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1.0  ANALYSIS OF THE MINIMUM 
REQUIREMENTS 

 
 
 



 

   
 

1.0 ANALYSIS OF THE MINIMUM REQUIREMENTS 

This is a new development project and meets the threshold for a new development such that all 
11 Minimum Requirements apply to this project site.  The following is an explanation of how each 
Minimum Requirement is met. 

Minimum Requirement No. 1:  Preparation of Stormwater Site Plan. 

Response:  This Stormwater Site Plan prepared for the project meets the requirements of 
Minimum Requirement No. 1. 

Minimum Requirement No. 2:  Construction Stormwater Pollution Prevention Plan. 

Response:  A Construction Stormwater Pollution Prevention Plan is located within this Final 
Stormwater Site Plan prepared for this project site as Appendix A. 

Minimum Requirement No. 3:  Source Control of Pollution. 

Response:  Available and reasonable Source Control BMPs will be applied to this project for the 
type of source control pollution being produced on this project site.  At the minimum the trash 
enclosures will be covered, and the parking lot will be swept on a regular basis.  In addition, the 
owner will be educated about the proper use of pesticides and fertilizers on this project site. 

Minimum Requirement No. 4:  Preservation of Natural Drainage Systems and Outfalls. 

Response:  This project will continue to discharge to a ditch between the Lowes Home 
Improvement site and this project site which courses in a northerly direction to Bradley Lake 
several hundred feet away.  This ditch has been modified in the past; however, wetland areas A, 
C and D, on site will be preserved with this new development and portions of the site runoff will 
be routed to the wetlands in order to assure that hydrology is maintained.  For the Wetlands D 
and C to the north, hydrology will be maintained through dispersion of runoff from the north 
building roof.  For Wetland A, a flow splitting control structure routes a portion of the detention 
pond discharge into the wetland.  The other portion of the pond discharge routes to the Lowe's 
drainage ditch as it did under existing conditions. The groundwater collected in the detention 
pond is collected and discharged back into the wetland as well.   

Minimum Requirement No. 5:  On-Site Stormwater Management. 

Response:  The on-site stormwater management system was previously sized and installed 
under Phase 1 to handle the full buildout of the site. Minor modifications are proposed with Phase 
2.  The project will evaluate List 2 of the Manual for onsite stormwater management compliance. 
These BMPs were evaluated and discussed as follows: 

Lawn and Landscape Areas 

Soil Preservation and Amendment (Ecology BMP T5.13) 

All disturbed pervious areas that are not converted to hard surfaces will apply soil amendment per 
Ecology BMP T5.13. 

Roof Areas 

Full dispersion (BMPT5.30) was applied to portions of the site in Phase 1 to maintain wetland 
hydrology. A portion of the roof areas is directed to the onsite wetlands though a dispersion 
trench for each wetland to maintain hydrology.  



 

   
 

Downspout full infiltration (BMPT5.10A) and Bioretention (BMPT7.30) were deemed infeasible 
due to shallow groundwater seepage. Please refer to the Geotechnical Report Addendum dated 
December 29, 2022. 

Downspout Dispersion (BMPT5.10B) was deemed feasible and is being applied to a portion of 
the roofs under BMPT5.30. 

Perforated Stub-out connections (BMPT5.10C) are not proposed due to shallow seepage and the 
potential to introduce subsurface flows into foundations and footings.  

Other Hard Surfaces 

Full dispersion (BMPT5.30) was not applied to additional hard surfaces within the site due to 
wetland hydrology limitations. Roof surfaces are being dispersed to wetlands and hydrology is 
already met.  

Permeable Pavement (BMPT5.15) was deemed infeasible due to shallow groundwater seepage. 
Please refer to the Geotechnical Report Addendum dated December 29, 2022. 

Bioretention (BMPT7.30) was deemed infeasible due to shallow groundwater seepage. Please 
refer to the Geotechnical Report Addendum dated December 29, 2022. 

Sheet Flow Dispersion (BMPT5.12) and Concentrated Flow Dispersion (BMPT5.11) were 
deemed infeasible due to wetland hydrology limitations. Roof surfaces are being dispersed to 
wetlands and hydrology is already met.  

Minimum Requirement No. 6:  Runoff Treatment. 

Response:  This project site contains an existing stormwater treatment wetland (BMP T10.30) 
below the live detention storage for water quality treatment prior to discharging to the on-site ditch 
that flows to Bradley Lake.  This offers enhanced treatment, as Bradley Lake is a fish bearing 
lake which requires enhanced water quality treatment. The constructed wetland is located under 
the live storage and the 2-year mitigated discharge rate is less than 3 feet above the static water 
surface elevation.  In this case the 2-year release is 0.11 cfs and this occurs at approximately 3 
feet above static water surface elevation per the stage storage table calculated in WWHM 2012.  
There is an access road to the west of the site that is treated for water quality by use of a 
Stormfilter Catchbasin. This has been sized to treat the 91st percentile of storm events through 
WWHM water quality calculations before entering the pond, as the outlet of the pipe is near the 
end of the stormwater treatment wetland and therefore would not be receiving adequate 
treatment through the pond alone.  

The stormwater treatment system was previously sized and installed under Phase 1 to handle the 
full buildout of the site. The total impervious surface accounted for under Phase 1 was compared 
to the final Phase 2 site plan and confirmed adequate. See Phase 1 SSP located within  
Appendix C of this report for further detail. 

Minimum Requirement No. 7:  Flow Control. 

Response:  This project provides flow control in the form of a detention pond located above a 
stormwater treatment wetland according to City of Puyallup standards, which was originally 
designed under the 2005 Department of Ecology Manual for Western Washington as their criteria 
setting requirement for detention.  This is a duration matching standard and utilizes the 2012 
Western Washington Hydrology Model (WWHM). The prior calculations have been updated using 
the most current version of WWHM and some minor adjustments to basin areas.  



 

   
 

The detention pond that was previously sized and installed under Phase 1 will be modified to 
raise the live water surface by 0.8-feet and update the control structure.   

Minimum Requirement No. 8:  Wetlands Protection. 

Response:  The wetlands will be protected and maintained in perpetuity on this site.  Please refer 
to the Wetland Exhibit as well as the Grading and Storm Drainage Plan that shows how these 
wetlands will maintain hydrology after development of this project site.  A portion of the runoff 
from the North Building is routed to Wetlands C and D adjacent to the North Building to maintain 
the wetland hydrology.  A flow splitter will route a portion of the discharge from the detention pond 
to Wetland A in order to maintain wetland hydrology. The outfall to this wetland is lower than the 
outfall to the adjacent drainage ditch to ensure groundwater and the appropriate amount of runoff 
is directed to Wetland A. Runoff routed to the wetlands is discharged through a dispersion trench 
for each wetland. A hydroperiod analysis for each wetland can be found in the Wetland Exhibit 
within section 5.0 of this report.  

Minimum Requirement No. 9:  Basin/Watershed Planning. 

Response:  This project site is located in the "State Highway Basin" planning area of the City of 
Puyallup. No additional requirements are required by that plan.  

Minimum Requirement No. 10:  Operation and Maintenance. 

Response:  An Operation and Maintenance Manual is located within this Final Stormwater Site 
Plan as Appendix B. 

Minimum Requirement #11: Off-Site Analysis and Mitigation 

An offsite analysis was prepared within the original Phase 1 permit documents and can 
be found in Appendix C of this report. 

 

 

 

 

 



 

   

2.0  PROJECT OVERVIEW 
 
 
 



 

   
 

2.0 PROJECT OVERVIEW 

The proposed Wesley Homes Senior Living Project 2 project is located on a 14.36-acre site 
located within a portion of the Southwest quarter of Section 3, Township 19 North, Range 4 East, 
Willamette Meridian, City of Puyallup, Pierce County, Washington.  More particularly, the site is 
located on the northwest corner of 10th Street S.E. and 39th Avenue S.E. within the City of 
Puyallup.  Please see the attached Vicinity Map in section 4.0 for an exact depiction of the project 
site. 

The scope of work for this proposal is to construct two additional buildings with associated 
parking/walkways and utilities. The additional buildings and parking/walkways total approximately 
2.33 acres of impervious surface.  The prior WWHM calculations have been updated using the 
most current version of WWHM and some minor adjustments to basin areas. Please refer to 
Section 5.0 for updated calculations and Appendix C for previous storm calculations. 

 



 

   

3.0  EXISTING CONDITIONS SUMMARY 
 
 
 



 

   
 

3.0 EXISTING CONDITIONS SUMMARY 

Current conditions at the site include the Phase 1 buildout which contains 2 existing buildings, 
utilities, access, parking, landscaping, and stormwater controls. A portion of the rooftops drain to 
existing onsite wetlands to maintain hydrology and the remainder of the site drains to the existing 
stormwater pond constructed during Phase 1.  

Ultimately, the site drains to Bradley Lake a couple hundred feet northward of the project site. 

There are two basin areas on the developed site; the northern basin that drains to Wetland C and 
D and the southern basin that drain to the stormwater pond which are shown as an exhibit within 
Section 5.0.  The existing wetland areas are also shown as an exhibit within Section 5.0.  This 
exhibit shows the tributary areas to the existing wetlands on-site.  

The Soil Survey Map shows that the site is mostly Everett gravelly sandy loam with areas of 
Kitsap silt loam and Neilton gravelly loamy sand.  This map is shown as an exhibit in Section 4.0. 
Further discussion of the soils can be found in the soils report located in Section 5.0. 

 



 

   

VICINITY MAP 
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FEMA MAP 
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SOILS MAP 
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20B = Kitsap silt loam, 2-8% slopes
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24D = Neilton gravelly loamy sand, 8-25% slopes

13B = Everett gravelly sandy loam, 0-6% slopes



 

   

4.0  OFF-SITE ANALYSIS REPORT 
 
 
 



 

  16718-PH2-SSP-WORKING-2023-01-20 
 

4.0 OFF-SITE ANALYSIS REPORT 

As mentioned previously, the site drains almost immediately into a drainage channel adjacent to 
the west property line of the project site and courses northerly and within 200 to 300 feet 
discharges into Bradley Lake, a fairly large water body located within the City of Puyallup City 
Limits.  Bradley Lake backwaters into the ditch conveyance system during peak storm events; 
however, that ditch conveyance system is much lower in elevation than the proposed project site 
development area and there is no perceptible impact to the development area. 

There is no upstream basin contributing runoff to this project site as 39th Avenue S.E. forms the 
project site's southern boundary and has its own conveyance and collection system.  To the east, 
the area is developed with its own conveyance and collection system.  There is approximately 
1.01 acres of vegetated land to the east that could drain towards the site.  The runoff for the 10-
year storm is calculated to be 0.0073 cfs, spanning over 1,282 feet, and would therefore be 
negligible.  

 

 



 

   

5.0  PERMANENT STORMWATER CONTROL 
PLAN 

 
 
 



 

   
 

5.0 PERMANENT STORMWATER CONTROL PLAN 

Part A Existing Site Hydrology 

The on-site stormwater management system was previously constructed under Phase 1. 
The predeveloped condition used for flow control sizing was a till forest condition which 
produces small release rates and therefore impact to the downstream drainage course is 
considered negligible. Please refer to basin maps and WWHM sizing for additional 
information.  

Part B Developed Site Hydrology 

Under developed conditions there are two separate drainage basins on the project site, 
both of which will drain to the same drainage channel after being routed through wetland 
areas after detention and treatment in the south basin and roof runoff matching hydrology 
to the north basin.  The total area of the south basin is 10.1 acres with 6.27 acres of 
impervious surface and the north basin consists of 0.75 acres of rooftop that is fully 
dispersed to the wetlands.  The current version of WWHM was used in sizing the updated 
detention volume in accordance with the 2019 DOE Manual.  Calculations can be found 
within this section as well as the developed basin exhibit.   

Part C Performance Standards and Goals 

The project meets Flow Control Standards per the 2019 Department of Ecology 
Stormwater Management Manual.  The conveyance system for this project site was sized 
using the Santa Barbara Urban Hydrograph (SBUH) methodology and the rational 
method which are accepted conveyance standards as allowed by the 2019 DOE Manual.  
Enhanced water quality treatment is being provided through the existing Stormwater 
Treatment Wetland (BMP T10.30).   

Part D Flow Control System 

This project provides flow control in the form of a detention pond located above a 
stormwater treatment wetland according to City of Puyallup standards, which was 
originally designed under the 2005 Department of Ecology Manual for Western 
Washington as their criteria setting requirement for detention.  This is a duration matching 
standard and utilizes the 2012 Western Washington Hydrology Model (WWHM). 

The prior detention calculations have been updated using the most current version of 
WWHM and some minor adjustments to basin areas. To accommodate the full buildout of 
the site, the pond water surface is being raised by 0.8-feet. The required detention 
volume is 139,697 cubic feet with approximately 152,482 cubic being provided. The 
existing facility will also provide 1.2-feet of freeboard. To accommodate the added 
detention volume, the existing flow control structure will be modified. Please refer to 
calculations within this section.  

Part E Water Quality System 

This project site contains an existing stormwater treatment wetland (BMP T10.30) below 
the live detention storage for water quality treatment prior to discharging to the on-site 
ditch that flows to Bradley Lake.  This offers enhanced treatment, as Bradley Lake is a 
fish bearing lake which requires enhanced water quality treatment. The constructed 
stormwater wetland is located under the live storage and the 2-year mitigated discharge 
rate is less than 3 feet above the static water surface elevation.  There is an access road 
to the west of the site that is treated for water quality by use of an existing Stormfilter 



 

   
 

Catch basin which was sized to treat the 91st percentile of storm events through WWHM 
water quality calculations before entering the pond, as the outlet of the pipe is near the 
end of the stormwater treatment wetland and therefore would not be receiving adequate 
treatment through the pond alone. An additional Stormfilter catch basin is proposed for 
the access and parking area to the south of the new Care Center expansion.  

The stormwater wetland was previously sized and installed under Phase 1 to handle the 
full buildout of the site. See Phase 1 SSP located within Appendix C of this report for 
further detail. 

There are underground garages for the proposed development. As this development is a 
senior living facility, the assumed traffic in and out of the garages is relatively small and it 
is assumed that the event creating the most runoff would be when the garage is washed 
out by a garden hose or pressure washer. A typical garden hose has a flow of less than 5 
GPM. The proposed oil water separators for this site have a design flow rate of 27 GPM 
with a max process flow rate of 144 GPM. This is more than adequate to treat the runoff 
from the parking garages. There are also driveway trench drains before entering the 
garage, which reduces stormwater runoff from outside the garages, if any. The required 
coalescing surface area is 45.2 square feet. The oil water separators provide a total 
coalescing area of 111 square feet. A coalescing surface area calculation is provided in 
the following pages. 

A grease interceptor is required for the discharge from the kitchen to the sanitary sewer. 
Calculations have been provided on the following pages to determine the 1,000 gallon 
unit is adequate for this site. 

Part F Conveyance System Analysis and Design 

The on-site stormwater management system was previously sized and installed under 
Phase 1 to handle the full buildout of the site. The site contains adequate stormwater 
conveyance facilities to serve the Phase 2 project.  



 

OIL/WATER SEPARATOR DETAILS 

 

 

 



BMP T11.11: Coalescing Plate (CP) Separator 

Design Criteria: 

Ah=Q/Vt=[Q]/[(0.00386)*((Sw-So)/(µw))]  (eq: pg1002 2019SWMMWW) 

 

Ah = Horizontal surface area of the plates (-2) 

Q = (k) see Figure V-7.7: Ra2o of SBUH Peak/WQ Flow (Online) 

Vt  = rise rate of the oil droplet (-/min) 

Sw = specific gravity of water at the design temperature 

So = specific gravity of oil at the design temperature 

µw = absolute viscosity of the water (poise) 

 

Solu�on : 

Q = 1.6 

Vt = 0.00386 ∗
��	.



	.	���
= 0.0354 ��/��� 

�� =
1.6

0.0354
=  45.2 ��� 
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GREASE INTERCEPTOR SIZING



GREASE INTERCEPTOR SIZING 

 

A grease interceptor is required for the kitchen in the proposed Care Center. This was determined by 
calculating the number of drainage fixture units (DFUs) for the proposed facility, and using that 
number in table 1014.3.6 of the Uniform Plumbing Code (UPC) to determine the appropriate grease-
interceptor size. Below is a summary of the fixtures and calculations.  
 
KITCHEN FIXTURE SUMMARY: 

FLOOR DRAINS x 4 x (2 DFU) = 8 DFU 
HAND SINKS x 4 x (2 DFU)  = 8 DFU 
PREP SINKS x 1 x (3 DFU) = 3 DFU 
MOP SINK x 1 x (3 DFU) = 3 DFU 
DISHWASHER x 1 x (2 DFU)  = 2 DFU 
INDIRECT WASTE x 7 x (1 DFU) = 7 DFU 
TOTAL  = 31 DFU 

 
 
CAPACITY: 

Total number of DFUs based on the kitchen fixture connection schedule from plumbing plan sheet 
P0.01 and summarized above = 31 DFU 

 
Per table 1014.3.6 UPC minimum grease interceptor sizing = 1000 gallons 
 
 
   



 

   

BASIN MAP 
 





(North Basin)

(North Basin)

(South Basin)



 

 

 

WWHM CALCULATIONS



WWHM2012

PROJECT REPORT
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General Model Information
Project Name: 16718-POND

Site Name:

Site Address:

City:

Report Date: 7/13/2024

Gage: 40 IN EAST

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2021/08/18

Version: 4.2.18

POC Thresholds

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

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     10.85

 Pervious Total 10.85

Impervious Land Use acre

 Impervious Total 0

 Basin Total 10.85

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Pasture, Flat    3.83

 Pervious Total 3.83

Impervious Land Use acre
 ROOF TOPS FLAT     2.55
 PARKING FLAT       3.26
 POND               0.46

 Impervious Total 6.27

 Basin Total 10.1

Element Flows To:
Surface Interflow Groundwater
Trapezoidal Pond  1 Trapezoidal Pond  1
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Basin  2
Bypass: Yes

GroundWater: No

Pervious Land Use acre
 C, Lawn, Flat       0.75

 Pervious Total 0.75

Impervious Land Use acre

 Impervious Total 0

 Basin Total 0.75

Element Flows To:
Surface Interflow Groundwater
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Trapezoidal Pond  1
Bottom Length: 55.00 ft.
Bottom Width: 340.00 ft.
Depth: 6.61 ft.
Volume at riser head: 3.3476 acre-feet.
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: 5.61 ft.
Riser Diameter: 18 in.
Notch Type: Rectangular
Notch Width: 0.111 ft.
Notch Height: 1.272 ft.
Orifice 1 Diameter: 1.45 in. Elevation:0 ft.
Element Flows To:
Outlet 1 Outlet 2

              Pond Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.429 0.000 0.000 0.000
0.0734 0.433 0.031 0.015 0.000
0.1469 0.437 0.063 0.021 0.000
0.2203 0.441 0.095 0.026 0.000
0.2938 0.445 0.128 0.030 0.000
0.3672 0.449 0.161 0.034 0.000
0.4407 0.453 0.194 0.037 0.000
0.5141 0.457 0.227 0.040 0.000
0.5876 0.461 0.261 0.043 0.000
0.6610 0.465 0.295 0.046 0.000
0.7344 0.469 0.330 0.048 0.000
0.8079 0.473 0.364 0.051 0.000
0.8813 0.477 0.399 0.053 0.000
0.9548 0.482 0.434 0.055 0.000
1.0282 0.486 0.470 0.057 0.000
1.1017 0.490 0.506 0.059 0.000
1.1751 0.494 0.542 0.061 0.000
1.2486 0.498 0.578 0.063 0.000
1.3220 0.502 0.615 0.065 0.000
1.3954 0.506 0.652 0.067 0.000
1.4689 0.511 0.690 0.069 0.000
1.5423 0.515 0.727 0.070 0.000
1.6158 0.519 0.765 0.072 0.000
1.6892 0.523 0.804 0.074 0.000
1.7627 0.527 0.842 0.075 0.000
1.8361 0.532 0.881 0.077 0.000
1.9096 0.536 0.920 0.078 0.000
1.9830 0.540 0.960 0.080 0.000
2.0564 0.544 1.000 0.081 0.000
2.1299 0.548 1.040 0.083 0.000
2.2033 0.553 1.080 0.084 0.000
2.2768 0.557 1.121 0.086 0.000
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2.3502 0.561 1.162 0.087 0.000
2.4237 0.566 1.204 0.088 0.000
2.4971 0.570 1.245 0.090 0.000
2.5706 0.574 1.288 0.091 0.000
2.6440 0.578 1.330 0.092 0.000
2.7174 0.583 1.373 0.094 0.000
2.7909 0.587 1.416 0.095 0.000
2.8643 0.591 1.459 0.096 0.000
2.9378 0.596 1.502 0.097 0.000
3.0112 0.600 1.546 0.099 0.000
3.0847 0.605 1.591 0.100 0.000
3.1581 0.609 1.635 0.101 0.000
3.2316 0.613 1.680 0.102 0.000
3.3050 0.618 1.725 0.103 0.000
3.3784 0.622 1.771 0.104 0.000
3.4519 0.626 1.817 0.106 0.000
3.5253 0.631 1.863 0.107 0.000
3.5988 0.635 1.910 0.108 0.000
3.6722 0.640 1.957 0.109 0.000
3.7457 0.644 2.004 0.110 0.000
3.8191 0.649 2.051 0.111 0.000
3.8926 0.653 2.099 0.112 0.000
3.9660 0.658 2.147 0.113 0.000
4.0394 0.662 2.196 0.114 0.000
4.1129 0.667 2.245 0.115 0.000
4.1863 0.671 2.294 0.116 0.000
4.2598 0.676 2.343 0.117 0.000
4.3332 0.680 2.393 0.118 0.000
4.4067 0.685 2.443 0.126 0.000
4.4801 0.689 2.494 0.140 0.000
4.5536 0.694 2.544 0.157 0.000
4.6270 0.698 2.596 0.176 0.000
4.7004 0.703 2.647 0.198 0.000
4.7739 0.707 2.699 0.221 0.000
4.8473 0.712 2.751 0.246 0.000
4.9208 0.717 2.804 0.271 0.000
4.9942 0.721 2.856 0.298 0.000
5.0677 0.726 2.910 0.325 0.000
5.1411 0.730 2.963 0.352 0.000
5.2146 0.735 3.017 0.380 0.000
5.2880 0.740 3.071 0.408 0.000
5.3614 0.744 3.126 0.438 0.000
5.4349 0.749 3.180 0.472 0.000
5.5083 0.754 3.236 0.508 0.000
5.5818 0.758 3.291 0.545 0.000
5.6552 0.763 3.347 0.712 0.000
5.7287 0.768 3.403 1.209 0.000
5.8021 0.772 3.460 1.885 0.000
5.8756 0.777 3.517 2.673 0.000
5.9490 0.782 3.574 3.510 0.000
6.0224 0.786 3.632 4.331 0.000
6.0959 0.791 3.690 5.074 0.000
6.1693 0.796 3.748 5.691 0.000
6.2428 0.801 3.807 6.156 0.000
6.3162 0.805 3.866 6.483 0.000
6.3897 0.810 3.925 6.825 0.000
6.4631 0.815 3.985 7.114 0.000
6.5366 0.820 4.045 7.391 0.000



16718-POND 7/13/2024 5:48:43 PM Page 9

6.6100 0.825 4.105 7.657 0.000
6.6834 0.829 4.166 7.914 0.000
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 10.85
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 4.58
Total Impervious Area: 6.27

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.24515
5 year 0.377189
10 year 0.453512
25 year 0.536178
50 year 0.589355
100 year 0.635496

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.147056
5 year 0.235866
10 year 0.316346
25 year 0.44896
50 year 0.574798
100 year 0.728218

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1902 0.199 0.125
1903 0.151 0.104
1904 0.259 0.196
1905 0.126 0.126
1906 0.065 0.080
1907 0.380 0.164
1908 0.274 0.116
1909 0.268 0.116
1910 0.380 0.162
1911 0.246 0.129
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1912 0.824 0.372
1913 0.384 0.215
1914 0.098 0.264
1915 0.160 0.131
1916 0.244 0.120
1917 0.083 0.100
1918 0.261 0.317
1919 0.203 0.126
1920 0.250 0.130
1921 0.272 0.146
1922 0.274 0.172
1923 0.217 0.136
1924 0.106 0.102
1925 0.134 0.101
1926 0.238 0.118
1927 0.174 0.114
1928 0.187 0.122
1929 0.379 0.158
1930 0.243 0.118
1931 0.231 0.118
1932 0.176 0.131
1933 0.196 0.126
1934 0.500 0.547
1935 0.230 0.310
1936 0.208 0.123
1937 0.332 0.173
1938 0.204 0.125
1939 0.017 0.082
1940 0.225 0.139
1941 0.136 0.090
1942 0.337 0.487
1943 0.171 0.124
1944 0.352 0.220
1945 0.271 0.124
1946 0.160 0.118
1947 0.113 0.099
1948 0.522 0.156
1949 0.454 0.256
1950 0.132 0.100
1951 0.171 0.104
1952 0.675 0.376
1953 0.613 0.372
1954 0.217 0.133
1955 0.190 0.099
1956 0.100 0.094
1957 0.325 0.144
1958 0.652 0.594
1959 0.408 0.533
1960 0.120 0.098
1961 0.408 0.394
1962 0.221 0.125
1963 0.108 0.094
1964 0.112 0.210
1965 0.458 0.394
1966 0.134 0.112
1967 0.205 0.143
1968 0.216 0.133
1969 0.204 0.111
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1970 0.315 0.141
1971 0.483 0.430
1972 0.317 0.322
1973 0.411 0.212
1974 0.226 0.140
1975 0.513 0.556
1976 0.274 0.187
1977 0.122 0.089
1978 0.450 0.366
1979 0.132 0.118
1980 0.263 0.168
1981 0.240 0.132
1982 0.115 0.091
1983 0.409 0.175
1984 0.185 0.141
1985 0.292 0.183
1986 0.244 0.129
1987 0.467 0.356
1988 0.292 0.219
1989 0.268 0.118
1990 0.306 0.128
1991 0.246 0.135
1992 0.319 0.318
1993 0.330 0.132
1994 0.484 0.155
1995 0.110 0.114
1996 0.529 0.465
1997 0.218 0.105
1998 0.261 0.148
1999 0.027 0.094
2000 0.195 0.134
2001 0.106 0.088
2002 0.349 0.259
2003 0.301 0.142
2004 0.266 0.133
2005 0.485 0.261
2006 0.155 0.102
2007 0.163 0.119
2008 0.261 0.124
2009 0.173 0.114
2010 0.150 0.131
2011 0.137 0.096
2012 0.205 0.122
2013 0.154 0.101
2014 0.107 0.097
2015 0.209 0.202
2016 0.085 0.098
2017 0.372 0.186
2018 0.665 0.635
2019 0.658 0.437
2020 0.208 0.150
2021 0.339 0.248
2022 0.140 0.105
2023 0.283 0.128
2024 0.570 0.319
2025 0.254 0.132
2026 0.405 0.162
2027 0.153 0.114
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2028 0.133 0.097
2029 0.275 0.153
2030 0.503 0.256
2031 0.166 0.091
2032 0.098 0.095
2033 0.151 0.101
2034 0.148 0.114
2035 0.572 0.996
2036 0.305 0.139
2037 0.081 0.096
2038 0.252 0.160
2039 0.034 0.071
2040 0.144 0.117
2041 0.192 0.105
2042 0.578 0.471
2043 0.277 0.156
2044 0.369 0.251
2045 0.248 0.181
2046 0.289 0.396
2047 0.214 0.133
2048 0.284 0.125
2049 0.253 0.126
2050 0.181 0.112
2051 0.259 0.204
2052 0.154 0.113
2053 0.271 0.374
2054 0.338 0.257
2055 0.140 0.096
2056 0.121 0.095
2057 0.190 0.129
2058 0.226 0.126
2059 0.399 0.186

