic Modeling 

Hydrologic modeling for the project was performed in order to design the 
proposed detention/infiltration system.  The model was performed using 
WWHM2012 which is a locally calibrated continuous simulation runoff model 
approved for use by the Washington State Department of Ecology.  The 
calculations demonstrate that the project complies with applicable flow-control 
and treatment regulations.  Hydrologic modeling calculations are provided in 
Appendix ‘D’ and Appendix ‘E’ of this report.  Input parameters for the 
hydrologic model are summarized on the basin maps provided in Appendix ‘C’. 

 

7.2 LOW IMPACT DEVELOPMENT 

The proposed project occupies less than 5-acres and is located within the urban growth 
area.  The project is also required to satisfy all nine minimum requirements outlined in 
the SWMMWW.  Therefore, the project is required to either meet the Low Impact 
Development Performance Standard or evaluate a series of low-impact stormwater 
management BMPs as specified in List #2 of the SWMMWW.  This project is electing to 
evaluate the low-impact BMPs from List #2.  Minimum Requirement #5 requires 
evaluation of those BMP options in a specific order of preference and implement those 
BMPs to the greatest feasible extent.  The required evaluation is provided below: 

 

Roof Areas: 

Full Dispersion 
(BMP T5.30) 

Not Feasible – The project was cleared of native vegetation at 
some point in the past, and the required vegetated flowpaths are 
not available at the project site.  

Bioretention 
(Vol. V, Ch. 7) 

Feasible – Runoff from the proposed roof areas will be directed to 
a bioretention cell near the southern portion of the site.   

Downspout Dispersion 
(BMP T5.10B) 

Not evaluated – Bioretention will be utilized 

Perforated Stub-Out  
(BMP T5.10C) 

Not evaluated – Bioretention will be utilized 

 

Other Hard Surfaces: 

Full Dispersion 
(BMP T5.30) 

Not Feasible – The project was cleared of native vegetation at 
some point in the past, and the required vegetated flowpaths are 
not available at the project site.  
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Permeable Pavement 
(BMP T5.15) 

Not Feasible – The project does not propose a significant amount 
of pavement outside of the right-of-way.  Permeable driveways 
may be proposed as part of future building permit applications.

Bioretention 
(Vol. V, Ch. 7) 

Feasible – Runoff from most of the site will be directed to a 
bioretention cell near the southern portion of the site.  The 
eastern portion of the site and project frontage lies at an elevation 
too low to provide separation between the bottom of a 
bioretention cell and the expected seasonal high groundwater 
elevation.  With that in mind, a shallow infiltration pond without 
bioretention soil and plantings will be provided for that area.

Sheet Flow Dispersion 
(BMP T5.12) 

Not evaluated – Bioretention will be utilized 

 

Lawn & Landscaped Areas: 

Post-Construction Soil 
Quality and Depth 
(BMP T5.13) 

Feasible - The existing duff layer will be stripped and stockpiled 
on-site, and replaced to the greatest possible extent prior to final 
stabilization of the project. 

 

There are also two existing buildings on-site that are expected to remain.  Roof runoff 
from those two structures will be managed through the use of infiltration trenches behind 
each of the respective buildings.  
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8. RUNOFF TREATMENT 

Volume V, Chapter 2 of the SWMMWW provides a step-by-step selection process for 
determining the required level of treatment for the project site.  That step-by-step process is 
provided below: 

 Step 1 – Determine the receiving waters and pollutants of concern. 

From the City of Marysville’s GIS drainage inventory, it appears that the downstream 
flowpath is ultimately tributary to Allen Creek, roughly 1-mile downstream of the site.  
The WA State Dept. of Ecology’s Water Quality Atlas identifies a bacteria issue within 
Allen Creek in the vicinity where the downstream flowpath is tributary.  The Dept. of 
Ecology has issued a TMDL implementation plan for fecal coliform bacteria in the Lower 
Snohomish River Tributaries, which includes this portion of Allen Creek.  It generally 
indicates two primary sources of contamination as agricultural runoff from the upper 
portions of the basin, and urban surface runoff.  This project site intends to utilize 
infiltration for flow control and treatment and is only expected to discharge surface 
runoff during overflow events for which treatment is not required.  There is no specific 
treatment requirement for urban runoff specified in the TMDL implementation plan.  

 Step 2 – Determine if an oil control facility/device is required.  

Oil control is required when a site has “high-use” characteristics, such as a 
commercial/industrial area, heavy vehicle storage, or arterial roadways with a high 
traffic count.  This project does not meet the high-use criteria, so oil control is not 
required. 

 Step 3 – Determine if infiltration for pollutant removal is practicable. 

The project is underlain by an outwash soil unit, and the geotechnical report suggests it 
has sufficient capacity for infiltration and meets the soil suitability criteria for treatment.  
With this in mind, the project intends to utilize a combination of bioretention and 
infiltration to satisfy the water quality treatment requirements. 

 Step 4 – Determine if control of phosphorus is required.   

The project is ultimately tributary to Allen Creek, which has a TMDL implementation 
plan for fecal coliform, but no specific direction to implement phosphorus control. 

 Step 5 – Determine if enhanced treatment is required.   

The project is not required to provide enhanced treatment if it is subject to ‘basic’ flow 
control requirements as stipulated in Step 6 (see below).  This project meets the 
requirements outlined in Step 6, so enhanced treatment is not required. 

 Step 6 – Select a basic treatment facility. 

The Ray Townhomes project is a residential project not otherwise needing phosphorus 
control, and therefore, is subject to the ‘basic’ treatment requirements outlined in Step 6.  
Most site runoff will be conveyed to a bioretention cell, which is approved by the WA 
State Dept. of Ecology for both ‘basic’ and ‘enhanced’ treatment.  The remainder of the 
site runoff will be conveyed to a separate shallow infiltration pond.  The geotechnical 
report indicates that the underlying soil satisfies the soil suitability criteria for stormwater 
treatment.  The project intends to provide 3-ft (minimum) separation between the bottom 
of the facility and seasonal-high groundwater level.  Groundwater elevations are 
currently being monitored.  If it is confirmed at the anticipated elevation, a mounding 
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analysis will be performed as part of the final design and submitted to the City along 
with the construction documents.  If the groundwater is found to be more than 5-ft below 
the bottom of the proposed facilities, the mounding analysis will not be needed.   

