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Project Engineer’s Certification 
 

I hereby state that this stormwater site plan for this project has been prepared by me or under my 

supervision and meets the standard of care and expertise which is usual and customary in this 

community for professional engineers. I understand that the City of Puyallup does not and will not 

assume liability for the sufficiency, suitability, or performance of drainage facilities designed by me. 

 

This report has been prepared for review by the City of Puyallup (City) in accordance with the 

Department of Ecology’s 2019 Stormwater Management Manual for Western Washington as 

adopted by PMC 21.10.040 (Manual).  
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Section 1: Proposed Project Overview 
 

This drainage report has been prepared to support development permit applications associated 

with the build-out of a recently approved infill short plat. The subject property was previously a 

single piece of land that has been divided into five contiguous parcels, four of which are building 

lots and one of which is a private tract for access and utilities. Table 1 contains identifiers for the 

subject property in effect at this time. 

 

Table 1: Project Location 
Tax Parcel No. Address No. Short Plat Lot No. 

0419025023 3109 1 

0419025024 3117 2 

0419025025 3125 3 

0419025026 3133 4 

0419025027 NA Access and Utilities Tract 

 

The combined property has an overall area of about 1.578 acres according to a recent survey of the 

site. It is zoned RS-10 Residential. The site is located in the Northeast Quarter of Section 2, 

Township 19 North, Range 04 East, W.M. A vicinity map is included with the plans. 

 

The scope of the present proposal is to construct the required street improvements on 24th Avenue 

Court Southeast. This includes curb, gutter, sidewalk, and paving improvements and street trees. In 

addition, sewer and water connections will be stubbed to each of the new lots. The work also 

includes construction of on-site drainage systems that will make each lot “build-ready.” Individual 

lot driveways and sidewalks are deferred to the building permit stage along with the buildings 

themselves. 

 

The scope of this report will be not only to provide code analysis for the street improvements, but 

also to show that stormwater codes can be satisfied using reasonable assumptions about build-out 

of the individual lots, even though the exact details of that future work are still forthcoming. 

 

Project Thresholds 

 

The project will create or permit hard surfaces on-site and “off-site.” Off-site work is defined to 

be any work within the public right-of-way. The site area is the total area of the subject 

property. The project site area is defined as the portion of the subject property and parts of 

adjacent right-of-way which are affected by construction activities. 

 

Table 2 shows a summary of the regulated surfaces for the proposed project. Figure A-5 shows 

the existing conditions and Figure A-6 shows the proposed, developed conditions. 
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Table 1: Project Threshold Summary 

Description 

Area (SF) 

Shaw 
Road 
TDA 

Crystal 
Ridge Dr 

TDA 
Total 

Existing Conditions 

Site Area (ft2) 4,650 72,233 76,883 

Project Site Area (ft2) 4,650 43,103 47,753 

Total Hard Surface (ft2) 4,650 3,922 8,572 

Native Vegetation (ft2) 0 0 0 

Non-Native Vegetation and Pasture (ft2) 0 19,590 19,590 

Lawn and Landscape (ft2) 0 19,591 19,591 

Hard Surface Coverage (%) 100 9.1 18.0 

Proposed Conditions 

New PGHS1 (ft2) 0 3,412 3,412 

New Non-PGHS (ft2) 980 10,744 11,724 

Total New Hard Surfaces 980 14,156 15,136 

Replaced PGHS (ft2) 2,387 3,266 5,653 

Replaced Non-PGHS (ft2) 0 656 656 

Total Replaced Hard Surfaces 2,387 3,922 6,309 

New + Replaced Hard Surface (ft2) 3,367 18,078 21,445 

New + Replaced PGHS (ft2) 2,387 6,678 9,065 

Vegetation (Any) to Lawn/Landscape (ft2) 0 3,007 3,007 

Native Vegetation to Pasture (ft2) 0 0 02 

New + Replaced HS + Converted Vegetation (ft2) 3,367 21,085 24,452 

New HS + Converted Vegetation (ft2) 980 17,163 18,143 

Existing Hard Surface Converted to Vegetation (ft2) 0 0 0 

Existing Native Vegetation to Remain (ft2) 0 0 02 

Existing Vegetation to Remain (ft2) 0 0 0 

Existing Hard Surface to Remain Unaltered (ft2) 2,524 0 2,5244 

Existing Lawn and Landscape to Remain (ft2) 1,186 19,591 20,777 

Land Disturbed (ft2) 4,5533 40,6763 45,229 
1. Pollution-generating hard surface 

2. Pre-development condition undeveloped areas assumed to be 50% lawn and landscaping, 50% non-native 

vegetation 

3. Reflects a slight change in areas between TDAs 

4. Area of grind and overlay is not considered a replaced surface 

 

Minimum Requirements 

 

The site is currently developed and in use as a single-family residence. But because the total 

impervious area of the site is less than 35 percent, we interpret the project to be regulated as 

new development from a stormwater perspective. Therefore, the determination of applicable 

minimum requirements is made using Figure I-3.1. According to that figure (see Figure A-1), all 

minimum requirements apply to the new and replaced hard surfaces and converted vegetation. 

 

The following narrative demonstrates how the project meets each of the minimum 

requirements. 

 

(678+6000-3266 = 3412)

(9600+1800-656 = 10744)
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Minimum Requirement #1 – Preparation of Stormwater Site Plan 

 

This document and its accompanying attachments satisfy this requirement. 

 

Minimum Requirement #2 – Construction Stormwater Pollution Prevention 

 

The attached Construction Stormwater Pollution Prevention Plan document and the 

project plans satisfy this requirement. 

 

Minimum Requirement #3 – Source Control of Pollution 

 

The end use of the site is single-family residential. The development of detailed source 

control specifications for homeowners is not required. This is reserved for commercial 

and industrial sites with special uses that present a greater risk to contamination of 

stormwater. Some basic source control measures for homeowners can be included in 

the project’s separate operation and maintenance document. 

 

Minimum Requirement #4 – Preservation of Natural Drainage Systems and Outfalls 

 

The proposed project would not alter any existing drainage systems or flow paths. The 

prevailing topography of the property will not be changed. 

 

A small amount of undeveloped surface area within the City’s right-of-way is currently 

part of the Crystal Ridge Drive threshold discharge area (TDA). The entire area within 

the City’s right-of-way adjacent to the project site will be converted to the Shaw Road 

TDA. The redirection affects an area of about 2,400 square feet, which is about 5 percent 

of the overall project site area and 3 percent of the total property area. This redirection 

is necessary to accommodate the City’s required right-of-way improvements (primarily 

sidewalk). It has no material impact on downstream receiving waters or municipal 

storm systems.  

 

Minimum Requirement #5 – On-Site Stormwater Management 

 

According to Figure I-3.3 of the Manual (see Figure A-2), this project is required to 

either apply BMPs from List #2 or satisfy the Low-Impact Development (LID) Standard 

per Section 2.4.5 of Volume 1. The project has chosen to apply BMPs from List #2. The 

narrative below demonstrates how BMPs are selected from the list for each regulated 

surface type.  

 

1. Lawn and landscape areas: Application of BMP T5.13 for soil preservation and 

amendment is feasible and will be used for these areas. 
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2. Roof Surfaces: BMP T5.10A Downspout Full Infiltration is feasible and will be used 

for all new roof surfaces on the individual lots. 

 

3. Other hard surfaces 

 

Target hard surfaces in this category include: 

 

• The regulated street and sidewalk surfaces associated with utility 

connections and street improvements within 24th Avenue Court Southeast 

• The on-site, private driveway and parking areas 

• Areas of uncovered sidewalks 

 

The exact configuration and amount of regulated hard surfaces on each building lot 

is not known at this time. The feasibility or infeasibility of specific BMPs can only be 

determined once the exact amount and configuration of surfaces are known, which 

will occur at building permit stage. However, we can make reasonable assumptions 

about these parameters now to prove the feasibility of the project in general These 

assumptions are shown on Figure A-6. In general: 

 

• We have assumed that all driveway and parking surfaces on individual lots 

up to the back of walk will be constructed of permeable material infiltrating 

to 100 percent 

• We have assumed that non-roof, non-PGHS surfaces like sidewalks, patios, 

decks, etc. can be treated using sheet flow dispersion 

 

The following feasibility analysis is based on Figure A-6 and the foregoing 

assumptions. 

 

a. BMP T5.30 Full Dispersion 

Full dispersion of the target surfaces in this category is not feasible at this 

property because the property does not contain sufficient native vegetation 

downstream of the surfaces. 

 

b. BMP T5.15 Permeable Pavement 

Permeable pavement is feasible for the private driving and parking surfaces 

to be built on each lot. The feasibility of permeable pavement for non-PGHS 

surfaces on each lot will need to be evaluated at time of building permit. For 

example, a patio might be able to be constructed from pavers, but an 

elevated deck would not be able to use this BMP to meet MR5. 

 

Permeable pavement is not appropriate for use within the public right-of-

way because the pavement is directly adjacent/contiguous to existing, 

conventional pavement. Introduction of water into the subbase would 

accelerate the pavement lifecycle for the remaining conventional pavement 

adjacent to the new permeable pavement. Permeable pavement is not 
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proposed for a small amount of driveway replacement on Lot 1 for the same 

reason.  

 

c. BMP T7.30 Bioretention 

Bioretention is not a practical option for the remaining sidewalk target 

surfaces because it is not practical to collect the runoff from these small, 

scattered areas. Additionally, the factored infiltration rate for the areas 

where bioretention could be installed are very low (0.18 inches per hour), 

according to the geotechnical report. Given the limited space available for 

bioretention, the systems would not be effective for anything but the 

smallest of storm events. 

 

d. BMP T5.12 Sheet Flow Dispersion 

Sheet flow dispersion is assumed to be likely feasible for most or all of the 

future non-PGHS surfaces on individual lots, but the feasibility must be 

verified at time of building permit application. 

 

Sheet flow dispersion is feasible and proposed for a small portion of Lot 1 

driveway private surfaces to be re-configured for installation of utilities and 

connection to the new street improvements. 

 

Sheet flow dispersion for target surfaces within the right-of-way is not 

feasible because space for an adequate dispersion flow path is lacking. 

 

Minimum Requirement #6 – Runoff Treatment 

 

Since this project is distributed between two TDAs, each TDA is examined individually 

for thresholds that would trigger stormwater treatment. 

 

• In the Shaw Road TDA, the amount of total new and replaced PGHS is less than 

5,000 square feet. Therefore, stormwater treatment is not required in the Shaw 

Road TDA. 

• The total new and replaced PGHS within the Crystal Ridge Drive TDA exceeds 

5,000 square feet, so stormwater treatment is required for PGHS within this 

TDA. 

 

See Figure A-6 for both TDAs in post-development condition. 

 

Performance Goals and Target Surfaces 

 

This project is residential in nature. By definition, it is not a commercial or industrial 

site. It is not a multi-family residential site either, especially as it relates to residential 

density and traffic. Low-density residential is not considered a high-load contributor of 

dissolved metals. The project discharges indirectly through groundwater, dispersion, 

and a City municipal system to Upper Deer Creek.  

 

Add commentary specifically
addressing the replaced
driveway on Lot 1 and
bioretention feasibility.
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The project does not reach thresholds for compliance with oil control or phosphorus 

treatment. Therefore in light of the foregoing, we interpret the project to be subject to 

basic water quality requirements, with treatment focused on the removal of suspended 

solids. 