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.8243 0.9958
2 0.6753 0.6355
3 0.6653 0.5938
4 0.6575 0.5558
5 0.6522 0.5471
6 0.6131 0.5333
7 0.5784 0.4871
8 0.5724 0.4713
9 0.5696 0.4650
10 0.5287 0.4374
11 0.5218 0.4303
12 0.5126 0.3961
13 0.5025 0.3944
14 0.4998 0.3938
15 0.4853 0.3757
16 0.4840 0.3736
17 0.4829 0.3720
18 0.4670 0.3718
19 0.4583 0.3657
20 0.4536 0.3558
21 0.4505 0.3220
22 0.4110 0.3188
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23 0.4086 0.3179
24 0.4084 0.3171
25 0.4079 0.3097
26 0.4045 0.2635
27 0.3991 0.2612
28 0.3840 0.2588
29 0.3802 0.2565
30 0.3795 0.2563
31 0.3791 0.2557
32 0.3720 0.2514
33 0.3685 0.2477
34 0.3524 0.2202
35 0.3493 0.2187
36 0.3389 0.2151
37 0.3378 0.2124
38 0.3374 0.2101
39 0.3316 0.2037
40 0.3295 0.2017
41 0.3247 0.1955
42 0.3194 0.1872
43 0.3172 0.1864
44 0.3152 0.1858
45 0.3063 0.1833
46 0.3048 0.1815
47 0.3007 0.1749
48 0.2922 0.1731
49 0.2918 0.1716
50 0.2890 0.1681
51 0.2841 0.1642
52 0.2835 0.1624
53 0.2767 0.1621
54 0.2746 0.1597
55 0.2744 0.1578
56 0.2739 0.1562
57 0.2736 0.1556
58 0.2720 0.1546
59 0.2714 0.1533
60 0.2710 0.1501
61 0.2685 0.1481
62 0.2677 0.1464
63 0.2658 0.1440
64 0.2627 0.1426
65 0.2613 0.1420
66 0.2612 0.1411
67 0.2611 0.1406
68 0.2588 0.1398
69 0.2588 0.1389
70 0.2541 0.1388
71 0.2529 0.1365
72 0.2517 0.1350
73 0.2496 0.1338
74 0.2483 0.1335
75 0.2461 0.1334
76 0.2455 0.1331
77 0.2444 0.1326
78 0.2436 0.1320
79 0.2428 0.1316
80 0.2399 0.1316
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81 0.2380 0.1312
82 0.2310 0.1311
83 0.2303 0.1306
84 0.2265 0.1302
85 0.2264 0.1293
86 0.2245 0.1290
87 0.2214 0.1287
88 0.2177 0.1282
89 0.2175 0.1282
90 0.2165 0.1264
91 0.2156 0.1264
92 0.2140 0.1259
93 0.2089 0.1256
94 0.2077 0.1255
95 0.2077 0.1253
96 0.2054 0.1250
97 0.2052 0.1249
98 0.2042 0.1247
99 0.2039 0.1244
100 0.2034 0.1239
101 0.1987 0.1235
102 0.1955 0.1230
103 0.1950 0.1220
104 0.1919 0.1218
105 0.1903 0.1203
106 0.1900 0.1192
107 0.1871 0.1184
108 0.1854 0.1184
109 0.1809 0.1181
110 0.1764 0.1180
111 0.1741 0.1180
112 0.1730 0.1177
113 0.1708 0.1174
114 0.1707 0.1161
115 0.1659 0.1157
116 0.1633 0.1142
117 0.1603 0.1137
118 0.1603 0.1137
119 0.1546 0.1135
120 0.1541 0.1135
121 0.1537 0.1133
122 0.1533 0.1121
123 0.1512 0.1119
124 0.1512 0.1107
125 0.1505 0.1051
126 0.1477 0.1048
127 0.1438 0.1045
128 0.1398 0.1043
129 0.1395 0.1041
130 0.1369 0.1024
131 0.1362 0.1017
132 0.1338 0.1013
133 0.1338 0.1010
134 0.1328 0.1005
135 0.1324 0.0998
136 0.1317 0.0996
137 0.1257 0.0994
138 0.1221 0.0992
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139 0.1213 0.0983
140 0.1199 0.0980
141 0.1148 0.0973
142 0.1131 0.0972
143 0.1119 0.0960
144 0.1103 0.0958
145 0.1079 0.0957
146 0.1068 0.0950
147 0.1065 0.0949
148 0.1060 0.0944
149 0.1003 0.0943
150 0.0983 0.0935
151 0.0979 0.0915
152 0.0853 0.0909
153 0.0834 0.0898
154 0.0814 0.0890
155 0.0653 0.0881
156 0.0335 0.0819
157 0.0265 0.0803
158 0.0171 0.0715
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.1226 57450 41988 73 Pass
0.1273 52653 29523 56 Pass
0.1320 48354 22675 46 Pass
0.1367 45146 19152 42 Pass
0.1414 41517 16349 39 Pass
0.1461 38321 14847 38 Pass
0.1509 35972 13867 38 Pass
0.1556 33251 12764 38 Pass
0.1603 30648 11795 38 Pass
0.1650 28432 10991 38 Pass
0.1697 26764 10399 38 Pass
0.1744 24914 9762 39 Pass
0.1792 23169 9257 39 Pass
0.1839 21922 8870 40 Pass
0.1886 20493 8421 41 Pass
0.1933 19146 8083 42 Pass
0.1980 17856 7728 43 Pass
0.2027 16881 7457 44 Pass
0.2074 15712 7097 45 Pass
0.2122 14648 6737 45 Pass
0.2169 13872 6493 46 Pass
0.2216 12975 6199 47 Pass
0.2263 12138 5956 49 Pass
0.2310 11385 5740 50 Pass
0.2357 10787 5526 51 Pass
0.2404 10050 5259 52 Pass
0.2452 9374 4995 53 Pass
0.2499 8864 4796 54 Pass
0.2546 8260 4533 54 Pass
0.2593 7751 4296 55 Pass
0.2640 7241 4086 56 Pass
0.2687 6848 3935 57 Pass
0.2735 6449 3784 58 Pass
0.2782 6116 3617 59 Pass
0.2829 5872 3477 59 Pass
0.2876 5584 3309 59 Pass
0.2923 5289 3172 59 Pass
0.2970 5004 3040 60 Pass
0.3017 4817 2929 60 Pass
0.3065 4558 2797 61 Pass
0.3112 4345 2664 61 Pass
0.3159 4190 2565 61 Pass
0.3206 3962 2456 61 Pass
0.3253 3725 2378 63 Pass
0.3300 3536 2301 65 Pass
0.3347 3389 2225 65 Pass
0.3395 3240 2132 65 Pass
0.3442 3092 2031 65 Pass
0.3489 2988 1934 64 Pass
0.3536 2863 1819 63 Pass
0.3583 2743 1708 62 Pass
0.3630 2600 1616 62 Pass
0.3678 2489 1523 61 Pass
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0.3725 2370 1424 60 Pass
0.3772 2267 1340 59 Pass
0.3819 2180 1294 59 Pass
0.3866 2068 1240 59 Pass
0.3913 1956 1163 59 Pass
0.3960 1835 1080 58 Pass
0.4008 1755 1048 59 Pass
0.4055 1667 1009 60 Pass
0.4102 1579 952 60 Pass
0.4149 1519 903 59 Pass
0.4196 1454 860 59 Pass
0.4243 1375 796 57 Pass
0.4290 1296 740 57 Pass
0.4338 1249 701 56 Pass
0.4385 1189 657 55 Pass
0.4432 1131 613 54 Pass
0.4479 1092 574 52 Pass
0.4526 1032 533 51 Pass
0.4573 985 498 50 Pass
0.4621 922 470 50 Pass
0.4668 877 442 50 Pass
0.4715 822 417 50 Pass
0.4762 772 387 50 Pass
0.4809 730 368 50 Pass
0.4856 672 342 50 Pass
0.4903 629 313 49 Pass
0.4951 588 294 50 Pass
0.4998 556 280 50 Pass
0.5045 510 270 52 Pass
0.5092 475 256 53 Pass
0.5139 437 247 56 Pass
0.5186 397 231 58 Pass
0.5233 363 219 60 Pass
0.5281 329 208 63 Pass
0.5328 302 196 64 Pass
0.5375 283 181 63 Pass
0.5422 264 170 64 Pass
0.5469 249 157 63 Pass
0.5516 235 142 60 Pass
0.5564 219 130 59 Pass
0.5611 205 125 60 Pass
0.5658 190 119 62 Pass
0.5705 163 107 65 Pass
0.5752 144 99 68 Pass
0.5799 132 90 68 Pass
0.5846 119 80 67 Pass
0.5894 106 71 66 Pass
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Water Quality
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.
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.



16718-POND 7/13/2024 5:49:46 PM Page 22

Appendix
Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1901 10 01        END    2059 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   16718-POND.wdm
MESSU      25   Pre16718-POND.MES
           27   Pre16718-POND.L61
           28   Pre16718-POND.L62
           30   POC16718-POND1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND      10
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   10     C, Forest, Flat         1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   10         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   10         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO
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  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   10         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   10              0       4.5      0.08       400      0.05       0.5     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   10              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   10            0.2       0.5      0.35         6       0.5       0.7
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   10              0         0         0         0       2.5         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
  END IWAT-STATE1
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END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND  10                       10.85     COPY   501     12
PERLND  10                       10.85     COPY   501     13

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
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WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    501 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1901 10 01        END    2059 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   16718-POND.wdm
MESSU      25   Mit16718-POND.MES
           27   Mit16718-POND.L61
           28   Mit16718-POND.L62
           30   POC16718-POND1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND      13
      IMPLND       4
      IMPLND      11
      IMPLND      14
      PERLND      16
      RCHRES       1
      COPY         1
      COPY       501
      COPY       601
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Trapezoidal Pond  1         MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  601         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   13     C, Pasture, Flat        1    1    1    1   27    0
   16     C, Lawn, Flat           1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
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   13         0    0    1    0    0    0    0    0    0    0    0    0    
   16         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   13         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
   16         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   13         0    0    0    0    0    0    0    0    0    0    0    
   16         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   13              0       4.5      0.06       400      0.05       0.5     0.996
   16              0       4.5      0.03       400      0.05       0.5     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   13              0         0         2         2         0         0         0
   16              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   13           0.15       0.4       0.3         6       0.5       0.4
   16            0.1      0.25      0.25         6       0.5      0.25
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   13              0         0         0         0       2.5         1         0
   16              0         0         0         0       2.5         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    4      ROOF TOPS/FLAT         1    1    1   27    0
   11      PARKING/FLAT           1    1    1   27    0
   14      POND                   1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    4         0    0    1    0    0    0    
   11         0    0    1    0    0    0    
   14         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
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    4         0    0    4    0    0    0    1    9    
   11         0    0    4    0    0    0    1    9    
   14         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    4         0    0    0    0    0    
   11         0    0    0    0    0    
   14         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    4            400      0.01       0.1       0.1
   11            400      0.01       0.1       0.1
   14            400      0.01       0.1       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    4              0         0
   11              0         0
   14              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    4              0         0
   11              0         0
   14              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND  13                        3.83     RCHRES   1      2
PERLND  13                        3.83     RCHRES   1      3
IMPLND   4                        2.55     RCHRES   1      5
IMPLND  11                        3.26     RCHRES   1      5
IMPLND  14                        0.46     RCHRES   1      5
Basin  2***
PERLND  16                        0.75     COPY   501     12
PERLND  16                        0.75     COPY   601     12
PERLND  16                        0.75     COPY   501     13
PERLND  16                        0.75     COPY   601     13

******Routing******
PERLND  13                        3.83     COPY     1     12
IMPLND   4                        2.55     COPY     1     15
IMPLND  11                        3.26     COPY     1     15
IMPLND  14                        0.46     COPY     1     15
PERLND  13                        3.83     COPY     1     13
RCHRES   1                           1     COPY   501     16
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1



16718-POND 7/13/2024 5:49:47 PM Page 31

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
    1     Trapezoidal Pond-005    1    1    1    1   28    0    1
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
    1         1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
    1         4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
    1        0  1  0  0    4  0  0  0  0       0  0  0  0  0       2  2  2  2  2
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
    1              1      0.01       0.0       0.0       0.5       0.0
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
    1            0         4.0  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
  FTABLE      1
   91    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.429293  0.000000  0.000000  
  0.073444  0.433293  0.031676  0.015462  
  0.146889  0.437303  0.063646  0.021867  
  0.220333  0.441321  0.095911  0.026781  
  0.293778  0.445348  0.128472  0.030925  
  0.367222  0.449384  0.161328  0.034575  
  0.440667  0.453429  0.194482  0.037875  
  0.514111  0.457483  0.227932  0.040909  
  0.587556  0.461546  0.261681  0.043734  
  0.661000  0.465618  0.295729  0.046387  
  0.734444  0.469698  0.330075  0.048896  
  0.807889  0.473788  0.364722  0.051283  
  0.881333  0.477886  0.399670  0.053563  
  0.954778  0.481994  0.434919  0.055750  
  1.028222  0.486110  0.470470  0.057855  
  1.101667  0.490235  0.506323  0.059885  
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  1.175111  0.494369  0.542480  0.061849  
  1.248556  0.498512  0.578941  0.063753  
  1.322000  0.502664  0.615706  0.065601  
  1.395444  0.506825  0.652777  0.067399  
  1.468889  0.510995  0.690154  0.069150  
  1.542333  0.515174  0.727837  0.070857  
  1.615778  0.519361  0.765827  0.072525  
  1.689222  0.523558  0.804126  0.074155  
  1.762667  0.527763  0.842733  0.075750  
  1.836111  0.531978  0.881649  0.077312  
  1.909556  0.536201  0.920875  0.078843  
  1.983000  0.540433  0.960411  0.080344  
  2.056444  0.544674  1.000258  0.081819  
  2.129889  0.548924  1.040418  0.083267  
  2.203333  0.553183  1.080890  0.084691  
  2.276778  0.557451  1.121675  0.086090  
  2.350222  0.561728  1.162773  0.087468  
  2.423667  0.566014  1.204187  0.088824  
  2.497111  0.570308  1.245915  0.090160  
  2.570556  0.574612  1.287959  0.091476  
  2.644000  0.578924  1.330319  0.092774  
  2.717444  0.583246  1.372997  0.094054  
  2.790889  0.587576  1.415992  0.095316  
  2.864333  0.591915  1.459306  0.096562  
  2.937778  0.596263  1.502938  0.097792  
  3.011222  0.600620  1.546890  0.099007  
  3.084667  0.604986  1.591163  0.100207  
  3.158111  0.609361  1.635756  0.101393  
  3.231556  0.613745  1.680672  0.102565  
  3.305000  0.618138  1.725909  0.103724  
  3.378444  0.622539  1.771469  0.104870  
  3.451889  0.626950  1.817354  0.106004  
  3.525333  0.631369  1.863562  0.107126  
  3.598778  0.635798  1.910095  0.108236  
  3.672222  0.640235  1.956954  0.109335  
  3.745667  0.644681  2.004139  0.110423  
  3.819111  0.649136  2.051651  0.111500  
  3.892556  0.653600  2.099490  0.112567  
  3.966000  0.658073  2.147657  0.113624  
  4.039444  0.662555  2.196154  0.114672  
  4.112889  0.667046  2.244980  0.115709  
  4.186333  0.671546  2.294136  0.116738  
  4.259778  0.676054  2.343623  0.117757  
  4.333222  0.680572  2.393441  0.118768  
  4.406667  0.685098  2.443591  0.126330  
  4.480111  0.689633  2.494075  0.140004  
  4.553556  0.694178  2.544891  0.157147  
  4.627000  0.698731  2.596042  0.176836  
  4.700444  0.703293  2.647527  0.198507  
  4.773889  0.707864  2.699348  0.221761  
  4.847333  0.712444  2.751505  0.246290  
  4.920778  0.717033  2.803999  0.271843  
  4.994222  0.721631  2.856830  0.298208  
  5.067667  0.726237  2.909998  0.325204  
  5.141111  0.730853  2.963506  0.352667  
  5.214556  0.735477  3.017353  0.380453  
  5.288000  0.740111  3.071540  0.408430  
  5.361444  0.744753  3.126067  0.438274  
  5.434889  0.749404  3.180936  0.472716  
  5.508333  0.754065  3.236147  0.508295  
  5.581778  0.758734  3.291700  0.544974  
  5.655222  0.763412  3.347597  0.712895  
  5.728667  0.768099  3.403837  1.209236  
  5.802111  0.772794  3.460422  1.885802  
  5.875556  0.777499  3.517352  2.673895  
  5.949000  0.782213  3.574629  3.510652  
  6.022444  0.786935  3.632251  4.331519  
  6.095889  0.791667  3.690221  5.074860  
  6.169333  0.796407  3.748539  5.691327  
  6.242778  0.801157  3.807205  6.156171  
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  6.316222  0.805915  3.866220  6.483798  
  6.389667  0.810682  3.925585  6.825877  
  6.463111  0.815458  3.985300  7.114797  
  6.536556  0.820243  4.045367  7.391555  
  6.610000  0.825037  4.105785  7.657573  
  END FTABLE  1
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
RCHRES   1 HYDR   RO     1 1        1      WDM   1000 FLOW     ENGL      REPL
RCHRES   1 HYDR   STAGE  1 1        1      WDM   1001 STAG     ENGL      REPL
COPY     1 OUTPUT MEAN   1 1     48.4      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
COPY   601 OUTPUT MEAN   1 1     48.4      WDM    901 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK        2
PERLND     PWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    2

  MASS-LINK        3
PERLND     PWATER IFWO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    3

  MASS-LINK        5
IMPLND     IWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    5

  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

  MASS-LINK       16
RCHRES     ROFLOW                          COPY           INPUT  MEAN
  END MASS-LINK   16

END MASS-LINK

END RUN



16718-POND 7/13/2024 5:49:47 PM Page 34

Predeveloped HSPF Message File
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Mitigated HSPF Message File
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2024; All 
Rights Reserved.

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

www.clearcreeksolutions.com

www.clearcreeksolutions.com
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PROJECT REPORT
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General Model Information
Project Name: 16718_WQ SIZING

Site Name:

Site Address:

City:

Report Date: 5/15/2024

Gage:

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2021/08/18

Version: 4.2.18

POC Thresholds

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

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     0.19

 Pervious Total 0.19

Impervious Land Use acre

 Impervious Total 0

 Basin Total 0.19

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 DRIVEWAYS FLAT     0.19

 Impervious Total 0.19

 Basin Total 0.19

Element Flows To:
Surface Interflow Groundwater
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 0.19
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0
Total Impervious Area: 0.19

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.004004
5 year 0.006229
10 year 0.007438
25 year 0.008668
50 year 0.0094
100 year 0.010001

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.066586
5 year 0.08938
10 year 0.105946
25 year 0.12862
50 year 0.146818
100 year 0.166171

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1902 0.003 0.079
1903 0.002 0.087
1904 0.004 0.099
1905 0.002 0.044
1906 0.001 0.050
1907 0.006 0.066
1908 0.005 0.054
1909 0.005 0.067
1910 0.006 0.064
1911 0.004 0.072
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1912 0.013 0.119
1913 0.006 0.052
1914 0.002 0.218
1915 0.003 0.045
1916 0.004 0.084
1917 0.001 0.032
1918 0.004 0.067
1919 0.003 0.041
1920 0.004 0.055
1921 0.005 0.047
1922 0.005 0.074
1923 0.004 0.051
1924 0.002 0.097
1925 0.002 0.040
1926 0.004 0.079
1927 0.003 0.064
1928 0.003 0.048
1929 0.006 0.095
1930 0.004 0.100
1931 0.004 0.048
1932 0.003 0.052
1933 0.003 0.051
1934 0.008 0.084
1935 0.004 0.044
1936 0.003 0.062
1937 0.005 0.092
1938 0.003 0.045
1939 0.000 0.057
1940 0.004 0.100
1941 0.002 0.099
1942 0.005 0.074
1943 0.003 0.074
1944 0.005 0.106
1945 0.005 0.080
1946 0.002 0.062
1947 0.002 0.049
1948 0.009 0.067
1949 0.007 0.103
1950 0.002 0.058
1951 0.003 0.088
1952 0.011 0.099
1953 0.010 0.092
1954 0.004 0.054
1955 0.003 0.050
1956 0.001 0.050
1957 0.005 0.054
1958 0.011 0.067
1959 0.007 0.067
1960 0.002 0.053
1961 0.007 0.151
1962 0.004 0.065
1963 0.002 0.048
1964 0.002 0.140
1965 0.008 0.063
1966 0.002 0.053
1967 0.003 0.074
1968 0.003 0.062
1969 0.003 0.056
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1970 0.005 0.064
1971 0.008 0.062
1972 0.005 0.204
1973 0.007 0.118
1974 0.004 0.086
1975 0.009 0.088
1976 0.005 0.094
1977 0.002 0.041
1978 0.008 0.068
1979 0.002 0.072
1980 0.004 0.071
1981 0.004 0.067
1982 0.002 0.054
1983 0.007 0.074
1984 0.003 0.073
1985 0.004 0.083
1986 0.004 0.042
1987 0.008 0.074
1988 0.005 0.044
1989 0.004 0.041
1990 0.005 0.054
1991 0.004 0.080
1992 0.006 0.076
1993 0.005 0.087
1994 0.008 0.059
1995 0.002 0.046
1996 0.009 0.062
1997 0.003 0.056
1998 0.004 0.066
1999 0.000 0.072
2000 0.003 0.063
2001 0.002 0.051
2002 0.006 0.092
2003 0.005 0.054
2004 0.004 0.080
2005 0.008 0.154
2006 0.002 0.072
2007 0.002 0.081
2008 0.004 0.066
2009 0.003 0.051
2010 0.002 0.065
2011 0.002 0.068
2012 0.003 0.064
2013 0.002 0.060
2014 0.002 0.058
2015 0.003 0.097
2016 0.001 0.061
2017 0.006 0.098
2018 0.011 0.059
2019 0.010 0.087
2020 0.003 0.071
2021 0.006 0.060
2022 0.002 0.102
2023 0.005 0.126
2024 0.009 0.134
2025 0.004 0.065
2026 0.007 0.072
2027 0.002 0.080
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2028 0.002 0.031
2029 0.005 0.051
2030 0.008 0.103
2031 0.003 0.032
2032 0.002 0.055
2033 0.002 0.069
2034 0.002 0.054
2035 0.010 0.066
2036 0.005 0.054
2037 0.001 0.073
2038 0.004 0.069
2039 0.000 0.138
2040 0.002 0.054
2041 0.003 0.069
2042 0.009 0.079
2043 0.004 0.088
2044 0.006 0.060
2045 0.004 0.049
2046 0.005 0.054
2047 0.004 0.067
2048 0.005 0.055
2049 0.004 0.082
2050 0.003 0.061
2051 0.004 0.086
2052 0.002 0.065
2053 0.004 0.056
2054 0.006 0.110
2055 0.002 0.068
2056 0.002 0.087
2057 0.003 0.043
2058 0.004 0.082
2059 0.007 0.102

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.0133 0.2185
2 0.0112 0.2040
3 0.0112 0.1535
4 0.0108 0.1513
5 0.0105 0.1401
6 0.0101 0.1383
7 0.0096 0.1343
8 0.0093 0.1256
9 0.0088 0.1194
10 0.0088 0.1185
11 0.0086 0.1104
12 0.0085 0.1058
13 0.0085 0.1032
14 0.0084 0.1031
15 0.0082 0.1024
16 0.0081 0.1016
17 0.0080 0.1000
18 0.0076 0.0997
19 0.0076 0.0989
20 0.0075 0.0988
21 0.0074 0.0988
22 0.0068 0.0977
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23 0.0067 0.0974
24 0.0067 0.0969
25 0.0067 0.0952
26 0.0067 0.0944
27 0.0067 0.0922
28 0.0064 0.0918
29 0.0064 0.0915
30 0.0062 0.0885
31 0.0062 0.0882
32 0.0061 0.0877
33 0.0061 0.0873
34 0.0056 0.0872
35 0.0056 0.0869
36 0.0056 0.0866
37 0.0055 0.0857
38 0.0055 0.0857
39 0.0054 0.0838
40 0.0054 0.0835
41 0.0053 0.0833
42 0.0052 0.0821
43 0.0052 0.0816
44 0.0052 0.0806
45 0.0050 0.0804
46 0.0049 0.0802
47 0.0049 0.0801
48 0.0048 0.0800
49 0.0048 0.0793
50 0.0047 0.0790
51 0.0046 0.0787
52 0.0046 0.0761
53 0.0046 0.0743
54 0.0046 0.0743
55 0.0046 0.0737
56 0.0046 0.0737
57 0.0045 0.0736
58 0.0045 0.0735
59 0.0045 0.0732
60 0.0045 0.0725
61 0.0045 0.0721
62 0.0044 0.0720
63 0.0044 0.0718
64 0.0043 0.0718
65 0.0043 0.0717
66 0.0043 0.0709
67 0.0043 0.0708
68 0.0041 0.0690
69 0.0041 0.0688
70 0.0041 0.0687
71 0.0041 0.0684
72 0.0041 0.0683
73 0.0041 0.0676
74 0.0040 0.0672
75 0.0040 0.0671
76 0.0040 0.0668
77 0.0040 0.0667
78 0.0040 0.0667
79 0.0040 0.0667
80 0.0039 0.0667
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81 0.0039 0.0665
82 0.0039 0.0664
83 0.0038 0.0663
84 0.0038 0.0660
85 0.0037 0.0654
86 0.0037 0.0654
87 0.0036 0.0651
88 0.0036 0.0650
89 0.0036 0.0643
90 0.0036 0.0642
91 0.0034 0.0637
92 0.0034 0.0635
93 0.0034 0.0630
94 0.0033 0.0628
95 0.0033 0.0622
96 0.0033 0.0621
97 0.0032 0.0620
98 0.0032 0.0619
99 0.0032 0.0617
100 0.0031 0.0609
101 0.0031 0.0608
102 0.0030 0.0602
103 0.0030 0.0599
104 0.0030 0.0598
105 0.0030 0.0595
106 0.0030 0.0585
107 0.0029 0.0583
108 0.0029 0.0580
109 0.0029 0.0567
110 0.0029 0.0560
111 0.0028 0.0556
112 0.0028 0.0555
113 0.0027 0.0550
114 0.0026 0.0549
115 0.0026 0.0546
116 0.0025 0.0545
117 0.0025 0.0543
118 0.0025 0.0542
119 0.0025 0.0541
120 0.0025 0.0541
121 0.0025 0.0540
122 0.0024 0.0539
123 0.0024 0.0537
124 0.0024 0.0536
125 0.0024 0.0535
126 0.0023 0.0530
127 0.0023 0.0526
128 0.0022 0.0520
129 0.0021 0.0519
130 0.0021 0.0515
131 0.0021 0.0514
132 0.0021 0.0512
133 0.0021 0.0507
134 0.0020 0.0506
135 0.0019 0.0504
136 0.0019 0.0497
137 0.0019 0.0495
138 0.0018 0.0487
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139 0.0017 0.0485
140 0.0017 0.0483
141 0.0017 0.0480
142 0.0017 0.0477
143 0.0017 0.0469
144 0.0017 0.0462
145 0.0016 0.0451
146 0.0016 0.0448
147 0.0016 0.0443
148 0.0015 0.0443
149 0.0015 0.0443
150 0.0015 0.0429
151 0.0015 0.0423
152 0.0013 0.0411
153 0.0013 0.0405
154 0.0012 0.0405
155 0.0009 0.0405
156 0.0004 0.0324
157 0.0003 0.0317
158 0.0002 0.0313
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Duration Flows