Water quality treatment design calculations were performed using WWHM2012 hydrologic 
modeling software and are provided in Appendix ‘D’ & Appendix ‘E’ of this report. 
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9. FLOW CONTROL 

The project is required to satisfy the flow control requirement outlined in Minimum Requirement 
#7 of the SWMMWW.  This involves evaluating the site using a continuous runoff simulation 
model and verifying that the predeveloped discharge durations match the historic discharge 
durations for a range of pre-developed discharge rates (50% of 2-yr peak to full 50-yr peak).  
For this analysis, the historic runoff conditions for the project site are assumed as “forest”, to 
represent the land cover conditions that existed prior to initial settlement of the area.   

In the developed condition, the site has been split into two distinct basins.  Runoff from most of 
the site (West Basin) will be collected and conveyed to a bioretention cell for treatment and 
infiltration.  This bioretention cell has been situated at an elevation that provides 3-ft of 
separation between the bottom of the bioretention cell and the anticipated seasonal-high 
groundwater elevation.  Groundwater elevations will be monitored through the wet-season to 
verify that sufficient separation is being provided and a mounding analysis is expected to be 
provided as part of the final design package.  

The frontage improvement area and eastern portion of the site (East Basin) have been routed to 
a separate underground stormwater vault because those areas lie at an elevation that is too low 
to be conveyed to the bioretention facility.  The geotechnical report for the project identified 
relatively shallow groundwater near the east edge of the site, and a bioretention facility at this 
location would not be able to achieve the required separation from groundwater.  Groundwater 
elevations will be monitored through the wet-season and if the seasonal-high groundwater 
elevation is found to be lower than was initially indicated in the geotechnical report, the final 
design may be adjusted to accommodate more of the site in a bioretention cell. 

Existing and developed basin maps are provided in Appendix ‘C’, which tabulate the historic 
and anticipated land cover conditions.  Those tabulated values are used as input for the 
hydrologic model provided in Appendices ‘D’ & ‘E’.  The models demonstrate that the 
proposed facilities meet the flow-control requirement.  
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10. WETLANDS PROTECTION 

As stipulated in Minimum Requirement #8 of the SWMMWW, this requirement applies 
only to projects whose stormwater discharges into a wetland, either directly or indirectly 
through a conveyance system.  The proposed project is intending to infiltrate runoff near 
the existing wetland and does not discharge to the neighboring wetland area through a 
conveyance system.  With this in mind, the requirement does not appear to be 
applicable.   

The underlying soil at the project site is an outwash variety, and a vast majority of the 
rain that currently falls on the site is expected to infiltrate into the underlying soil before 
discharging as surface runoff.  The project is proposing an underground infiltration 
system adjacent to the wetland, which is likely to contribute groundwater to the adjacent 
wetland, which is expected to recharge the wetland through groundwater, similar to what 
is likely to occur currently 
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11. OPERATION & MAINTENANCE 

Operations and maintenance recommendations pertinent to the site have been selected from 
the SWMMWW and provided on the following pages.  The proposed bioretention cell will 
impound water similar to a stormwater detention pond, so the detention pond recommendations 
are provided for that facility in addition to the bioretention O&M recommendations. 
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Photo #1 
Looking south toward site 

along 55th Ave NE 

 

  

Photo #2 
Looking south along 55th Ave NE 

at project frontage 
  



 

 

 

Photo #3 
Looking south along 55th Ave NE 

south of project site 
 
 

 
Photo #4 

Looking south along 55th Ave NE 
south of project site 

  



 

 

 
Photo #5 

Looking south along 55th Ave NE 
south of project site 

 
 

 
Photo #6 

Looking south along 55th Ave NE 
south of project site 

  



 

 

 
Photo #7 

Looking south along 55th Ave NE 
south of project site 
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West Basin Modeling Calculations 

 

 

  



 

 

BIORETENTION POND DESIGN CALCULATIONS (WEST BASIN) 
 
 
                        WWHM2012  
                    PROJECT REPORT  
___________________________________________________________________ 
 
Project Name: 2020-04-14 Ray West  
Site Name: Ray Townhomes  
Site Address:   
City     : Marysville  
Report Date: 4/15/2020  
Gage     : Everett  
Data Start : 1948/10/01  
Data End : 2009/09/30  
Precip Scale: 1.20  
Version Date: 2018/10/10   
Version : 4.2.16   
___________________________________________________________________ 
 
Low Flow Threshold for POC 1 : 50 Percent of the 2 Year  
___________________________________________________________________ 
 
High Flow Threshold for POC 1: 50 year  
___________________________________________________________________ 
 
PREDEVELOPED LAND USE   
 
Name   : West Basin  
Bypass: No  
 
GroundWater: No  
 
Pervious Land Use           acre    
 A B, Forest, Flat            2.25  
  
Pervious Total                2.25  
 
Impervious Land Use         acre   
  
Impervious Total              0  
 
Basin Total                   2.25  
___________________________________________________________________ 
 
Element Flows To:      
Surface               Interflow               Groundwater   
___________________________________________________________________ 
 
MITIGATED LAND USE   
 
Name   : West Basin  
Bypass: No  
 
GroundWater: No  
 
Pervious Land Use           acre    
 A B, Lawn, Flat              .76  
  
Pervious Total                0.76  
 
  



 

 

Impervious Land Use         acre   
 ROADS FLAT                   1.49  
Impervious Total              1.49  
 
Basin Total                   2.25  
___________________________________________________________________ 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Surface retention  1  Surface retention  1    
___________________________________________________________________ 
 
Name   : Bioretention  1  
Bottom Length: 100.00 ft.  
Bottom Width: 24.00 ft.  
Material thickness of first layer:  0.25  
Material type for first layer:  ASTM 100  
Material thickness of second layer:  1.5  
Material type for second layer:  SMMWW 12 in/hr  
Material thickness of third layer:  0  
Material type for third layer:  GRAVEL   
Infiltration On   
Infiltration rate: 6.9  
Infiltration safety factor: 1  
Total Volume Infiltrated (ac-ft.): 295.561  
Total Volume Through Riser (ac-ft.): 0  
Total Volume Through Facility (ac-ft.): 295.561  
Percent Infiltrated: 100  
Total Precip Applied to Facility: 12.76  
Total Evap From Facility: 6.489  
Underdrain not used    
 
Discharge Structure   
Riser Height: 1 ft.  
Riser Diameter: 12 in.  
 