 

Water Quality Measures and Sizing 

 

Sand filtration is proposed to meet the water quality requirement for this project. The 

Manual allows for the installation of a 6-inch thick, clean sand layer at the bottom of 

permeable pavement structures for the purposes of meeting water quality. The sand 

filtration layer does not require sizing; 6 inches thickness is the standard, prescriptive 

size. 

 

Modeling included in Appendix E shows that 100 percent of the influent runoff can be 

successfully infiltrated by the system. Water quality is considered to have been met 

when at least 91 percent of the influent runoff file is infiltrated. It should be noted that 

this sizing is general in nature, intended to prove feasibility for a specific pavement 

section. This pavement section should be strictly enforced for each individual lot 

building permit unless further engineering can show equivalent performance through 

some other allowable method. 

 

A note on the replaced driveway surface for lot 1: The small amount of replaced PGHS on 

Lot 1 associated with removal and replacement of the private driveway surface is 

proposed to be mitigated using sheet flow dispersion. A minimum of 20 feet of 

dispersion path through adjacent vegetation is required for the sheet flow dispersion 

BMP. Suspended solids in shallow sheet flow will settle out of stormwater as it traverses 

the vegetation through conversion to interflow and vegetative filtration. 

 

Minimum Requirement #7 – Flow Control 

 

Just like for Minimum Requirement #6, this minimum requirement is evaluated 

individually for each TDA. 

 

• The total of new and replaced surfaces within the Shaw Road TDA is 3,367 

square feet. Therefore, Minimum Requirement #7 is automatically satisfied for 

this TDA. 

• The total of new and replaced surfaces within the Crystal Ridge Drive TDA is 

21,455 square feet. Therefore, each of the flow control thresholds needs to be 

evaluated for this TDA. 

 

The following narrative examines the three thresholds for flow control in the Crystal 

Ridge Drive TDA. 

 

• The project generates 10,000 square feet or more of effective hard surface 
The Manual defines an effective hard surface as one whose runoff is neither fully 

dispersed nor completely infiltrated. As shown through attached modeling, all of 
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the future surfaces associated with roofs and driveways will be completely 

infiltrated through the use of infiltration BMPs on-site. If this is the case, then 

the total effective hard surfaces within the Crystal Ridge Drive TDA is 2,478 

square feet, which is less than the 10,000 square-foot threshold. Note that this 

conservatively assumes that none of the future non-PGHS, non-roof surfaces on 

individual lots can be mitigated as permeable pavement. 

 

• The project converts ¾ of an acre or more of native vegetation to 
lawn/landscape, or the project converts 2.5 acres or more of native 
vegetation to pasture 

The project site area contains no native vegetation. As shown by Figure A-5, the 

undeveloped portion of the project site area is a mixture of lawn, landscaping, 

and “non-native vegetation.” The existing project site area contains about 

19,600 square feet of non-native vegetation, or about 0.45 acre. 

 

Calculating the amount of converted vegetation is not exactly straightforward 

because it depends on whether the existing non-native vegetation area becomes 

lawn and landscaping or impervious surface. As the existing non-native 

vegetation surfaces are located on individual lots, the exact configurations of 

surfaces on each lot are not known. However, even if we conservatively assume 

that all of the existing non-native vegetation becomes lawn and landscaping, this 

falls beneath the 2.5-acre threshold for flow control duration standards. 

 

• The project creates more than a 0.15 cubic feet per second (cfs) increase in 
the peak 100-year flow rate through a combination of pervious and 
impervious surfaces. 
To determine whether this threshold is exceeded, we modeled the site using 

continuous runoff simulation software. The pre-development benchmark to be 

used in this analysis is the more hydrologically conservative of either 1) the 

immediate, pre-project condition, or 2) the condition of the site when flow 

control regulations were originally adopted. 

 

For simplicity, we used a fully forested condition for the pre-development 

benchmark. This is not necessary. But if the project passes this benchmark using 

the fully forested condition, then it would pass the benchmark on any other pre-

development condition. 

 

When calculated according to the foregoing parameters, the proposed condition 

actually results in a slight decrease in the 100-year peak flow. This is underneath 

the allowed maximum increase of 0.15 cfs. Therefore, the Crystal Ridge Drive 

TDA of the project does not trigger this flow control threshold. Figure A-6 shows 

the modeling assumptions used to complete the calculations. The calculations 

are included in Appendix E. 

 

Based on the foregoing, the project does not need to meet flow duration standards in 

either TDA. 
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Minimum Requirement #8 – Wetlands Protection 

 

This project is not known to discharge directly or indirectly to a wetland. 

 

Minimum Requirement #9 – Operation and Maintenance 

 

The creation of maintenance and source control documents should be deferred to the 

building permit stage so that each lot can benefit from an individualized map and 

instructions. Only a general, non-specific maintenance document could be generated at 

this time since the nature and configuration of future building permit surfaces is not 

known.  

 

If the City would prefer a non-specific maintenance document, please include 

instructions for the preparation of the document with review. 

 

Section 2: Existing Conditions 
 

The project site is currently developed and in use as a single-family residence. Land cover at the site 

consists of a mix of developed areas, lawn and landscaping, and brushy areas that we interpret as 

“non-native vegetation,” hydrologically characteristic of a pasture-type land cover. The property is 

irregular in shape, with a large rectangular area and a smaller rectangular “off-shoot” on its easy 

side. The site’s existing access point is from 24th Avenue Court Southeast, near the southwest corner 

of the site. There are no critical areas on the site. 

 

Topography 

 

The property is gently to moderately sloped. Slopes range from flat to about 50 percent in some 

isolated areas There are no regulated steep slope areas on the site. Even though the site has 

some steeply sloped areas, the total vertical relief in these areas is less than 10 feet. The slopes 

are localized. Slopes are concentrated primarily along the north property line and on the far 

east part of the site, away from development activities. 

 

The general trend for topography slopes downward from the south and west to the north and 

east. The total relief across the site is 40 feet. The total relief across the developed portion of the 

site is about 10 feet. 

 

Hydrologic Patterns 

 

There are no obvious signs of historical flooding. According to maps obtained from the FEMA 

Flood Map Service Center, the project area is not located within an area of significant flooding 

concern. We did not note any signs of significant erosion caused by concentrated surface flows. 

The site is part of an aquifer recharge area. 

 

 

 

 

Revise-See Short Plat AFN
202511185002 Note 1, Pg 2 of 2.

the infiltration facilities appear to be located adjacent
to a 40%+ slope with relief greater than 10 feet.

Provide geotechnical confirmation that the proposed onsite
infiltration trenches will not negatively affect the adjacent
downstream slope (min. setback, erosion, stability, etc).
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Threshold Discharge Areas 

 

The project area is comprised of two separate threshold discharge areas. The dividing line 

between the two threshold discharge areas is approximately coincident with the extent of the 

public road driving surface in 24th Avenue Court Southeast. After improvements to the street, 

the dividing line will be at the back of the new sidewalk, which is coincident with the south 

property line of the subject property. 

 

Drainage originating to the south of the dividing line is tributary to the City’s Shaw Road 

drainage system. This drainage travels north through the Shaw Road corridor. Therefore, this 

TDA is referred to as the Shaw Road TDA Drainage from the rest of the project site area is 

indirectly tributary to the City’s drainage system in Crystal Ridge Drive or Upper Deer Creek. 

This TDA is referred to as the Crystal Ridge Drive TDA. The vast majority of the project site area 

is within the Crystal Ridge Drive TDA, both in the pre- and post-development condition. 

 

Section 3: Soils Investigation and Characteristics 
 

Soils on the site were studied by a licensed geotechnical engineer several times beginning in early 

2024. The first course of study at the site included the observation and logging of eight test pits 

evenly distributed across the site area and one small-scale pilot infiltration test located in the rear 

yard of the existing home. The depth of exploration varied, but generally was around 7 feet below 

ground surface.  

 

The test holes generally found that the majority of the site has been filled in the past. Fill material 

was documented as being relatively clean and free of debris. The geotechnical engineer classified 

the fill material as silty sand, sometimes with cobbles. The fill layers were mixed with topsoil layers, 

in some cases interwoven more than once in the same test hole. Underlying native soils were found 

to be glacial till except on the east side of the site, where soils more consistent with recessional 

outwash were documented.  

 

The results of the first small-scale PIT returned a design rate of 0.18 inches per hour after 

application of safety factors, the selection of which is documented by the geotechnical engineer. 

This low rate is reasonable given the variability of soils across the site and the presence of 

undocumented fill that is somewhat inconsistent in thickness across the site. 

 

The geotechnical engineer returned to the site in the latter part of 2024 to complete a second small-

scale PIT near the more favorable soils encountered in test holes 7 and 8 on the east side of the site 

during the first course of explorations. The goal of this exploration was to find soils which would 

better support infiltration, since the first infiltration test resulted in such a low factored rate. 

 

The soils on the east side of the site were found to be a better candidate for infiltration, with soils 

being more uniform, less altered by previous development, and having a higher rate. The small-

scale PIT returned a factored rate of 4.2 inches per hour for trenches located on the east side of the 

site near the test location. 

 

A complete soils report is attached as Appendix D. 
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Section 4: Wells and Septic Systems 
 

There are no wells or septic systems on or nearby the site, to the best of our knowledge. 

 

Section 5: Fuel Tanks 
 

No fuel tanks are known to exist at the site and none are proposed for this project. 

 
Section 6: Subbasin Description 
 

The site is generally part of a developed, suburban upland area with no remarkable or noteworthy 

drainage characteristics. Runoff is expected to follow prevailing topographic trends to the north 

and east as unconcentrated sheet flow or interflow. 

 

The potential for significant run-on to the site is limited. Runoff which might otherwise enter the 

site from the south and west is intercepted by City drainage systems within the improved streets on 

those sides of the property. Only incidental, unconcentrated sheet flow from undeveloped areas is 

expected from the northwest side of the site. The same is true for the southeast side of the site. 

 

Runoff leaving the site is expected to travel north and east, either as unconcentrated surface flow or 

as interflow. See Section 9 for a complete downstream analysis. 

 

Section 7: Floodplain Analysis 
 

According to maps obtained from the FEMA Flood Map Service Center, there are no regulated flood 

hazards on or near the property. Figure A-3 includes a FEMA map. 

 

Section 8: Aesthetic Considerations for Facilities 
 

No aesthetic themes beyond the typical and customary have been considered for this project.  

 
Section 9: Facility Sizing and Downstream Analysis 
 

Facility Sizing 

 

Stormwater facilities and BMPs which require sizing are as follows: 

 

• Downspout infiltration trenches 

• Permeable pavement 

• Sheet flow dispersion 

 

Downspout Infiltration Trenches 

 

Downspout infiltration trenches are located on the east side of the site, as close as possible 

to the second infiltration test completed at the site for purposes of designing these trenches. 

The trenches are sized for 100 percent infiltration using a contributing roof surface area of 
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3,200 square feet. Since the exact sizes of future buildings to be built on each lot are not 

known, this estimate represents a reasonable, speculative maximum roof surface area. 

Modeling attached in Appendix E shows that the proposed trenches achieve 100 percent 

infiltration. The modeling assumes that the maximum roof area allowed is constructed on 

each building lot. 

 

Permeable Pavement 

 

Modeling in Appendix E contains calculations for the proposed permeable pavement. This 

modeling is generalized to provide a standard pavement section that can be used to review 

future building permit applications. The modeling uses the following parameters: 

 

• A total area of 6,000 square feet is assumed, consistent with Figure A-6. 