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0020 54265 409799 755 Fail
0.0021 50187 402430 801 Fail
0.0022 46586 395117 848 Fail
0.0022 43312 388026 895 Fail
0.0023 40287 381378 946 Fail
0.0024 37462 374785 1000 Fail
0.0025 34919 368525 1055 Fail
0.0025 32553 362542 1113 Fail
0.0026 30337 356669 1175 Fail
0.0027 28265 350908 1241 Fail
0.0027 26432 345312 1306 Fail
0.0028 24781 339883 1371 Fail
0.0029 23296 334786 1437 Fail
0.0030 21928 329689 1503 Fail
0.0030 20631 324814 1574 Fail
0.0031 19429 319994 1646 Fail
0.0032 18288 315119 1723 Fail
0.0033 17219 310465 1803 Fail
0.0033 16149 305922 1894 Fail
0.0034 15147 301601 1991 Fail
0.0035 14271 297280 2083 Fail
0.0036 13446 293236 2180 Fail
0.0036 12654 289247 2285 Fail
0.0037 11939 285202 2388 Fail
0.0038 11235 281324 2503 Fail
0.0039 10559 277502 2628 Fail
0.0039 9972 273790 2745 Fail
0.0040 9374 270078 2881 Fail
0.0041 8842 266477 3013 Fail
0.0042 8332 262931 3155 Fail
0.0042 7861 259497 3301 Fail
0.0043 7462 256228 3433 Fail
0.0044 7025 252904 3600 Fail
0.0045 6609 249580 3776 Fail
0.0045 6271 246422 3929 Fail
0.0046 5978 243209 4068 Fail
0.0047 5701 240162 4212 Fail
0.0048 5437 237170 4362 Fail
0.0048 5197 234068 4503 Fail
0.0049 4941 231131 4677 Fail
0.0050 4702 228195 4853 Fail
0.0051 4513 225370 4993 Fail
0.0051 4334 222489 5133 Fail
0.0052 4153 219774 5291 Fail
0.0053 3956 217060 5486 Fail
0.0054 3764 214400 5696 Fail
0.0054 3577 211797 5921 Fail
0.0055 3411 209193 6132 Fail
0.0056 3263 206700 6334 Fail
0.0057 3134 204151 6514 Fail
0.0057 3026 201714 6666 Fail
0.0058 2924 199387 6818 Fail
0.0059 2814 196949 6998 Fail
0.0060 2682 194678 7258 Fail
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0.0060 2555 192185 7521 Fail
0.0061 2451 189913 7748 Fail
0.0062 2359 187697 7956 Fail
0.0063 2256 185481 8221 Fail
0.0063 2139 183265 8567 Fail
0.0064 2038 181160 8889 Fail
0.0065 1952 179055 9172 Fail
0.0066 1859 176894 9515 Fail
0.0066 1777 174789 9836 Fail
0.0067 1689 172739 10227 Fail
0.0068 1619 170745 10546 Fail
0.0069 1561 168806 10813 Fail
0.0069 1482 166756 11252 Fail
0.0070 1407 164817 11714 Fail
0.0071 1338 162989 12181 Fail
0.0072 1270 161050 12681 Fail
0.0072 1217 159221 13083 Fail
0.0073 1163 157338 13528 Fail
0.0074 1103 155565 14103 Fail
0.0075 1055 153792 14577 Fail
0.0075 1006 152019 15111 Fail
0.0076 963 150247 15601 Fail
0.0077 919 148474 16156 Fail
0.0078 872 146812 16836 Fail
0.0078 814 145150 17831 Fail
0.0079 772 143432 18579 Fail
0.0080 737 141770 19236 Fail
0.0081 694 140164 20196 Fail
0.0081 636 138502 21777 Fail
0.0082 601 136950 22787 Fail
0.0083 553 135344 24474 Fail
0.0084 517 133848 25889 Fail
0.0084 477 132297 27735 Fail
0.0085 433 130746 30195 Fail
0.0086 394 129305 32818 Fail
0.0087 363 127809 35209 Fail
0.0087 339 126369 37276 Fail
0.0088 310 124928 40299 Fail
0.0089 295 123488 41860 Fail
0.0090 273 121992 44685 Fail
0.0090 252 120607 47859 Fail
0.0091 237 119222 50304 Fail
0.0092 223 117893 52866 Fail
0.0093 206 116508 56557 Fail
0.0093 194 115178 59370 Fail
0.0094 179 113904 63633 Fail

The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.
The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0.0204 acre-feet
On-line facility target flow: 0.0281 cfs.
Adjusted for 15 min: 0.0281 cfs.
Off-line facility target flow: 0.0162 cfs.
Adjusted for 15 min: 0.0162 cfs.
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Cara Visintainer

From: Jordan Drugge <Jordan.Drugge@ContechES.com>

Sent: Thursday, May 16, 2024 3:18 PM

To: Logan Palmer

Cc: Jelena Vandenhaak; Cara Visintainer

Subject: RE: [EXTERNAL] 16718 West Bradley Park WQ

Attachments: SFMH48-DTL.pdf

Follow Up Flag: Follow up

Flag Status: Completed

Logan, 

 

Please see the below size and cost estimate: 

 

StormFilter Estimate: 

Basic Treatment 

WQ flowrate = 0.0162 cfs 

Peak (100yr) flow = <1.8 cfs 

(1) 18” Tall ZPG cartridge in a 48” SFMH 

      - Recommended min. drop of 2.3’ from inlet to outlet invert 

Rim to outlet invert depth = 6.51’ (per plans) 

Drop from inlet to outlet invert = 2.3’ (per plans) 

Two inlet pipes 

- Approx. $14K 

 

Please note that the unit was changed from a SFCB to a SFMH as the max. rim to outlet invert depth for a steel 

SFCB is 4.5’ and that for a concrete SFCB is 6.05’. 

 

Standard detail is attached above for reference. 

 

Let me know if you have any questions, 

Thanks! 

 

From: Logan Palmer <lpalmer@Barghausen.com>  

Sent: Wednesday, May 15, 2024 3:42 PM 

To: Jordan Drugge <Jordan.Drugge@ContechES.com> 

Cc: Jelena Vandenhaak <Jelena.Vandenhaak@ContechES.com>; Cara Visintainer <cvisintainer@barghausen.com> 

Subject: [EXTERNAL] 16718 West Bradley Park WQ 

 

CAUTION: This email originated from outside of the organization. Exercise caution when 

opening attachments or clicking links, especially from UNKNOWN senders. 

Hey Jordan, we need a water quality structure to treat a small area on this project, would be great if you could get 

us a detail along with a cost estimate.  

 

Project is located at 707 39TH AVE. S.E. PUYALLUP, WA 98374. Basic treatment is required.  
 



2

I am showing a single cartridge SFCB currently on the plans, attached for reference.  

 

WQ flows: 

 

 
 

Please let us know if you need any additional information.  

 

Logan Palmer P.E. | Project Engineer 

Office: 425-251-6222 | Ext: 7353 

Barghausen Consulting Engineers, Inc. 

18215 72nd Avenue South, Kent, WA 98032 

http://secure-

web.cisco.com/19ymne_Q7y0Xfz7nYSEZ92GXlUeEEuVKFAXHe58qzsXLCUQK9hty_rH8RdEDT1dDfXfnRFqo_jzsk

coy95BAX-

ddHbLK4PYquNrMCwRaYSmhTJJvSfbZp4ksoDzmevzsG27b0HuvC9t2r3zIPsq3EfFc1JGjVmFxVTDkMYYmiXz2oZ5

amJuUjhh-B3g5Kgw_5Z4sBG-

8s8P8D70J9li813QJ1nIEdyDqJQ55x1aWrODb4GjlWgtkDtNqtCj_7epBVeyGWPMjPrmkIxuUm640U1wMXAxZ3DVV

0P2jUrHzm651jKLD4dg5_UYN9D1FTbkWI9syVGgbEjjZmKCJIauLc7Fm5XQ8yworo3d1N7VU7UsCcudcZxTHX8T

WJfP4c3bIcVoi_NBlhLkWM9P45Vp-rIw/http%3A%2F%2Fwww.barghausen.com 
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STRUCTURE ID

WATER QUALITY FLOW RATE (cfs) [L/s]

PEAK FLOW RATE (cfs) [L/s]

RETURN PERIOD OF PEAK FLOW (yrs)

NUMBER OF CARTRIDGES REQUIRED

MEDIA TYPE (PERLITE, ZPG, PSORB)

PIPE DATA: I.E. MATERIAL DIAMETER

INLET PIPE #1

INLET PIPE #2

OUTLET PIPE

SITE SPECIFIC

DATA REQUIREMENTS

WIDTH HEIGHTANTI-FLOTATION BALLAST

NOTES/SPECIAL REQUIREMENTS:

RIM ELEVATION

CARTRIDGE FLOW RATE

* PER ENGINEER OF RECORD

CARTRIDGE HEIGHT (SEE TABLE ABOVE)

**

*

***

***

***

*

*

*

*

*

*

*

*

GENERAL NOTES

1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

2. DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS.  ACTUAL DIMENSIONS MAY VARY.

3. FOR SITE SPECIFIC DRAWINGS WITH DETAILED VAULT DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED SOLUTIONS

LLC REPRESENTATIVE.  www.ContechES.com

4. STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS

DRAWING.

5. STRUCTURE SHALL MEET AASHTO HS-20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 5' [1524 mm] AND GROUNDWATER ELEVATION AT, OR

BELOW, THE OUTLET PIPE INVERT ELEVATION.  ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.  CASTINGS SHALL

MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

6. FILTER CARTRIDGES SHALL BE  MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING.  RADIAL MEDIA DEPTH SHALL

BE 7-INCHES [178 mm].  FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 38 SECONDS.

7. SPECIFIC FLOW RATE IS EQUAL TO THE FILTER TREATMENT CAPACITY (gpm) [L/s] DIVIDED BY THE FILTER CONTACT SURFACE AREA (sq ft)[m

2

].

8. STORMFILTER STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-478 AND AASHTO LOAD FACTOR DESIGN METHOD.

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE

SPECIFIED BY ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STORMFILTER STRUCTURE.

C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE.

D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT INLET PIPE(S).

E. CONTRACTOR TO PROVIDE AND INSTALL CONNECTOR TO THE OUTLET RISER STUB.  STORMFILTER EQUIPPED WITH A DUAL DIAMETER HDPE

OUTLET STUB AND SAND COLLAR.  IF OUTLET PIPE IS LARGER THAN 8 INCHES [200 mm], CONTRACTOR TO REMOVE THE 8 INCH [200 mm] OUTLET

STUB AT MOLDED-IN CUT LINE.  COUPLING BY FERNCO OR EQUAL AND PROVIDED BY CONTRACTOR.

F. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNOFF.

STORMFILTER DESIGN NOTES

CARTRIDGE HEIGHT

SPECIFIC FLOW RATE (gpm/sf) [L/s/m

2

]

CARTRIDGE FLOW RATE (gpm) [L/s]

RECOMMENDED HYDRAULIC DROP (H)

27" [686 mm] 18" [458 mm]

LOW DROP

3.05' [930 mm] 2.3' [700 mm] 1.8' [550 mm]

STORMFILTER TREATMENT CAPACITY IS A FUNCTION OF THE CARTRIDGE SELECTION AND THE NUMBER OF CARTRIDGES.  THE STANDARD MANHOLE

STYLE IS SHOWN WITH THE MAXIMUM NUMBER OF CARTRIDGES (3).  VOLUME SYSTEM IS ALSO AVAILABLE WITH MAXIMUM 3 CARTRIDGES.

Ø4 [1219 mm] MANHOLE STORMFILTER PEAK HYDRAULIC CAPACITY IS 1.0 CFS [28.3 L/s] . IF THE SITE CONDITIONS EXCEED 1.0 CFS [28.3 L/s] AN

UPSTREAM BYPASS STRUCTURE IS REQUIRED.

CARTRIDGE SELECTION

18.79 [1.19] 12.53 [0.79] 8.35 [0.54]

2 [1.30]

22.5 [1.42] 11.25 [0.71] 15 [0.95] 10 [0.63] 5 [0.32]7.5 [0.44]

1.67* [1.08] 1 [0.65]

* 1.67 gpm/sf [1.08 L/s/m

2

] SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORB

®

 (PSORB) MEDIA ONLY

2 [1.30] 1.67* [1.08] 1 [0.65] 2 [1.30] 1.67* [1.08] 1 [0.65]

THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE FOLLOWING

U.S. PATENTS:  5,322,629; 5,524,576; 5,707,527; 5,985,157; 6,027,639; 6,649,048;

RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

www.contechES.com
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16718-Conveyance PH2

BARGHAUSEN CONSULTING ENGINEERS - PIPE FLOW CALCULATOR

using  the Rational Method & Manning Formula

KING COUNTY DESIGN FOR 25 YEAR STORM

JOB NAME: NOTE: ENTER DEFAULTS AND STORM DATA BEFORE BEGINNING 

JOB#: 16718  DEFAULTS C= 0.7 n= 0.012

FILE NO.:  d= 12 Tc= 5

A= Contributing Area (Ac) Qd= Design Flow (cfs) COEFFICIENTS FOR THE RATIONAL METHOD "Ir"-EQUATION

C= Runoff Coefficient Qf= Full Capacity Flow (cfs) STORM Ar Br
Tc= Time of Concentration (min) Vd= Velocity at Design Flow (fps) 2YR 1.58 0.58

I= Intensity at Tc (in/hr) Vf= Velocity at Full Flow (fps) 10YR 2.44 0.64 PRECIP= 3.5

d= Diameter of Pipe (in) s= Slope of pipe (%) 25YR 2.66 0.65 Ar= 2.66

L= Length of Pipe (ft) n= Manning Roughness Coefficient 50YR 2.75 0.65 Br= 0.65

D= Water Depth at Qd (in) Tt= Travel Time at Vd (min) 100YR 2.61 0.63

FROM TO A s L d Tc n C SUM A A*C SUM A*C I Qd Qf Qd/Qf D/d D Vf Vd Tt

====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ====== ========= ====== ====== ====== ====== ====== ====== ====== ====== ======

20 19 0.26 0.50 114 12 5.0 0.012 0.7 0.26 0.18 0.18 3.27 0.60 2.73 0.218 0.315 3.77 3.48 2.77 0.69

19 18 0.32 0.60 242 12 5.7 0.012 0.7 0.58 0.22 0.41 3.01 1.22 2.99 0.409 0.446 5.35 3.81 3.63 1.11

18 17 0.34 0.60 200 12 6.8 0.012 0.7 0.92 0.24 0.64 2.68 1.72 2.99 0.577 0.544 6.53 3.81 3.93 0.85

17 16 0.44 1.00 100 12 7.6 0.012 0.7 1.36 0.31 0.95 2.48 2.36 3.86 0.612 0.570 6.84 4.92 5.17 0.32

16 14 0.50 1.00 34 12 8.0 0.012 0.7 1.86 0.35 1.30 2.42 3.15 3.86 0.815 0.686 8.23 4.92 5.47 0.10

14 12 0.20 0.50 78 15 8.1 0.012 0.7 2.06 0.14 1.44 2.40 3.45 4.95 0.698 0.616 9.23 4.03 4.36 0.30

12 10 0.17 0.50 60 18 8.4 0.012 0.7 2.23 0.12 1.56 2.34 3.65 8.04 0.454 0.474 8.53 4.56 4.48 0.22

10 6 0.90 0.50 22 18 8.6 0.012 0.7 3.13 0.63 2.19 2.30 5.04 8.04 0.627 0.582 10.48 4.56 4.83 0.08

6 5 1.42 0.50 49 18 8.7 0.012 0.7 4.55 0.99 3.19 2.29 7.28 8.04 0.906 0.740 13.33 4.56 5.15 0.16

5 4 0.56 0.50 126 18 8.8 0.012 0.7 5.11 0.39 3.58 2.26 8.09 8.04 1.005 0.820 14.76 4.56 5.15 0.41

4 3 0.38 0.50 134 18 9.2 0.012 0.7 5.49 0.27 3.84 2.19 8.44 8.04 1.049 0.874 15.73 4.56 5.15 0.43

3 2 1.24 0.50 175 21 9.7 0.012 0.7 6.73 0.87 4.71 2.13 10.04 12.13 0.827 0.693 14.55 5.05 5.64 0.52

2 1 0.89 0.50 173 24 10.2 0.012 0.7 7.62 0.62 5.33 2.06 10.99 17.32 0.634 0.585 14.04 5.52 5.86 0.49

1 POND 0.00 0.63 54 24 10.7 0.012 0.7 7.62 0.00 5.33 2.00 10.65 19.45 0.548 0.527 12.66 6.19 6.32 0.14

PH2 - Wesley Bradley Park
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12220 113th Avenue NE, Ste. 130, Kirkland, Washington 98034 
Phone (425) 821‐7777 

December 29, 2022 
Project No. T-5915-3 

Mr. Stephen Nornes 
Presbyterian Homes & Services and Senior Housing Partners 
2823 Hamline Avenue N  
Roseville, Minnesota  55113 

Subject: Geotechnical Report Addendum 
 Wesley Homes Expansion 
 Puyallup, Washington 

Reference: Geotechnical Report, Wesley Homes Puyallup, 39th Avenue SE, Puyallup, Washington, Project 
No. T-5915-3, prepared by Terra Associates, Inc., revised date November 14, 2016 

Dear Mr. Nornes: 

This geotechnical report addendum has been prepared in response to comments from the City of Puyallup Planning 
Division.  The comments were outlined in a Development Review Team (DRT) letter dated November 23, 2022.  
Specifically, the city has requested our current referenced report be updated to address geologically hazardous 
areas focusing on the steep sloped area west of the planned 36 bed care center building and infiltration feasibility 
for hardscape permeable pavements.   

Project Description 

The project consists of completing the development by constructing two previously planned buildings that were 
not constructed when the first phase was constructed.  One building (Brownstone) is located in the southeast 
corner of the site with the second building (Care Center) located west and adjacent the existing Lodge building.  
Based on review of preliminary grading plans prepared by Barghausen Consulting Engineers, stamp dated June 
21, 2022, the Care Center building will have its main floor level constructed at elevation 458 feet with the southeast 
Brownstone building floor constructed at elevation 475 feet.  Review of Architectural drawings prepared by In 
Site Architects, indicates the Care Center will have a lower level constructed at floor elevations of 454 feet in the 
northern half of the building rising up to elevation 457 feet in the southern half of the building.  The northern 
lower floor portion of the building will feature a fitness area that will include an indoor pool.  The southern portion 
of the building will serve are below grade parking matching the parking grade of the adjacent Lodge building. 
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Geologically Hazardous Areas 

Erosion Hazard 

Title 21.06.1210 of the Puyallup Municipal Code (PMC) defines erosion hazardous areas as follows: 

 Erosion hazard area are those areas identified by the U.S. Department of Agriculture’s Natural Resources 
Conservation Service (NRCS) or identified by a special study as having a “moderate to severe,”“severe,” 
or “very severe” erosion potential. 

The NRCS maps the soils on the site as Neilton gravelly loamy sand, 8 to 25 percent slopes.  This soil category 
has a severe erosion potential ranking.  Therefore, the site is an erosion hazard area as defined by the PMC.  In 
our opinion, the erosion hazard can be adequately mitigated by implementing appropriate erosion control best 
management practices (BMP’s) during and following construction.  These practices would include temporary and 
permanent drainage control elements and cover measures that would prevent erosion from occurring. 

Landslide Hazard 

The PMC defines landslide hazard areas as follows: 

a. Landslide hazard areas include areas subject to landslides based on a combination of geologic, 
topographic, and hydrologic factors. They include any areas susceptible to landslide because of 
any combination of bedrock, soil, slope (gradient), slope aspect, structure, hydrology, or other 
factors, and include, at a minimum, the following: 

i. Areas of historic failures, such as: 

1. Those areas delineated by the United States Department of Agriculture Natural 
Resources Conservation Service as having a significant limitation for building 
site development; 

2. Those coastal areas mapped as class u (unstable), uos (unstable old slides), and 
urs (unstable recent slides) in the Department of Ecology Washington coastal 
atlas; or 

3. Areas designated as quaternary slumps, earthflows, mudflows, lahars, or 
landslides on maps published by the United States Geological Survey or 
Washington Department of Natural Resources. 

ii. Areas with all three of the following characteristics.  

1. Slopes steeper than 15 percent; 

2. Hillsides intersecting geologic contacts with a relatively permeable sediment 
overlying a relatively impermeable sediment or bedrock; and 

3. Springs or groundwater seepage. 
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iii. Areas that have shown movement during the holocene epoch (from 10,000 years ago to 
the present) or which are underlain or covered by mass wastage debris of this epoch; 

iv.  Slopes that are parallel or subparallel to planes of weakness (such as bedding planes, 
joint systems, and fault planes) in subsurface materials; 

v. Slopes having gradients steeper than eighty percent subject to rockfall during seismic 
shaking; 

vi. Areas potentially unstable as a result of rapid stream incision, stream bank erosion, and 
undercutting by wave action, including stream channel migration zones; 

vii. Areas that show evidence of, or are at risk from snow avalanches; 

viii. Areas located in a canyon or on an active alluvial fan, presently or potentially subject to 
inundation by debris flows or catastrophic flooding; and 

ix. Any area with a slope of 40 percent or steeper and with a vertical relief of 10 or more 
feet except areas composed of bedrock. A slope is delineated by establishing its toe and 
top and measured by averaging the inclination over at least 10 feet of vertical relief. 

The east flank of the drainage swale immediately west and adjacent to the Care Center building is a 50 percent 
slope with vertical relief in excess of 20 feet.  Therefore, it is a landslide hazard area as defined by the PMC.  This 
is a manmade drainage constructed to convey runoff flows from a wetland complex south of 37th Avenue SE along 
the east side of the Lowes retail development north to Bradley Lake.   

Recent reconnaissance of the slope area found no evidence of slope instability or erosion. The slope is well 
vegetated with a thick grass cover along with scattered young deciduous and coniferous trees and some brush.  
Tree growth is generally straight with no significant signs of leaning or pistol butted trunks.     

The west side of the Care Center building is located on the slope.  The proposed lower floor grade of the building 
will require placement of four to five fee of fill material to establish the floor subgrade along the western building 
margin with excavations of five to ten feet required in the central and eastern portions of the building.  Provided 
site grading and building support is completed in accordance with recommendations outlined in the referenced 
geotechnical report, construction of the Care Center building at the planned location would have no adverse impact 
on the slope.  These recommendations include excavation and removal of unsuitable fill material from below the 
central and northern portions of the building and replacing these soils with compacted structural fill.  Alternatively 
supporting the building in this unsuitable fill area on foundation piles or on ground improved using rammed 
aggregate piers can also be considered.   

Seismic Hazard  

The PMC defines seismic hazard areas as follows: 

 Seismic Hazard Areas. Seismic hazard areas are areas subject to severe risk of damage as a result of 
earthquake-induced ground shaking, slope failure, settlement or subsidence, soil liquefaction, or tsunamis. 
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Settlement and soil liquefaction conditions occur in areas underlain by cohesionless, loose, or soft-
saturated soils of low density, typically in association with a shallow ground water table. 

Seismic considerations as discussed in the referenced report continue to remain valid for the project.  The 
exception to this is the seismic design parameters.  The parameters in the referenced report are based on the 2015 
International Building Code (IBC).  Per the current 2018 IBC, for site class C, the following parameters should 
be used in calculating seismic forces: 

Seismic Design Parameters (IBC 2018) 

Spectral response acceleration (Short Period), SMs   1.509 

Spectral response acceleration (1 – Second Period), SM1   0.651 

Five percent damped .2 second period, SDs 1.006 

Five percent damped 1.0 second period, SD1 0.434 

These values were determined using latitude/longitude coordinates 47.156423/-122.283429 and the Structural 
Engineers Association of California (SEAOC) ground motion parameter calculator accessed on December 27, 
2022 at the web site https://www.seismicmaps.org. 

Infiltration Feasibility 

Our discussion regarding infiltration feasibility as outlined in the referenced report continues to remain valid for 
the project.  Based on conditions observed during phase I construction, it is also our opinion that site conditions 
are not suitable for using permeable pavements.  During phase I construction shallow seepage conditions 
developed along the east side of the Lodge building and west and adjacent the soldier pile wall construction on 
the east property line.  Persistent shallow seepage affected the subgrade and resulted in seepage into the lower 
garage level of the Lodge building.  Shallow subsurface drains had to be installed to mitigate the seepage impacts. 
Even if field testing were to indicate infiltration rates of .3 inches per hour or greater were present at the pavement 
subgrade elevations, because of likely restrictions to flow at shallow depths, which could possibly redirect 
infiltrated water towards the building or the west drainage slope, use of permeable pavements is not recommended. 

We trust the information presented is sufficient for your current needs.  If you have any questions or require 
additional information, please call. 

Sincerely yours, 
TERRA ASSOCIATES, INC. 

 

Theodore J. Schepper, P.E. 
Senior Principal Engineer 

Cc: Ms. Jill Krance, In Site Architects 
Mr. Dan Balmelli, P.E., Barghausen Consulting Engineers   

12-29-22
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SYMBOL TYPICAL DESCRIPTION

GRAVELS

More than 50%
of coarse fraction
is larger than No.

4 sieve

Clean
Gravels (less

than 5%
fines)

GW Well-graded gravels, gravel-sand mixtures, little or no fines.

GP Poorly-graded gravels, gravel-sand mixtures, little or no fines.

Gravels with
fines

GM Silty gravels, gravel-sand-silt mixtures, non-plastic fines.

GC Clayey gravels, gravel-sand-clay mixtures, plastic fines.