Element Flows To:      
Outlet 1              Outlet 2           
___________________________________________________________________ 
  
             Bioretention  1 Hydraulic Table  
 Stage(feet)  Area(ac.)  Volume(ac-ft.) Discharge(cfs) Infilt(cfs)    
73.000      0.0875      0.0000      0.0000      0.0000  
73.036      0.0868      0.0010      0.0000      0.0000  
73.071      0.0861      0.0020      0.0000      0.0000  
73.107      0.0854      0.0030      0.0000      0.0005  
73.143      0.0847      0.0041      0.0000      0.0011  
73.179      0.0840      0.0051      0.0000      0.0021  
73.214      0.0833      0.0062      0.0000      0.0036  
73.250      0.0826      0.0072      0.0000      0.0055  
73.286      0.0819      0.0082      0.0000      0.0080  
73.321      0.0812      0.0092      0.0000      0.0110  
73.357      0.0805      0.0102      0.0000      0.0147  
73.393      0.0798      0.0112      0.0000      0.0190  
73.429      0.0791      0.0122      0.0000      0.0240  
73.464      0.0784      0.0132      0.0000      0.0298  
73.500      0.0777      0.0143      0.0000      0.0363  
73.536      0.0771      0.0153      0.0000      0.0435  
73.571      0.0764      0.0164      0.0000      0.0516  
73.607      0.0757      0.0174      0.0000      0.0602  
73.643      0.0750      0.0185      0.0000      0.0606  
73.679      0.0743      0.0196      0.0000      0.0704  
73.714      0.0737      0.0207      0.0000      0.0811  



 

 

73.750      0.0730      0.0218      0.0000      0.0927  
73.786      0.0723      0.0230      0.0000      0.1053  
73.821      0.0717      0.0241      0.0000      0.1189  
73.857      0.0710      0.0252      0.0000      0.1335  
73.893      0.0703      0.0264      0.0000      0.1490  
73.929      0.0697      0.0275      0.0000      0.1657  
73.964      0.0690      0.0287      0.0000      0.1834  
74.000      0.0684      0.0299      0.0000      0.2022  
74.036      0.0677      0.0311      0.0000      0.2221  
74.071      0.0671      0.0323      0.0000      0.2431  
74.107      0.0664      0.0335      0.0000      0.2653  
74.143      0.0658      0.0348      0.0000      0.2779  
74.179      0.0651      0.0360      0.0000      0.2887  
74.214      0.0645      0.0373      0.0000      0.3132  
74.250      0.0638      0.0385      0.0000      0.3390  
74.286      0.0632      0.0398      0.0000      0.3660  
74.321      0.0626      0.0411      0.0000      0.3833  
74.357      0.0619      0.0424      0.0000      0.3833  
74.393      0.0613      0.0437      0.0000      0.3833  
74.429      0.0607      0.0450      0.0000      0.3833  
74.464      0.0600      0.0463      0.0000      0.3833  
74.500      0.0594      0.0477      0.0000      0.3833  
74.536      0.0588      0.0490      0.0000      0.3833  
74.571      0.0582      0.0504      0.0000      0.3833  
74.607      0.0576      0.0518      0.0000      0.3833  
74.643      0.0569      0.0532      0.0000      0.3833  
74.679      0.0563      0.0546      0.0000      0.3833  
74.714      0.0557      0.0560      0.0000      0.3833  
74.750      0.0551      0.0574      0.0000      0.3833  
  
             Surface retention  1 Hydraulic Table  
 Stage(feet)  Area(ac.)  Volume(ac-ft.) Discharge(cfs) To Amended(cfs)  Wetted Surface    
1.7500      0.0875      0.0574      0.0000      0.7937        0.0000  
1.7857      0.0882      0.0605      0.0000      0.7937        0.0000  
1.8214      0.0889      0.0637      0.0000      0.8095        0.0000  
1.8571      0.0897      0.0669      0.0000      0.8254        0.0000  
1.8929      0.0904      0.0701      0.0000      0.8413        0.0000  
1.9286      0.0911      0.0734      0.0000      0.8571        0.0000  
1.9643      0.0918      0.0766      0.0000      0.8730        0.0000  
2.0000      0.0926      0.0799      0.0000      0.8889        0.0000  
2.0357      0.0933      0.0832      0.0000      0.9048        0.0000  
2.0714      0.0940      0.0866      0.0000      0.9206        0.0000  
2.1071      0.0948      0.0900      0.0000      0.9365        0.0000  
2.1429      0.0955      0.0934      0.0000      0.9524        0.0000  
2.1786      0.0962      0.0968      0.0000      0.9683        0.0000  
2.2143      0.0970      0.1002      0.0000      0.9841        0.0000  
2.2500      0.0977      0.1037      0.0000      1.0000        0.0000  
2.2857      0.0985      0.1072      0.0000      1.0159        0.0000  
2.3214      0.0992      0.1107      0.0000      1.0317        0.0000  
2.3571      0.0999      0.1143      0.0000      1.0476        0.0000  
2.3929      0.1007      0.1179      0.0000      1.0635        0.0000  
2.4286      0.1015      0.1215      0.0000      1.0794        0.0000  
2.4643      0.1022      0.1251      0.0000      1.0952        0.0000  
2.5000      0.1030      0.1288      0.0000      1.1111        0.0000  
2.5357      0.1037      0.1325      0.0000      1.1270        0.0000  
2.5714      0.1045      0.1362      0.0000      1.1429        0.0000  
2.6071      0.1052      0.1399      0.0000      1.1587        0.0000  
2.6429      0.1060      0.1437      0.0000      1.1746        0.0000  
2.6786      0.1068      0.1475      0.0000      1.1905        0.0000  
2.7143      0.1075      0.1513      0.0000      1.2064        0.0000  
2.7500      0.1083      0.1552      0.0000      1.2222        0.0000  
2.7857      0.1091      0.1591      0.0716      1.2381        0.0000  
2.8214      0.1099      0.1630      0.2020      1.2540        0.0000  