• The modeling uses the less favorable rate of 0.18 inches per hour obtained through 

the first infiltration test, which more conservatively represents the site and allows 

for the most flexibility in actual routing of the driveways for future building permits 

• Because the native soil infiltration rate is less than the filtration rate through the 

sand filter, the sand filter is not included in the model. This is a slightly conservative 

simplification because in reality, the sand filter would add a small (but not 

negligible) amount of storage to the permeable pavement system. 

• The pavement is modeled with a slope of 2 percent. 

 

The City should consider that the pavement is essentially “self-mitigating.” The basis for 

using 6,000 square feet of estimated driveway surface for the project is clearly illustrated 

on Figure A-6. But if more driveway surface is constructed, the effect is to decrease flows 

leaving the site. With the inclusion of the sand filter, water quality requirements are 

satisfied. Therefore, the 6,000 square-foot estimate should not be interpreted as a 

maximum allowable, provided all surfaces are permeable. 

 

While the intent of this analysis is to minimize the amount of engineering and technical 

review required for each permit, some detailing will be necessary at the building permit 

stage to accommodate the finished grades of each site. If the infiltration rates were more 

favorable, slopes would not be as important to the analysis. But given the poor rate of 

infiltration, sloped areas need to be properly stepped or dammed and the modeling should 

be adjusted for each site-specific parameter as the lot build-out becomes clear. 

 

Sheet Flow Dispersion 

 

Figure A-6 shows the area of sheet flow dispersion being used for the driveway replacement 

area on Lot 1. Sheet flow dispersion is sized prescriptively, requiring 10 feet of dispersion 

pathway for every 20 feet of contributing impervious surface as measured parallel to the 

flow’s direction. 

 

It is conservatively assumed that all future non-roof, non-PGHS surfaces on individual 

building lots will employ sheet flow dispersion for mitigation on the individual lot (such as 

patios, sidewalks, decks, etc.). The feasibility of permeable pavement should be evaluated 
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for each surface under each building permit application. But for now and for the most 

conservative analysis possible, we assumed sheet flow dispersion, as that would provide 

less flow control credit. 

 

The overall calculations in Appendix E treat sheet flow dispersion areas as land cover C 

Lawn. From the calculations, it is clear that even if the maximum allowable surfaces are 

realized and absolutely no infiltration BMPs are feasible, the project will still be very 

conservatively within the limits of applicable flow control thresholds. 

 

Conveyance Sizing 

 

This project does not include any significant collection systems that require involved sizing 

calculations. The only conveyance systems proposed for the project are small-diameter roof 

drain pipes which will carry roof runoff from each lot to the infiltration systems. These pipes 

are proposed to be PVC 4 inches in diameter laid at a minimum slope of 2 percent. A calculation 

is included in Appendix F to verify that the proposed piping is adequate for the maximum 3,200 

square feet of conveyed roof surfaces. 

 

Downstream Analysis 

 

Because this project has two threshold discharge areas, there are two downstream analyses 

completed for the project. A map of the downstream flow paths is included as Figure A-4. 

 

Shaw Road TDA 

 

The Shaw Road TDA consists exclusively of improvements within the public right-of-way in 

24th Avenue Court Southeast. Drainage from this area enters the City storm system from 

catch basins within 24th Avenue Court Southeast which direct flow underground to the 

Shaw Road drainage system. Pipes within 24th Avenue Court Southeast are 12 inches in 

diameter. 

 

The first main-line pipe diameter the flow encounters within Shaw Road is 18 inches in 

diameter. The pipe increases to 24 inches in diameter at the intersection of 23rd Avenue 

Southeast and Shaw Road, about 500 feet downstream of 24th Avenue Court Southeast. Once 

north of the intersection, the pipe actually decreases steadily in diameter from 24 to 18 to 

12 inches, but the slope of the pipe system increases significantly through this stretch of 

Shaw Road. The system ultimately daylights to Upper Deer Creek, a distance of about 1,800 

feet north of the project area, or just over 1/3 of a mile downstream. 

 

Crystal Ridge Drive TDA 

 

The Crystal Ridge TDA consists of the entire project site area besides the right-of-way in 

24th Avenue Court Southeast. For intents and purposes of review, it is the private property 

part of the site. While it is expected that no significant surface flows will leave the site due to 

implementation of stormwater management BMPs on the site, any surface runoff that did 

leave the site would leave to the north and east as unconcentrated sheet flow. The rest of 
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the drainage in this part of the site will be converted to interflow or subsurface/ 

groundwater.  

 

Regardless of the manner in which drainage leaves the site, it is expected to directly or 

indirectly reach Upper Deer Creek to the north and east, at about the location where Crystal 

Ridge Drive passes over the creek. Any surface drainage would be intercepted by the City’s 

system in Crystal Ridge Drive Southeast. The City’s drainage system in this corridor consists 

of main-line pipe diameters of 12 inches for all segments. The last stretch of the system is 

surface channels north and east of catch basin D4-03974 to Upper Deer Creek. The total 

distance of flow from the site to this point is about ¼ mile. 

 

Flow from the Crystal Ridge TDA flows within Upper Deer Creek to the north and west for a 

distance of about 1,500 feet along the creek route before it reaches the point at which flows 

from the Shaw Road TDA reach the creek. Since this point of recombination is more than ¼ 

mile from the project site as measured along either flow path, this analysis confirms that the 

two TDAs are in fact legally separated, as defined by the Manual. 

 

A figure of the downstream flow path is shown in Figure A-4. 

 

Section 10: Utilities 
 

The new buildings will be connected to public water, sewer, and power utilities. Natural gas is 

located in 14th Avenue Court Southeast. Connections to natural gas are not anticipated at this time. 

Utility connections will be completed during the short plat improvements phase and will be 

stubbed to each lot. 

 

Section 11: Covenants, Dedications, and Easements 
 

The City should require the development of plat covenants to ensure that the division of 

maintenance responsibility is clear between owners. This is important because some BMPs will be 

shared, but some will serve single lots only. Additionally, BMPs which provide benefits to the lots 

are not all located on the respective lots that they benefit. Therefore, easements will also be 

important. An attorney should be retained to develop these documents with the assistance of the 

civil engineer and surveyor. 

 

Section 12: Other Permits or Conditions Placed on Project 
 

Coverage under the State’s Construction Stormwater General Permit will be required because the 

cumulative disturbed area for the project exceeds one acre. Besides that, permits and approvals 

from other agencies are not known to be needed for this project.
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Appendix A: Figures and Maps 
 

Attached 
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Appendix B: Project Plans 
 

Project plans are provided as a separate, attached document. 
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Appendix C: Construction SWPPP 
 

The Construction Stormwater Pollution Prevention Plan is provided as a separate, attached 

document. Temporary erosion and sediment control drawings are part of the project plans under 

Appendix B. 
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Appendix D: Soils Report 
 

Attached 

 





NTE-Section 5.1 indicates infiltration is not feasible.















NTE-Per Short Plat AFN
202511185002 Note 1, there is a
steep slope/landslide hazard area.



NTE-The Introduction  Page 1,
and Section 5.7 indicates
infiltration is feasible.
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Appendix E: Flow Control and Water Quality Calculations 
 

Attached 

 



 
————————————————————————————————— 

MGS FLOOD 
PROJECT REPORT 

 
Program Version: MGSFlood 4.69 
Program License Number: 202010013 
Project Simulation Performed on: 04/21/2026 4:39 PM 
Report Generation Date: 04/21/2026 4:39 PM 

 
————————————————————————————————— 

 
Input File Name:  2026-001 Shao Short Plat Rev0.fld 
Project Name:     2026-001 Shao Short Plat 
Analysis Title:     Rev 0 
Comments:         WQ and Flow Control 
———————————————— PRECIPITATION INPUT ———————————————— 
 
Computational Time Step (Minutes):  15 
 
Extended Precipitation Time Series Selected 
 
Full Period of Record Available used for Routing 
 
Climatic Region Number:  43 
Precipitation Station :   910040 Pierce Co. East 40 in 10/01/1939-10/01/2147 
Evaporation Station   :   911040 Pierce Co. East 40 in 
 
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)       0.990      0.795 
 Area of Links that Include Precip/Evap (acres)      0.000      0.138 
 Total (acres)         0.990      0.933 
 
 
----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 
 
 
 ---------- Subbasin : Subbasin 1 ----------  
                     -------Area (Acres) -------- 
C, Forest, Mod   0.990 
---------------------------------------------- 

Green text indicates commentary from modeler.

A pre-development benchmark is
used, even though not required.



Subbasin Total   0.990 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  4 
 
 
 ---------- Subbasin : Lot 4 Roof ----------  
                     -------Area (Acres) -------- 
ROOF TOPS/FLAT   0.073 
---------------------------------------------- 
Subbasin Total   0.073 
 
 
 ---------- Subbasin : Lot 3 Roof ----------  
                     -------Area (Acres) -------- 
ROOF TOPS/FLAT   0.073 
---------------------------------------------- 
Subbasin Total   0.073 
 
 
 ---------- Subbasin : Lot 2 Roof ----------  
                     -------Area (Acres) -------- 
ROOF TOPS/FLAT   0.073 
---------------------------------------------- 
Subbasin Total   0.073 
 
 
 ---------- Subbasin : Amended Soils/Sheet Flow ----------  
                     -------Area (Acres) -------- 
C, Pasture, Flat  0.519 
C, Lawn, Flat   0.057 
---------------------------------------------- 
Subbasin Total   0.576 
 
 
 
************************* LINK DATA ******************************* 
 
----------------------SCENARIO: PREDEVELOPED 
Number of Links:  0 
 
 
************************* LINK DATA ******************************* 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Links:  5 
 
 
------------------------------------------ 
Link Name: POC                                                          
Link Type:  Copy 
Downstream Link: None 
 
 
------------------------------------------ 
Link Name: Lot 4 DS Trench 

The total modeled area in post-development is
slightly less than pre-development because of the
small change in TDA areas. This accurately
models changes in flow that are experienced by
the receiving point of Upper Deer Creek.



Link Type:  Infiltration Trench 
Downstream Link Name: POC                                                          
 
Trench Type   : Trench on Embankment Sideslope 
Trench Length (ft)  :   60.00 
Trench Width  (ft)  :   3.00 
Trench Depth  (ft)  :   2.50 
Trench Bottom Elev (ft)  :   100.00 
Trench Rockfill Porosity (%) :   30.00 
 
Constant Infiltration Option Used 
Infiltration Rate (in/hr):  4.20 
 
 
------------------------------------------ 
Link Name: Lot 2 DS Trench 
Link Type:  Infiltration Trench 
Downstream Link Name: POC                                                          
 
Trench Type   : Trench on Embankment Sideslope 
Trench Length (ft)  :   60.00 
Trench Width  (ft)  :   3.00 
Trench Depth  (ft)  :   2.50 
Trench Bottom Elev (ft)  :   100.00 
Trench Rockfill Porosity (%) :   30.00 
 
Constant Infiltration Option Used 
Infiltration Rate (in/hr):  4.20 
 
 
------------------------------------------ 
Link Name: Lot 3 DS Trench 
Link Type:  Infiltration Trench 
Downstream Link Name: POC                                                          
 
Trench Type   : Trench on Embankment Sideslope 
Trench Length (ft)  :   60.00 
Trench Width  (ft)  :   3.00 
Trench Depth  (ft)  :   2.50 
Trench Bottom Elev (ft)  :   100.00 
Trench Rockfill Porosity (%) :   30.00 
 
Constant Infiltration Option Used 
Infiltration Rate (in/hr):  4.20 
 
 
------------------------------------------ 
Link Name: General Permeable DW 
Link Type:  Porous Pavement Structure  
Downstream Link Name: POC                                                          
 
Pavement Length (ft)   : 15.00 
Pavement Width (ft)   : 400.00 
Pavement Slope (ft/ft)   : 0.020 
Pavement Infiltration Rate (in/hr) : 20.000 
Number of Infiltration Cells  : 1 

The objective of this model is to show
that there is a reasonable permeable
pavement solution. At flat slopes, 6
inches of ballast rock is enough to
produce 100 percent infiltration.
Detailing and thicker section is
required for more sloped areas. TBD
at time of building permits when
driveway layout can be known.