SANDS

More than 50%
of coarse fraction

is smaller than
No. 4 sieve

Clean Sands
(less than
5% fines)

SW Well-graded sands, sands with gravel, little or no fines.

SP Poorly-graded sands, sands with gravel, little or no fines.

Sands with
fines

SM Silty sands, sand-silt mixtures, non-plastic fines.

SC Clayey sands, sand-clay mixtures, plastic fines.

SILTS AND CLAYS

Liquid Limit is less than 50%

ML Inorganic silts, rock flour, clayey silts with slight plasticity.

CL Inorganic clays of low to medium plasticity. (Lean clay)

OL Organic silts and organic clays of low plasticity.

SILTS AND CLAYS

Liquid Limit is greater than 50%

MH Inorganic silts, elastic.

CH Inorganic clays of high plasticity. (Fat clay)

OH Organic clays of high plasticity.
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  Standard Penetration
Density Resistance in Blows/Foot

Very Loose        0-4
Loose       4-10
Medium Dense      10-30
Dense      30-50
Very Dense        >50

   Standard Penetration
Consistancy Resistance in Blows/Foot

Very Soft        0-2
Soft        2-4
Medium Stiff                  4-8
Stiff       8-16
Very Stiff      16-32
Hard        >32

2" OUTSIDE DIAMETER SPILT SPOON SAMPLER

2.4" INSIDE DIAMETER RING SAMPLER OR
SHELBY TUBE SAMPLER

WATER LEVEL (Date)

Tr TORVANE READINGS, tsf

Pp PENETROMETER READING, tsf

DD DRY DENSITY, pounds per cubic foot

LL LIQUID LIMIT, percent

PI PLASTIC INDEX

N STANDARD PENETRATION, blows per foot

Proj. No.T-5915-3

WESLEY HOMES PUYALLUP
PUYALLUP, WASHINGTON

UNIFIED SOIL CLASSIFICATION SYSTEM

Date NOV 2016 Figure A-1
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Stormwater Pollution Prevention Plan 
 

For 

Wesley Homes Puyallup 

 

Prepared For 

Wesley Homes 

815 South 216th Street 

Des Moines, WA  98190 

 

Owner Developer Operator/Contractor 

Wesley Homes 

 

Wesley Homes TBD 

815 South 16th Street 815 South 216th Street  
   

Des Moines, WA  98190 Des Moines, WA  98190  
 

 

Project Site Location 

707 39th Avenue SE 

Puyallup, WA  98374 

 

Certified Erosion and Sediment Control Lead 

TBD 

 

SWPPP Prepared By 

Barghausen Consulting Engineers, Inc. 

18215 - 72nd Avenue South 

Kent, WA 98032 

(425) 251-6222 

Cara Visintainer, PE 

 

SWPPP Preparation Date 

July 6, 2023 

 

Approximate Phase 2 Project Construction Dates 

August 2023 – August 2024 



Stormwater Pollution Prevention Plan 

 

 

 ii 16718 SWPPP 

Contents 

1.0 Introduction ........................................................................................................... 1 

2.0 Site Description .................................................................................................... 3 

2.1 Existing Conditions .................................................................................... 3 

2.2 Proposed Construction Activities ............................................................... 3 

3.0 Construction Stormwater BMPs ............................................................................ 5 

3.1 The 14 BMP Elements ............................................................................... 5 

3.1.1 Element #1 – Mark Clearing Limits ................................................ 5 

3.1.2 Element #2 – Establish Construction Access ................................. 5 

3.1.3 Element #3 – Control Flow Rates .................................................. 6 

3.1.4 Element #4 – Install Sediment Controls ......................................... 6 

3.1.5 Element #5 – Stabilize Soils ........................................................... 8 

3.1.6 Element #6 – Protect Slopes .......................................................... 8 

3.1.7 Element #7 – Protect Drain Inlets .................................................. 9 

3.1.8 Element #8 – Stabilize Channels and Outlets ................................ 9 

3.1.9 Element #9 – Control Pollutants ................................................... 10 

3.1.10 Element #10 – Control Dewatering .............................................. 11 

3.1.11 Element #11 – Maintain BMPs ..................................................... 12 

3.1.12 Element #12 – Manage the Project .............................................. 12 

3.1.13 Element #13 – Construction Stormwater Chemical 
Treatment ..................................................................................... 14 

3.1.14 Element #14 – Construction Stormwater Filtration ....................... 20 

3.2 Site Specific BMPs .................................................................................. 21 

4.0 Construction Phasing and BMP Implementation ................................................ 22 

5.0 Pollution Prevention Team ................................................................................. 23 

5.1 Roles and Responsibilities ....................................................................... 23 

5.2 Team Members ........................................................................................ 24 

6.0 Site Inspections and Monitoring.......................................................................... 25 

6.1 Site Inspection ......................................................................................... 25 

6.1.1 Site Inspection Frequency ............................................................ 25 

6.1.2 Site Inspection Documentation .................................................... 25 

6.2 Stormwater Quality Monitoring ................................................................. 26 

6.2.1 Turbidity Sampling ....................................................................... 26 

6.2.2 pH Sampling ................................................................................ 27 

7.0 Reporting and Recordkeeping ............................................................................ 28 

7.1 Recordkeeping ......................................................................................... 28 

7.1.1 Site Log Book ............................................................................... 28 

7.1.2 Records Retention ....................................................................... 28 

7.1.3 Access to Plans and Records ...................................................... 28 

7.1.4 Updating the SWPPP ................................................................... 28 

7.2 Reporting ................................................................................................. 29 

7.2.1 Discharge Monitoring Reports ...................................................... 29 

7.2.2 Notification of Noncompliance ...................................................... 29 



Stormwater Pollution Prevention Plan 

 

 

 iii 16718 SWPPP 

Appendix A Site Plans 

Appendix B Construction BMPs 

Appendix C Alternative BMPs 

Appendix D General Permit 

Appendix E Site Inspection Forms (and Site Log) 

Appendix F Engineering Calculations 

 



Stormwater Pollution Prevention Plan 

 

 

 1 16718 SWPPP 

1.0 Introduction 

This Stormwater Pollution Prevention Plan (SWPPP) has been prepared as part of the 

NPDES stormwater permit requirements for the Wesley Homes project Puyallup, 

Washington.  The proposed site is at 707 39th Avenue SE Puyallup, Washington. 

Construction activities will include critical area protection, site preparation, the addition of 

two new buildings, asphalt parking and roadways, concrete walkways, landscaping, utility work 

including power, telephone, gas, cable television, water, sewer, and storm appurtenances. 

The purpose of this SWPPP is to describe the proposed construction activities and all 

temporary and permanent erosion and sediment control (TESC) measures, pollution 

prevention measures, inspection/monitoring activities, and recordkeeping that will be 

implemented during the proposed construction project.  The objectives of the SWPPP 

are to: 

1. Implement Best Management Practices (BMPs) to prevent erosion 

and sedimentation, and to identify, reduce, eliminate or prevent 

stormwater contamination and water pollution from construction 

activity. 

2. Prevent violations of surface water quality, ground water quality, or 

sediment management standards. 

3. Prevent, during the construction phase, adverse water quality 

impacts including impacts on beneficial uses of the receiving water 

by controlling peak flow rates and volumes of stormwater runoff at 

the Permittee’s outfalls and downstream of the outfalls. 

This SWPPP was prepared using the Ecology SWPPP Template downloaded from the 

Ecology website.  This SWPPP was prepared based on the requirements set forth in the 

Construction Stormwater General Permit, Stormwater Management Manual for Western 

Washington.  The report is divided into seven main sections with several appendices that 

include stormwater related reference materials.  The topics presented in the each of the main 

sections are: 

 Section 1 – INTRODUCTION.  This section provides a summary 

description of the project, and the organization of the SWPPP document. 

 Section 2 – SITE DESCRIPTION.  This section provides a detailed 

description of the existing site conditions, proposed construction activities, 

and calculated stormwater flow rates for existing conditions and 

post-construction conditions. 

 Section 3 – CONSTRUCTION BMPs.  This section provides a detailed 

description of the BMPs to be implemented based on the 14 required 

elements of the SWPPP. 
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 Section 4 – CONSTRUCTION PHASING AND BMP IMPLEMENTATION.  

This section provides a description of the timing of the BMP 

implementation in relation to the project schedule. 

 Section 5 – POLLUTION PREVENTION TEAM.  This section identifies 

the appropriate contact names (emergency and non-emergency), 

monitoring personnel, and the onsite temporary erosion and 

sedimentation control inspector 

 Section 6 – INSPECTION AND MONITORING.  This section provides a 

description of the inspection and monitoring requirements such as the 

parameters of concern to be monitored, sample locations, sample 

frequencies, and sampling methods for all stormwater discharge locations 

from the site. 

 Section 7 – RECORDKEEPING.  This section describes the requirements 

for documentation of the BMP implementation, site inspections, 

monitoring results, and changes to the implementation of certain BMPs 

due to site factors experienced during construction. 

Supporting documentation and standard forms are provided in the following Appendices: 

Appendix A – Site Plans 

Appendix B – Construction BMPs 

Appendix C – Alternative BMPs 

Appendix D – General Permit 

Appendix E – Site Inspection Forms (and Site Log) 

Appendix F – Engineering Calculations 
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2.0 Site Description 

2.1 Existing Conditions 

The site is 14.36 acres in size and is currently partially developed with buildings, paving, utilities, 

and landscaping. There are three remaining wetland areas located on site; two to the north and 

another to the west.  The site slopes in a westerly direction at a fairly constant grade down 

toward a drainage channel which courses northerly toward Bradley Lake approximately 1/8 mile 

from the project site.   

The soils on this site are comprised of approximately 2 to 18 inches of organic topsoil overlying 

glacial drift deposits of varying mixtures of sand, gravel, and silt.  The soils are classified as 

Everett gravelly sand loam 0 to 6 percent slopes and Neilton gravelly loamy sand, 8 to 25 

percent slopes.  These soils have a potential for erosion when over 15 percent and exposed, 

and are therefore considered a hazard for erosion per the geotechnical report.  More information 

on these soils can be found in the Soils Report.  

2.2 Proposed Construction Activities 

The proposal for this phase of the project is to construct two additional multi-unit buildings as 

part of a retirement community living center. Associated paving, utilities, and landscaping will be 

provided.  

The water quality treatment for this site is contained in an existing wet pond located below the 

live storage in a combined wet/detention pond.  These facilities were sized based on the 

WWHM as adopted by the City of Puyallup and developed by the Department of Ecology.   

Construction activities will include critical area protection as necessary, site preparation, TESC 

installation, building construction, utility appurtenance installation, and paving.  The pervious 

areas of the site consist of predominately wetland areas with native vegetation and grasses.  

There will also be added areas of landscaping and lawn. The schedule and phasing of BMPs 

during construction is provided in Section 4.0. 

Stormwater runoff rates and volumes were calculated using WWHM hydrology model. 

 

 

 

 

 

 

The following summarizes details regarding site areas: 
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 Total site area: 14.36 ± acres 

 Percent impervious area before construction: 30% 

 Percent impervious area after construction: 45% 

 Percent pervious area after construction: 55% 

 Native Vegetation to be retained: 3.5 acres (25%) 

 Disturbed area during construction: 3.50± acres 

 Disturbed area that is characterized as impervious (i.e., access 

roads, staging, parking): 0.25 acres 

 Cut quantity: 14,000 cy 

 Fill quantity: 2,100 cy 

 Max Cut/Fill Depth 15 ± feet 

 

All stormwater flow calculations are provided in Appendix F. 
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3.0 Construction Stormwater BMPs 

3.1 The 14 BMP Elements 

3.1.1 Element #1 – Preserve Vegetation/Mark Clearing Limits 

To protect adjacent properties and to reduce the area of soil exposed to construction, the limits 

of construction will be clearly marked before land-disturbing activities begin.  Areas that are to 

be preserved, as well as all sensitive areas and their buffers, shall be clearly delineated, both in 

the field and on the plans.  The contractor shall mark the buffers as they are shown on the 

plans.  The BMPs relevant to marking the clearing limits that will be applied for this project 

include: 

 Preserving Natural Vegetation (BMP C101) 

 Buffer Zones (BMP C102)  

 High Visibility Plastic or Metal Fence (BMP C103) 

The clearing limits shall be as shown on the plans and all vegetation outside of the clearing 

limits preserved.  Native topsoil will be preserved in the undisturbed areas of the site.   

Alternate BMPs for marking clearing limits are included in Appendix C as a quick reference tool 

for the onsite inspector in the event the BMP(s) listed above are deemed ineffective or 

inappropriate during construction to satisfy the requirements set forth in the General NPDES 

Permit (Appendix D).  To avoid potential erosion and sediment control issues that may cause a 

violation(s) of the NPDES Construction Stormwater permit (as provided in Appendix D), the 

Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or 

more of the alternative BMPs listed in Appendix C after the first sign that existing BMPs are 

ineffective or failing. 

3.1.2 Element #2 – Establish Construction Access 

Construction access or activities occurring on unpaved areas shall be minimized, yet where 

necessary, access points shall be stabilized to minimize the tracking of sediment onto public 

roads, and wheel washing, street sweeping, and street cleaning shall be employed to prevent 

sediment from entering state waters.  All wash wastewater shall be controlled on site.  The 

specific BMPs related to establishing construction access that will be used on this project 

include: 

 Stabilized Construction Entrance (BMP C105) 

 Construction Haul Road (BMP C107) 

 The roads shall be swept daily should sediment collect on them.  Wheel 

washing (BMP C106), if needed, shall occur at locations where the 

sediment will be retained on site. 
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Alternate construction access BMPs are included in Appendix C as a quick reference tool for the 

onsite inspector in the event the BMP(s) listed above are deemed ineffective or inappropriate 

during construction to satisfy the requirements set forth in the General NPDES Permit 

(Appendix D).  To avoid potential erosion and sediment control issues that may cause a 

violation(s) of the NPDES Construction Stormwater permit (as provided in Appendix D), the 

Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or 

more of the alternative BMPs listed in Appendix C after the first sign that existing BMPs are 

ineffective or failing. 

3.1.3 Element #3 – Control Flow Rates 

In order to protect the properties and waterways downstream of the project site, stormwater 

discharges from the site will be controlled by construction of one sediment trap for the northern 

portion of the site and one sediment pond for the southern portion of the site as some of the first 

items of construction.  The wet cell of the permanent pond will be used for TESC.  The 

allowable discharge from the sediment pond is 0.039 cfs with calculations shown in Appendix F 

of this document.  

The project site is located west of the Cascade Mountain Crest.  As such, the project must 

comply with Minimum Requirement 7. 

In general, discharge rates of stormwater from the site will be controlled where increases in 

impervious area or soil compaction during construction could lead to downstream erosion, or 

where necessary to meet local agency stormwater discharge requirements (e.g., discharge to 

combined sewer systems).  

See Appendix F for sediment trap sizing and sediment pond riser calculations. 

Alternate flow control BMPs are included in Appendix C as a quick reference tool for the onsite 

inspector in the event the BMP(s) listed above are deemed ineffective or inappropriate during 

construction to satisfy the requirements set forth in the General NPDES Permit (Appendix D).  

To avoid potential erosion and sediment control issues that may cause a violation(s) of the 

NPDES Construction Stormwater permit (as provided in Appendix D), the Certified Erosion and 

Sediment Control Lead will promptly initiate the implementation of one or more of the alternative 

BMPs listed in Appendix C after the first sign that existing BMPs are ineffective or failing.   

3.1.4 Element #4 – Install Sediment Controls 

All stormwater runoff from disturbed areas shall be capture by an interceptor swale and 

conveyed through an appropriate sediment removal BMP before leaving the construction site or 

prior to being discharged to the downstream drainage course.  The specific BMPs to be used for 

controlling sediment on this project include: 

 Silt Fence (BMP C233) 

 Interceptor Swales (BMP C200) 

 Check Dams (BMP C207) 
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 Sediment Trap (BMP C240) 

 Sediment Pond (BMP C241)  

 Outlet Protection  (BMP C209) 

A silt fence shall be installed along the downstream perimeter of the proposed site.   

In addition, sediment will be removed from paved areas in and adjacent to construction work 

areas manually or using mechanical sweepers, as needed, to minimize tracking of sediments on 

vehicle tires away from the site and to minimize washoff of sediments from adjacent streets in 

runoff. 

Whenever possible, sediment-laden water shall be discharged into relatively level, vegetated 

areas onsite (BMP C240 paragraph 5, page 4-102). (Note: Vegetated wetlands shall not be 

used for this purpose). 

In some cases, sediment discharge in concentrated runoff can be controlled using permanent 

stormwater BMPs (e.g., infiltration swales, ponds, trenches).  Sediment loads can limit the 

effectiveness of some permanent stormwater BMPs, such as those used for infiltration or 

biofiltration; however, those BMPs designed to remove solids by settling (wet ponds or sediment 

ponds) can be used during the construction phase.  When permanent stormwater BMPs will be 

used to control sediment discharge during construction, the structure will be protected from 

excessive sedimentation with adequate erosion and sediment control BMPs.  Any accumulated 

sediment shall be removed after construction is complete and the remainder of the site has 

been stabilized. 

The following BMPs will be implemented as end-of-pipe sediment controls as required to meet 

permitted turbidity limits in the site discharge(s).  Prior to the implementation of these 

technologies, sediment sources and erosion control and soil stabilization BMP efforts will be 

maximized to reduce the need for end-of-pipe sedimentation controls. 

 Construction Stormwater Filtration (BMP C251) 

 Construction Stormwater Chemical Treatment (BMP C 250) (implemented 

only with prior written approval from Ecology). 

Alternate sediment control BMPs are included in Appendix C as a quick reference tool 

for the onsite inspector in the event the BMP(s) listed above are deemed ineffective or 

inappropriate during construction to satisfy the requirements set forth in the General 

NPDES Permit (Appendix D).  To avoid potential erosion and sediment control issues 

that may cause a violation(s) of the NPDES Construction Stormwater permit (as 

provided in Appendix D), the Certified Erosion and Sediment Control Lead will promptly 

initiate the implementation of one or more of the alternative BMPs listed in Appendix C 

after the first sign that existing BMPs are ineffective or failing. 
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3.1.5 Element #5 – Stabilize Soils 

Exposed and unworked soils shall be stabilized with the application of effective BMPs to prevent 

erosion throughout the life of the project.  The specific BMPs for soil stabilization that shall be 

used on this project include: 

 Temporary and Permanent Seeding (BMP C120) 

 Mulching (BMP C121) 

 Plastic Covering (BMP C123) 

 Dust Control (BMP C140) 

Seeding shall occur on all areas to remain unworked pursuant to below.  Dust shall be 

controlled if construction occurs during the summer.  The project site is located west of the 

Cascade Mountain Crest.  As such, no soils shall remain exposed and unworked for more than 

7 days during the dry season (May 1 to September 30) and 2 days during the wet season 

(October 1 to April 30).  Regardless of the time of year, all soils shall be stabilized at the end of 

the shift before a holiday or weekend if needed based on weather forecasts. 

In general, cut and fill slopes will be stabilized as soon as possible and soil stockpiles will be 

temporarily covered with plastic sheeting.  All stockpiled soils shall be stabilized from erosion, 

protected with sediment trapping measures, and where possible, be located away from storm 

drain inlets, waterways, and drainage channels. 

Alternate soil stabilization BMPs are included in Appendix C as a quick reference tool for the 

onsite inspector in the event the BMP(s) listed above are deemed ineffective or inappropriate 

during construction to satisfy the requirements set forth in the General NPDES Permit 

(Appendix D).  To avoid potential erosion and sediment control issues that may cause a 

violation(s) of the NPDES Construction Stormwater permit (as provided in Appendix D), the 

Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or 

more of the alternative BMPs listed in Appendix C after the first sign that existing BMPs are 

ineffective or failing. 

3.1.6 Element #6 – Protect Slopes 

All cut and fill slopes will be designed, constructed, and protected in a manner that minimizes 

erosion.  To the east of the site, the grades slope towards the project site. There is 

approximately 1.01 acres of land to the east of the site in an area of approximately 35' x 1282' 

that drains onto this site.  The land cover for this area is pervious landscaping  and the10-year 

flow in 15 minute timesteps is 0.0073 cfs. This flow spanning over the 1,282 linear feet is 

negligible and should not cause any erosion problems during construction.   

 The following specific BMPs will be used to protect slopes for this project: 

 Temporary and Permanent Seeding (BMP C120) 

 Interceptor Swales (BMP C200) 
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 Nets and Blankets (BMP C122) 

Temporary and permanent seeding shall be used at all exposed areas pursuant to the prior 

mentioned schedule (seasonal restrictions).  Swales shall be used to convey stormwater from 

the steep slopes to the east of the site into the northern sediment trap.  Nets shall be used to 

stabilize slopes on the eastern portion of the site with steep slopes.  

Alternate slope protection BMPs are included in Appendix C as a quick reference tool for the 

onsite inspector in the event the BMP(s) listed above are deemed ineffective or inappropriate 

during construction to satisfy the requirements set forth in the General NPDES Permit 

(Appendix D).  To avoid potential erosion and sediment control issues that may cause a 

violation(s) of the NPDES Construction Stormwater permit (as provided in Appendix D), the 

Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or 

more of the alternative BMPs listed in Appendix C after the first sign that existing BMPs are 

ineffective or failing. 

3.1.7 Element #7 – Protect Drain Inlets 

All storm drain inlets and culverts made operable during construction shall be protected to 

prevent unfiltered or untreated water from entering the drainage conveyance system.  However, 

the first priority is to keep all access roads clean of sediment and keep street wash water 

separate from entering storm drains until treatment can be provided.  Storm Drain Inlet 

Protection (BMP C220) will be implemented for all drainage inlets and culverts that could 

potentially be impacted by sediment-laden runoff on and near the project site.  The following 

inlet protection measures will be applied on this project:   

• Excavated Drop Inlet Protection 

• Block and Gravel Drop Inlet Protection 

• Gravel and Wire Drop Inlet Protection 

• Catch Basin Filters 

• Culvert Inlet Sediment Trap 

Inlets shall be inspected weekly at a minimum and daily during storm events.  

If the BMP options listed above are deemed ineffective or inappropriate during construction to 

satisfy the requirements set forth in the General NPDES Permit (Appendix D), or if no BMPs are 

listed above but deemed necessary during construction, the Certified Erosion and Sediment 

Control Lead shall implement one or more of the alternative BMP inlet protection options listed 

in Appendix C. 

3.1.8 Element #8 – Stabilize Channels and Outlets 

Where site runoff is to be conveyed in channels, or discharged to a stream or some other 

natural drainage point, efforts will be taken to prevent downstream erosion.  The specific BMPs 

for channel and outlet stabilization that shall be used on this project include: 
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 Site runoff shall be discharged to sediment pond (BMP C241) or sediment 

trap (BMP C240) 

 Outlet protection (BMP C209) 

 Grass-Lined Channels (BMP C201) 

The site runoff shall be discharged into the wet pond area of the permanent detention 

pond on site.  The sediment that is not collected by the interceptor swales and check 

dams will be collected in the wet pond and removed at the end of construction.  The 

sediment pond discharges to the existing drainage channel located on the Lowe's 

property.  The sediment trap discharges into the vegetated area between Wetland C and 

D through a gravel dispersal trench at the outlet to prevent erosion. 

The project site is located west of the Cascade Mountain Crest.  As such, all temporary on-site 

conveyance channels shall be designed, constructed, and stabilized following BMP C201 to 

prevent erosion from the expected peak 10 minute velocity of flow from a Type 1A, 10-year, 24-

hour recurrence interval storm for the developed condition.  Alternatively, the 10-year, 1-hour 

peak flow rate indicated by an approved continuous runoff simulation model, increased by a 

factor of 1.6, shall be used.  Stabilization, including armoring material, adequate to prevent 

erosion of outlets, adjacent streambanks, slopes, and downstream reaches shall be provided at 

the outlets of all conveyance systems. 

Alternate channel and outlet stabilization BMPs are included in Appendix C as a quick reference 

tool for the onsite inspector in the event the BMP(s) listed above are deemed ineffective or 

inappropriate during construction to satisfy the requirements set forth in the General NPDES 

Permit (Appendix D).  To avoid potential erosion and sediment control issues that may cause a 

violation(s) of the NPDES Construction Stormwater permit (as provided in Appendix D), the 

Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or 

more of the alternative BMPs listed in Appendix C after the first sign that existing BMPs are 

ineffective or failing. 

3.1.9 Element #9 – Control Pollutants 

All pollutants, including waste materials and demolition debris, that occur onsite shall be 

handled and disposed of in a manner that does not cause contamination of stormwater.  Good 

housekeeping and preventative measures will be taken to ensure that the site will be kept clean, 

well organized, and free of debris.  If required, BMPs to be implemented to control specific 

sources of pollutants are discussed below.  Vehicles, construction equipment, and/or petroleum 

product storage/dispensing: 

 All vehicles, equipment, and petroleum product storage/dispensing areas 

will be inspected regularly to detect any leaks or spills, and to identify 

maintenance needs to prevent leaks or spills. 

 On-site fueling tanks and petroleum product storage containers shall 

include secondary containment. 
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 Spill prevention measures, such as drip pans, will be used when 

conducting maintenance and repair of vehicles or equipment. 

 In order to perform emergency repairs on site, temporary plastic will be 

placed beneath and, if raining, over the vehicle. 

 Contaminated surfaces shall be cleaned immediately following any 

discharge or spill incident. 

Demolition: 

 Storm drain inlets vulnerable to stormwater discharge carrying dust, soil, 

or debris will be protected using Storm Drain Inlet Protection (BMP C220 

as described above for Element 7). 

Concrete and grout: 

 Concrete trucks shall not be washed out onto the ground.  

 Process water and slurry resulting from concrete work will be prevented 

from entering the waters of the State by implementing Concrete Handling 

measures (BMP C151). 

3.1.10 Element #10 – Control Dewatering 

All dewatering water from open cut excavation, tunneling, foundation work, trench, or 

underground vaults shall be discharged into a controlled conveyance system prior to discharge 

to the downstream drainage course.  Channels will be stabilized, per Element #8.  Clean, non-

turbid dewatering water will not be routed through stormwater sediment ponds, and will be 

discharged directly into systems tributary to the receiving waters of the State in a manner that 

does not cause erosion, flooding, or a violation of State water quality standards in the receiving 

water.  Highly turbid dewatering water from soils known or suspected to be contaminated, or 

from use of construction equipment, will require additional monitoring and treatment as required 

for the specific pollutants based on the receiving waters into which the discharge is occurring.  

Such monitoring is the responsibility of the contractor. 

However, the dewatering of soils known to be free of contamination will trigger BMPs to trap 

sediment and reduce turbidity.  At a minimum, geotextile fabric socks/bags/cells will be used to 

filter this material.  At this time no dewatering is anticipated on this site.  

If project dewatering is proposed to be discharged to the City sewer system, a "Construction 

Site Dewatering Permit" must be obtained by the contractor.  Contact city of Puyallup source 

Control Specialist, Eric Rogers, at 253-847-5523 for permit application.  