 

 

2.8571      0.1106      0.1669      0.3694      1.2698        0.0000  
2.8929      0.1114      0.1709      0.5635      1.2857        0.0000  
2.9286      0.1122      0.1749      0.7756      1.3016        0.0000  
2.9643      0.1130      0.1789      0.9966      1.3175        0.0000  
3.0000      0.1138      0.1829      1.2176      1.3333        0.0000  
3.0357      0.1146      0.1870      1.4294      1.3492        0.0000  
3.0714      0.1154      0.1911      1.6238      1.3651        0.0000  
3.1071      0.1161      0.1953      1.7939      1.3810        0.0000  
3.1429      0.1169      0.1994      1.9353      1.3968        0.0000  
3.1786      0.1177      0.2036      2.0472      1.4127        0.0000  
3.2143      0.1185      0.2078      2.1333      1.4286        0.0000  
3.2500      0.1193      0.2121      2.2271      1.4444        0.0000  
3.2500      0.1193      0.2121      2.3053      1.4444        0.0000  
___________________________________________________________________ 
 
Name   : Surface retention  1  
 
Element Flows To:      
Outlet 1              Outlet 2           
Bioretention  1         
___________________________________________________________________ 
 
                     ANALYSIS RESULTS  
                Stream Protection Duration  
___________________________________________________________________ 
 
Predeveloped Landuse Totals for POC #1  
Total Pervious Area:2.25  
Total Impervious Area:0  
___________________________________________________________________ 
 
Mitigated Landuse Totals for POC #1  
Total Pervious Area:0.76  
Total Impervious Area:1.49  
___________________________________________________________________ 
 
Flow Frequency Return Periods for Predeveloped.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.002582  
5 year                  0.005601  
10 year                 0.008985  
25 year                 0.015692  
50 year                 0.023188  
100 year                0.033636  
 
Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0  
5 year                  0  
10 year                 0  
25 year                 0  
50 year                 0  
100 year                0  
___________________________________________________________________ 
 
Stream Protection Duration  
Annual Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1949           0.002          0.000  
1950           0.005          0.000  
1951           0.004          0.000  
1952           0.002          0.000  
1953           0.002          0.000  



 

 

1954           0.012          0.000  
1955           0.009          0.000  
1956           0.002          0.000  
1957           0.002          0.000  
1958           0.002          0.000  
1959           0.004          0.000  
1960           0.003          0.000  
1961           0.008          0.019  
1962           0.002          0.000  
1963           0.002          0.000  
1964           0.006          0.000  
1965           0.002          0.000  
1966           0.002          0.000  
1967           0.004          0.000  
1968           0.002          0.000  
1969           0.002          0.000  
1970           0.002          0.000  
1971           0.009          0.000  
1972           0.002          0.000  
1973           0.002          0.000  
1974           0.005          0.000  
1975           0.002          0.000  
1976           0.004          0.000  
1977           0.002          0.000  
1978           0.002          0.000  
1979           0.004          0.000  
1980           0.002          0.000  
1981           0.002          0.000  
1982           0.003          0.000  
1983           0.002          0.000  
1984           0.002          0.000  
1985           0.003          0.000  
1986           0.016          0.000  
1987           0.010          0.000  
1988           0.002          0.000  
1989           0.002          0.000  
1990           0.002          0.000  
1991           0.002          0.000  
1992           0.002          0.000  
1993           0.002          0.000  
1994           0.002          0.000  
1995           0.002          0.000  
1996           0.020          0.000  
1997           0.056          0.000  
1998           0.002          0.000  
1999           0.002          0.000  
2000           0.003          0.000  
2001           0.002          0.000  
2002           0.002          0.000  
2003           0.001          0.000  
2004           0.002          0.000  
2005           0.002          0.000  
2006           0.060          0.000  
2007           0.002          0.000  
2008           0.003          0.000  
2009           0.002          0.000  
___________________________________________________________________ 
 
Stream Protection Duration  
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1         0.0599              0.0189  
2         0.0557              0.0000  



 

 

3         0.0203              0.0000  
4         0.0158              0.0000  
5         0.0124              0.0000  
6         0.0104              0.0000  
7         0.0094              0.0000  
8         0.0088              0.0000  
9         0.0085              0.0000  
10        0.0059              0.0000  
11        0.0053              0.0000  
12        0.0047              0.0000  
13        0.0041              0.0000  
14        0.0040              0.0000  
15        0.0037              0.0000  
16        0.0036              0.0000  
17        0.0035              0.0000  
18        0.0034              0.0000  
19        0.0033              0.0000  
20        0.0030              0.0000  
21        0.0027              0.0000  
22        0.0027              0.0000  
23        0.0021              0.0000  
24        0.0018              0.0000  
25        0.0018              0.0000  
26        0.0018              0.0000  
27        0.0018              0.0000  
28        0.0018              0.0000  
29        0.0018              0.0000  
30        0.0018              0.0000  
31        0.0018              0.0000  
32        0.0018              0.0000  
33        0.0018              0.0000  
34        0.0018              0.0000  
35        0.0018              0.0000  
36        0.0018              0.0000  
37        0.0018              0.0000  
38        0.0018              0.0000  
39        0.0018              0.0000  
40        0.0018              0.0000  
41        0.0018              0.0000  
42        0.0018              0.0000  
43        0.0018              0.0000  
44        0.0018              0.0000  
45        0.0018              0.0000  
46        0.0018              0.0000  
47        0.0018              0.0000  
48        0.0018              0.0000  
49        0.0018              0.0000  
50        0.0018              0.0000  
51        0.0018              0.0000  
52        0.0018              0.0000  
53        0.0018              0.0000  
54        0.0018              0.0000  
55        0.0018              0.0000  
56        0.0018              0.0000  
57        0.0017              0.0000  
58        0.0017              0.0000  
59        0.0017              0.0000  
60        0.0016              0.0000  
61        0.0013              0.0000  
___________________________________________________________________ 
 
  



 

 

Stream Protection Duration  
POC #1  
The Facility PASSED.  
  