Trench Cell Length (ft)   : 15.00 
Trench Cell Width (ft)   : 400.00 
Trench Cell Depth (ft)   : 0.50 
Trench Gravel Porosity (%)  : 30.00 
Trench Bed Slope (ft/ft)   : 0.020 
Native Soil Infiltration Rate (in/hr) : 0.180 
 
 
**********************FLOOD FREQUENCY AND DURATION STATISTICS******************* 
 
----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 
Number of Links:  0 
 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  4 
Number of Links:  5 
 
********** Subbasin: Lot 4 Roof ********** 
 
 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year        3.037E-02 
   5-Year        4.227E-02 
   10-Year       4.987E-02 
   25-Year       6.087E-02 
   50-Year       7.543E-02 
   100-Year      8.290E-02 
   200-Year      8.729E-02 
   500-Year      9.514E-02 
 
 
********** Subbasin: Lot 3 Roof ********** 
 
 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year        3.037E-02 
   5-Year        4.227E-02 
   10-Year       4.987E-02 
   25-Year       6.087E-02 
   50-Year       7.543E-02 
   100-Year      8.290E-02 
   200-Year      8.729E-02 
   500-Year      9.514E-02 
 
 
********** Subbasin: Lot 2 Roof ********** 
 
 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 



====================================== 
   2-Year        3.037E-02 
   5-Year        4.227E-02 
   10-Year       4.987E-02 
   25-Year       6.087E-02 
   50-Year       7.543E-02 
   100-Year      8.290E-02 
   200-Year      8.729E-02 
   500-Year      9.514E-02 
 
 
********** Subbasin: Amended Soils/Sheet Flow ********** 
 
 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year        2.024E-02 
   5-Year        3.692E-02 
   10-Year       5.135E-02 
   25-Year       8.133E-02 
   50-Year       0.126 
   100-Year      0.156 
   200-Year      0.171 
   500-Year      0.197 
 
 
 
********** Link: POC                                                          **********    Link Inflow 
Frequency Stats 
 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year        2.024E-02 
   5-Year        3.692E-02 
   10-Year       5.510E-02 
   25-Year       8.134E-02 
   50-Year       0.140 
   100-Year      0.156 
   200-Year      0.171 
   500-Year      0.197 
 
 
 
********** Link: Lot 4 DS Trench **********    Link Inflow Frequency Stats 
 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year        3.037E-02 
   5-Year        4.227E-02 
   10-Year       4.987E-02 
   25-Year       6.087E-02 
   50-Year       7.543E-02 
   100-Year      8.290E-02 



   200-Year      8.729E-02 
   500-Year      9.514E-02 
 
 
 
********** Link: Lot 4 DS Trench **********    Link Outflow 1 Frequency Stats 
 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year        1.564E-06 
   5-Year        3.517E-06 
   10-Year       4.768E-06 
   25-Year       7.191E-06 
   50-Year       9.308E-06 
   100-Year      1.049E-05 
   200-Year      1.123E-05 
   500-Year      1.181E-05 
 
 
 
********** Link: Lot 4 DS Trench **********    Link WSEL Stats 
 WSEL Frequency Data(ft) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        WSEL Peak (ft) 
====================================== 
   1.05-Year 100.016 
   1.11-Year 100.041 
   1.25-Year 100.110 
   2.00-Year 100.312 
   3.33-Year 100.493 
      5-Year 100.708 
     10-Year 100.958 
     25-Year 101.439 
     50-Year 101.863 
   100-Year 102.099 
 
 
 
********** Link: Lot 2 DS Trench **********    Link Inflow Frequency Stats 
 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year        3.037E-02 
   5-Year        4.227E-02 
   10-Year       4.987E-02 
   25-Year       6.087E-02 
   50-Year       7.543E-02 
   100-Year      8.290E-02 
   200-Year      8.729E-02 
   500-Year      9.514E-02 
 
 
 
********** Link: Lot 2 DS Trench **********    Link Outflow 1 Frequency Stats 



 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year        1.564E-06 
   5-Year        3.517E-06 
   10-Year       4.768E-06 
   25-Year       7.191E-06 
   50-Year       9.308E-06 
   100-Year      1.049E-05 
   200-Year      1.123E-05 
   500-Year      1.181E-05 
 
 
 
********** Link: Lot 2 DS Trench **********    Link WSEL Stats 
 WSEL Frequency Data(ft) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        WSEL Peak (ft) 
====================================== 
   1.05-Year 100.016 
   1.11-Year 100.041 
   1.25-Year 100.110 
   2.00-Year 100.312 
   3.33-Year 100.493 
      5-Year 100.708 
     10-Year 100.958 
     25-Year 101.439 
     50-Year 101.863 
   100-Year 102.099 
 
 
 
********** Link: Lot 3 DS Trench **********    Link Inflow Frequency Stats 
 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year        3.037E-02 
   5-Year        4.227E-02 
   10-Year       4.987E-02 
   25-Year       6.087E-02 
   50-Year       7.543E-02 
   100-Year      8.290E-02 
   200-Year      8.729E-02 
   500-Year      9.514E-02 
 
 
 
********** Link: Lot 3 DS Trench **********    Link Outflow 1 Frequency Stats 
 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year        1.564E-06 
   5-Year        3.517E-06 



   10-Year       4.768E-06 
   25-Year       7.191E-06 
   50-Year       9.308E-06 
   100-Year      1.049E-05 
   200-Year      1.123E-05 
   500-Year      1.181E-05 
 
 
 
********** Link: Lot 3 DS Trench **********    Link WSEL Stats 
 WSEL Frequency Data(ft) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        WSEL Peak (ft) 
====================================== 
   1.05-Year 100.016 
   1.11-Year 100.041 
   1.25-Year 100.110 
   2.00-Year 100.312 
   3.33-Year 100.493 
      5-Year 100.708 
     10-Year 100.958 
     25-Year 101.439 
     50-Year 101.863 
   100-Year 102.099 
 
 
 
********** Link: General Permeable DW **********    Link Inflow Frequency Stats 
 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year        0.000E+00 
   5-Year        0.000E+00 
   10-Year       0.000E+00 
   25-Year       0.000E+00 
   50-Year       0.000E+00 
   100-Year      0.000E+00 
   200-Year      0.000E+00 
   500-Year      0.000E+00 
 
 
 
********** Link: General Permeable DW **********    Link Outflow 1 Frequency Stats 
 Flood Frequency Data (cfs) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        Flood Peak (cfs) 
====================================== 
   2-Year        0.000E+00 
   5-Year        0.000E+00 
   10-Year       0.000E+00 
   25-Year       0.000E+00 
   50-Year       1.820E-03 
   100-Year      2.043E-02 
   200-Year      4.422E-02 
   500-Year      8.863E-02 



 
 
 
********** Link: General Permeable DW **********    Link WSEL Stats 
 WSEL Frequency Data(ft) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        WSEL Peak (ft) 
====================================== 
   1.05-Year 0.226 
   1.11-Year 0.240 
   1.25-Year 0.249 
   2.00-Year 0.287 
   3.33-Year 0.316 
      5-Year 0.336 
     10-Year 0.379 
     25-Year 0.435 
     50-Year 0.490 
   100-Year 0.500 
 
 
 
 ***********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           224.530 
_____________________________________ 
Total:                                   224.530 
 
             Total Post Developed Recharge During Simulation 
Model Element                         Recharge Amount (ac-ft) 
----------------------------------------------------------------------------------------------- 
Subbasin: Lot 4 Roof           0.000 
Subbasin: Lot 3 Roof           0.000 
Subbasin: Lot 2 Roof           0.000 
Subbasin: Amended Soils/Sheet  119.458 
Link:     POC                  0.000 
Link:     Lot 4 DS Trench      43.319 
Link:     Lot 2 DS Trench      43.319 
Link:     Lot 3 DS Trench      43.319 
Link:     General Permeable DW 95.272 
_____________________________________ 
Total:                                       344.686 
 
Total Predevelopment Recharge is Less than Post Developed 
Average Recharge Per Year, (Number of Years= 208) 
Predeveloped:   1.079 ac-ft/year,  Post Developed:   1.657 ac-ft/year 
 
 ***********Water Quality Facility Data *************  
 
----------------------SCENARIO: PREDEVELOPED 
 
Number of Links:  0 
 



 
----------------------SCENARIO: POSTDEVELOPED 
 
Number of Links:  5 
 
 
********** Link: POC                                                          ********** 
 
 2-Year Discharge Rate : 0.020 cfs 
 
 15-Minute Timestep, Water Quality Treatment Design Discharge 
 On-line Design Discharge Rate (91% Exceedance):  0.01 cfs 
 Off-line Design Discharge Rate (91% Exceedance):  0.01 cfs 
 
 
 Infiltration/Filtration Statistics-------------------- 
 Inflow Volume (ac-ft):  104.07 
 Inflow Volume Including PPT-Evap (ac-ft):  104.07 
 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):  104.07 
 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% 
 
********** Link: Lot 4 DS Trench ********** 
 
 2-Year Discharge Rate : 0.000 cfs 
 
 15-Minute Timestep, Water Quality Treatment Design Discharge 
 On-line Design Discharge Rate (91% Exceedance):  0.01 cfs 
 Off-line Design Discharge Rate (91% Exceedance):  0.01 cfs 
 
 
 Infiltration/Filtration Statistics-------------------- 
 Inflow Volume (ac-ft):  43.32 
 Inflow Volume Including PPT-Evap (ac-ft):  43.32 
 Total Runoff Infiltrated (ac-ft):  43.32,  100.00% 
 Total Runoff Filtered (ac-ft):  0.00,  0.00% 
 Primary Outflow To Downstream System (ac-ft):  0.00 
 Secondary Outflow To Downstream System (ac-ft):  0.00 
 Volume Lost to ET (ac-ft):  0.00 
 Percent Treated (Infiltrated+Filtered+ET)/Total Volume: 100.00% 
 
********** Link: Lot 2 DS Trench ********** 
 
 2-Year Discharge Rate : 0.000 cfs 
 
 15-Minute Timestep, Water Quality Treatment Design Discharge 
 On-line Design Discharge Rate (91% Exceedance):  0.01 cfs 
 Off-line Design Discharge Rate (91% Exceedance):  0.01 cfs 
 
 
 Infiltration/Filtration Statistics-------------------- 
 Inflow Volume (ac-ft):  43.32 
 Inflow Volume Including PPT-Evap (ac-ft):  43.32 



 Total Runoff Infiltrated (ac-ft):  43.32,  100.00% 
 Total Runoff Filtered (ac-ft):  0.00,  0.00% 
 Primary Outflow To Downstream System (ac-ft):  0.00 
 Secondary Outflow To Downstream System (ac-ft):  0.00 
 Volume Lost to ET (ac-ft):  0.00 
 Percent Treated (Infiltrated+Filtered+ET)/Total Volume: 100.00% 
 