Alternate dewatering control BMPs are included in Appendix C as a quick reference tool for the 

onsite inspector in the event the BMP(s) listed above are deemed ineffective or inappropriate 

during construction to satisfy the requirements set forth in the General NPDES Permit 

(Appendix D).  To avoid potential erosion and sediment control issues that may cause a 

violation(s) of the NPDES Construction Stormwater permit (as provided in Appendix D), the 
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Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or 

more of the alternative BMPs listed in Appendix C after the first sign that existing BMPs are 

ineffective or failing. 

3.1.11 Element #11 – Maintain BMPs 

All temporary and permanent erosion and sediment control BMPs shall be maintained and 

repaired as needed to assure continued performance of their intended function.  Maintenance 

and repair shall be conducted in accordance with each particular BMP's specifications (See 

2005 SWMM WW, Vol II).  Visual monitoring of the BMPs will be conducted at least once every 

calendar week and within 24 hours of any rainfall event that causes a discharge from the site.  If 

the site becomes inactive, and is temporarily stabilized, the inspection frequency will be reduced 

to once every month. 

All temporary erosion and sediment control BMPs shall be removed within 30 days after the final 

site stabilization is achieved or after the temporary BMPs are no longer needed.  Trapped 

sediment shall be removed or stabilized on site.  Disturbed soil resulting from removal of BMPs 

or vegetation shall be permanently stabilized. 

3.1.12 Element #12 – Manage the Project 

Erosion and sediment control BMPs for this project have been designed based on the following 

principles: 

 Design the project to fit the existing topography, soils, and drainage 

patterns. 

 Emphasize erosion control rather than sediment control. 

 Minimize the extent and duration of the area exposed. 

 Keep runoff velocities low. 

 Retain sediment on site. 

 Thoroughly monitor site and maintain all ESC measures. 

 Schedule major earthwork during the dry season. 

In addition, project management will incorporate the key components listed below: 

As this project site is located west of the Cascade Mountain Crest, the project will be managed 

according to the following key project components: 

Phasing of Construction 

 The construction project is being phased to the extent practicable in order 

to prevent soil erosion, and, to the maximum extent possible, the 

transport of sediment from the site during construction. 
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 Revegetation of exposed areas and maintenance of that vegetation shall 

be an integral part of the clearing activities during each phase of 

construction, per the Scheduling BMP (C 162). 

Seasonal Work Limitations 

 From October 1 through April 30, clearing, grading, and other soil 

disturbing activities shall only be permitted if shown to the satisfaction of 

the local permitting authority that silt-laden runoff will be prevented from 

leaving the site through a combination of the following: 

 Site conditions including existing vegetative coverage, slope, soil type, 

and proximity to receiving waters; and  

 Limitations on activities and the extent of disturbed areas; and 

 Proposed erosion and sediment control measures. 

 Based on the information provided and/or local weather conditions, the 

local permitting authority may expand or restrict the seasonal limitation on 

site disturbance. 

 The following activities are exempt from the seasonal clearing and 

grading limitations: 

 Routine maintenance and necessary repair of erosion and sediment 

control BMPs; 

 Routine maintenance of public facilities or existing utility structures that do 

not expose the soil or result in the removal of the vegetative cover to soil; 

and 

 Activities where there is 100 percent infiltration of surface water runoff 

within the site in approved and installed erosion and sediment control 

facilities. 

Coordination with Utilities and Other Jurisdictions 

 Care has been taken to coordinate with utilities, other construction 

projects, and the local jurisdiction in preparing this SWPPP and 

scheduling the construction work. 

Inspection and Monitoring 

 All BMPs shall be inspected, maintained, and repaired as needed to 

assure continued performance of their intended function.  Site inspections 

shall be conducted by a person who is knowledgeable in the principles 

and practices of erosion and sediment control.  This person has the 

necessary skills to: 

 Assess the site conditions and construction activities that could impact 

the quality of stormwater, and 
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 Assess the effectiveness of erosion and sediment control measures used 

to control the quality of stormwater discharges. 

 A Certified Erosion and Sediment Control Lead shall be on-site or on-call 

at all times. 

 Whenever inspection and/or monitoring reveals that the BMPs identified 

in this SWPPP are inadequate, due to the actual discharge of or potential 

to discharge a significant amount of any pollutant, appropriate BMPs or 

design changes shall be implemented as soon as possible. 

Maintaining an Updated Construction SWPPP 

 This SWPPP shall be retained on-site or within reasonable access to the 

site. 

 The SWPPP shall be modified whenever there is a change in the design, 

construction, operation, or maintenance at the construction site that has, 

or could have, a significant effect on the discharge of pollutants to waters 

of the state. 

 The SWPPP shall be modified if, during inspections or investigations 

conducted by the owner/operator, or the applicable local or state 

regulatory authority, it is determined that the SWPPP is ineffective in 

eliminating or significantly minimizing pollutants in stormwater discharges 

from the site.  The SWPPP shall be modified as necessary to include 

additional or modified BMPs designed to correct problems identified.  

Revisions to the SWPPP shall be completed within seven (7) days 

following the inspection. 

3.1.13 Element #13 – Construction Stormwater Chemical 
Treatment 

Turbidity is difficult to control once fine particles are suspended in stormwater runoff from a 

construction site.  Sedimentation ponds are effective at removing larger particulate matter by 

gravity settling, but are ineffective at removing smaller particulates such as clay and fine silt.  

Sediment ponds are typically designed to remove sediment no smaller than medium silt 

(0.02 mm).  Chemical treatment may be used to reduce the turbidity of stormwater runoff. 

Chemical treatment can reliably provide exceptional reductions of turbidity and associated 

pollutants.  Very high turbidities can be reduced to levels comparable to what is found in 

streams during dry weather.  Traditional BMPs used to control soil erosion and sediment loss 

from sites under development may not be adequate to ensure compliance with the water quality 

standard for turbidity in the receiving water.  Chemical treatment may be required to protect 

streams from the impact of turbid stormwater discharges, especially when construction is to 

proceed through the wet season. 

Formal written approval from Ecology and the Local Permitting Authority is required for 

the use of chemical treatment regardless of site size.  The intention to use Chemical 
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Treatment shall be indicated on the Notice of Intent for coverage under the General 

Construction Permit.  Chemical treatment systems should be designed as part of the 

Construction SWPPP, not after the fact.  Chemical treatment may be used to correct 

problem sites in limited circumstances with formal written approval from Ecology and 

the Local Permitting Authority. 

The SEPA review authority must be notified at the application phase of the project review (or the 

time that the SEPA determination on the project is performed) that chemical treatment is 

proposed.  If it is added after this stage, an addendum will be necessary and may result in 

project approval delay. 

See Appendix II-B Vol. II, Ecology 2005 SWMMWW for background information on chemical 

treatment. 

Criteria for Chemical Treatment Product Use 

Chemically treated stormwater discharged from construction sites must be nontoxic to aquatic 

organisms.  The following protocol shall be used to evaluate chemicals proposed for stormwater 

treatment at construction sites.  Authorization to use a chemical in the field based on this 

protocol does not relieve the applicant from responsibility for meeting all discharge and 

receiving water criteria applicable to a site. 

 Treatment chemicals must be approved by EPA for potable water use. 

 Petroleum-based polymers are prohibited. 

 Prior to authorization for field use, jar tests shall be conducted to 

demonstrate that turbidity reduction necessary to meet the receiving 

water criteria can be achieved.  Test conditions, including but not limited 

to raw water quality and jar test procedures, should be indicative of field 

conditions.  Although these small-scale tests cannot be expected to 

reproduce performance under field conditions, they are indicative of 

treatment capability. 

 Prior to authorization for field use, the chemically treated stormwater shall 

be tested for aquatic toxicity.  Applicable procedures defined in 

Chapter 173-205 WAC, Whole Effluent Toxicity Testing and Limits, shall 

be used.  Testing shall use stormwater from the construction site at which 

the treatment chemical is proposed for use or a water solution using soil 

from the proposed site. 

 The proposed maximum dosage shall be at least a factor of five lower 

than the no observed effects concentration (NOEC). 

 The approval of a proposed treatment chemical shall be conditional, 

subject to full-scale bioassay monitoring of treated stormwater at the 

construction site where the proposed treatment chemical is to be used. 
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 Treatment chemicals that have already passed the above testing protocol 

do not need to be reevaluated.  Contact the Department of Ecology 

Regional Office for a list of treatment chemicals that have been evaluated 

and are currently approved for use. 

Treatment System Design Considerations 

The design and operation of a chemical treatment system should take into consideration the 

factors that determine optimum, cost-effective performance.  It may not be possible to fully 

incorporate all of the classic concepts into the design because of practical limitations at 

construction sites.  Nonetheless, it is important to recognize the following: 

 The right chemical must be used at the right dosage.  A dosage that is 

either too low or too high will not produce the lowest turbidity.  There is an 

optimum dosage rate.  This is a situation where the adage "adding more 

is always better" is not the case. 

 The coagulant must be mixed rapidly into the water to insure proper 

dispersion. 

 A flocculation step is important to increase the rate of settling, to produce 

the lowest turbidity, and to keep the dosage rate as low as possible. 

 Too little energy input into the water during the flocculation phase results 

in flocs that are too small and/or insufficiently dense.  Too much energy 

can rapidly destroy floc as it is formed. 

 Since the volume of the basin is a determinant in the amount of energy 

per unit volume, the size of the energy input system can be too small 

relative to the volume of the basin. 

 Care must be taken in the design of the withdrawal system to minimize 

outflow velocities and to prevent floc discharge.  The discharge should be 

directed through a physical filter such as a vegetated swale that would 

catch any unintended floc discharge. 

Treatment System Design 

Chemical treatment systems shall be designed as batch treatment systems using either ponds 

or portable trailer-mounted tanks.  Flow-through continuous treatment systems are not allowed 

at this time. 

A chemical treatment system consists of the stormwater collection system (either temporary 

diversion or the permanent site drainage system), a storage pond, pumps, a chemical feed 

system, treatment cells, and interconnecting piping. 



Stormwater Pollution Prevention Plan 

 

 

 17 16718 SWPPP 

The treatment system shall use a minimum of two lined treatment cells.  Multiple treatment cells 

allow for clarification of treated water while other cells are being filled or emptied.  Treatment 

cells may be ponds or tanks.  Ponds with constructed earthen embankments greater than six 

feet high require special engineering analyses.  Portable tanks may also be suitable for some 

sites. 

The following equipment should be located in an operations shed: 

 the chemical injector; 

 secondary containment for acid, caustic, buffering compound, and 

treatment chemical; 

 emergency shower and eyewash, and 

 monitoring equipment which consists of a pH meter and a turbidimeter. 

Sizing Criteria 

The combination of the storage pond or other holding area and treatment capacity should be 

large enough to treat stormwater during multiple day storm events.  It is recommended that at a 

minimum the storage pond or other holding area should be sized to hold 1.5 times the runoff 

volume of the 10-year, 24-hour storm event.  Bypass should be provided around the chemical 

treatment system to accommodate extreme storm events.  Runoff volume shall be calculated 

using the methods presented in Volume 3, Chapter 2.  If no hydrologic analysis is required for 

the site, the Rational Method may be used. 

Primary settling should be encouraged in the storage pond.  A forebay with access for 

maintenance may be beneficial. 

There are two opposing considerations in sizing the treatment cells.  A larger cell is able to treat 

a larger volume of water each time a batch is processed.  However, the larger the cell the longer 

the time required to empty the cell.  A larger cell may also be less effective at flocculation and 

therefore require a longer settling time.  The simplest approach to sizing the treatment cell is to 

multiply the allowable discharge flow rate times the desired drawdown time.  A 4-hour 

drawdown time allows one batch per cell per 8-hour work period, given 1 hour of flocculation 

followed by two hours of settling. 

The permissible discharge rate governed by potential downstream effect can be used to 

calculate the recommended size of the treatment cells.  The following discharge flow rate limits 

shall apply: 

 If the discharge is directly or indirectly to a stream, the discharge flow rate 

shall not exceed 50 percent of the peak flow rate of the 2-year, 24-hour 

event for all storm events up to the 10-year, 24-hour event. 
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 If discharge is occurring during a storm event equal to or greater than the 

10-year, 24-hour event, the allowable discharge rate is the peak flow rate 

of the 10-year, 24-hour event. 

 Discharge to a stream should not increase the stream flow rate by more 

than 10 percent. 

 If the discharge is directly to a lake, a major receiving water listed in 

Appendix C of Volume I, or to an infiltration system, there is no discharge 

flow limit. 

 If the discharge is to a municipal storm drainage system, the allowable 

discharge rate may be limited by the capacity of the public system.  It may 

be necessary to clean the municipal storm drainage system prior to the 

start of the discharge to prevent scouring solids from the drainage 

system. 

 Runoff rates shall be calculated using the methods presented in Volume 

3, Chapter 2 for the pre-developed condition.  If no hydrologic analysis is 

required for the site, the Rational Method may be used. 

Monitoring 

The following monitoring shall be conducted.  Test results shall be recorded on a daily log kept 

on site: 

Operational Monitoring 

 pH, conductivity (as a surrogate for alkalinity), turbidity and temperature 

of the untreated stormwater 

 Total volume treated and discharged 

 Discharge time and flow rate 

 Type and amount of chemical used for pH adjustment 

 Amount of polymer used for treatment 

 Settling time 

Compliance Monitoring 

 pH and turbidity of the treated stormwater 

 pH and turbidity of the receiving water 

Biomonitoring:  Treated stormwater shall be tested for acute (lethal) toxicity.  Bioassays shall be 

conducted by a laboratory accredited by Ecology, unless otherwise approved by Ecology.  The 
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performance standard for acute toxicity is no statistically significant difference in 

survival between the control and 100 percent chemically treated stormwater. 

Acute toxicity tests shall be conducted with the following species and protocols: 

 Fathead minnow, Pimephales promelas (96 hour static-renewal test, 

method:  EPA/600/4-90/027F).  Rainbow trout, Oncorhynchus mykiss 

(96 hour static-renewal test, method:  EPA/600/4-90/027F) may be used 

as a substitute for fathead minnow. 

 Daphnid, Ceriodaphnia dubia, Daphnia pulex, or Daphnia magna (48 hour 

static test, method: EPA/600/4-90/027F). 

All toxicity tests shall meet quality assurance criteria and test conditions in the most recent 

versions of the EPA test method and Ecology Publication # WO-R-95-80, Laboratory Guidance 

and Whole Effluent Toxicity Test Review Criteria. 

Bioassays shall be performed on the first five batches and on every tenth batch thereafter, or as 

otherwise approved by Ecology.  Failure to meet the performance standard shall be immediately 

reported to Ecology. 

Discharge Compliance:  Prior to discharge, each batch of treated stormwater must be 

sampled and tested for compliance with pH and turbidity limits.  These limits may be 

established by the water quality standards or a site-specific discharge permit.  Sampling and 

testing for other pollutants may also be necessary at some sites.  Turbidity must be within 

5 NTUs of the background turbidity.  Background is measured in the receiving water, upstream 

from the treatment process discharge point.  pH must be within the range of 6.5 to 8.5 standard 

units and not cause a change in the pH of the receiving water of more than 0.2 standard units.  

It is often possible to discharge treated stormwater that has a lower turbidity than the receiving 

water and that matches the pH. 

Treated stormwater samples and measurements shall be taken from the discharge pipe or 

another location representative of the nature of the treated stormwater discharge.  Samples 

used for determining compliance with the water quality standards in the receiving water shall not 

be taken from the treatment pond prior to decanting.  Compliance with the water quality 

standards is determined in the receiving water. 

Operator Training 

Each contractor who intends to use chemical treatment shall be trained by an experienced 

contractor on an active site for at least 40 hours. 

Standard BMPs 

Surface stabilization BMPs should be implemented on site to prevent significant erosion.  All 

sites shall use a truck wheel wash to prevent tracking of sediment off site. 
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Sediment Removal and Disposal 

 Sediment shall be removed from the storage or treatment cells as 

necessary.  Typically, sediment removal is required at least once during a 

wet season and at the decommissioning of the cells.  Sediment remaining 

in the cells between batches may enhance the settling process and 

reduce the required chemical dosage. 

 Sediment may be incorporated into the site away from drainages. 

3.1.14 Element #14 – Construction Stormwater Filtration 

Filtration removes sediment from runoff originating from disturbed areas of the site. 

Traditional BMPs used to control soil erosion and sediment loss from sites under development 

may not be adequate to ensure compliance with the water quality standard for turbidity in the 

receiving water.  Filtration may be used in conjunction with gravity settling to remove sediment 

as small as fine silt (0.5 μm).  The reduction in turbidity will be dependent on the particle size 

distribution of the sediment in the stormwater.  In some circumstances, sedimentation and 

filtration may achieve compliance with the water quality standard for turbidity. 

Unlike chemical treatment, the use of construction stormwater filtration does not require 

approval from Ecology. 

Filtration may also be used in conjunction with polymer treatment in a portable system to assure 

capture of the flocculated solids. 

Design and Installation Specifications – Background Information 

Filtration with sand media has been used for over a century to treat water and wastewater.  The 

use of sand filtration for treatment of stormwater has developed recently, generally to treat 

runoff from streets, parking lots, and residential areas.  The application of filtration to 

construction stormwater treatment is currently under development. 

Two types of filtration systems may be applied to construction stormwater treatment: rapid and 

slow.  Rapid sand filters are the typical system used for water and wastewater treatment.  They 

can achieve relatively high hydraulic flow rates, on the order of 2 to 20 gpm/sf, because they 

have automatic backwash systems to remove accumulated solids.  In contrast, slow sand filters 

have very low hydraulic rates, on the order of 0.02 gpm/sf, because they do not have backwash 

systems.  To date, slow sand filtration has generally been used to treat stormwater.  Slow sand 

filtration is mechanically simple in comparison to rapid sand filtration but requires a much larger 

filter area. 

Filtration Equipment 

Sand media filters are available with automatic backwashing features that can filter to 50 µm 

particle size.  Screen or bag filters can filter down to 5 µm.  Fiber wound filters can remove 
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particles down to 0.5 µm.  Filters should be sequenced from the largest to the smallest pore 

opening.  Sediment removal efficiency will be related to particle size distribution in the 

stormwater. 

Treatment Process Description 

Stormwater is collected at interception point(s) on the site and is diverted to a sediment pond or 

tank for removal of large sediment and storage of the stormwater before it is treated by the 

filtration system.  The stormwater is pumped from the trap, pond, or tank through the filtration 

system in a rapid sand filtration system.  Slow sand filtration systems are designed as flow 

through systems using gravity. 

If large volumes of concrete are being poured, pH adjustment may be necessary. 

Maintenance Standards 

Rapid sand filters typically have automatic backwash systems that are triggered by a pre-set 

pressure drop across the filter.  If the backwash water volume is not large or substantially more 

turbid than the stormwater stored in the holding pond or tank, backwash return to the pond or 

tank may be appropriate.  However, land application or another means of treatment and 

disposal may be necessary. 

 Screen, bag, and fiber filters must be cleaned and/or replaced when they 

become clogged. 

 Sediment shall be removed from the storage and/or treatment ponds as 

necessary.  Typically, sediment removal is required once or twice during 

a wet season and at the decommissioning of the ponds. 

3.2 Site Specific BMPs 

Site specific BMPs are shown on the TESC Plan Sheets and Details in Appendix A.  These site 

specific plan sheets will be updated annually. 
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4.0 Construction Phasing and BMP 
Implementation 

The BMP implementation schedule will be driven by the construction schedule.  The following 

provides a sequential list of the proposed construction schedule milestones and the 

corresponding BMP implementation schedule.  The list contains key milestones such as wet 

season construction. 

The BMP implementation schedule listed below is keyed to proposed phases of the construction 

project, and reflects differences in BMP installations and inspections that relate to wet season 

construction.  The project site is located west of the Cascade Mountain Crest.  As such, the dry 

season is considered to be from May 1 to September 30 and the wet season is considered to be 

from October 1 to April 30. 

 Estimate of Construction start date: August 2023  

 Estimate of Construction finish date:  August 2024  

 Mobilize equipment on site:    

 Mobilize and store all ESC and soil stabilization products 

(store materials on hand BMP C150):    

 Install ESC measures:    

 Install stabilized construction entrance:    

 Begin clearing and grubbing:    

 Temporary erosion control measures (hydroseeding):    

 Site inspections reduced to monthly:    

 Begin concrete pour and implement BMP C151:    

 Excavate and install new utilities and services (Phase 1):    

 Complete utility construction:    

 Begin implementing soil stabilization and sediment 

control BMPs throughout the site in preparation for wet 

season:    

 WET SEASON STARTS: October 1, 2023  
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5.0 Pollution Prevention Team 

5.1 Roles and Responsibilities 

The pollution prevention team consists of personnel responsible for implementation of the 

SWPPP, including the following: 

 Certified Erosion and Sediment Control Lead (CESCL) – primary 

contractor contact, responsible for site inspections (BMPs, visual 

monitoring, sampling, etc.); to be called upon in case of failure of any 

ESC measures. 

 Resident Engineer – For projects with engineered structures only 

(sediment ponds/traps, sand filters, etc.): site representative for the owner 

that is the project's supervising engineer responsible for inspections and 

issuing instructions and drawings to the contractor's site supervisor or 

representative 

 Emergency Ecology Contact – individual to be contacted at Ecology in 

case of emergency.  Go to the following website to get the name and 

number for the Ecology contact information: 

http://www.ecy.wa.gov/org.html. 

 Emergency Owner Contact – individual that is the site owner or 

representative of the site owner to be contacted in the case of an 

emergency. 

 Non-Emergency Ecology Contact – individual that is the site owner or 

representative of the site owner than can be contacted if required. 

 Monitoring Personnel – personnel responsible for conducting water 

quality monitoring; for most sites this person is also the Certified Erosion 

and Sediment Control Lead. 
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5.2 Team Members 

Names and contact information for those identified as members of the pollution prevention team 

are provided in the following table. 

Title Name(s) Phone Number 

Certified Erosion and Sediment Control 
Lead (CESCL) 

TBD 

 

 

Resident Engineer Dan Balmelli (425) 251-6222 

Emergency Ecology Contact Clay Keown (360) 407-6048 

Emergency Owner Contact Kevin Anderson (206) 870-1100 

Non-Emergency Ecology Contact Cara Visintainer  (425) 251-6222 

Monitoring Personnel TBD   
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6.0 Site Inspections and Monitoring 

Monitoring includes visual inspection, monitoring for water quality parameters of concern, and 

documentation of the inspection and monitoring findings in a site log book.  A site log book will 

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

 A record of the implementation of the SWPPP and other permit 

requirements; 

 Site inspections; and, 

 Stormwater quality monitoring. 

For convenience, the inspection form and water quality monitoring forms included in this 

SWPPP include the required information for the site log book.  This SWPPP may function as the 

site log book if desired, or the forms may be separated and included in a separate site log book.  

However, if separated, the site log book but must be maintained on-site or within reasonable 

access to the site and be made available upon request to Ecology or the local jurisdiction. 

6.1 Site Inspection 

All BMPs will be inspected, maintained, and repaired as needed to assure continued 

performance of their intended function.  The inspector will be a Certified Erosion and Sediment 

Control Lead (CESCL) per BMP C160.  The name and contact information for the CESCL is 

provided in Section 5 of this SWPPP. 

Site inspection will occur in all areas disturbed by construction activities and at all stormwater 

discharge points.  Stormwater will be examined for the presence of suspended sediment, 

turbidity, discoloration, and oily sheen.  The site inspector will evaluate and document the 

effectiveness of the installed BMPs and determine if it is necessary to repair or replace any of 

the BMPs to improve the quality of stormwater discharges.  All maintenance and repairs will be 

documented in the site log book or forms provided in this document.  All new BMPs or design 

changes will be documented in the SWPPP as soon as possible. 

6.1.1 Site Inspection Frequency 

Site inspections will be conducted at least once a week and within 24 hours following any 

rainfall event which causes a discharge of stormwater from the site.  For sites with temporary 

stabilization measures, the site inspection frequency can be reduced to once every month. 

6.1.2 Site Inspection Documentation 

The site inspector will record each site inspection using the site log inspection forms provided in 

Appendix E.  The site inspection log forms may be separated from this SWPPP document, but 

will be maintained on-site or within reasonable access to the site and be made available upon 

request to Ecology or the local jurisdiction. 
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6.2 Stormwater Quality Monitoring 

6.2.1 Turbidity Sampling 

Monitoring requirements for the proposed project will include either turbidity or water 

transparency sampling to monitor site discharges for water quality compliance with the 2005 

Construction Stormwater General Permit (Appendix D).  Sampling will be conducted at all 

discharge points at least once per calendar week. 

Turbidity or transparency monitoring will follow the analytical methodologies described in 

Section S4 of the 2005 Construction Stormwater General Permit (Appendix D).  The key 

benchmark values that require action are 25 NTU for turbidity (equivalent to 32 cm 

transparency) and 250 NTU for turbidity (equivalent to 6 cm transparency).  If the 25 NTU 

benchmark for turbidity (equivalent to 32 cm transparency) is exceeded, the following steps will 

be conducted: 

1. Ensure all BMPs specified in this SWPPP are installed and functioning as 

intended. 

2. Assess whether additional BMPs should be implemented, and document 

revisions to the SWPPP as necessary. 

3. Sample discharge location daily until the analysis results are less than 

25 NTU (turbidity) or greater than 32 cm (transparency). 

If the turbidity is greater than 25 NTU (or transparency is less than 32 cm) but less than 

250 NTU (transparency greater than 6 cm) for more than 3 days, additional treatment BMPs will 

be implemented within 24 hours of the third consecutive sample that exceeded the benchmark. 

If the 250 NTU benchmark for turbidity (or less than 6 cm transparency) is exceeded at any 

time, the following steps will be conducted: 

1. Notify Ecology by phone within 24 hours of analysis (see Section 5.0 of 

this SWPPP for contact information). 

2. Continue daily sampling until the turbidity is less than 25 NTU (or 

transparency is greater than 32 cm). 

3. Initiate additional treatment BMPs such as off-site treatment, infiltration, 

filtration, and chemical treatment within 24 hours of the first 250 NTU 

exceedance. 

4. Implement additional treatment BMPs as soon as possible, but within 

7 days of the first 250 NTU exceedance. 

5. Describe inspection results and remedial actions taken in the site log 

book and in monthly discharge monitoring reports as described in Section 

7.0 of this SWPPP. 
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6.2.2 pH Sampling 

Stormwater runoff will be monitored for pH starting on the first day of any activity that includes 

more than 40 yards of poured or recycled concrete, or after the application of "Engineered Soils" 

such as Portland cement treated base, cement kiln dust, or fly ash.  This does not include 

fertilizers.  For concrete work, pH monitoring will start the first day concrete is poured and 

continue until 3 weeks after the last pour.  For engineered soils, the pH monitoring period begins 

when engineered soils are first exposed to precipitation and continue until the area is fully 

stabilized. 