Flow(cfs) Predev  Mit Percentage Pass/Fail  
0.0013    2357    1      0      Pass  
0.0015    1324    1      0      Pass  
0.0017    434     1      0      Pass  
0.0020    112     1      0      Pass  
0.0022    103     1      0      Pass  
0.0024    89      1      1      Pass  
0.0026    77      1      1      Pass  
0.0028    66      1      1      Pass  
0.0031    61      1      1      Pass  
0.0033    58      1      1      Pass  
0.0035    54      1      1      Pass  
0.0037    50      1      2      Pass  
0.0039    49      1      2      Pass  
0.0042    47      1      2      Pass  
0.0044    43      1      2      Pass  
0.0046    40      1      2      Pass  
0.0048    36      1      2      Pass  
0.0051    36      1      2      Pass  
0.0053    32      1      3      Pass  
0.0055    31      1      3      Pass  
0.0057    31      1      3      Pass  
0.0059    29      1      3      Pass  
0.0062    29      1      3      Pass  
0.0064    27      1      3      Pass  
0.0066    26      1      3      Pass  
0.0068    26      1      3      Pass  
0.0070    26      1      3      Pass  
0.0073    25      1      4      Pass  
0.0075    23      1      4      Pass  
0.0077    23      1      4      Pass  
0.0079    23      1      4      Pass  
0.0081    23      1      4      Pass  
0.0084    23      1      4      Pass  
0.0086    21      1      4      Pass  
0.0088    19      1      5      Pass  
0.0090    18      1      5      Pass  
0.0093    17      1      5      Pass  
0.0095    16      1      6      Pass  
0.0097    16      1      6      Pass  
0.0099    15      1      6      Pass  
0.0101    15      1      6      Pass  
0.0104    14      1      7      Pass  
0.0106    13      1      7      Pass  
0.0108    13      1      7      Pass  
0.0110    13      1      7      Pass  
0.0112    13      1      7      Pass  
0.0115    13      1      7      Pass  
0.0117    13      1      7      Pass  
0.0119    13      1      7      Pass  
0.0121    13      1      7      Pass  
0.0124    13      1      7      Pass  
0.0126    11      1      9      Pass  
0.0128    11      1      9      Pass  
0.0130    11      1      9      Pass  
0.0132    11      1      9      Pass  
0.0135    11      1      9      Pass  
0.0137    11      1      9      Pass  
0.0139    11      1      9      Pass  



 

 

0.0141    11      1      9      Pass  
0.0143    11      1      9      Pass  
0.0146    11      1      9      Pass  
0.0148    11      1      9      Pass  
0.0150    11      1      9      Pass  
0.0152    11      1      9      Pass  
0.0154    11      1      9      Pass  
0.0157    10      1      10     Pass  
0.0159    9       1      11     Pass  
0.0161    9       1      11     Pass  
0.0163    8       1      12     Pass  
0.0166    8       1      12     Pass  
0.0168    8       1      12     Pass  
0.0170    8       1      12     Pass  
0.0172    8       1      12     Pass  
0.0174    8       1      12     Pass  
0.0177    8       1      12     Pass  
0.0179    8       1      12     Pass  
0.0181    8       1      12     Pass  
0.0183    8       1      12     Pass  
0.0185    8       1      12     Pass  
0.0188    8       1      12     Pass  
0.0190    8       0      0      Pass  
0.0192    8       0      0      Pass  
0.0194    8       0      0      Pass  
0.0196    7       0      0      Pass  
0.0199    7       0      0      Pass  
0.0201    7       0      0      Pass  
0.0203    7       0      0      Pass  
0.0205    6       0      0      Pass  
0.0208    6       0      0      Pass  
0.0210    6       0      0      Pass  
0.0212    6       0      0      Pass  
0.0214    6       0      0      Pass  
0.0216    6       0      0      Pass  
0.0219    6       0      0      Pass  
0.0221    6       0      0      Pass  
0.0223    6       0      0      Pass  
0.0225    6       0      0      Pass  
0.0227    6       0      0      Pass  
0.0230    5       0      0      Pass  
0.0232    5       0      0      Pass  
___________________________________________________________________ 
 
Water Quality BMP Flow and Volume for POC #1   
On-line facility volume: 0 acre-feet  
On-line facility target flow: 0 cfs.   
Adjusted for 15 min: 0 cfs.   
Off-line facility target flow: 0 cfs.   
Adjusted for 15 min: 0 cfs.   
___________________________________________________________________ 
 
 LID Report   
 
LID Technique                 Used for    Total Volume   Volume    Infiltration  
Cumulative   Percent     Water Quality  Percent       Comment     
                              Treatment?  Needs          Through   Volume        
Volume       Volume                     Water Quality             
                                          Treatment      Facility  (ac-ft.)       
Infiltration Infiltrated                Treated                   
                                          (ac-ft)        (ac-ft)                 
Credit                                                            
retention  1 POC                   N      268.96                                       



 

 

N      100.00                                                                             
Total Volume Infiltrated                  268.96         0.00      0.00                       
100.00      0.00           0%            No Treat. Credit                          
Compliance with LID Standard 8                                                                      
Duration Analysis Result = Passed         
___________________________________________________________________ 
 
Perlnd and Implnd Changes   
 No changes have been made.  
___________________________________________________________________ 
 
This program and accompanying documentation are provided 'as-is' without warranty of 
any kind.  The entire risk regarding the performance and results of this program is 
assumed by End User.   Clear Creek Solutions Inc. and the governmental licensee or 
sublicensees disclaim all warranties, either expressed or implied, including but not 
limited to implied warranties of program and accompanying documentation.  In no event 
shall Clear Creek Solutions Inc. be liable for any damages whatsoever (including 
without limitation to damages for loss of business profits, loss of business 
information, business interruption, and the like) arising out of the use of, or 
inability to use this program even if Clear Creek Solutions Inc. or their authorized 
representatives have been advised of the possibility of such damages.  Software 
Copyright © by : Clear Creek Solutions, Inc. 2005-2020; All Rights Reserved. 
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INFILTRATION POND DESIGN CALCULATIONS (EAST BASIN) 
 
 
                        WWHM2012  
                    PROJECT REPORT  
___________________________________________________________________ 
 
Project Name: 2020-04-14 Ray East  
Site Name: Ray Townhomes  
Site Address:   
City     : Marysville  
Report Date: 4/15/2020  
Gage     : Everett  
Data Start : 1948/10/01  
Data End : 2009/09/30  
Precip Scale: 1.20  
Version Date: 2018/10/10   
Version : 4.2.16   
___________________________________________________________________ 
 