********** Link: Lot 3 DS Trench ********** 
 
 2-Year Discharge Rate : 0.000 cfs 
 
 15-Minute Timestep, Water Quality Treatment Design Discharge 
 On-line Design Discharge Rate (91% Exceedance):  0.01 cfs 
 Off-line Design Discharge Rate (91% Exceedance):  0.01 cfs 
 
 
 Infiltration/Filtration Statistics-------------------- 
 Inflow Volume (ac-ft):  43.32 
 Inflow Volume Including PPT-Evap (ac-ft):  43.32 
 Total Runoff Infiltrated (ac-ft):  43.32,  100.00% 
 Total Runoff Filtered (ac-ft):  0.00,  0.00% 
 Primary Outflow To Downstream System (ac-ft):  0.00 
 Secondary Outflow To Downstream System (ac-ft):  0.00 
 Volume Lost to ET (ac-ft):  0.00 
 Percent Treated (Infiltrated+Filtered+ET)/Total Volume: 100.00% 
 
********** Link: General Permeable DW ********** 
 
 Infiltration/Filtration Statistics-------------------- 
 Inflow Volume (ac-ft):  0.00 
 Inflow Volume Including PPT-Evap (ac-ft):  95.27 
 Total Runoff Infiltrated (ac-ft):  95.27,  100.00% 
 Total Runoff Filtered (ac-ft):  0.00,  0.00% 
 Primary Outflow To Downstream System (ac-ft):  0.01 
 Secondary Outflow To Downstream System (ac-ft):  0.00 
 Volume Lost to ET (ac-ft):  0.00 
 Percent Treated (Infiltrated+Filtered+ET)/Total Volume: 100.00% 
 
 
 ***********Compliance Point Results ************* 
 
Scenario Predeveloped Compliance Subbasin: Subbasin 1 
 
Scenario Postdeveloped Compliance Link: POC                                                          
 
      *** 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        2.338E-02  2-Year        2.024E-02 
   5-Year        4.145E-02  5-Year        3.692E-02 
   10-Year       5.429E-02  10-Year       5.510E-02 
   25-Year       7.449E-02  25-Year       8.134E-02 
   50-Year           0.104  50-Year           0.140 



   100-Year          0.167  100-Year          0.156 
   200-Year          0.176  200-Year          0.171 
   500-Year          0.189  500-Year          0.197 
 ** 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%):      -59.8%   PASS 
Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%):     -59.8%   PASS 
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%):        31.5%   PASS 
 
------------------------------------------------------------------------------------------------- 
FLOW DURATION DESIGN CRITERIA:   FAIL 
------------------------------------------------------------------------------------------------- 
 
 
**** LID Duration Performance **** 
Excursion at Predeveloped 8%Q2 (Must be Less Than 0%):       -8.4% PASS 
Maximum Excursion from 8%Q2 to 50%Q2 (Must be Less Than 0%):     -16.2% PASS 
 
------------------------------------------------------------------------------------------------- 
MEETS ALL LID DURATION DESIGN CRITERIA: PASS 
------------------------------------------------------------------------------------------------- 
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Total Area (ac) 0.0734619

Area (ft
2
) 3200

Pervious CN 74 Pervious S 3.51 0.2S 0.702

Impervious CN 98 Impervious S 0.204 0.2S 0.0408

Tc (min) 6.3

w 0.4424779

Perv. Area (ft
2
) 0

Imperv. Area (ft
2
) 3200

dt (min) 10

P (25 yr, 24-hr) (in) 3.3

1 2 3 4 5 6 7 8 9 10 11 12

Time Increment

Time 

(minutes)

Rainfall Distribution 

(fraction)

Incremental 

Rainfall (in)

Accumulated 

Rainfall (in)

Accumulated 

Runoff (in)

Incremenetal 

Runoff (in)

Accumulated 

Runoff (in)

Incremenetal 

Runoff (in)

Total Runoff 

(in)

Instant Flow 

Rate (cfs)

Design flow 

rate (cfs)

1 0 0 0 0 0 0 0 0 0 0 0

2 10 0.004 0.0132 0.0132 0 0 0 0 0 0 0

3 20 0.004 0.0132 0.0264 0 0 0 0 0 0 0

4 30 0.004 0.0132 0.0396 0 0 0 0 0 0 0

5 40 0.004 0.0132 0.0528 0 0 0.000666667 0.000666667 0.000666667 0.000296296 0.0001311

6 50 0.004 0.0132 0.066 0 0 0.002770681 0.002104014 0.002104014 0.000935117 0.00055996

7 60 0.004 0.0132 0.0792 0 0 0.006083168 0.003312488 0.003312488 0.001472217 0.00112961

8 70 0.004 0.0132 0.0924 0 0 0.010416901 0.004333733 0.004333733 0.001926104 0.00163364

9 80 0.004 0.0132 0.1056 0 0 0.015621429 0.005204527 0.005204527 0.002313123 0.0020637

10 90 0.004 0.0132 0.1188 0 0 0.021574468 0.00595304 0.00595304 0.002645795 0.00243163

11 100 0.004 0.0132 0.132 0 0 0.02817561 0.006601142 0.006601142 0.002933841 0.00274861

12 110 0.005 0.0165 0.1485 0 0 0.037212993 0.009037384 0.009037384 0.004016615 0.00339163

13 120 0.005 0.0165 0.165 0 0 0.047000731 0.009787738 0.009787738 0.004350106 0.00409228

14 130 0.005 0.0165 0.1815 0 0 0.05743107 0.010430339 0.010430339 0.004635706 0.00444682

15 140 0.005 0.0165 0.198 0 0 0.068415947 0.010984876 0.010984876 0.004882167 0.00472303

16 150 0.005 0.0165 0.2145 0 0 0.079882685 0.011466738 0.011466738 0.005096328 0.00495862

17 160 0.005 0.0165 0.231 0 0 0.091770776 0.011888092 0.011888092 0.005283596 0.00516335

18 170 0.006 0.0198 0.2508 0 0 0.106521739 0.014750963 0.014750963 0.006555983 0.00583277

19 180 0.006 0.0198 0.2706 0 0 0.12173361 0.015211871 0.015211871 0.006760831 0.00656342

20 190 0.006 0.0198 0.2904 0 0 0.137346032 0.015612422 0.015612422 0.006938854 0.00681689

21 200 0.006 0.0198 0.3102 0 0 0.153308745 0.015962714 0.015962714 0.007094539 0.00699371

22 210 0.006 0.0198 0.33 0 0 0.169579562 0.016270817 0.016270817 0.007231474 0.00714353

23 220 0.006 0.0198 0.3498 0 0 0.186122807 0.016543245 0.016543245 0.007352553 0.00727493

24 230 0.007 0.0231 0.3729 0 0 0.205727308 0.019604501 0.019604501 0.008713112 0.00794564

25 240 0.007 0.0231 0.396 0 0 0.225620601 0.019893293 0.019893293 0.008841463 0.00868161

26 250 0.007 0.0231 0.4191 0 0 0.245768315 0.020147714 0.020147714 0.00895454 0.00887311

27 260 0.007 0.0231 0.4422 0 0 0.266141328 0.020373013 0.020373013 0.009054672 0.00898948

28 270 0.007 0.0231 0.4653 0 0 0.286714797 0.020573469 0.020573469 0.009143764 0.00908659

29 280 0.007 0.0231 0.4884 0 0 0.307467403 0.020752606 0.020752606 0.009223381 0.00917242

30 290 0.008 0.0264 0.5148 0 0 0.331380531 0.023913128 0.023913128 0.010628057 0.00983906

31 300 0.008 0.0264 0.5412 0 0 0.355480068 0.024099537 0.024099537 0.010710905 0.01057395

32 310 0.008 0.0264 0.5676 0 0 0.379745813 0.024265745 0.024265745 0.010784775 0.01072783

33 320 0.008 0.0264 0.594 0 0 0.40416038 0.024414568 0.024414568 0.010850919 0.01080749

34 330 0.008 0.0264 0.6204 0 0 0.428708729 0.024548349 0.024548349 0.010910377 0.01087223

35 340 0.008 0.0264 0.6468 0 0 0.453377778 0.024669049 0.024669049 0.010964022 0.01092973

36 350 0.01 0.033 0.6798 0 0 0.484366548 0.03098877 0.03098877 0.013772787 0.01220289

37 360 0.01 0.033 0.7128 3.31288E-05 3.31288E-05 0.515506849 0.031140301 0.031140301 0.013840134 0.01362198

38 370 0.01 0.033 0.7458 0.000539828 0.000506699 0.546782178 0.031275329 0.031275329 0.013900146 0.01384159

39 380 0.01 0.033 0.7788 0.00164443 0.001104602 0.578178344 0.031396166 0.031396166 0.013953851 0.01391717

40 390 0.01 0.033 0.8118 0.003330582 0.001686152 0.609683077 0.031504733 0.031504733 0.014002104 0.01397098

41 400 0.01 0.033 0.8448 0.005582523 0.002251941 0.641285714 0.031602637 0.031602637 0.014045617 0.01401778

42 410 0.013 0.0429 0.8877 0.009330977 0.003748454 0.682500343 0.041214628 0.041214628 0.018317613 0.01593268

43 420 0.013 0.0429 0.9306 0.013977949 0.004646972 0.723847175 0.041346832 0.041346832 0.01837637 0.01806924

44 430 0.013 0.0429 0.9735 0.01949286 0.005514911 0.765311243 0.041464068 0.041464068 0.018428475 0.01836409

45 440 0.018 0.0594 1.0329 0.028507592 0.009014732 0.822893078 0.057581834 0.057581834 0.025591926 0.02159074

46 450 0.018 0.0594 1.0923 0.039057019 0.010549427 0.880646953 0.057753876 0.057753876 0.025668389 0.02516545

47 460 0.034 0.1122 1.2045 0.062929907 0.023872888 0.990127725 0.109480772 0.109480772 0.048658121 0.03578298

48 470 0.054 0.1782 1.3827 0.110566848 0.047636941 1.164820241 0.174692515 0.174692515 0.077641118 0.06000124

49 480 0.027 0.0891 1.4718 0.138462554 0.027895706 1.252453211 0.08763297 0.08763297 0.038947987 0.0584909

50 490 0.018 0.0594 1.5312 0.158456084 0.01999353 1.310960907 0.058507696 0.058507696 0.02600342 0.0354686

51 500 0.013 0.0429 1.5741 0.173560259 0.015104175 1.353254412 0.042293506 0.042293506 0.018797114 0.0239037

52 510 0.013 0.0429 1.617 0.18920339 0.015643131 1.395577149 0.042322737 0.042322737 0.018810105 0.01939035

53 520 0.013 0.0429 1.6599 0.205369952 0.016166562 1.437927053 0.042349904 0.042349904 0.01882218 0.0188822

54 530 0.009 0.0297 1.6896 0.216860939 0.011490987 1.46726114 0.029334087 0.029334087 0.013037372 0.01626944

55 540 0.009 0.0297 1.7193 0.228590836 0.011729896 1.496606773 0.029345633 0.029345633 0.013042504 0.01341147

56 550 0.009 0.0297 1.749 0.24055497 0.011964135 1.525963414 0.029356641 0.029356641 0.013047396 0.01308712

57 560 0.009 0.0297 1.7787 0.252748793 0.012193823 1.555330558 0.029367144 0.029367144 0.013052064 0.01305403

58 570 0.009 0.0297 1.8084 0.265167871 0.012419078 1.58470773 0.029377172 0.029377172 0.013056521 0.01305426

59 580 0.009 0.0297 1.8381 0.277807884 0.012640013 1.614094484 0.029386754 0.029386754 0.013060779 0.01305815