Stormwater samples will be collected daily from all points of discharge from the site and 

measured for pH using a calibrated pH meter, pH test kit, or wide range pH indicator paper.  If 

the measured pH is 8.5 or greater, the following steps will be conducted: 

1. Prevent the high pH water from entering storm drains or surface water. 

2. Adjust or neutralize the high pH water if necessary using appropriate 

technology such as CO2 sparging (liquid or dry ice). 

3. Contact Ecology if chemical treatment other than CO2 sparging is 

planned. 
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7.0 Reporting and Recordkeeping 

7.1 Recordkeeping 

7.1.1 Site Log Book 

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

 A record of the implementation of the SWPPP and other permit 

requirements; 

 Site inspections; and, 

 Stormwater quality monitoring. 

For convenience, the inspection form and water quality monitoring forms included in this 

SWPPP include the required information for the site logbook. 

7.1.2 Records Retention 

Records of all monitoring information (site log book, inspection reports/checklists, etc.), this 

Stormwater Pollution Prevention Plan, and any other documentation of compliance with permit 

requirements will be retained during the life of the construction project and for a minimum of 

three years following the termination of permit coverage in accordance with permit condition 

S5.C. 

7.1.3 Access to Plans and Records 

The SWPPP, General Permit, Notice of Authorization letter, and Site Log Book will be retained 

on site or within reasonable access to the site and will be made immediately available upon 

request to Ecology or the local jurisdiction.  A copy of this SWPPP will be provided to Ecology 

within 14 days of receipt of a written request for the SWPPP from Ecology.  Any other 

information requested by Ecology will be submitted within a reasonable time.  A copy of the 

SWPPP or access to the SWPPP will be provided to the public when requested in writing in 

accordance with Permit Condition S5.G. 

7.1.4 Updating the SWPPP 

In accordance with Conditions S3, S4.B, and S9.B.3 of the General Permit, this SWPPP will be 

modified if the SWPPP is ineffective in eliminating or significantly minimizing pollutants in 

stormwater discharges from the site or there has been a change in design, construction, 

operation, or maintenance at the site that has a significant effect on the discharge, or potential 

for discharge, of pollutants to the waters of the State.  The SWPPP will be modified within seven 

days of determination based on inspection(s) that additional or modified BMPs are necessary to 

correct problems identified, and an updated timeline for BMP implementation will be prepared. 



Stormwater Pollution Prevention Plan 

 

 

 29 16718 SWPPP 

7.2 Reporting 

7.2.1 Discharge Monitoring Reports 

Discharge Monitoring Reports (DMRs) will be submitted to Ecology monthly.  If there was no 
discharge during a given monitoring period the DMR will be submitted as required, reporting “No 
Discharge”.  The DMR due date is fifteen (15) days following the end of each calendar month.  

7.2.2 Notification of Noncompliance 

If any of the terms and conditions of the permit are not met, and it causes a threat to human 

health or the environment, the following steps will be taken in accordance with permit 

section S5.F: 

1. Ecology will be notified within 24 hours of the failure to comply. 

2. Immediate action will be taken to stop or correct the noncompliance issue 

and to correct the problem.  If applicable, sampling and analysis of any 

noncompliance will be repeated immediately and the results submitted to 

Ecology within five (5) days of becoming aware of the violation. 

3. A detailed written report describing the noncompliance will be submitted 

to Ecology within five (5) days, unless requested earlier by Ecology. 

4. Anytime turbidity sampling indicated turbidity is 250 NTUs or greater, or 

water transparency is 6cm or less, ecology will be notified by phone within 

24 hours of analysis.  
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Appendix A – Site Plans 
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Appendix B – Construction BMPs 

Preserving Natural Vegetation (BMP C101) 

Buffer Zones (BMP C102) 

High Visibility Fence (BMP C103) 

Stabilized Construction Entrance (BMP C105) 

Wheel Wash (BMP C106) 

Construction Road/Parking Area Stabilization (BMP C107) 

Temporary and Permanent Seeding (BMP C120) 

Mulching (BMP C121) 

Nets and Blankets (BMP C122) 

Plastic Covering (BMP C123) 

Dust Control (BMP C140)  

Materials on Hand (BMP C150) 

Concrete Handling (BMP C151) 

Sawcutting and Surfacing Pollution Prevention (BMP C152) 

Interceptor Swales (BMP C200) 

Channel Lining (BMP C202) 

Water Bars (BMP C203) 

Pipe Slope Drains (BMP C204) 

Grass-Lined Channels (BMP C201) 

Check Dams (BMP C207) 

Outlet Protection (BMP C209) 

Strom Drain Inlet Protection (BMP C220) 

Gravel Filter Berm (BMP C232) 

Silt Fence (BMP C233) 

Sediment trap (BMP C240) 

Sediment pond (BMP C241) 

Construction Stormwater Chemical Treatment (BMP C250) 

Construction Stormwater Filtration (BMP C251) 

High pH Neutralization Using CO2 (BMP C252) 
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Appendix C – Alternative BMPs 

The following includes a list of possible alternative BMPs for each of the 14 elements not 

described in the main SWPPP text.  This list can be referenced in the event a BMP for a specific 

element is not functioning as designed and an alternative BMP needs to be implemented. 

Element #3 - Control Flow Rates  

BMP C235: Wattles 

 

Element #4 - Install Sediment Controls 

BMP C231: Brush Barrier 

BMP C232: Gravel Filter Berm 

BMP C234: Vegetated Strip 

BMP C235: Wattles 

 

Advanced BMPs: 

Element #5 - Stabilize Soils  

BMP C122: Nets and Blankets 

BMP C124: Sodding 

BMP C125: Topsoiling/Composting 

BMP C126: Polyacrylamide for Soil Erosion Protecting 

BMP C130: Surface Roughening 

BMP C131: Gradient Terraces 

 

Element #6 - Protect Slopes  

BMP C130: Surface Roughening  

BMP C131: Gradient Terraces  

BMP C203: Water Bars  

BMP C204: Pipe Slope Drains  

BMP C205: Subsurface Drains  

BMP C206: Level Spreader  

BMP C208: Triangular Silt Dike (Geotextile-Encased Check Dam) 

 

Element #8 - Stabilize Channels and Outlets  

BMP C122: Nets and Blankets 

 

Element #10 - Control Dewatering  

BMP C203:  Water Bars  

BMP C236:  Vegetative Filtration 



Stormwater Pollution Prevention Plan 
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Appendix D – General Permit 

To be added by contractor prior to construction.
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Appendix E – Site Inspection Forms (and Site Log) 

The results of each inspection shall be summarized in an inspection report or checklist that is 

entered into or attached to the site log book.  It is suggested that the inspection report or 

checklist be included in this appendix to keep monitoring and inspection information in one 

document, but this is optional; however, it is mandatory that this SWPPP and the site inspection 

forms be kept onsite at all times during construction, and that inspections be performed and 

documented as outlined below. 

At a minimum, each inspection report or checklist shall include: 

a. Inspection date/times 

b. Weather information: general conditions during inspection, approximate amount 
of precipitation since the last inspection, and approximate amount of precipitation 
within the last 24 hours. 

c. A summary or list of all BMPs that have been implemented, including 
observations of all erosion/sediment control structures or practices. 

d. The following shall be noted: 

i. locations of BMPs inspected, 

ii. locations of BMPs that need maintenance, 

iii. the reason maintenance is needed, 

iv. locations of BMPs that failed to operate as designed or intended, and 

v. locations where additional or different BMPs are needed, and the reason(s) 
why 

e. A description of stormwater discharged from the site.  The presence of 
suspended sediment, turbid water, discoloration, and/or oil sheen shall be noted, 
as applicable. 

f. A description of any water quality monitoring performed during inspection, and 
the results of that monitoring. 

g. General comments and notes, including a brief description of any BMP repairs, 
maintenance, or installations made as a result of the inspection. 

h. A statement that, in the judgment of the person conducting the site inspection, 
the site is either in compliance or out of compliance with the terms and conditions 
of the SWPPP and the NPDES permit.  If the site inspection indicates that the 
site is out of compliance, the inspection report shall include a summary of the 
remedial actions required to bring the site back into compliance, as well as a 
schedule of implementation. 

i. Name, title, and signature of person conducting the site inspection; and the 
following statement: “I certify under penalty of law that this report is true, 
accurate, and complete, to the best of my knowledge and belief”. 

When the site inspection indicates that the site is not in compliance with any terms and 
conditions of the NPDES permit, the Permittee shall take immediate action(s) to: stop, contain, 
and clean up the unauthorized discharges, or otherwise stop the noncompliance; correct the 



Stormwater Pollution Prevention Plan 

 

 

 35 16718 SWPPP 

problem(s); implement appropriate Best Management Practices (BMPs), and/or conduct 
maintenance of existing BMPs; and achieve compliance with all applicable standards and permit 
conditions.  In addition, if the noncompliance causes a threat to human health or the 
environment, the Permittee shall comply with the Noncompliance Notification requirements in 
Special Condition S5.F of the permit. 
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Site Inspection Form 
 

General Information 
Project Name: Wesley Homes Puyallup 
Inspector Name: TBD Title: 

CESCL # : 
 
 

Date:  Time:  
Inspection Type: □ After a rain event   
   □ Weekly  
   □ Turbidity/transparency benchmark exceedance  

   □ Other  

Weather  
Precipitation Since last inspection  In last 24 hours  
Description of General Site Conditions:  
 

 
Inspection of BMPs 

Element 1:  Mark Clearing Limits 
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
Element 2:  Establish Construction Access  
BMP:  

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        



 

 

Element 3:  Control Flow Rates  
BMP:  

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
Element 4:  Install Sediment Controls  
BMP:  

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        



 

 

Element 5:  Stabilize Soils  
BMP:  

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
Element 6:  Protect Slopes  
BMP:  

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        



 

 

Element 7:  Protect Drain Inlets  
BMP:  

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
Element 8:  Stabilize Channels and Outlets  
BMP:  

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        



 

 

Element 9:  Control Pollutants  
BMP:  

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
Element 10:  Control Dewatering  
BMP:  

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
BMP: 

Location 
Inspected Functioning 

Problem/Corrective Action 
 Y N  Y N NIP 

        
        
        
 
 

Stormwater Discharges From the Site 
 Observed? 

Problem/Corrective Action 
 Y N  

Location  
 Turbidity      
 Discoloration      
 Sheen      
Location  
 Turbidity      
 Discoloration      
 Sheen      
 



 

 

Water Quality Monitoring 
Was any water quality monitoring conducted?  □ Yes   □ No   
If water quality monitoring was conducted, record results here: 
 

If water quality monitoring indicated turbidity 250 NTU or greater; or transparency 6 cm 
or less, was Ecology notified by phone within 24 hrs?   
              □ Yes   □ No   
If Ecology was notified, indicate the date, time, contact name and phone number below: 

   Date:  
Time:  

Contact Name:  
Phone #:  

General Comments and Notes 
Include BMP repairs, maintenance, or installations made as a result of the inspection. 
Were Photos Taken?  □ Yes   □ No   
If photos taken, describe photos below: 
 



 

   

APPENDIX B 
OPERATION AND MAINTENANCE MANUAL 
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BCDEF�DGHIE�JKGLJ�MNIDOKIE�KGPEJQ�

RELESGI� TSGJU�GLV�
WEHSOJ�

TSGJU�CS�VEHSOJ�XUOYU�OJ�ICYGDEV�
OMMEVOGDEIZ�OL�[SCLD�C[�DUE�YGDYU�HGJOL�
CKELOLP�CS�OJ�HICY\OLP�OLIEDDOLP�YGKGYODZ�
C[�DUE�HGJOL�HZ�MCSE�DUGL�]̂_Q�

BC�DSGJU�CS�VEHSOJ�ICYGDEV�OMMEVOGDEIZ�OL�
[SCLD�C[�YGDYU�HGJOL�CS�CL�PSGDE�CKELOLPQ�

TSGJU�CS�VEHSOJ�̀OL�DUE�HGJOLa�DUGD�
EbYEEVJ�ĉ�KESYELD�C[�DUE�JNMK�VEKDU�GJ�
MEGJNSEV�[SCM�DUE�HCDDCM�C[�HGJOL�DC�
OLdESD�C[�DUE�ICXEJD�KOKE�OLDC�CS�CND�C[�DUE�
HGJOLe�HND�OL�LC�YGJE�IEJJ�DUGL�G�
MOLOMNM�C[�JOb�OLYUEJ�YIEGSGLYE�[SCM�DUE�
VEHSOJ�JNS[GYE�DC�DUE�OLdESD�C[�DUE�ICXEJD�
KOKEQ�

BC�DSGJU�CS�VEHSOJ�OL�DUE�YGDYU�HGJOLQ�

TSGJU�CS�VEHSOJ�OL�GLZ�OLIED�CS�CNDIED�KOKE�
HICY\OLP�MCSE�DUGL�]fg�C[�ODJ�UEOPUDQ�

hLIED�GLV�CNDIED�KOKEJ�[SEE�C[�DSGJU�CS�VEHSOJQ�

WEGV�GLOMGIJ�CS�dEPEDGDOCL�DUGD�YCNIV�
PELESGDE�CVCSJ�DUGD�YCNIV�YGNJE�
YCMKIGOLDJ�CS�VGLPESCNJ�PGJEJ�̀EQPQe�
MEDUGLEaQ�

BC�VEGV�GLOMGIJ�CS�dEPEDGDOCL�KSEJELD�XODUOL�
DUE�YGDYU�HGJOLQ�

iEVOMELD� iEVOMELD�̀OL�DUE�HGJOLa�DUGD�EbYEEVJ�ĉ�
KESYELD�C[�DUE�JNMK�VEKDU�GJ�MEGJNSEV�
[SCM�DUE�HCDDCM�C[�HGJOL�DC�OLdESD�C[�DUE�
ICXEJD�KOKE�OLDC�CS�CND�C[�DUE�HGJOLe�HND�OL�
LC�YGJE�IEJJ�DUGL�G�MOLOMNM�C[�c�OLYUEJ�
YIEGSGLYE�[SCM�DUE�JEVOMELD�JNS[GYE�DC�
DUE�OLdESD�C[�DUE�ICXEJD�KOKEQ�

BC�JEVOMELD�OL�DUE�YGDYU�HGJOLQ�

iDSNYDNSE�
WGMGPE�DC�
jSGME�GLVfCS�
TCK�iIGH�

TCK�JIGH�UGJ�UCIEJ�IGSPES�DUGL�k�JlNGSE�
OLYUEJ�CS�YSGY\J�XOVES�DUGL�]fm�OLYUQ�
�
h̀LDELD�OJ�DC�MG\E�JNSE�LC�MGDESOGI�OJ�
SNLLOLP�OLDC�HGJOLQa�

TCK�JIGH�OJ�[SEE�C[�UCIEJ�GLV�YSGY\JQ�

jSGME�LCD�JODDOLP�[INJU�CL�DCK�JIGHe�OQEQe�
JEKGSGDOCL�C[�MCSE�DUGL�gfm�OLYU�C[�DUE�
[SGME�[SCM�DUE�DCK�JIGHQ�jSGME�LCD�
JEYNSEIZ�GDDGYUEVQ�

jSGME�OJ�JODDOLP�[INJU�CL�DUE�SOJES�SOLPJ�CS�DCK�
JIGH�GLV�[OSMIZ�GDDGYUEVQ�

jSGYDNSEJ�CS�
nSGY\J�OL�

oGOLDELGLYE�KESJCL�pNVPEJ�DUGD�JDSNYDNSE�
OJ�NLJCNLVQ�

qGJOL�SEKIGYEV�CS�SEKGOSEV�DC�VEJOPL�
JDGLVGSVJQ�
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b]�JDRXDKC�BZ�CTD�IMLJ�UDJCT�FI�LDFIMRDU�
ZRBL�CTD�GBCCBL�BZ�GFINK�CB�NKcDRC�BZ�CTD�
HBWDIC�JNJD�NKCB�BR�BMC�BZ�CTD�GFINKd�GMC�NK�KB�
XFID�HDII�CTFK�F�LNKNLML�BZ�INa�NKXTDI�
XHDFRFKXD�ZRBL�CTD�UDGRNI�IMRZFXD�CB�CTD�
NKcDRC�BZ�CTD�HBWDIC�JNJDP�

AB�CRFIT�BR�UDGRNI�NK�CTD�GFINKP�

SRFIT�BR�UDGRNI�NK�FKY�NKHDC�BR�BMCHDC�JNJD�
GHBX[NKO�LBRD�CTFK�\ef�BZ�NCI�TDNOTCP�

gKHDC�FKU�BMCHDC�JNJDI�ZRDD�BZ�CRFIT�BR�
UDGRNIP�

VDFU�FKNLFHI�BR�cDODCFCNBK�CTFC�XBMHU�
ODKDRFCD�BUBRI�CTFC�XBMHU�XFMID�XBLJHFNKCI�
BR�UFKODRBMI�OFIDI�_DPOPd�LDCTFKD̀P�

AB�UDFU�FKNLFHI�BR�cDODCFCNBK�JRDIDKC�
WNCTNK�CTD�XFCXT�GFINKP�

hDUNLDKC� hDUNLDKC�_NK�CTD�GFINK̀�CTFC�DaXDDUI�b]�
JDRXDKC�BZ�CTD�IMLJ�UDJCT�FI�LDFIMRDU�ZRBL�
CTD�GBCCBL�BZ�GFINK�CB�NKcDRC�BZ�CTD�HBWDIC�
JNJD�NKCB�BR�BMC�BZ�CTD�GFINKd�GMC�NK�KB�XFID�
HDII�CTFK�F�LNKNLML�BZ�b�NKXTDI�XHDFRFKXD�
ZRBL�CTD�IDUNLDKC�IMRZFXD�CB�CTD�NKcDRC�BZ�CTD�
HBWDIC�JNJDP�

AB�IDUNLDKC�NK�CTD�GFINKP�

hCRMXCMRD�
VFLFOD�CB�
iRFLD�FKUeBR�
SBJ�hHFG�

SBJ�IHFG�TFI�TBHDI�HFRODR�CTFK�j�IkMFRD�
NKXTDI�BR�XRFX[I�WNUDR�CTFK�\el�NKXTP�
�
_gKCDKC�NI�CB�LF[D�IMRD�KB�LFCDRNFH�NI�RMKKNKO�
NKCB�LFKTBHDP̀�

SBJ�IHFG�NI�ZRDD�BZ�TBHDI�FKU�XRFX[IP�

iRFLD�KBC�INCCNKO�ZHMIT�BK�CBJ�IHFGd�NPDPd�
IDJFRFCNBK�BZ�LBRD�CTFK�fel�NKXT�BZ�CTD�ZRFLD�
ZRBL�CTD�CBJ�IHFGP�iRFLD�KBC�IDXMRDHY�
FCCFXTDUP�

iRFLD�NI�INCCNKO�ZHMIT�BK�CTD�RNIDR�RNKOI�
BR�CBJ�IHFG�FKU�ZNRLHY�FCCFXTDUP�

iRFXCMRDI�BR�
mRFX[I�NK�
nFINK�oFHHIe�
nBCCBL�

pFNKCDKFKXD�JDRIBK�qMUODI�CTFC�ICRMXCMRD�NI�
MKIBMKUP�

nFINK�RDJHFXDU�BR�RDJFNRDU�CB�UDINOK�
ICFKUFRUIP�

QRBMC�ZNHHDC�TFI�IDJFRFCDU�BR�XRFX[DU�WNUDR�
CTFK�\ej�NKXT�FKU�HBKODR�CTFK�\�ZBBC�FC�CTD�
qBNKC�BZ�FKY�NKHDCeBMCHDC�JNJD�BR�FKY�DcNUDKXD�
BZ�IBNH�JFRCNXHDI�DKCDRNKO�LFKTBHD�CTRBMOT�
XRFX[IP�

rNJD�NI�RDORBMCDU�FKU�IDXMRD�FC�GFINK�
WFHHP�

�

sttuvwxyzsz{z|tu}~�x�vz~vwz�~xv�uv~v�uz��~vw~}w� s{��



� ������������
	
���
������

	�������������������������������
�����������
��������������������
���������������
�������

	�����������������������
����������
��
�����������

������
���
���
�
�
��
�������

������
������
������������������
��
������������ ������������
���

!��"�����
��������
������
�����
���������

������
������
��
��
�������������
���#�
����
�����
�������������
$�
�������������������������
�
$�
�������������

!��"�����
��������������������������

%�����
������
����&�����
���

'����"
����������
�(�����
��(�������
�����(�
��������������������������(���"
�����
�(����
������������
���������������

)
*������
�����������"����������

!��������
�����������������������������

	�������%�"��� %�"���!���
��
&�����

%�"���
���
��
��������������
�����
���������
'����������������
�������������+��������
��,�
����
����
������
����������

	���������"���
����������

-���
��
	�����
���
!���.���
��

	�����
���������������������������
��
�����������������
�����������������/�����

������������"����������������
���������������
0����������������������
��
����

	�����
����������
�����������������'���
�����������������������������������
��
���
%�"���
�����������

%�"���
1
��
��������
2���"��

0�����
���������������������������"���
��
�����������
����������
��
�����������3�������

������������"������������
����������������
��
��������4��

%�"��������������"����������
��
�����������������

-������ -������
2����
5������

-������
�����������������
��
������(�����
���������������������������������(�
�
���
�����(�����(�������(����������������

-���������������
����������������
���������
���������������������
��������

	�����6������
3���'���
�����4�

6�����
0���
��
5������

6������
�������
���
���������7�8�
����� 6���������
�����������
�������������

9���������
1���
��

9�������������
�������
�������
������������
�� �����������������
�����
�������
����

6���������������������������
���

1���������
	
��
��

6������
��
������������������3�4��������
������

6�����
��
���������������������
��
�����������

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

)

:;;<=>?@A:ABAC;<DEF?G=AE=>AHE?=F<=E=I<AJFE=>ED>K :BLM



�

���������	���
�����	���

������������������������������������������� ��!� ������"�����������"�#���$���"�%�& �$�������"�������
����#�����"������!����� ��� �!������ �����'����"�����������������������������%�(���"�������������
� ��!� ����������#��"���!"��� �� �������������!�������#�)��������'�����!��#����!� ��������������
"�������#�� $������'�#�%�*#������������� ��!� �� ��"������� ��������������"�����������������������
���������#������������� �������#����#����#�� �##�������#������$%�

�

& ���������"�������#�'�� �!�����#��������������������#��������#���#��������!����������� �'���#�%�
(��!��!��������� ������!������������"�# ���������+�����������#�,�����"��#��#�#���������%�-����!��
�$��������������"���������������'������"��$���"�"�#!����!����%�

�
(���".�����/�!#���������#��0�"�������������������$�"�#!����!����"�����������������������$���"%�(���
"�#!����!���1���!'�������#�������������#���"��#��#�#����#���"����#%�

�
.������$��'2������ ��������$������$��������������� ���"�#!����!����"�������������$���"��#��!��3�

45�������������������"�#��

45��#��������!��!��)����������������

45��#��$�#�������"�����������
�
�
�
�

6789:;<:=>=98?7;@9A>7=;B:CA>;D9>E;FGGCHCA:>78;I789H7J>;

KLLMNOPQRKRSRTLMUVWPXNRVNORYVPNWMNVNZMR[WVNOVUO\ KS]̂



�

�
�

�������	
�����
����
�����
����������	
�����

������������������������� ����!�"�#���$"!��! � "$#���"��� ��"��!�� %�&�'"���!��!�&�!�$�(!�%%��
�����)�*#*+!��� ,�� %�&-���� ���(����$"�����!�$�$�. "��� �������(!%��*�

��/�$"!��! � "$#���"��� ��! ���������$��0!����'�� ���! ��%������"�!���!�$�(!0� ���!��!��%�%�!��*�
��� ��� �1�����"��0���"���!�$��!"����!��������������!�"�"�"������%�$�.�����$%���$�.2�!��
"�$"("$%!��� !"��$�!�$��� �"�"�$����'� &�"���!3! $�%������"��$��0!���*�

��4! � "$#��� �5%" �� �0�!�������'��������"�$"("$%!���! � "$#���������#� �����������0��"�"�!�"����
�� �0���%�!��� ���(!�*�

67789:;<=6=>=?78@AB;C9=A9:=DA;9B89A9E8=FBA9:A@:G 6>HI



�

���������	���
�����	���
������
����	���
���	����

��	��	����
�����	�

�����	�������������	���������
�������

���������������������	�������

���� !�"#$�!%&"'%!()$�*&$�!&"+�%,!

-�'�."$! /�.)0�).�!
1"("+�!��!
2."(�!"'34�.!
5�&!/$"#!

5�&!%$"#!6"%!6�$�%!$".+�.!�6"'!7!%8)".�!
*'06�%!�.!0."09%!:*3�.!�6"'!;4<!*'06,!

=>'��'�!*%!��!("9�!%).�!'�!("��.*"$!*%!
.)''*'+!*'��!?")$�,@!

5�&!%$"#!*%!A.��!�A!6�$�%!"'3!0."09%,!

! ! 2."(�!'��!%*��*'+!A$)%6!�'!��&!%$"#B!*,�,B!
%�&"."�*�'!�A!(�.�!�6"'!C4<!*'06!�A!�6�!
A."(�!A.�(!�6�!��&!%$"#,!2."(�!'��!
%�0).�$D!"��"06�3,!

2."(�!*%!%*��*'+!A$)%6!�'!�6�!.*%�.!.*'+%!�.!
��&!%$"#!"'3!A*.($D!"��"06�3,!!

2�.�#"D! /�3*(�'�!
E00)()$"�*�'!

/�3*(�'�!"00)()$"�*�'!�F0��3%!G!*'06�%!
�.!;4C!�A!"?"*$"#$�!%)(&,!

E$$!%�3*(�'�!.�(�?�3!A.�(!%��."+�!".�",!

H�3*"!2*$��.!I")$�! /�3*(�'�!
E00)()$"�*�'!
�'!5�&!H�3*"!
2*$��.%!
=J".�.*3+�%@!

/�3*(�'�!3�&�6!�F0��3%!K,7LM*'06�%!=�'!
��&!�A!A*$��.!0".�.*3+�%@,!

��!%�3*(�'�!3�&�%*�%!:6*06!:�)$3!
*(&�3�!&�.(�"#*$*�D!�A!�6�!0�(&�%�!
(�3*",!��!%�3*(�'�!3�&�%*�%!�'!��&!�A!
0".�.*3+�%,!=/�3*(�'�!�'!0".�.*3+�%!$*9�$D!
*'3*0"��%!�6"�!0".�.*3+�%!".�!&$)++�3!"'3!
.�8)*.�!("*'��'"'0�,@!

/�3*(�'�!
E00)()$"�*�'!
*'!I")$�!

/�3*(�'�!3�&�6!�F0��3%!<!*'06�%!*'!
06"(#�.,!N��9!A�.!��6�.!*'3*0"��.%!�A!
0$�++�3!0".�.*3+�%!�.!�?�.A$�:,!

��!%�3*(�'�!3�&�%*�%!*'!?")$�!#����(!�A!
A*.%�!06"(#�.,!J".�.*3+�%!6"?�!#��'!
06�09�3!"'3!.�&$"0�3!�.!%�.?*0�3!"%!
'��3�3,!

5."%6!"'3!
1�#.*%!
E00)()$"�*�'!