Low Flow Threshold for POC 1 : 50 Percent of the 2 Year  
___________________________________________________________________ 
 
High Flow Threshold for POC 1: 50 year  
___________________________________________________________________ 
 
PREDEVELOPED LAND USE   
 
Name   : East Basin  
Bypass: No  
 
GroundWater: No  
 
Pervious Land Use           acre    
 A B, Forest, Flat            .41  
  
Pervious Total                0.41  
 
Impervious Land Use         acre   
  
Impervious Total              0  
 
Basin Total                   0.41  
___________________________________________________________________ 
 
Element Flows To:      
Surface               Interflow               Groundwater   
___________________________________________________________________ 
 
MITIGATED LAND USE   
 
Name   : East Basin  
Bypass: No  
 
GroundWater: No  
 
Pervious Land Use           acre    
 A B, Lawn, Flat              .15  
  
Pervious Total                0.15  
 
Impervious Land Use         acre   
 ROADS FLAT                   0.26  



 

 

Impervious Total              0.26  
 
Basin Total                   0.41  
___________________________________________________________________ 
 
Element Flows To:      
Surface               Interflow               Groundwater   
Trapezoidal Pond  1   Trapezoidal Pond  1     
___________________________________________________________________ 
 
Name   : Trapezoidal Pond  1  
Bottom Length: 80.00 ft.  
Bottom Width: 6.00 ft.  
Depth: 2 ft.  
Volume at riser head: 0.0172 acre-feet.  
Infiltration On   
Infiltration rate: 6.9  
Infiltration safety factor: 1  
Total Volume Infiltrated (ac-ft.): 50.318  
Total Volume Through Riser (ac-ft.): 0.001  
Total Volume Through Facility (ac-ft.): 50.319  
Percent Infiltrated: 100  
Total Precip Applied to Facility: 0  
Total Evap From Facility: 0  
Side slope 1: 3 To 1  
Side slope 2: 3 To 1  
Side slope 3: 3 To 1  
Side slope 4: 3 To 1  
 
Discharge Structure   
Riser Height: 1 ft.  
Riser Diameter: 12 in.  
 
Element Flows To:      
Outlet 1              Outlet 2           
___________________________________________________________________ 
  
             Pond Hydraulic Table  
 Stage(feet)  Area(ac.)  Volume(ac-ft.) Discharge(cfs) Infilt(cfs)    
73.000      0.011      0.000      0.000      0.000  
73.022      0.011      0.000      0.000      0.076  
73.044      0.011      0.000      0.000      0.076  
73.067      0.011      0.000      0.000      0.076  
73.089      0.012      0.001      0.000      0.076  
73.111      0.012      0.001      0.000      0.076  
73.133      0.012      0.001      0.000      0.076  
73.156      0.012      0.001      0.000      0.076  
73.178      0.013      0.002      0.000      0.076  
73.200      0.013      0.002      0.000      0.076  
73.222      0.013      0.002      0.000      0.076  
73.244      0.014      0.003      0.000      0.076  
73.267      0.014      0.003      0.000      0.076  
73.289      0.014      0.003      0.000      0.076  
73.311      0.014      0.004      0.000      0.076  
73.333      0.015      0.004      0.000      0.076  
73.356      0.015      0.004      0.000      0.076  
73.378      0.015      0.005      0.000      0.076  
73.400      0.015      0.005      0.000      0.076  
73.422      0.016      0.005      0.000      0.076  
73.444      0.016      0.006      0.000      0.076  
73.467      0.016      0.006      0.000      0.076  
73.489      0.017      0.006      0.000      0.076  
73.511      0.017      0.007      0.000      0.076  



 

 

73.533      0.017      0.007      0.000      0.076  
73.556      0.017      0.008      0.000      0.076  
73.578      0.018      0.008      0.000      0.076  
73.600      0.018      0.008      0.000      0.076  
73.622      0.018      0.009      0.000      0.076  
73.644      0.019      0.009      0.000      0.076  
73.667      0.019      0.010      0.000      0.076  
73.689      0.019      0.010      0.000      0.076  
73.711      0.019      0.010      0.000      0.076  
73.733      0.020      0.011      0.000      0.076  
73.756      0.020      0.011      0.000      0.076  
73.778      0.020      0.012      0.000      0.076  
73.800      0.021      0.012      0.000      0.076  
73.822      0.021      0.013      0.000      0.076  
73.844      0.021      0.013      0.000      0.076  
73.867      0.021      0.014      0.000      0.076  
73.889      0.022      0.014      0.000      0.076  
73.911      0.022      0.015      0.000      0.076  
73.933      0.022      0.015      0.000      0.076  
73.956      0.023      0.016      0.000      0.076  
73.978      0.023      0.016      0.000      0.076  
74.000      0.023      0.017      0.000      0.076  
74.022      0.024      0.017      0.035      0.076  
74.044      0.024      0.018      0.099      0.076  
74.067      0.024      0.018      0.182      0.076  
74.089      0.024      0.019      0.280      0.076  
74.111      0.025      0.019      0.389      0.076  
74.133      0.025      0.020      0.509      0.076  
74.156      0.025      0.021      0.637      0.076  
74.178      0.026      0.021      0.770      0.076  
74.200      0.026      0.022      0.907      0.076  
74.222      0.026      0.022      1.046      0.076  
74.244      0.027      0.023      1.183      0.076  
74.267      0.027      0.024      1.318      0.076  
74.289      0.027      0.024      1.447      0.076  
74.311      0.028      0.025      1.569      0.076  
74.333      0.028      0.025      1.683      0.076  
74.356      0.028      0.026      1.786      0.076  
74.378      0.028      0.027      1.879      0.076  
74.400      0.029      0.027      1.960      0.076  
74.422      0.029      0.028      2.029      0.076  
74.444      0.029      0.029      2.088      0.076  
74.467      0.030      0.029      2.138      0.076  
74.489      0.030      0.030      2.182      0.076  
74.511      0.030      0.031      2.251      0.076  
74.533      0.031      0.031      2.300      0.076  
74.556      0.031      0.032      2.347      0.076  
74.578      0.031      0.033      2.394      0.076  
74.600      0.032      0.033      2.439      0.076  
74.622      0.032      0.034      2.484      0.076  
74.644      0.032      0.035      2.528      0.076  
74.667      0.033      0.036      2.571      0.076  
74.689      0.033      0.036      2.614      0.076  
74.711      0.033      0.037      2.656      0.076  
74.733      0.034      0.038      2.697      0.076  
74.756      0.034      0.039      2.737      0.076  
74.778      0.034      0.039      2.777      0.076  
74.800      0.035      0.040      2.817      0.076  
74.822      0.035      0.041      2.856      0.076  
74.844      0.035      0.042      2.894      0.076  
74.867      0.036      0.043      2.932      0.076  
74.889      0.036      0.043      2.969      0.076  
74.911      0.036      0.044      3.006      0.076  