60 590 0.009 0.0297 1.8678 0.290664622 0.012856738 1.643490399 0.029395915 0.029395915 0.013064851 0.01306228

61 600 0.009 0.0297 1.8975 0.303733982 0.013069359 1.672895079 0.029404681 0.029404681 0.013068747 0.01306628

62 610 0.009 0.0297 1.9272 0.317011961 0.01327798 1.702308152 0.029413072 0.029413072 0.013072477 0.01307011

63 620 0.009 0.0297 1.9569 0.330494661 0.013482699 1.731729263 0.029421111 0.029421111 0.013076049 0.01307379

64 630 0.009 0.0297 1.9866 0.344178276 0.013683615 1.76115808 0.029428817 0.029428817 0.013079474 0.0130773

65 640 0.009 0.0297 2.0163 0.358059095 0.013880819 1.790594288 0.029436208 0.029436208 0.013082759 0.01308068

66 650 0.007 0.0231 2.0394 0.368989306 0.010930211 1.813494034 0.022899747 0.022899747 0.010177665 0.01179708

67 660 0.007 0.0231 2.0625 0.380034955 0.01104565 1.836397938 0.022903903 0.022903903 0.010179513 0.01036479

68 670 0.007 0.0231 2.0856 0.391194409 0.011159454 1.85930587 0.022907932 0.022907932 0.010181303 0.01020162

69 680 0.007 0.0231 2.1087 0.402466063 0.011271654 1.882217708 0.022911838 0.022911838 0.010183039 0.01018441

70 690 0.007 0.0231 2.1318 0.413848342 0.011382279 1.905133333 0.022915626 0.022915626 0.010184723 0.01018394

71 700 0.007 0.0231 2.1549 0.425339703 0.011491361 1.928052634 0.0229193 0.0229193 0.010186356 0.01018536

72 710 0.007 0.0231 2.178 0.436938628 0.011598926 1.9509755 0.022922866 0.022922866 0.01018794 0.01018694

73 720 0.007 0.0231 2.2011 0.448643631 0.011705002 1.973901827 0.022926327 0.022926327 0.010189479 0.01018851

74 730 0.007 0.0231 2.2242 0.460453249 0.011809618 1.996831515 0.022929688 0.022929688 0.010190973 0.01019003

75 740 0.007 0.0231 2.2473 0.472366049 0.0119128 2.019764468 0.022932952 0.022932952 0.010192423 0.01019151

76 750 0.007 0.0231 2.2704 0.484380624 0.012014574 2.042700592 0.022936124 0.022936124 0.010193833 0.01019294

77 760 0.007 0.0231 2.2935 0.49649559 0.012114966 2.065639797 0.022939206 0.022939206 0.010195202 0.01019434

78 770 0.006 0.0198 2.3133 0.506958719 0.01046313 2.085304361 0.019664564 0.019664564 0.008739806 0.00955112

79 780 0.006 0.0198 2.3331 0.517493768 0.010535048 2.104971073 0.019666712 0.019666712 0.008740761 0.00883357

80 790 0.006 0.0198 2.3529 0.528099907 0.010606139 2.124639883 0.01966881 0.01966881 0.008741693 0.00875185

81 800 0.006 0.0198 2.3727 0.538776322 0.010676415 2.144310742 0.019670859 0.019670859 0.008742604 0.00874326

82 810 0.006 0.0198 2.3925 0.549522209 0.010745888 2.163983601 0.01967286 0.01967286 0.008743493 0.00874307

83 820 0.006 0.0198 2.4123 0.560336779 0.01081457 2.183658416 0.019674814 0.019674814 0.008744362 0.00874383

Pervious Impervious

Roof Analysis for 25-year, 24-hour Event



84 830 0.006 0.0198 2.4321 0.571219253 0.010882474 2.20333514 0.019676725 0.019676725 0.008745211 0.00874468

85 840 0.006 0.0198 2.4519 0.582168864 0.010949611 2.223013732 0.019678591 0.019678591 0.008746041 0.00874552

86 850 0.006 0.0198 2.4717 0.593184857 0.011015993 2.242694148 0.019680416 0.019680416 0.008746852 0.00874634

87 860 0.006 0.0198 2.4915 0.604266487 0.01108163 2.262376348 0.0196822 0.0196822 0.008747644 0.00874714

88 870 0.006 0.0198 2.5113 0.615413022 0.011146535 2.282060292 0.019683944 0.019683944 0.00874842 0.00874793

89 880 0.006 0.0198 2.5311 0.62662374 0.011210718 2.301745941 0.01968565 0.01968565 0.008749178 0.0087487

90 890 0.005 0.0165 2.5476 0.636014519 0.009390779 2.318151926 0.016405984 0.016405984 0.007291549 0.00810415

91 900 0.005 0.0165 2.5641 0.64544897 0.00943445 2.334559047 0.016407122 0.016407122 0.007292054 0.00738526

92 910 0.005 0.0165 2.5806 0.65492669 0.00947772 2.350967286 0.016408239 0.016408239 0.007292551 0.007303

93 920 0.005 0.0165 2.5971 0.664447283 0.009520593 2.367376622 0.016409336 0.016409336 0.007293038 0.00729397

94 930 0.005 0.0165 2.6136 0.674010359 0.009563075 2.383787035 0.016410413 0.016410413 0.007293517 0.00729336

95 940 0.005 0.0165 2.6301 0.683615529 0.009605171 2.400198507 0.016411472 0.016411472 0.007293987 0.00729371

96 950 0.005 0.0165 2.6466 0.693262413 0.009646884 2.416611019 0.016412511 0.016412511 0.00729445 0.00729416

97 960 0.005 0.0165 2.6631 0.702950633 0.00968822 2.433024552 0.016413533 0.016413533 0.007294904 0.00729462

98 970 0.005 0.0165 2.6796 0.712679816 0.009729183 2.449439088 0.016414537 0.016414537 0.00729535 0.00729507

99 980 0.005 0.0165 2.6961 0.722449594 0.009769778 2.465854611 0.016415523 0.016415523 0.007295788 0.00729551

100 990 0.005 0.0165 2.7126 0.732259602 0.009810008 2.482271104 0.016416492 0.016416492 0.007296219 0.00729595

101 1000 0.005 0.0165 2.7291 0.742109481 0.009849879 2.498688549 0.016417445 0.016417445 0.007296642 0.00729637

102 1010 0.004 0.0132 2.7423 0.750017853 0.007908372 2.51182318 0.013134631 0.013134631 0.005837614 0.00665102

103 1020 0.004 0.0132 2.7555 0.757951335 0.007933482 2.524958403 0.013135223 0.013135223 0.005837877 0.00593131

104 1030 0.004 0.0132 2.7687 0.765909748 0.007958413 2.538094209 0.013135806 0.013135806 0.005838136 0.00584874

105 1040 0.004 0.0132 2.7819 0.773892916 0.007983168 2.55123059 0.013136381 0.013136381 0.005838392 0.00583947

106 1050 0.004 0.0132 2.7951 0.781900664 0.008007748 2.564367539 0.013136949 0.013136949 0.005838644 0.00583863

107 1060 0.004 0.0132 2.8083 0.789932819 0.008032155 2.577505048 0.013137509 0.013137509 0.005838893 0.00583875

108 1070 0.004 0.0132 2.8215 0.797989209 0.00805639 2.59064311 0.013138062 0.013138062 0.005839139 0.00583899

109 1080 0.004 0.0132 2.8347 0.806069663 0.008080455 2.603781717 0.013138607 0.013138607 0.005839381 0.00583923

110 1090 0.004 0.0132 2.8479 0.814174015 0.008104351 2.616920863 0.013139146 0.013139146 0.00583962 0.00583947

111 1100 0.004 0.0132 2.8611 0.822302096 0.008128081 2.63006054 0.013139677 0.013139677 0.005839856 0.00583971

112 1110 0.004 0.0132 2.8743 0.830453741 0.008151645 2.643200741 0.013140201 0.013140201 0.005840089 0.00583994

113 1120 0.004 0.0132 2.8875 0.838628786 0.008175045 2.656341459 0.013140719 0.013140719 0.005840319 0.00584017

114 1130 0.004 0.0132 2.9007 0.846827069 0.008198283 2.669482689 0.013141229 0.013141229 0.005840546 0.0058404

115 1140 0.004 0.0132 2.9139 0.85504843 0.008221361 2.682624422 0.013141734 0.013141734 0.00584077 0.00584063

116 1150 0.004 0.0132 2.9271 0.863292708 0.008244278 2.695766654 0.013142231 0.013142231 0.005840992 0.00584085

117 1160 0.004 0.0132 2.9403 0.871559746 0.008267038 2.708909377 0.013142723 0.013142723 0.00584121 0.00584107

118 1170 0.004 0.0132 2.9535 0.879849388 0.008289642 2.722052584 0.013143208 0.013143208 0.005841426 0.00584129

119 1180 0.004 0.0132 2.9667 0.888161479 0.00831209 2.735196271 0.013143687 0.013143687 0.005841639 0.0058415

120 1190 0.004 0.0132 2.9799 0.896495864 0.008334385 2.748340431 0.01314416 0.01314416 0.005841849 0.00584172

121 1200 0.004 0.0132 2.9931 0.904852392 0.008356528 2.761485058 0.013144627 0.013144627 0.005842056 0.00584193

122 1210 0.004 0.0132 3.0063 0.913230912 0.00837852 2.774630147 0.013145088 0.013145088 0.005842261 0.00584213

123 1220 0.004 0.0132 3.0195 0.921631274 0.008400362 2.78777569 0.013145544 0.013145544 0.005842464 0.00584234

124 1230 0.004 0.0132 3.0327 0.930053331 0.008422057 2.800921684 0.013145994 0.013145994 0.005842664 0.00584254

125 1240 0.004 0.0132 3.0459 0.938496935 0.008443604 2.814068122 0.013146438 0.013146438 0.005842861 0.00584274

126 1250 0.004 0.0132 3.0591 0.946961942 0.008465007 2.827214999 0.013146877 0.013146877 0.005843056 0.00584293

127 1260 0.004 0.0132 3.0723 0.955448207 0.008486265 2.840362309 0.01314731 0.01314731 0.005843249 0.00584313

128 1270 0.004 0.0132 3.0855 0.963955587 0.00850738 2.853510047 0.013147738 0.013147738 0.005843439 0.00584332

129 1280 0.004 0.0132 3.0987 0.97248394 0.008528354 2.866658208 0.013148161 0.013148161 0.005843627 0.00584351

130 1290 0.004 0.0132 3.1119 0.981033127 0.008549187 2.879806788 0.013148579 0.013148579 0.005843813 0.0058437

131 1300 0.004 0.0132 3.1251 0.989603009 0.008569881 2.89295578 0.013148992 0.013148992 0.005843996 0.00584388

132 1310 0.004 0.0132 3.1383 0.998193446 0.008590438 2.906105179 0.0131494 0.0131494 0.005844178 0.00584406

133 1320 0.004 0.0132 3.1515 1.006804304 0.008610858 2.919254982 0.013149803 0.013149803 0.005844357 0.00584424

134 1330 0.004 0.0132 3.1647 1.015435446 0.008631142 2.932405183 0.013150201 0.013150201 0.005844534 0.00584442

135 1340 0.004 0.0132 3.1779 1.024086739 0.008651293 2.945555778 0.013150595 0.013150595 0.005844709 0.0058446

136 1350 0.004 0.0132 3.1911 1.032758049 0.00867131 2.958706761 0.013150983 0.013150983 0.005844882 0.00584477