5."%6!"'3!3�#.*%!"00)()$"��3!*'!?")$�,! ��!�."%6!�.!3�#.*%!*'!?")$�,!

/�3*(�'�!*'!
1."*'!
O*&�%4J$�"'M!
P)�%!

Q6�'!3."*'!&*&�%B!0$�"'M�)�%B!#�0�(�!A)$$!
:*�6!%�3*(�'�!"'34�.!3�#.*%,!

/�3*(�'�!"'3!3�#.*%!6"%!#��'!.�(�?�3,!

1"("+�3!
O*&�%!

E'D!&".�!�A!�6�!&*&�%!�6"�!".�!0.)%6�3!�.!
3"("+�3!3)�!��!0�..�%*�'!"'34�.!
%���$�(�'�,!

O*&�!.�&"*.�3!"'34�.!.�&$"0�3!��!3�%*+'!
%&�0*A*0"�*�'%,!

J�?�.4$*3!'��!
*'!&$"0�!

J�?�.4$*3!*%!(*%%*'+!�.!�'$D!&".�*"$$D!*'!
&$"0�,!E'D!�&�'!("'6�$�!.�8)*.�%!
*((�3*"��!("*'��'"'0�,!

H"'6�$�!"00�%%!0�?�.�3,!

N�09*'+!
(�06"'*%(!
'��!:�.9*'+!

H�06"'*%(!0"''��!#�!�&�'�3!#D!�'�!
("*'��'"'0�!&�.%�'!:*�6!&.�&�.!���$%,!
R�$�%!0"''��!#�!%�"��3,!/�$AM$�09*'+!
0�?�.4$*3!3��%!'��!:�.9,!

H�06"'*%(!�&�'%!:*�6!&.�&�.!���$%,!!

J�?�.4$*3!
3*AA*0)$�!��!
.�(�?�!

P'�!("*'��'"'0�!&�.%�'!0"''��!.�(�?�!
0�?�.4$*3!"A��.!"&&$D*'+!SK!$#%,!�A!$*A�,!

J�?�.4$*3!0"'!#�!.�(�?�3!"'3!.�*'%�"$$�3!
#D!�'�!("*'��'"'0�!&�.%�',!!

I")$�!
/�.)0�).�!
>'0$)3�%!
J."09%!*'!
Q"$$B!R����(B!
1"("+�!��!

J."09%!:*3�.!�6"'!;47!*'06!�.!�?*3�'0�!�A!
%�*$!&".�*0$�%!�'��.*'+!�6�!%�.)0�).�!
�6.�)+6!�6�!0."09%B!�.!
("*'��'"'0�4*'%&�0�*�'!&�.%�''�$!
3���.(*'�!�6"�!�6�!?")$�!*%!'��!%�.)0�)."$$D!
%�)'3,!

I")$�!.�&$"0�3!�.!.�&"*.%!("3�!%�!�6"�!
?")$�!(���%!3�%*+'!%&�0*A*0"�*�'%!"'3!*%!
%�.)0�)."$$D!%�)'3,!

TUUVWXYZ[T[\[]UV̂_̀YaW[_WX[b_YẀVW_WcV[d̀_WX_̂Xe T\ff
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y]XYQXUW�]Z�UggQaiUZgS�k]Rj�XRURS�UZi�WQgUW�
a\WSX�UZi�aŜ\WUR]QZX_�
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1.0 ANALYSIS OF THE MINIMUM REQUIREMENTS 

This is a new development project and meets the threshold for a new development such that all 
10 Minimum Requirements apply to this project site.  The following is an explanation of how each 
Minimum Requirement is met. 

Minimum Requirement No. 1:  Preparation of Stormwater Site Plan. 

Response:  This Stormwater Site Plan prepared for the project meets the requirements of 
Minimum Requirement No. 1. 

Minimum Requirement No. 2:  Construction Stormwater Pollution Prevention Plan. 

Response:  A Construction Stormwater Pollution Prevention Plan is located within this Final 
Stormwater Site Plan prepared for this project site as Appendix A. 

Minimum Requirement No. 3:  Source Control of Pollution. 

Response:  Available and reasonable Source Control BMPs will be applied to this project for the 
type of source control pollution being produced on this project site.  At the minimum the trash 
enclosures will be covered and the parking lot will be swept on a regular basis.  In addition, the 
owner will be educated about the proper use of pesticides and fertilizers on this project site. 

Minimum Requirement No. 4:  Preservation of Natural Drainage Systems and Outfalls. 

Response:  This project will continue to discharge to a ditch between the Lowes Home 
Improvement site and this project site which courses in a northerly direction to Bradley Lake 
several hundred feet away.  This ditch has been modified in the past; however, wetland area, A, 
C and D, on site will be preserved with this new development and portions of the site runoff will 
be routed to the wetlands in order to assure that hydrology is maintained.  For the Wetlands D 
and C to the north, hydrology will be maintained through dispersion of runoff from the north 
building roof.  For Wetland A, a flow splitting control structure will route a portion of the detention 
pond discharge into the wetland.  The other portion of the pond discharge will be routed to the 
Lowe's drainage ditch as it does under existing conditions.  

Minimum Requirement No. 5:  On-Site Stormwater Management. 

Response:  This project has a few acres of grassy areas landscaping type land cover in addition 
to several buildings, drive aisles, and parking lots.  The on-site soils consist of fill type material 
which is not conducive for infiltration and the location of the proposed stormwater pond is 
negatively impacted by groundwater per the geotechnical report.  Wetlands A, C, and D will have 
the hydrology maintained; however, for the most part this site is not conducive for on-site 
stormwater management. 

Minimum Requirement No. 6:  Runoff Treatment. 

Response:  This project site is proposing a stormwater treatment wetland (BMP T10.30) below 
live detention storage prior to discharge to the on-site ditch that flows to Bradley Lake.  This offers 
enhanced treatment, as Bradley Lake is a fish bearing lake which requires enhanced water 
quality treatment. The constructed wetland is allowed to be located under the live storage if the 2-
year mitigated discharge rate is less than 3 feet above the static water surface elevation.  In this 
case the 2-year release is 0.11 cfs and this occurs at approximately 3 feet above static water 
surface elevation per the stage storage table calculated in WWHM 2012.  There is an access 
road to the west of the site that will be treated for water quality by use of a Stormfilter Catchbasin. 
This has been sized to treat the 91st percentile of storm events through WWHM water quality 
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calculations before entering the pond, as the outlet of the pipe is near the end of the stormwater 
treatment wetland and therefore would not be receiving adequate treatment through the pond 
alone.  

Minimum Requirement No. 7:  Flow Control. 

Response:  This project is providing flow control in the form of a detention pond located above a 
stormwater treatment wetland according to City of Puyallup standards, which has adopted the 
2005 Department of Ecology Manual for Western Washington as their criteria setting requirement 
for detention.  This is a duration matching standard and utilizes the 2012 Western Washington 
Hydrology Model (WWHM). 

Minimum Requirement No. 8:  Wetlands Protection. 

Response:  The wetlands will be protected and maintained in perpetuity on this site.  Please refer 
to the Wetland Exhibit as well as the Grading and Storm Drainage Plan that shows how these 
wetlands will maintain hydrology after development of this project site.  A portion of the runoff 
from the North Building will be routed to Wetlands C and D adjacent to the North Building to 
maintain the wetland hydrology.  A portion of the discharge from the detention pond will be routed 
to Wetland A in order to maintain wetland hydrology. Runoff routed to the wetlands will be 
discharged through a dispersion trench for each wetland. A hydroperiod analysis for each wetland 
can be found in the Wetland Exhibit within section 5.0 of this report.  

Minimum Requirement No. 9:  Basin/Watershed Planning. 

Response:  This project site is located in the "State Highway Basin" planning area of the City of 
Puyallup. No additional requirements are required by that plan.  

Minimum Requirement No. 10:  Operation and Maintenance. 

Response:  An Operation and Maintenance Manual is located within this Final Stormwater Site 
Plan as Appendix B. 
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2.0 PROJECT OVERVIEW 

The proposed Wesley Homes Senior Living Project is an approximate 14.36-acre site located 
within a portion of the Southwest quarter of Section 3, Township 19 North, Range 4 East, 
Willamette Meridian, City of Puyallup, Pierce County, Washington.  More particularly, the site is 
located on the northwest corner of 10th Street S.E. and 39th Avenue S.E. within the City of 
Puyallup.  Please see the attached Vicinity Map in section 4.0 for an exact depiction of the project 
site. 

With the exception of a minor wetland (Wetland B) located centrally to the project, there are 
multiple wetland areas on this project site that will be kept intact with this development.  In 
addition, the project site tends to slope in a westerly direction at a fairly constant grade down 
toward a drainage channel which courses northerly toward Bradley Lake approximately 1/8 mile 
from the project site.   Please refer to the Section 4.0 Off-Site Analysis for the FEMA Map for this 
project site. 

The existing conditions on the site were modeled as till forest even though extensive filling and 
grading has occurred on the project site in the past.  The on-site soils are mapped as Everett and 
Nielsen, which are gravelly sand and very gravelly sand respectively.  Please refer to the Soils 
Map shown later in this report for the mapping of the on-site soils.  However, this project site 
modeled the existing as till type soils due to the extensive filling that has occurred on the property 
as indicated in the Soils Report.  In addition, due to the high groundwater table (at the location of 
the pond) and the multiple wetlands located on site, the soils are not as conducive to infiltration 
as previously thought. 

Under developed conditions there are two drainage basins on the project site, one in the north 
and one in the south.  The north basin totals 1.94 acres with 1.75 acres of impervious and the 
south basin totals 8.91 acres with 4.99 acres of impervious.  

The south basin consists of parking, drive aisles, landscaping, building rooftops, and a pond with 
a wetland adjacent to the pond.  The pollution generating impervious surfaced plus the pervious 
landscaping area will all be treated and detained prior to a portion of the discharge going to 
Wetland A to maintain the hydroperiod.  The runoff not routed to the wetland will be discharged to 
the Lowe's drainage ditch to the northwest of the site.    

For the north basin, a portion of the runoff from the north building rooftop will be routed to 
Wetlands C and D to maintain the wetland hydrology.  A hydroperiod analysis for the areas 
routed to each wetland can be found in the Wetland Flow Distribution Exhibit in section 5.0 of this 
report.  

The project site discharges to a ditch which is tributary to Bradley Lake, a fish-bearing lake.  
Therefore, enhanced treatment is required.  Enhanced water quality is being provided for this site 
through a stormwater treatment wetland at the bottom of the detention pond.  These facilities are 
sized based on the WWHM as adopted by the City of Puyallup and developed by the Department 
of Ecology.  Please refer to the later sections of this report for the sizing calculations for this 
facility.  
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3.0 EXISTING CONDITIONS SUMMARY 

Under pre-existing conditions the entire 14.36-acre site was till forest over soils conducive for 
infiltration.  Extensive filling has occurred; however, most of the site still consists of till forest 
second growth at this time with portions consisting of vacant land and the remaining portions 
pastureland.  The site drains at a constant grade from east to west to a large drainage ditch which 
courses northerly adjacent to the Lowes Home Improvement warehouse, to Bradley Lake Park.  
The drainage ditch was previously relocated and reconfigured to its current condition as part of 
the Lowe's Construction Project in 2010.  The ditch was sized to convey tributary flows in 
accordance with the state highway basin plan developed by Brown and Caldwell for the city.  The 
Lowes Home Improvement warehouse forms the project site western neighbor and the ditch is 
located between Lowes Home Improvement warehouse and the project site. 

The site is shaped like the letter "J" and drains to Bradley Lake a couple hundred feet northward 
of the project site. 

There are two basin areas on the developed site; the northern basin and the southern basin, 
which are shown as an exhibit within Section 5.0.  The existing wetland areas are also shown as 
an exhibit within Section 5.0.  This exhibit shows the tributary areas to the existing wetlands on-
site.  

The Soil Survey Map shows that the site is mostly Everett gravelly sandy loam with areas of 
Kitsap silt loam and Neilton gravelly loamy sand.  This map is shown as an exhibit in Section 4.0. 
Further discussion of the soils can be found in the soils report located in Section 5.0. 
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4.0 OFF-SITE ANALYSIS REPORT 

As mentioned previously, the site drains almost immediately into a drainage channel adjacent to 
the west property line of the project site and courses northerly and within 200 to 300 feet 
discharges into Bradley Lake, a fairly large water body located within the City of Puyallup City 
Limits.  Bradley Lake backwaters into the ditch conveyance system during peak storm events; 
however, that ditch conveyance system is much lower in elevation than the proposed project site 
development area and there is no perceptible impact to the development area. 

There is no upstream basin contributing runoff to this project site as 39th Avenue S.E. forms the 
project site's southern boundary and has its own conveyance and collection system.  To the east, 
the area is developed with its own conveyance and collection system.  There is approximately 
1.01 acres of vegetated land to the east that could drain towards the site.  The runoff for the 10-
year storm is calculated to be 0.0073 cfs, spanning over 1,282 feet, and would therefore be 
negligible.  
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5.0 PERMANENT STORMWATER CONTROL PLAN 

Part A Existing Site Hydrology 

The pre-developed condition used for sizing the flow control facility at this project site was 
a till forest condition which produces release rates very small in nature therefore, impact 
to the downstream drainage course are negligible. The area used for modeling this 
condition is 8.91 acres for the south basin and 1.94 acres for the north basin. The 
predeveloped condition is shown in the following pages of this document.   

Part B Developed Site Hydrology 

Under developed conditions there will be two separate drainage basins on the project 
site, both of which will drain to the same drainage channel after being routed through 
wetland areas after detention and treatment in the south basin and roof runoff matching 
hydrology to the north basin wetland.  The total area of the south basin is 8.91 acres with 
4.99 acres of impervious surface and the north basin consists of 1.94 acres, 1.75 acres of 
which is rooftop.  The WWHM Model was used in sizing the flow control facility which is a 
combined detention/wetland pond.  Calculations can be seen on the following pages of 
this document as well as the developed basin exhibit.  

Part C Performance Standards and Goals 

This project meets the Stream Protection Standard of the 2005 Department of Ecology 
Stormwater Management Manual utilizing WWHM.  The conveyance system for this 
project site was sized using the Santa Barbara Urban Hydrograph (SBUH) methodology 
which is an accepted conveyance standard as allowed by the 2005 DOE Manual.  
Enhanced water quality treatment is being provided for through a Stormwater Treatment 
Wetland BMP T10.30 in the 2005 DOE Manual.  

Part D Flow Control System 

As mentioned previously, the flow control system, consisting of a combination 
detention/wetland pond with control structure, on this project site is sized according to the 
WWHM Model 2012 version and the requirements of the 2005 Department of Ecology 
manual.  To ensure that wetland hydrology for Wetlands A, C and D on site, portions of 
roof areas from buildings across the site will be directed to each wetland.  The pond will 
be lined with 18 inches compacted till liner per the DOE Manual Volume V, Section 4.4.  
Please see further calculations and hydroperiod analysis within this section of the report 
under the Wetland Flow Distribution Exhibit. Calculations sizing the dispersion trenches 
for the runoff routed to each wetland can also be found in the later part of this section.  

Part E Water Quality System 

As mentioned previously, a stormwater treatment wetland located below the live storage 
in the detention pond located in the south basin will treat runoff prior to discharge to the 
ditch.  Enhanced water quality is required because Bradley Lake is a fish bearing lake 
and the stormwater treatment wetland provides this level of treatment.  The constructed 
wetland is allowed to be located under the live storage if the 2-year mitigated discharge 
rate is less than 3 feet above the static water surface elevation, which is true for this pond 
design.  Please see the following pages for calculations following BMP T10.30 sizing.  

The stormwater runoff from the access road to the Lowe's site towards the west will have 
separate water quality treatment, as the runoff is released into the pond near the flow 
control structure and does not go through the presettling cell or travel through the 
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constructed wetland cell to the full extent necessary to treat the stormwater. A stormfilter 
catchbasin will be used to treat this runoff.  For Stormfilter sizing, the allowable Cartridge 
flowrate for GULD is 7.5 gpm/cartridge for the 18" cartridge.  The 91st percentile of runoff 
from WWHM Water Quality analysis is used to size the Stormfilter Unit.  This is the 
adjusted 15 min flow output from WWHM, which is 0.0155 cfs or 6.96 gpm.  Therefore an 
18" stormfilter is adequate at treating the flows for the access road.  

There are multiple underground garages for the proposed development. As this 
development is a senior living facility, the assumed traffic in and out of the garages is 
relatively small and it is assumed that the event creating the most runoff would be when 
the garage is washed out by a garden hose or pressure washer.  A typical garden hose 
has a flow of approximately 13 gallons per minute (gpm) and an industrial size pressure 
washer has a flow of less than 5 gpm. The proposed oil water separators for this site 
have a maximum process flow of 20 gpm, which is more than adequate to treat the runoff 
from washing out the parking garage. There are also catchbasins at the entrances to the 
underground garages to capture any stormwater runoff before entering the garage, which 
makes any additional stormwater runoff from outside the garage minimal, if any.  

A grease interceptor is required for the discharge from the kitchen to the sanitary sewer. 
Calculations have been provided on the following pages to determine the 1,500 gallon 
unit is adequate for this site.  

Part F Conveyance System Analysis and Design 

The conveyance system for the site was sized to convey the 25-year storm event utilizing 
a precipitation rate of 3.5 inches in a 24-hour period.  The SBUH methodology was 
followed with a time of concentration in each area draining to each catch basin of 5 
minutes, which is a conservative rate.  A Manning's 'n' value of 0.012 was used for each 
pipe conveyance element and a backwater analysis was also performed to determine the 
performance of the conveyance facilities.   



GREASE INTERCEPTOR SIZING 
 
A grease interceptor is required for the kitchen in the proposed lodge. This was determined by 
calculating the number of drainage fixture units (DFUs) for the proposed facility, and using that 
number in table 1014.3.6 of the Uniform Plumbing Code (UPC) to determine the appropriate grease-
interceptor size. The minimum grease interceptor size is a 1,250 gallon unit, but per the city of 
Puyallup standard detail, there is no grease interceptor of this size and therefore a 1,500 gallon unit 
will be used. Below is a summary of the fixtures and calculations.  
 
KITCHEN FIXTURE SUMMARY: 
FLOOR DRAINS X 4 X (2 DFU) = 8 DFU 
HAND SINKS X 5 X (2 DFU)  = 10 DFU 
PREP SINKS X 6 X (3 DFU) = 18 DFU 
MOP SINK X 1 X (3 DFU) = 3 DFU 
3-COMPARTMENT SINK X 1 X (3 DFU) = 3 DFU 
DISHWASHER X 2 X (2 DFU)  = 4 DFU 
INDIRECT WASTE X 7 X (1 DFU) = 7 DFU 
TOTAL  = 53 DFU 
 
 
CAPACITY: 
Total number of DFUs based on the kitchen fixture connection schedule from plumbing plan sheet 
P0.01 and summarized above = 53 DFU 
 
Per table 1014.3.6 UPC minimum grease interceptor sizing = 1250 gallons 
 
As there is no 1250 gallon grease interceptor per City of Puyallup standard detail, use 1500 gallon 
grease interceptor to be used per City of Puyallup detail.  
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FLOW CONTROL AND WATER QUALITY SIZING CRITERIA 

 
 
 
North Basin: 
 

Roof area to wetland = 0.75 Acres 
 

 
South Basin: 
 

Impervious  = 6.18 Acres 
Pervious  =  3.92 Acres 
 
Total Area  = 10.10 Acres 
  
 
 
Detention Volume Required  = 128,000 cf 
Detention Volume Provided  = 128,000 cf 
Water Quality volume   = 0.7209 ac-ft 
 

 



Project: 

BCE #: 16718

REQUIRED WQ VOLUME (PER WWHM) = 31,402 CF (0.7209 ac-ft)

Elevation (ft) Area (sf) Inc. Volume (cf) Total Volume (cf)

447.00 2,451 0 0

448.00 3,481 2,966 2,966

449.00 4,590 4,036 7,002

450.00 5,765 5,178 12,179

451.00 7,013 6,389 18,568

Elevation (ft) Area (sf) Inc. Volume (cf) Total Volume (cf)

449.00 2,339 0 0

450.00 7,894 5,117 5,117

451.00 11,526 9,710 14,827

CELL 1

WQ WSE 451

Length (@ WQ WSE) 150

Width (@ WQ WSE) 46

Length/Width Ratio 3.2:1

CELL 2

WQ WSE 451

Length (@ WQ WSE) 192

Width (@ WQ WSE) 46

Length/Width Ratio 4.17:1

Wetland Cell (2) Pond Volume Summary

Water Quality Volume Provided = 33,500 CF*

Water Quality  Volume Summary

Presettling Cell (1) Pond Volume Summary

Wesley Homes Puyallup

*Per DOE Sizing procedure of BMP T10.30, step 5 notes that, " This [sizing]

will result in a facility that holds less volume than that determined in Step 

1 above. This is acceptable."

P:\16000s\16718\excel\16718-Pond Calc.xls 5/24/2017



Project: 

BCE #:

Elevation (ft) Area (sf) Inc. Volume (cf) Total Volume (cf)

451.00 18,821 0 0

452.00 21,459 20,140 20,140

453.00 24,157 22,808 42,948

454.00 26,931 25,544 68,492

455.00 29,766 28,349 96,841

456.00 32,668 31,217 128,058

-7,448,304 -7,320,247

Max WSE = 456

Length (@  WSE) = 380

Width (@  WSE) = 77

Length/Width Ratio = 4.9:1

Detention Pond Volume Summary

Wesley Homes Puyallup

Detention Pond Volume Summary

Detention Volume Provided = 128,000 CF

REQUIRED DETENTION VOLUME =128,000 CF

16718

P:\16000s\16718\excel\16718-Pond Calc.xls 6/2/2017



CONSTRUCTED WETLAND CALCULATIONS 

 
1. Volume of water quality required = 0.7209 ac-ft (from WWHM calculations) 

 

2. Surface Area of stormwater wetland required = (0.7209 x 43,560)/3 = 10,468 sf  

 

a. S.A. available at bottom of live storage = 18,402 sf 

 

3. Presettling cell surface area required = 10,468 / 4  = 2,617 sf  

 

a. Presetling surface area provided = 7,013 sf 

b. Presettling volume provided = 18,568 cf 

 

4. Wetland cell surface area required = 10,468 - 2,617 = 7,851 sf 

 

a. Wetland cell surface area provided = 11,526 sf 

 

5. Depth distribution of second cell 

 

a. Berm at WQ Design Water Surface 

 

i. 0.1' to 1' = 25% 

ii. 1' to 2' = 55% 

iii. 2'-2.5" = 20% 

 



FLOW SPLITTING CALCULATIONS 

The pond flow will be split with a portion of the runoff going to Wetland A, and a portion going to the 
Lowe's drainage ditch.   

The orifice that will convey stormwater to Wetland A has already been determined to be 1.25" for the for 
the bottom orifice.  Knowing these diameters, heights, head, and the flowrate that needs to be maintained 
at these elevations to provide adequate flow control for the site, the orifice sizing to the drainage ditch is 
calculated below.   

Pond Full to Top of Riser Release Rates 

 HEAD 
(H, ft) 

Bottom Orifice = 0.1364 cfs 5.0' 

Middle Orifice = 0.1615 cfs 1.435' 

Top Orifice           = 0.0494 cfs 1.0' 

DETERMINATION OF PROPORTIONAL FLOW 

To Wetland A QA To Drainage Ditch QX 

Bottom O.D @ 1.25" =  0.0947 Bottom =0.1364 - 0.0947 =  0.0417 

Middle O.D. @ 0" =  0 Middle = 0.1615-0=  0.1615 

Top O.D. @ 0"  =  0 Top = 0.0189 - 0 = 0.0494 

Using equation for orifice diameter (inches), and solving: 

Orifice Diameter (O.D.) = 
H

Q88.36
 = ( ) ( ) )( 2/12/1

/88.36 HQ  

North East 

Btm O.D. = 1-1/4" Btm O.D. = 7/8"   

Mid O.D.  =      0" Mid. O.D. =        2-1/4" 

Top O.D. = 0" Top O.D. = 1-1/4" 

 



 

OIL/WATER SEPARATOR DETAILS 

 

 

 



No. 25-CPS
Vault

Adjustable Frame
No. 38/25-TA

Cover With

Inlet Pipe

Outlet PipeFacet     Coalescing Pack®

opauburn.com

Items Shown Are Subject To Change Without Notice

Issue Date: August 2012                                                                               126                                                                     ©2006-2012 Oldcastle Precast, Inc.                               

25-CPS OIL WATER SEPARATOR

Mailing Address  

PO Box 588            

Auburn, WA 98071    

Phone: 800-892-1538

Fax: 253-735-4201

Email: opauburn@oldcastle.com

Delivering Reliability

FOR DETAILS, SEE REVERSE >>
 

e

Projected Plate Area = 64 Sq/ft

Maximum Process Flow = 60 GPM



A A

PLAN VIEW

SECTION AA

opauburn.com

                                                                                                                 126.1                                                                      ©2006-2012 Oldcastle Precast, Inc.                                

25-CPS

Delivering Reliability

SCALE: 3/4” = 1’-0”
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DISPERSAL TRENCH SIZING 

 
To size the dispersal trenches for this project, a maximum height of water flowing over the grade board is 
0.05 feet, the roughness coefficient used is 0.35.  The maximum slope on either side of the dispersion 
trench is 20% and varies based on the slope of the downside of the trench.    
 
 
 
 



Project Description

Friction Method Manning Formula

Solve For Bottom Width

Input Data

Roughness Coefficient 0.350

Channel Slope 0.20000 ft/ft

Normal Depth 0.05 ft

Discharge 0.33 ft³/s

Results

Bottom Width 25.68 ft

Flow Area 1.28 ft²

Wetted Perimeter 25.78 ft

Hydraulic Radius 0.05 ft

Top Width 25.68 ft

Critical Depth 0.02 ft

Critical Slope 6.90387 ft/ft

Velocity 0.26 ft/s

Velocity Head 0.00 ft

Specific Energy 0.05 ft

Froude Number 0.20

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.05 ft

Critical Depth 0.02 ft

Channel Slope 0.20000 ft/ft

Critical Slope 6.90387 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Bottom Width

Input Data

Roughness Coefficient 0.350

Channel Slope 0.10000 ft/ft

Normal Depth 0.05 ft

Discharge 0.21 ft³/s

Results

Bottom Width 23.34 ft

Flow Area 1.17 ft²

Wetted Perimeter 23.44 ft

Hydraulic Radius 0.05 ft

Top Width 23.34 ft

Critical Depth 0.01 ft

Critical Slope 7.46275 ft/ft

Velocity 0.18 ft/s

Velocity Head 0.00 ft

Specific Energy 0.05 ft

Froude Number 0.14

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.05 ft

Critical Depth 0.01 ft

Channel Slope 0.10000 ft/ft

Critical Slope 7.46275 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Bottom Width

Input Data

Roughness Coefficient 0.350

Channel Slope 0.10000 ft/ft

Normal Depth 0.05 ft

Discharge 0.29 ft³/s

Results

Bottom Width 31.80 ft

Flow Area 1.59 ft²

Wetted Perimeter 31.90 ft

Hydraulic Radius 0.05 ft

Top Width 31.80 ft

Critical Depth 0.01 ft

Critical Slope 7.45963 ft/ft

Velocity 0.18 ft/s

Velocity Head 0.00 ft

Specific Energy 0.05 ft

Froude Number 0.14

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.05 ft

Critical Depth 0.01 ft

Channel Slope 0.10000 ft/ft

Critical Slope 7.45963 ft/ft
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WETLAND FLOW DISTRIBUTION EXHIBIT 
 
An analysis was done comparing the runoff volumes from the predeveloped area draining to the wetlands 
and the developed areas to be routed to each wetland.  The predeveloped condition for the site is mostly 
forested, with some soils modeled as pasture area.   
 