 

 

74.933      0.037      0.045      3.042      0.076  
74.956      0.037      0.046      3.078      0.076  
74.978      0.037      0.047      3.114      0.076  
75.000      0.038      0.047      3.149      0.076  
75.022      0.038      0.048      3.184      0.076  
___________________________________________________________________ 
 
___________________________________________________________________ 
 
                     ANALYSIS RESULTS  
 
                Stream Protection Duration  
___________________________________________________________________ 
 
Predeveloped Landuse Totals for POC #1  
Total Pervious Area:0.41  
Total Impervious Area:0  
___________________________________________________________________ 
 
Mitigated Landuse Totals for POC #1  
Total Pervious Area:0.15  
Total Impervious Area:0.26  
___________________________________________________________________ 
 
Flow Frequency Return Periods for Predeveloped.  POC #1  
Return Period         Flow(cfs)  
2 year                  0.000471  
5 year                  0.001021  
10 year                 0.001637  
25 year                 0.002859  
50 year                 0.004225  
100 year                0.006129  
 
Flow Frequency Return Periods for Mitigated.  POC #1  
Return Period         Flow(cfs)  
2 year                  0  
5 year                  0  
10 year                 0  
25 year                 0  
50 year                 0  
100 year                0  
___________________________________________________________________ 
 
Stream Protection Duration  
Annual Peaks for Predeveloped and Mitigated.  POC #1  
Year         Predeveloped    Mitigated   
1949           0.000          0.000  
1950           0.001          0.000  
1951           0.001          0.000  
1952           0.000          0.000  
1953           0.000          0.000  
1954           0.002          0.000  
1955           0.002          0.000  
1956           0.000          0.000  
1957           0.000          0.000  
1958           0.000          0.000  
1959           0.001          0.000  
1960           0.001          0.000  
1961           0.002          0.023  
1962           0.000          0.000  
1963           0.000          0.000  
1964           0.001          0.000  
1965           0.000          0.000  



 

 

1966           0.000          0.000  
1967           0.001          0.000  
1968           0.000          0.000  
1969           0.000          0.000  
1970           0.000          0.000  
1971           0.002          0.000  
1972           0.000          0.000  
1973           0.000          0.000  
1974           0.001          0.000  
1975           0.000          0.000  
1976           0.001          0.000  
1977           0.000          0.000  
1978           0.000          0.000  
1979           0.001          0.000  
1980           0.000          0.000  
1981           0.000          0.000  
1982           0.000          0.000  
1983           0.000          0.000  
1984           0.000          0.000  
1985           0.001          0.000  
1986           0.003          0.000  
1987           0.002          0.000  
1988           0.000          0.000  
1989           0.000          0.000  
1990           0.000          0.000  
1991           0.000          0.000  
1992           0.000          0.000  
1993           0.000          0.000  
1994           0.000          0.000  
1995           0.000          0.000  
1996           0.004          0.000  
1997           0.010          0.000  
1998           0.000          0.000  
1999           0.000          0.000  
2000           0.001          0.000  
2001           0.000          0.000  
2002           0.000          0.000  
2003           0.000          0.000  
2004           0.000          0.000  
2005           0.000          0.000  
2006           0.011          0.000  
2007           0.000          0.000  
2008           0.000          0.000  
2009           0.000          0.000  
___________________________________________________________________ 
 
Stream Protection Duration  
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1  
Rank     Predeveloped        Mitigated   
1         0.0109              0.0231  
2         0.0102              0.0000  
3         0.0037              0.0000  
4         0.0029              0.0000  
5         0.0023              0.0000  
6         0.0019              0.0000  
7         0.0017              0.0000  
8         0.0016              0.0000  
9         0.0015              0.0000  
10        0.0011              0.0000  
11        0.0010              0.0000  
12        0.0009              0.0000  
13        0.0007              0.0000  
14        0.0007              0.0000  



 

 

15        0.0007              0.0000  
16        0.0007              0.0000  
17        0.0006              0.0000  
18        0.0006              0.0000  
19        0.0006              0.0000  
20        0.0005              0.0000  
21        0.0005              0.0000  
22        0.0005              0.0000  
23        0.0004              0.0000  
24        0.0003              0.0000  
25        0.0003              0.0000  
26        0.0003              0.0000  
27        0.0003              0.0000  
28        0.0003              0.0000  
29        0.0003              0.0000  
30        0.0003              0.0000  
31        0.0003              0.0000  
32        0.0003              0.0000  
33        0.0003              0.0000  
34        0.0003              0.0000  
35        0.0003              0.0000  
36        0.0003              0.0000  
37        0.0003              0.0000  
38        0.0003              0.0000  
39        0.0003              0.0000  
40        0.0003              0.0000  
41        0.0003              0.0000  
42        0.0003              0.0000  
43        0.0003              0.0000  
44        0.0003              0.0000  
45        0.0003              0.0000  
46        0.0003              0.0000  
47        0.0003              0.0000  
48        0.0003              0.0000  
49        0.0003              0.0000  
50        0.0003              0.0000  
51        0.0003              0.0000  
52        0.0003              0.0000  
53        0.0003              0.0000  
54        0.0003              0.0000  
55        0.0003              0.0000  
56        0.0003              0.0000  
57        0.0003              0.0000  
58        0.0003              0.0000  
59        0.0003              0.0000  
60        0.0003              0.0000  
61        0.0002              0.0000  
___________________________________________________________________ 
 
Stream Protection Duration  
POC #1  
The Facility PASSED  
  
The Facility PASSED.  
  