137 1360 0.004 0.0132 3.2043 1.041449244 0.008691195 2.971858129 0.013151368 0.013151368 0.005845052 0.00584494

138 1370 0.004 0.0132 3.2175 1.050160194 0.00871095 2.985009877 0.013151747 0.013151747 0.005845221 0.00584511

139 1380 0.004 0.0132 3.2307 1.05889077 0.008730575 2.998161999 0.013152123 0.013152123 0.005845388 0.00584528

140 1390 0.004 0.0132 3.2439 1.067640842 0.008750072 3.011314493 0.013152494 0.013152494 0.005845553 0.00584545

141 1400 0.004 0.0132 3.2571 1.076410283 0.008769442 3.024467354 0.01315286 0.01315286 0.005845716 0.00584561

142 1410 0.004 0.0132 3.2703 1.085198968 0.008788685 3.037620577 0.013153223 0.013153223 0.005845877 0.00584578

143 1420 0.003 0.0099 3.2802 1.091803035 0.006604067 3.047485729 0.009865153 0.009865153 0.004384512 0.00519924

144 1430 0.003 0.0099 3.2901 1.098417804 0.006614769 3.057351082 0.009865352 0.009865352 0.004384601 0.00447828

145 1440 0.003 0.0099 3.3 1.105043222 0.006625418 3.067216632 0.00986555 0.00986555 0.004384689 0.00439542

0.06000124Peak instantaneous flow rate (cfs)



Total Area (ac) 0.0734619

Area (ft
2
) 3200

Pervious CN 74 Pervious S 3.51 0.2S 0.702

Impervious CN 98 Impervious S 0.204 0.2S 0.0408

Tc (min) 6.3

w 0.4424779

Perv. Area (ft
2
) 0

Imperv. Area (ft
2
) 3200

dt (min) 10

P (25 yr, 24-hr) (in) 4.2

1 2 3 4 5 6 7 8 9 10 11 12

Time Increment

Time 

(minutes)

Rainfall Distribution 

(fraction)

Incremental 

Rainfall (in)

Accumulated 

Rainfall (in)

Accumulated 

Runoff (in)

Incremenetal 

Runoff (in)

Accumulated 

Runoff (in)

Incremenetal 

Runoff (in)

Total Runoff 

(in)

Instant Flow 

Rate (cfs)

Design flow 

rate (cfs)

1 0 0 0 0 0 0 0 0 0 0 0

2 10 0.004 0.0168 0.0168 0 0 0 0 0 0 0

3 20 0.004 0.0168 0.0336 0 0 0 0 0 0 0

4 30 0.004 0.0168 0.0504 0 0 0.000431461 0.000431461 0.000431461 0.00019176 8.485E-05

5 40 0.004 0.0168 0.0672 0 0 0.003025 0.002593539 0.002593539 0.001152684 0.00060465

6 50 0.004 0.0168 0.084 0 0 0.007549515 0.004524515 0.004524515 0.002010895 0.00146938

7 60 0.004 0.0168 0.1008 0 0 0.013636364 0.006086849 0.006086849 0.002705266 0.00225584

8 70 0.004 0.0168 0.1176 0 0 0.021005128 0.007368765 0.007368765 0.003275006 0.00290566

9 80 0.004 0.0168 0.1344 0 0 0.02943871 0.008433581 0.008433581 0.003748258 0.00344192

10 90 0.004 0.0168 0.1512 0 0 0.038766412 0.009327703 0.009327703 0.004145646 0.00388885

11 100 0.004 0.0168 0.168 0 0 0.048852174 0.010085762 0.010085762 0.004482561 0.00426518

12 110 0.005 0.021 0.189 0 0 0.062360136 0.013507962 0.013507962 0.006003539 0.00513055

13 120 0.005 0.021 0.21 0 0 0.076711254 0.014351118 0.014351118 0.006378275 0.00606892

14 130 0.005 0.021 0.231 0 0 0.091770776 0.015059522 0.015059522 0.006693121 0.006482

15 140 0.005 0.021 0.252 0 0 0.107431214 0.015660438 0.015660438 0.006960194 0.00678701

16 150 0.005 0.021 0.273 0 0 0.123605777 0.016174563 0.016174563 0.007188695 0.00704138

17 160 0.005 0.021 0.294 0 0 0.140223622 0.016617845 0.016617845 0.007385709 0.00725892

18 170 0.006 0.0252 0.3192 0 0 0.160668657 0.020445035 0.020445035 0.009086682 0.00812377

19 180 0.006 0.0252 0.3444 0 0 0.181585816 0.020917159 0.020917159 0.009296515 0.00906875

20 190 0.006 0.0252 0.3696 0 0 0.202908108 0.021322293 0.021322293 0.009476574 0.00934998

21 200 0.006 0.0252 0.3948 0 0 0.224580645 0.021672537 0.021672537 0.009632239 0.00953089

22 210 0.006 0.0252 0.42 0 0 0.246558025 0.02197738 0.02197738 0.009767724 0.00968053

23 220 0.006 0.0252 0.4452 0 0 0.268802367 0.022244342 0.022244342 0.009886374 0.00981019

24 230 0.007 0.0294 0.4746 0 0 0.295049294 0.026246928 0.026246928 0.011665301 0.01066475

25 240 0.007 0.0294 0.504 0 0 0.321574101 0.026524806 0.026524806 0.011788803 0.01160484

26 250 0.007 0.0294 0.5334 0 0 0.348341602 0.026767501 0.026767501 0.011896667 0.01181537

27 260 0.007 0.0294 0.5628 0 0 0.375322314 0.026980712 0.026980712 0.011991428 0.01192924

28 270 0.007 0.0294 0.5922 0 0 0.402491342 0.027169028 0.027169028 0.012075124 0.01202131

29 280 0.007 0.0294 0.6216 0 0 0.429827523 0.027336181 0.027336181 0.012149414 0.0121018

30 290 0.008 0.0336 0.6552 0 0 0.46125044 0.031422917 0.031422917 0.013965741 0.01294762

31 300 0.008 0.0336 0.6888 0 0 0.49284507 0.031594631 0.031594631 0.014042058 0.01388238

32 310 0.008 0.0336 0.7224 0.000117879 0.000117879 0.52459187 0.031746799 0.031746799 0.014109689 0.01405361

33 320 0.008 0.0336 0.756 0.000818182 0.000700303 0.556474151 0.031882282 0.031882282 0.014169903 0.01412988

34 330 0.008 0.0336 0.7896 0.002133022 0.00131484 0.588477582 0.03200343 0.03200343 0.014223747 0.01418912

35 340 0.008 0.0336 0.8232 0.00404534 0.001912318 0.620589781 0.032112199 0.032112199 0.014272089 0.01424115

36 350 0.01 0.042 0.8652 0.007250964 0.003205623 0.660866744 0.040276963 0.040276963 0.017900873 0.01587419

37 360 0.01 0.042 0.9072 0.011333721 0.004082757 0.701278924 0.040412179 0.040412179 0.017960969 0.01769431

38 370 0.01 0.042 0.9492 0.016264197 0.004930476 0.741811003 0.040532079 0.040532079 0.018014258 0.01795387

39 380 0.01 0.042 0.9912 0.022014277 0.00575008 0.782449896 0.040638893 0.040638893 0.01806173 0.01802832

40 390 0.01 0.042 1.0332 0.028557076 0.006542799 0.823184353 0.040734457 0.040734457 0.018104203 0.01807668

41 400 0.01 0.042 1.0752 0.035866873 0.007309797 0.864004651 0.040820298 0.040820298 0.018142355 0.01811792

42 410 0.013 0.0546 1.1298 0.04647591 0.010609038 0.917185615 0.053180964 0.053180964 0.023635984 0.02057035

43 420 0.013 0.0546 1.1844 0.058288188 0.011812277 0.970481567 0.053295952 0.053295952 0.02368709 0.02330591

44 430 0.013 0.0546 1.239 0.071255004 0.012966816 1.023879076 0.053397509 0.053397509 0.023732226 0.02366321

45 440 0.018 0.0756 1.3146 0.091029632 0.019774628 1.09796078 0.074081704 0.074081704 0.032925202 0.02779197

46 450 0.018 0.0756 1.3902 0.112814835 0.021785203 1.172190267 0.074229487 0.074229487 0.032990883 0.03236372

47 460 0.034 0.1428 1.533 0.159078784 0.046263949 1.312734843 0.140544576 0.140544576 0.062464256 0.04596005

48 470 0.054 0.2268 1.7598 0.244962748 0.085883964 1.536641186 0.223906343 0.223906343 0.09951393 0.0769592

49 480 0.027 0.1134 1.8732 0.293025173 0.048062425 1.648836064 0.112194878 0.112194878 0.04986439 0.07495032

50 490 0.018 0.0756 1.9488 0.326797477 0.033772304 1.723704545 0.074868482 0.074868482 0.033274881 0.04540989

51 500 0.013 0.0546 2.0034 0.352006061 0.025208583 1.777807976 0.05410343 0.05410343 0.024045969 0.03058735

52 510 0.013 0.0546 2.058 0.377874229 0.025868169 1.831935818 0.054127843 0.054127843 0.024056819 0.02480332

53 520 0.013 0.0546 2.1126 0.404380027 0.026505797 1.886086317 0.054150498 0.054150498 0.024066888 0.02414715

54 530 0.009 0.0378 2.1504 0.423092643 0.018712616 1.923587552 0.037501235 0.037501235 0.016667216 0.02080193

55 540 0.009 0.0378 2.1882 0.44209408 0.019001437 1.961098392 0.037510841 0.037510841 0.016671485 0.01714478

56 550 0.009 0.0378 2.226 0.461377831 0.019283751 1.998618383 0.03751999 0.03751999 0.016675551 0.01672773

57 560 0.009 0.0378 2.2638 0.480937584 0.019559754 2.036147095 0.037528712 0.037528712 0.016679428 0.01668327

58 570 0.009 0.0378 2.3016 0.500767215 0.01982963 2.073684129 0.037537033 0.037537033 0.016683126 0.01668151

59 580 0.009 0.0378 2.3394 0.520860776 0.020093562 2.111229106 0.037544977 0.037544977 0.016686657 0.0166845

60 590 0.009 0.0378 2.3772 0.541212497 0.020351721 2.148781672 0.037552566 0.037552566 0.01669003 0.0166879

61 600 0.009 0.0378 2.415 0.561816772 0.020604275 2.186341494 0.037559822 0.037559822 0.016693254 0.01669121

62 610 0.009 0.0378 2.4528 0.582668157 0.020851385 2.223908257 0.037566763 0.037566763 0.016696339 0.01669438

63 620 0.009 0.0378 2.4906 0.603761363 0.021093206 2.261481664 0.037573407 0.037573407 0.016699292 0.01669742

64 630 0.009 0.0378 2.5284 0.625091253 0.021329889 2.299061436 0.037579772 0.037579772 0.016702121 0.01670033

65 640 0.009 0.0378 2.5662 0.64665283 0.021561578 2.336647307 0.037585872 0.037585872 0.016704832 0.01670311

66 650 0.007 0.0294 2.5956 0.663580013 0.016927183 2.365884819 0.029237512 0.029237512 0.01299445 0.01506287

67 660 0.007 0.0294 2.625 0.680642187 0.017062173 2.395125759 0.029240939 0.029240939 0.012995973 0.01323308

68 670 0.007 0.0294 2.6544 0.69783717 0.017194984 2.424370017 0.029244258 0.029244258 0.012997448 0.0130239