Flow(cfs) Predev  Mit Percentage Pass/Fail  
0.0002    2363    4      0      Pass  
0.0003    1343    4      0      Pass  
0.0003    431     4      0      Pass  
0.0004    112     4      3      Pass  
0.0004    103     4      3      Pass  
0.0004    89      4      4      Pass  
0.0005    77      4      5      Pass  



 

 

0.0005    66      4      6      Pass  
0.0006    61      4      6      Pass  
0.0006    58      4      6      Pass  
0.0006    54      4      7      Pass  
0.0007    50      4      8      Pass  
0.0007    49      4      8      Pass  
0.0008    47      4      8      Pass  
0.0008    43      4      9      Pass  
0.0008    40      4      10     Pass  
0.0009    36      4      11     Pass  
0.0009    36      4      11     Pass  
0.0010    32      4      12     Pass  
0.0010    31      4      12     Pass  
0.0010    31      4      12     Pass  
0.0011    29      4      13     Pass  
0.0011    29      4      13     Pass  
0.0012    27      4      14     Pass  
0.0012    26      4      15     Pass  
0.0012    26      4      15     Pass  
0.0013    26      4      15     Pass  
0.0013    25      4      16     Pass  
0.0014    23      4      17     Pass  
0.0014    23      4      17     Pass  
0.0014    23      4      17     Pass  
0.0015    23      4      17     Pass  
0.0015    23      4      17     Pass  
0.0016    21      4      19     Pass  
0.0016    19      4      21     Pass  
0.0016    18      4      22     Pass  
0.0017    17      4      23     Pass  
0.0017    16      4      25     Pass  
0.0018    16      4      25     Pass  
0.0018    15      4      26     Pass  
0.0018    15      4      26     Pass  
0.0019    14      4      28     Pass  
0.0019    13      4      30     Pass  
0.0020    13      4      30     Pass  
0.0020    13      4      30     Pass  
0.0020    13      4      30     Pass  
0.0021    13      4      30     Pass  
0.0021    13      4      30     Pass  
0.0022    13      4      30     Pass  
0.0022    13      4      30     Pass  
0.0023    13      4      30     Pass  
0.0023    11      4      36     Pass  
0.0023    11      4      36     Pass  
0.0024    11      4      36     Pass  
0.0024    11      4      36     Pass  
0.0025    11      4      36     Pass  
0.0025    11      4      36     Pass  
0.0025    11      4      36     Pass  
0.0026    11      4      36     Pass  
0.0026    11      4      36     Pass  
0.0027    11      4      36     Pass  
0.0027    11      4      36     Pass  
0.0027    11      4      36     Pass  
0.0028    11      4      36     Pass  
0.0028    10      4      40     Pass  
0.0029    10      4      40     Pass  
0.0029    9       4      44     Pass  
0.0029    9       4      44     Pass  
0.0030    8       4      50     Pass  
0.0030    8       4      50     Pass  



 

 

0.0031    8       4      50     Pass  
0.0031    8       4      50     Pass  
0.0031    8       4      50     Pass  
0.0032    8       4      50     Pass  
0.0032    8       4      50     Pass  
0.0033    8       4      50     Pass  
0.0033    8       4      50     Pass  
0.0033    8       4      50     Pass  
0.0034    8       4      50     Pass  
0.0034    8       4      50     Pass  
0.0035    8       4      50     Pass  
0.0035    8       4      50     Pass  
0.0035    8       4      50     Pass  
0.0036    7       4      57     Pass  
0.0036    7       4      57     Pass  
0.0037    7       4      57     Pass  
0.0037    7       4      57     Pass  
0.0037    6       4      66     Pass  
0.0038    6       4      66     Pass  
0.0038    6       4      66     Pass  
0.0039    6       4      66     Pass  
0.0039    6       4      66     Pass  
0.0039    6       4      66     Pass  
0.0040    6       4      66     Pass  
0.0040    6       4      66     Pass  
0.0041    6       4      66     Pass  
0.0041    6       4      66     Pass  
0.0041    6       4      66     Pass  
0.0042    5       4      80     Pass  
0.0042    5       4      80     Pass  
___________________________________________________________________ 
 
Water Quality BMP Flow and Volume for POC #1   
On-line facility volume: 0 acre-feet  
On-line facility target flow: 0 cfs.   
Adjusted for 15 min: 0 cfs.   
Off-line facility target flow: 0 cfs.   
Adjusted for 15 min: 0 cfs.   
 
___________________________________________________________________ 
 
 LID Report   
 
LID Technique                 Used for    Total Volume   Volume    Infiltration  
Cumulative   Percent     Water Quality  Percent       Comment     
                              Treatment?  Needs          Through   Volume        
Volume       Volume                     Water Quality             
                                          Treatment      Facility  (ac-ft.)       
Infiltration Infiltrated                Treated                   
                                          (ac-ft)        (ac-ft)                 
Credit                                                            
Trapezoidal Pond  1 POC            N      45.79                                        
N      100.00                                                                             
Total Volume Infiltrated                  45.79          0.00      0.00                       
100.00      0.00           0%            No Treat. Credit                          
Compliance with LID Standard 8                                                                      
Duration Analysis Result = Passed         
___________________________________________________________________ 
 
Perlnd and Implnd Changes   
 No changes have been made.  
___________________________________________________________________ 
 



 

 

This program and accompanying documentation are provided 'as-is' without warranty of 
any kind.  The entire risk regarding the performance and results of this program is 
assumed by End User.   Clear Creek Solutions Inc. and the governmental licensee or 
sublicensees disclaim all warranties, either expressed or implied, including but not 
limited to implied warranties of program and accompanying documentation.  In no event 
shall Clear Creek Solutions Inc. be liable for any damages whatsoever (including 
without limitation to damages for loss of business profits, loss of business 
information, business interruption, and the like) arising out of the use of, or 
inability to use this program even if Clear Creek Solutions Inc. or their authorized 
representatives have been advised of the possibility of such damages.  Software 
Copyright © by : Clear Creek Solutions, Inc. 2005-2020; All Rights Reserved. 
 