69 680 0.007 0.0294 2.6838 0.715162832 0.017325661 2.453617492 0.029247475 0.029247475 0.012998878 0.01300112

70 690 0.007 0.0294 2.7132 0.732617083 0.017454251 2.482868085 0.029250593 0.029250593 0.013000264 0.01299975

71 700 0.007 0.0294 2.7426 0.750197881 0.017580798 2.512121701 0.029253616 0.029253616 0.013001607 0.0130008

72 710 0.007 0.0294 2.772 0.767903226 0.017705344 2.54137825 0.029256549 0.029256549 0.013002911 0.01300209

73 720 0.007 0.0294 2.8014 0.785731158 0.017827933 2.570637644 0.029259394 0.029259394 0.013004175 0.01300338

74 730 0.007 0.0294 2.8308 0.803679762 0.017948603 2.5998998 0.029262155 0.029262155 0.013005402 0.01300463

75 740 0.007 0.0294 2.8602 0.821747158 0.018067396 2.629164636 0.029264836 0.029264836 0.013006594 0.01300584

76 750 0.007 0.0294 2.8896 0.839931508 0.01818435 2.658432075 0.02926744 0.02926744 0.013007751 0.01300702

77 760 0.007 0.0294 2.919 0.858231011 0.018299503 2.687702044 0.029269969 0.029269969 0.013008875 0.01300816

78 770 0.006 0.0252 2.9442 0.874006613 0.015775602 2.712792547 0.025090503 0.025090503 0.011151335 0.01218687

79 780 0.006 0.0252 2.9694 0.88986443 0.015857817 2.737884811 0.025092265 0.025092265 0.011152118 0.01127081

80 790 0.006 0.0252 2.9946 0.905803392 0.015938961 2.762978795 0.025093984 0.025093984 0.011152882 0.01116611

81 800 0.006 0.0252 3.0198 0.921822444 0.016019053 2.788074458 0.025095663 0.025095663 0.011153628 0.01115473

82 810 0.006 0.0252 3.045 0.937920554 0.016098109 2.81317176 0.025097302 0.025097302 0.011154356 0.01115408

83 820 0.006 0.0252 3.0702 0.954096703 0.01617615 2.838270662 0.025098903 0.025098903 0.011155068 0.01115464

Roof Analysis for 100-year, 24-hour Event

Pervious Impervious



84 830 0.006 0.0252 3.0954 0.970349893 0.01625319 2.863371129 0.025100466 0.025100466 0.011155763 0.01115533

85 840 0.006 0.0252 3.1206 0.986679142 0.016329249 2.888473123 0.025101994 0.025101994 0.011156442 0.01115601

86 850 0.006 0.0252 3.1458 1.003083483 0.016404341 2.913576609 0.025103487 0.025103487 0.011157105 0.01115669

87 860 0.006 0.0252 3.171 1.019561967 0.016478484 2.938681555 0.025104946 0.025104946 0.011157754 0.01115734

88 870 0.006 0.0252 3.1962 1.03611366 0.016551694 2.963787926 0.025106372 0.025106372 0.011158387 0.01115799

89 880 0.006 0.0252 3.2214 1.052737646 0.016623985 2.988895692 0.025107766 0.025107766 0.011159007 0.01115862

90 890 0.005 0.021 3.2424 1.066645537 0.013907892 3.009819873 0.020924181 0.020924181 0.009299636 0.01033623

91 900 0.005 0.021 3.2634 1.08060249 0.013956953 3.030744983 0.02092511 0.02092511 0.009300049 0.00941907

92 910 0.005 0.021 3.2844 1.094607997 0.014005506 3.051671006 0.020926023 0.020926023 0.009300454 0.00931392

93 920 0.005 0.021 3.3054 1.108661557 0.01405356 3.072597924 0.020926918 0.020926918 0.009300853 0.00930218

94 930 0.005 0.021 3.3264 1.122762676 0.014101119 3.093525722 0.020927798 0.020927798 0.009301244 0.00930118

95 940 0.005 0.021 3.3474 1.136910869 0.014148192 3.114454384 0.020928662 0.020928662 0.009301627 0.00930141

96 950 0.005 0.021 3.3684 1.151105654 0.014194785 3.135383894 0.02092951 0.02092951 0.009302004 0.00930177

97 960 0.005 0.021 3.3894 1.165346558 0.014240904 3.156314237 0.020930343 0.020930343 0.009302375 0.00930214

98 970 0.005 0.021 3.4104 1.179633115 0.014286556 3.1772454 0.020931162 0.020931162 0.009302739 0.00930251

99 980 0.005 0.021 3.4314 1.193964862 0.014331747 3.198177366 0.020931966 0.020931966 0.009303096 0.00930287

100 990 0.005 0.021 3.4524 1.208341346 0.014376484 3.219110123 0.020932757 0.020932757 0.009303447 0.00930323

101 1000 0.005 0.021 3.4734 1.222762117 0.014420771 3.240043656 0.020933533 0.020933533 0.009303793 0.00930357

102 1010 0.004 0.0168 3.4902 1.234330323 0.011568206 3.256791033 0.016747377 0.016747377 0.007443279 0.00848053

103 1020 0.004 0.0168 3.507 1.245926366 0.011596043 3.273538892 0.016747859 0.016747859 0.007443493 0.0075627

104 1030 0.004 0.0168 3.5238 1.257550024 0.011623658 3.290287225 0.016748334 0.016748334 0.007443704 0.0074573

105 1040 0.004 0.0168 3.5406 1.269201077 0.011651054 3.307036028 0.016748802 0.016748802 0.007443912 0.00744536

106 1050 0.004 0.0168 3.5574 1.28087931 0.011678233 3.323785293 0.016749265 0.016749265 0.007444118 0.00744417

107 1060 0.004 0.0168 3.5742 1.292584507 0.011705197 3.340535014 0.016749721 0.016749721 0.00744432 0.00744421

108 1070 0.004 0.0168 3.591 1.304316456 0.011731949 3.357285185 0.016750171 0.016750171 0.00744452 0.0074444

109 1080 0.004 0.0168 3.6078 1.316074946 0.011758491 3.3740358 0.016750615 0.016750615 0.007444718 0.00744459

110 1090 0.004 0.0168 3.6246 1.327859771 0.011784824 3.390786853 0.016751053 0.016751053 0.007444912 0.00744479

111 1100 0.004 0.0168 3.6414 1.339670723 0.011810952 3.407538338 0.016751485 0.016751485 0.007445105 0.00744498

112 1110 0.004 0.0168 3.6582 1.3515076 0.011836877 3.42429025 0.016751912 0.016751912 0.007445294 0.00744517

113 1120 0.004 0.0168 3.675 1.363370199 0.011862599 3.441042582 0.016752333 0.016752333 0.007445481 0.00744536

114 1130 0.004 0.0168 3.6918 1.375258322 0.011888123 3.457795331 0.016752748 0.016752748 0.007445666 0.00744555

115 1140 0.004 0.0168 3.7086 1.387171771 0.011913449 3.474548489 0.016753158 0.016753158 0.007445848 0.00744573

116 1150 0.004 0.0168 3.7254 1.39911035 0.011938579 3.491302052 0.016753563 0.016753563 0.007446028 0.00744591

117 1160 0.004 0.0168 3.7422 1.411073866 0.011963517 3.508056015 0.016753963 0.016753963 0.007446206 0.00744609

118 1170 0.004 0.0168 3.759 1.423062129 0.011988262 3.524810372 0.016754357 0.016754357 0.007446381 0.00744627

119 1180 0.004 0.0168 3.7758 1.435074948 0.012012819 3.541565118 0.016754746 0.016754746 0.007446554 0.00744644

120 1190 0.004 0.0168 3.7926 1.447112135 0.012037188 3.558320249 0.016755131 0.016755131 0.007446725 0.00744662

121 1200 0.004 0.0168 3.8094 1.459173506 0.012061371 3.575075759 0.01675551 0.01675551 0.007446893 0.00744679

122 1210 0.004 0.0168 3.8262 1.471258877 0.012085371 3.591831644 0.016755885 0.016755885 0.00744706 0.00744695

123 1220 0.004 0.0168 3.843 1.483368065 0.012109188 3.608587899 0.016756255 0.016756255 0.007447224 0.00744712

124 1230 0.004 0.0168 3.8598 1.495500891 0.012132826 3.625344519 0.01675662 0.01675662 0.007447387 0.00744728

125 1240 0.004 0.0168 3.8766 1.507657176 0.012156285 3.6421015 0.016756981 0.016756981 0.007447547 0.00744745

126 1250 0.004 0.0168 3.8934 1.519836745 0.012179568 3.658858837 0.016757337 0.016757337 0.007447706 0.00744761

127 1260 0.004 0.0168 3.9102 1.532039421 0.012202677 3.675616527 0.016757689 0.016757689 0.007447862 0.00744776

128 1270 0.004 0.0168 3.927 1.544265033 0.012225612 3.692374564 0.016758037 0.016758037 0.007448016 0.00744792

129 1280 0.004 0.0168 3.9438 1.55651341 0.012248376 3.709132944 0.01675838 0.01675838 0.007448169 0.00744807

130 1290 0.004 0.0168 3.9606 1.568784381 0.012270971 3.725891663 0.016758719 0.016758719 0.00744832 0.00744822

131 1300 0.004 0.0168 3.9774 1.581077779 0.012293398 3.742650717 0.016759054 0.016759054 0.007448469 0.00744837

132 1310 0.004 0.0168 3.9942 1.593393437 0.012315659 3.759410102 0.016759385 0.016759385 0.007448616 0.00744852

133 1320 0.004 0.0168 4.011 1.605731192 0.012337755 3.776169815 0.016759712 0.016759712 0.007448761 0.00744867

134 1330 0.004 0.0168 4.0278 1.61809088 0.012359688 3.79292985 0.016760035 0.016760035 0.007448904 0.00744881

135 1340 0.004 0.0168 4.0446 1.63047234 0.01238146 3.809690204 0.016760354 0.016760354 0.007449046 0.00744896

136 1350 0.004 0.0168 4.0614 1.642875413 0.012403072 3.826450873 0.01676067 0.01676067 0.007449186 0.0074491

137 1360 0.004 0.0168 4.0782 1.655299939 0.012424526 3.843211855 0.016760981 0.016760981 0.007449325 0.00744924

138 1370 0.004 0.0168 4.095 1.667745763 0.012445824 3.859973144 0.016761289 0.016761289 0.007449462 0.00744938

139 1380 0.004 0.0168 4.1118 1.680212729 0.012466966 3.876734737 0.016761593 0.016761593 0.007449597 0.00744951

140 1390 0.004 0.0168 4.1286 1.692700683 0.012487955 3.893496631 0.016761894 0.016761894 0.007449731 0.00744965

141 1400 0.004 0.0168 4.1454 1.705209475 0.012508791 3.910258822 0.016762191 0.016762191 0.007449863 0.00744978

142 1410 0.004 0.0168 4.1622 1.717738952 0.012529477 3.927021307 0.016762485 0.016762485 0.007449993 0.00744991

143 1420 0.003 0.0126 4.1748 1.727149545 0.009410593 3.939593361 0.012572054 0.012572054 0.00558758 0.00662591

144 1430 0.003 0.0126 4.1874 1.736571627 0.009422082 3.952165577 0.012572216 0.012572216 0.005587652 0.00570707

145 1440 0.003 0.0126 4.2 1.746005137 0.00943351 3.964737954 0.012572377 0.012572377 0.005587723 0.00560142

0.0769592Peak instantaneous flow rate (cfs)