For the mitigated condition for the wetlands, the point of compliance has been modeled as an area of 
saturated pervious land that represents the land flow will travel across before entering into the appropriate 
wetland.  To determine the roof areas that should flow to each wetland, the model was run through many 
iterations to match the predeveloped and developed runoff volumes over an annual interval.  The roof 
runoff to Wetlands C and D is directed through dispersion trenches with no detention.  Wetland A has the 
runoff routed from the detention pond through a flow control structure to reach these volumes after 
detention. The predeveloped average annual runoff to wetland C is 0.895 acre-feet.  The developed 
condition was matched within 1% by routing 0.30 acres of roof which corresponds to 0.900 acre-feet of 
runoff volume.  For wetland D, the predeveloped annual runoff is 1.274 acre-feet and the proposed 
condition of 0.45 acres of roof draining to the wetland is 1.294 acre-feet which is within 2 percent of the 
predeveloped condition.  For wetland A, the predeveloped annual runoff is 9.87 acre-feet of runoff volume 
with 10.80 acre-feet for the developed condition, which is within 9 percent of the predeveloped condition.  
 
 
This is a slope wetland, and per the DOE 2012 Manual in Appendix I-D, this model and outputs of 
WWHM in regards to wetlands are more accurate for depressional wetlands and less so for a slope 
wetlands. Therefore, the criteria for determining wetland runoff volumes within WWHM 2012 has been 
used as guidance to determine runoff areas appropriate for this situation.  That being said, the addition of 
more water to this wetland over the course of the year will not cause ponding within the wetland and 
continue into the Lowe's drainage ditch downstream from the site.  Erosion is more of a concern with the 
additional flow in this situation. The use of dispersion trenches to convey the stormwater runoff into the 
wetland will minimize the erosion potential and excess runoff is preferable to a lack of runoff.  
 
 

Wetland 
Predeveloped Basin 

Area 
Developed Basin 

Area 

A 6.96 AC 
10.85 ac* 

*(release from pond) 

C 0.63 AC 0.30 AC 

D 0.90 AC 0.45 AC 
 
 
 

Wetland 
Predeveloped 
Volume (ac-ft) 

Developed 
Volume (ac-ft) 

Percent 
Difference 

A 9.8868 10.8027 9% 

C 0.8947 0.8999 1% 

D 1.2744 1.2941 2% 
 
 
 
 
 
 
 
 



 

 
 

Wetland A 
 

 
 

Wetland C 
 

 
 

Wetland D 



WETLAND A - FLOW FROM DETENTION POND

MONTH

PREDEVELOPED 

VOLUME (AC-FT)

DEVELOPED 

VOLUME (AC-FT)

DIFFERENCE 

(ABSOLUTE 

VALUE AC-FT)

PERCENT 

DIFFERENCE

Jan 1.7631 1.8769 0.1138 6%

Feb 1.6428 1.5895 0.0533 3%

Mar 1.4216 1.3346 0.087 6%

Apr 0.9026 0.7552 0.1474 16%

May 0.6023 0.4081 0.1942 32%

Jun 0.4343 0.2734 0.1609 37%

Jul 0.3433 0.1164 0.2269 66%

Aug 0.2779 0.0767 0.2012 72%

Sep 0.2324 0.2210 0.0114 5%

Oct 0.2434 0.6542 0.4108 169%

Nov 0.6087 1.5036 0.8949 147%

Dec 1.4144 1.9931 0.5787 41%

TOTALS 9.8868 10.8027 0.9159 9%

Diameter to 

Wetland (in.)

Diameter to 

drianage ditch (in.)

Orifice elevation 

(ft)

ORIFICE 1 1.25 0.88 451.00

ORIFICE 2 0 2.25 454.57

ORIFICE 3 0 1.25 455.00

Wetland Spreadsheet.xlsx



WETLAND C - FLOW FROM ROOF

MONTH

PREDEVELOPED 

VOLUME (AC-FT)

DEVELOPED 

VOLUME (AC-FT)

DIFFERENCE 

(ABSOLUTE 

VALUE AC-FT)

PERCENT 

DIFFERENCE

Jan 0.1596 0.1749 0.0153 10%

Feb 0.1487 0.1501 0.0014 1%

Mar 0.1287 0.1253 0.0034 3%

Apr 0.0817 0.0762 0.0055 7%

May 0.0545 0.0438 0.0107 20%

Jun 0.0393 0.0234 0.0159 40%

Jul 0.0311 0.0122 0.0189 61%

Aug 0.0252 0.0073 0.0179 71%

Sep 0.021 0.0083 0.0127 60%

Oct 0.022 0.0216 0.0004 2%

Nov 0.055 0.0909 0.0359 65%

Dec 0.1279 0.1659 0.038 30%

TOTALS 0.8947 0.8999 0.0052 1%

Wetland Spreadsheet.xlsx



WETLAND D - FLOW FROM ROOF

MONTH

PREDEVELOPED 

VOLUME (AC-FT)

DEVELOPED 

VOLUME (AC-FT)

DIFFERENCE 

(ABSOLUTE 

VALUE AC-FT)

PERCENT 

DIFFERENCE

Jan 0.2273 0.2408 0.0135 6%

Feb 0.2121 0.219 0.0069 3%

Mar 0.1838 0.1646 0.0192 10%

Apr 0.1168 0.0981 0.0187 16%

May 0.0779 0.0574 0.0205 26%

Jun 0.0562 0.0312 0.025 44%

Jul 0.0444 0.0149 0.0295 66%

Aug 0.0359 0.0088 0.0271 75%

Sep 0.03 0.0126 0.0174 58%

Oct 0.0313 0.0431 0.0118 38%

Nov 0.0773 0.1595 0.0822 106%

Dec 0.1814 0.2441 0.0627 35%

TOTALS 1.2744 1.2941 0.0197 2%

Wetland Spreadsheet.xlsx
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General Model Information
Project Name: 16718-South-Pond TO WETLAND

Site Name: Wesley Homes Puyallup

Site Address: 707 39th Ave. SE

City: Puyallup

Report Date: 5/26/2017

Gage:

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 1.00

Version Date: 2016/02/25

Version: 4.2.12

POC Thresholds

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

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     5.5
 C, Pasture, Flat    1.46

 Pervious Total 6.96

Impervious Land Use acre

 Impervious Total 0

 Basin Total 6.96

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     4.11

 Pervious Total 4.11

Impervious Land Use acre
 ROOF TOPS FLAT     2.5
 PARKING FLAT       3.49

 Impervious Total 5.99

 Basin Total 10.1

Element Flows To:
Surface Interflow Groundwater
SSD Table  1 SSD Table  1
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Lateral Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre 
 SAT IMP DIS FLAT  .3
Element Flows To:
Surface Interflow Groundwater
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Mitigated Routing

SSD Table  1
Depth: 6 ft.
Element Flows To:
Outlet 1 Outlet 2
Lateral Basin  1

              SSD Table Hydraulic Table

Stage  Area  Volume  Outlet  Outlet                          
(feet)  (ac.)  (ac-ft.)  Struct  Struct  NotUsed NotUsed NotUsed 
0.000   0.432   0.000   0.000   0.000   0.000   0.000   0.000   
0.100   0.438   0.044   0.013   0.006   0.000   0.000   0.000   
0.200   0.444   0.088   0.019   0.008   0.000   0.000   0.000   
0.300   0.450   0.132   0.023   0.010   0.000   0.000   0.000   
0.400   0.456   0.178   0.027   0.012   0.000   0.000   0.000   
0.500   0.462   0.224   0.030   0.013   0.000   0.000   0.000   
0.600   0.468   0.270   0.033   0.014   0.000   0.000   0.000   
0.700   0.474   0.317   0.035   0.016   0.000   0.000   0.000   
0.800   0.481   0.365   0.038   0.017   0.000   0.000   0.000   
0.900   0.487   0.413   0.040   0.018   0.000   0.000   0.000   
1.000   0.493   0.462   0.042   0.019   0.000   0.000   0.000   
1.100   0.499   0.512   0.044   0.020   0.000   0.000   0.000   
1.200   0.505   0.562   0.046   0.020   0.000   0.000   0.000   
1.300   0.511   0.613   0.048   0.021   0.000   0.000   0.000   
1.400   0.517   0.664   0.050   0.022   0.000   0.000   0.000   
1.500   0.524   0.716   0.052   0.023   0.000   0.000   0.000   
1.600   0.530   0.769   0.054   0.024   0.000   0.000   0.000   
1.700   0.536   0.822   0.055   0.024   0.000   0.000   0.000   
1.800   0.542   0.876   0.057   0.025   0.000   0.000   0.000   
1.900   0.548   0.931   0.058   0.026   0.000   0.000   0.000   
2.000   0.555   0.986   0.060   0.026   0.000   0.000   0.000   
2.100   0.561   1.042   0.061   0.027   0.000   0.000   0.000   
2.200   0.567   1.098   0.063   0.028   0.000   0.000   0.000   
2.300   0.574   1.155   0.064   0.028   0.000   0.000   0.000   
2.400   0.580   1.213   0.066   0.029   0.000   0.000   0.000   
2.500   0.586   1.271   0.067   0.030   0.000   0.000   0.000   
2.600   0.593   1.330   0.068   0.030   0.000   0.000   0.000   
2.700   0.599   1.390   0.070   0.031   0.000   0.000   0.000   
2.800   0.606   1.450   0.071   0.031   0.000   0.000   0.000   
2.900   0.612   1.511   0.072   0.032   0.000   0.000   0.000   
3.000   0.618   1.572   0.073   0.032   0.000   0.000   0.000   
3.100   0.625   1.635   0.075   0.033   0.000   0.000   0.000   
3.200   0.631   1.697   0.076   0.033   0.000   0.000   0.000   
3.300   0.638   1.761   0.077   0.034   0.000   0.000   0.000   
3.400   0.644   1.825   0.078   0.034   0.000   0.000   0.000   
3.500   0.651   1.890   0.079   0.035   0.000   0.000   0.000   
3.600   0.657   1.955   0.080   0.572   0.000   0.000   0.000   
3.700   0.664   2.021   0.082   1.495   0.000   0.000   0.000   
3.800   0.670   2.088   0.083   2.607   0.000   0.000   0.000   
3.900   0.677   2.155   0.084   3.751   0.000   0.000   0.000   
4.000   0.683   2.223   0.085   4.769   0.000   0.000   0.000   
4.100   0.690   2.292   0.086   5.556   0.000   0.000   0.000   
4.200   0.697   2.361   0.087   6.063   0.000   0.000   0.000   
4.300   0.703   2.431   0.088   6.437   0.000   0.000   0.000   
4.400   0.710   2.502   0.089   7.067   0.000   0.000   0.000   
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4.500   0.717   2.573   0.090   8.681   0.000   0.000   0.000   
4.600   0.724   2.645   0.091   12.45   0.000   0.000   0.000   
4.700   0.730   2.718   0.092   20.10   0.000   0.000   0.000   
4.800   0.737   2.791   0.093   34.00   0.000   0.000   0.000   
4.900   0.744   2.865   0.094   57.34   0.000   0.000   0.000   
5.000   0.750   2.940   0.095   94.21   0.000   0.000   0.000   
5.100   0.757   3.015   0.598   149.7   0.000   0.000   0.000   
5.200   0.764   3.091   1.501   230.3   0.000   0.000   0.000   
5.300   0.771   3.168   2.599   343.6   0.000   0.000   0.000   
5.400   0.777   3.246   3.731   498.7   0.000   0.000   0.000   
5.500   0.784   3.324   4.739   706.5   0.000   0.000   0.000   
5.600   0.791   3.402   5.502   979.7   0.000   0.000   0.000   
5.700   0.798   3.482   5.994   1332.932 0.000   0.000   0.000   
5.800   0.805   3.562   6.441   11.06   0.000   0.000   0.000   
5.900   0.811   3.643   6.826   11.30   0.000   0.000   0.000   
6.000   0.818   3.724   7.191   11.53   0.000   0.000   0.000   

Outlet structure to wetland Outlet structure to ditch

(ft)(ft)
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 6.96
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 4.41
Total Impervious Area: 5.99

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.165836
5 year 0.255273
10 year 0.310331
25 year 0.37404
50 year 0.417245
100 year 0.457022

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.12985
5 year 0.157215
10 year 0.173743
25 year 0.193288
50 year 0.207067
100 year 0.220299

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1902 0.122 0.130
1903 0.112 0.138
1904 0.191 0.156
1905 0.086 0.125
1906 0.042 0.093
1907 0.243 0.157
1908 0.187 0.124
1909 0.183 0.129
1910 0.245 0.150
1911 0.171 0.114
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1912 0.610 0.224
1913 0.267 0.121
1914 0.073 0.101
1915 0.111 0.120
1916 0.173 0.140
1917 0.064 0.089
1918 0.189 0.127
1919 0.138 0.103
1920 0.170 0.128
1921 0.193 0.140
1922 0.189 0.140
1923 0.162 0.131
1924 0.078 0.093
1925 0.095 0.100
1926 0.166 0.116
1927 0.112 0.110
1928 0.136 0.130
1929 0.262 0.159
1930 0.177 0.168
1931 0.159 0.121
1932 0.124 0.117
1933 0.125 0.121
1934 0.343 0.166
1935 0.165 0.116
1936 0.149 0.120
1937 0.216 0.156
1938 0.145 0.116
1939 0.016 0.091
1940 0.156 0.150
1941 0.082 0.092
1942 0.224 0.151
1943 0.120 0.144
1944 0.222 0.205
1945 0.193 0.135
1946 0.113 0.130
1947 0.076 0.113
1948 0.337 0.144
1949 0.293 0.159
1950 0.092 0.086
1951 0.121 0.112
1952 0.439 0.225
1953 0.398 0.205
1954 0.152 0.127
1955 0.125 0.082
1956 0.071 0.078
1957 0.213 0.126
1958 0.434 0.175
1959 0.276 0.183
1960 0.083 0.105
1961 0.267 0.172
1962 0.154 0.125
1963 0.083 0.085
1964 0.088 0.172
1965 0.302 0.160
1966 0.094 0.104
1967 0.138 0.127
1968 0.144 0.111
1969 0.143 0.120
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1970 0.214 0.128
1971 0.323 0.161
1972 0.215 0.157
1973 0.268 0.167
1974 0.162 0.135
1975 0.340 0.213
1976 0.192 0.158
1977 0.071 0.094
1978 0.312 0.179
1979 0.097 0.125
1980 0.183 0.145
1981 0.175 0.128
1982 0.079 0.114
1983 0.270 0.165
1984 0.124 0.149
1985 0.183 0.160
1986 0.171 0.121
1987 0.306 0.165
1988 0.195 0.127
1989 0.181 0.107
1990 0.204 0.116
1991 0.165 0.144
1992 0.232 0.149
1993 0.220 0.123
1994 0.324 0.146
1995 0.070 0.121
1996 0.363 0.159
1997 0.147 0.120
1998 0.166 0.146
1999 0.025 0.105
2000 0.131 0.143
2001 0.070 0.102
2002 0.254 0.190
2003 0.199 0.142
2004 0.189 0.140
2005 0.380 0.177
2006 0.111 0.102
2007 0.108 0.140
2008 0.178 0.116
2009 0.130 0.116
2010 0.109 0.137
2011 0.092 0.087
2012 0.130 0.136
2013 0.099 0.101
2014 0.080 0.088
2015 0.136 0.148
2016 0.061 0.110
2017 0.248 0.170
2018 0.452 0.169
2019 0.432 0.198
2020 0.146 0.150
2021 0.228 0.153
2022 0.101 0.099
2023 0.195 0.141
2024 0.440 0.193
2025 0.173 0.114
2026 0.276 0.143
2027 0.111 0.129
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2028 0.095 0.082
2029 0.196 0.126
2030 0.337 0.164
2031 0.124 0.084
2032 0.071 0.095
2033 0.109 0.087
2034 0.101 0.104
2035 0.377 0.179
2036 0.206 0.131
2037 0.060 0.092
2038 0.172 0.145
2039 0.024 0.085
2040 0.095 0.119
2041 0.129 0.126
2042 0.368 0.168
2043 0.192 0.152
2044 0.250 0.157
2045 0.179 0.122
2046 0.198 0.145
2047 0.158 0.112
2048 0.187 0.097
2049 0.170 0.135
2050 0.122 0.130
2051 0.184 0.188
2052 0.110 0.113
2053 0.186 0.128
2054 0.235 0.156
2055 0.081 0.105
2056 0.091 0.101
2057 0.138 0.102
2058 0.173 0.117
2059 0.279 0.155

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.6104 0.2248
2 0.4522 0.2241
3 0.4401 0.2125
4 0.4394 0.2055
5 0.4337 0.2052
6 0.4319 0.1975
7 0.3979 0.1930
8 0.3797 0.1900
9 0.3766 0.1876
10 0.3681 0.1826
11 0.3626 0.1790
12 0.3434 0.1787
13 0.3403 0.1771
14 0.3374 0.1751
15 0.3374 0.1725
16 0.3236 0.1716
17 0.3225 0.1701
18 0.3122 0.1687
19 0.3057 0.1684
20 0.3021 0.1677
21 0.2925 0.1672
22 0.2794 0.1661
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23 0.2760 0.1650
24 0.2759 0.1649
25 0.2703 0.1636
26 0.2685 0.1609
27 0.2672 0.1601
28 0.2667 0.1599
29 0.2621 0.1593
30 0.2539 0.1593
31 0.2504 0.1588
32 0.2475 0.1579
33 0.2448 0.1573
34 0.2434 0.1572
35 0.2346 0.1569
36 0.2316 0.1562
37 0.2276 0.1558
38 0.2241 0.1557
39 0.2221 0.1552
40 0.2204 0.1530
41 0.2160 0.1518
42 0.2146 0.1507
43 0.2143 0.1504
44 0.2126 0.1503
45 0.2062 0.1495
46 0.2042 0.1494
47 0.1991 0.1493
48 0.1985 0.1478
49 0.1961 0.1463
50 0.1947 0.1461
51 0.1946 0.1453
52 0.1933 0.1450
53 0.1931 0.1448
54 0.1924 0.1444
55 0.1918 0.1444
56 0.1912 0.1439
57 0.1893 0.1433
58 0.1886 0.1427
59 0.1886 0.1422
60 0.1871 0.1411
61 0.1867 0.1404
62 0.1864 0.1404
63 0.1844 0.1402
64 0.1832 0.1399
65 0.1832 0.1396
66 0.1829 0.1383
67 0.1806 0.1370
68 0.1792 0.1359
69 0.1784 0.1351
70 0.1769 0.1350
71 0.1752 0.1348
72 0.1735 0.1313
73 0.1733 0.1309
74 0.1728 0.1304
75 0.1719 0.1303
76 0.1714 0.1303
77 0.1708 0.1302
78 0.1703 0.1294
79 0.1696 0.1286
80 0.1664 0.1284
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81 0.1660 0.1283
82 0.1654 0.1282
83 0.1647 0.1279
84 0.1624 0.1272
85 0.1618 0.1272
86 0.1588 0.1269
87 0.1583 0.1268
88 0.1558 0.1260
89 0.1540 0.1260
90 0.1522 0.1259
91 0.1486 0.1255
92 0.1466 0.1249
93 0.1463 0.1249
94 0.1453 0.1235
95 0.1443 0.1227
96 0.1432 0.1224
97 0.1382 0.1214
98 0.1380 0.1214
99 0.1380 0.1210
100 0.1363 0.1209
101 0.1360 0.1206
102 0.1312 0.1200
103 0.1303 0.1198
104 0.1300 0.1196
105 0.1293 0.1195
106 0.1250 0.1191
107 0.1246 0.1174
108 0.1244 0.1170
109 0.1238 0.1165
110 0.1236 0.1164
111 0.1224 0.1163
112 0.1216 0.1160
113 0.1206 0.1156
114 0.1199 0.1156
115 0.1131 0.1139
116 0.1122 0.1137
117 0.1116 0.1137
118 0.1115 0.1133
119 0.1108 0.1128
120 0.1105 0.1122
121 0.1104 0.1115
122 0.1088 0.1108
123 0.1085 0.1099
124 0.1084 0.1095
125 0.1014 0.1066
126 0.1012 0.1052
127 0.0988 0.1050
128 0.0969 0.1045
129 0.0952 0.1043
130 0.0949 0.1036
131 0.0946 0.1026
132 0.0941 0.1019
133 0.0924 0.1017
134 0.0920 0.1016
135 0.0914 0.1009
136 0.0883 0.1008
137 0.0857 0.1008
138 0.0832 0.1002
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139 0.0825 0.0993
140 0.0822 0.0971
141 0.0808 0.0951
142 0.0802 0.0943
143 0.0792 0.0932
144 0.0785 0.0932
145 0.0757 0.0920
146 0.0734 0.0919
147 0.0715 0.0908
148 0.0710 0.0891
149 0.0708 0.0880
150 0.0704 0.0875
151 0.0696 0.0867
152 0.0640 0.0860
153 0.0614 0.0855
154 0.0599 0.0846
155 0.0425 0.0844
156 0.0255 0.0824
157 0.0244 0.0823
158 0.0163 0.0782
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Wetland Input Volumes

- Percent - Predeveloped - Mitigated

Wetlands Input Volumn for POC 1
Average Annual Volume (acft)  
Series 1:  501 POC 1 Predeveloped flow
Series 2:  801 POC 1 Mitigated flow
Month Series 1 Series 2 Percent Pass/Fail
Jan 85.3335 90.8428 106.5   Pass
Feb 79.5097 76.9317 96.8   Pass
Mar 68.8048 64.5936 93.9   Pass
Apr 43.6854 36.5506 83.7   Fail
May 29.1500 19.8069 67.9   Fail
Jun 21.0202 13.2324 63.0   Fail
Jul 16.6179 5.6348 33.9   Fail
Aug 13.4496 3.7108 27.6   Fail
Sep 11.2476 10.6976 95.1   Pass
Oct 11.7787 31.6635 268.8   Fail
Nov 29.4595 72.7759 247.0   Fail
Dec 68.4567 96.4647 140.9   Fail

Day Predevel Mitigated Percent Pass/Fail
Jan1 2.4484 2.8408 116.0  Pass
2 2.5746 2.8789 111.8  Pass
3 2.8255 2.9203 103.4  Pass
4 2.6709 2.8361 106.2  Pass
5 2.5611 2.8181 110.0  Pass
6 2.6126 2.8263 108.2  Pass
7 2.5910 2.8838 111.3  Pass
8 2.4586 2.9010 118.0  Pass
9 2.5406 2.9265 115.2  Pass
10 2.5885 2.9157 112.6  Pass
11 2.6628 2.9321 110.1  Pass
12 2.5558 2.8611 111.9  Pass
13 2.7867 2.9709 106.6  Pass
14 3.0538 3.0907 101.2  Pass

NOTE: 
The overall volume for the
entire year is within 9%, and
as these are slope wetlands,
what WWHM deems as "fail"
is acceptable for this specific
case.
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2017; All 
Rights Reserved.

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

www.clearcreeksolutions.com

www.clearcreeksolutions.com


WWHM2012

PROJECT REPORT
WETLAND C
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General Model Information
Project Name: 16718-Wetland

Site Name: Wesley Homes Puyallup

Site Address: 707 39th Ave. SE

City: Puyallup

Report Date: 3/27/2017

Gage:

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 1.00

Version Date: 2016/02/25

Version: 4.2.12

POC Thresholds

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

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     0.5
 C, Pasture, Flat    0.13

 Pervious Total 0.63

Impervious Land Use acre

 Impervious Total 0

 Basin Total 0.63

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Lateral I Basin  1
Bypass: No
Impervious Land Use acre
ROOF TOPS FLAT LAT 0.3
Element Flows To:
Outlet 1 Outlet 2
Lateral Basin  1
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Lateral Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre 
 SAT IMP DIS FLAT  .2
Element Flows To:
Surface Interflow Groundwater
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 0.63
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.2
Total Impervious Area: 0.3

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.015
5 year 0.023095
10 year 0.028079
25 year 0.033846
50 year 0.037758
100 year 0.041359

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.077594
5 year 0.112632
10 year 0.13628
25 year 0.166469
50 year 0.189115
100 year 0.211863

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1902 0.011 0.054
1903 0.010 0.036
1904 0.017 0.140
1905 0.008 0.061
1906 0.004 0.025
1907 0.022 0.098
1908 0.017 0.082
1909 0.017 0.082
1910 0.022 0.143
1911 0.016 0.084
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1912 0.055 0.252
1913 0.024 0.083
1914 0.007 0.036
1915 0.010 0.046
1916 0.016 0.080
1917 0.006 0.042
1918 0.017 0.063
1919 0.012 0.045
1920 0.015 0.079
1921 0.017 0.067
1922 0.017 0.084
1923 0.015 0.085
1924 0.007 0.038
1925 0.009 0.052
1926 0.015 0.070
1927 0.010 0.048
1928 0.012 0.077
1929 0.024 0.127
1930 0.016 0.079
1931 0.014 0.071
1932 0.011 0.078
1933 0.011 0.065
1934 0.031 0.158
1935 0.015 0.068
1936 0.013 0.073
1937 0.020 0.110
1938 0.013 0.071
1939 0.001 0.023
1940 0.014 0.078
1941 0.007 0.047
1942 0.020 0.104
1943 0.011 0.078
1944 0.020 0.157
1945 0.017 0.061
1946 0.010 0.078
1947 0.007 0.050
1948 0.031 0.115
1949 0.026 0.096
1950 0.008 0.043
1951 0.011 0.049
1952 0.040 0.203
1953 0.036 0.188
1954 0.014 0.088
1955 0.011 0.053
1956 0.006 0.028
1957 0.019 0.069
1958 0.039 0.144
1959 0.025 0.133
1960 0.008 0.048
1961 0.024 0.098
1962 0.014 0.085
1963 0.007 0.040
1964 0.008 0.122
1965 0.027 0.127
1966 0.009 0.065
1967 0.013 0.070
1968 0.013 0.072
1969 0.013 0.091
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1970 0.019 0.104
1971 0.029 0.132
1972 0.019 0.112
1973 0.024 0.100
1974 0.015 0.081
1975 0.031 0.153
1976 0.017 0.120
1977 0.006 0.060
1978 0.028 0.157
1979 0.009 0.069
1980 0.017 0.073
1981 0.016 0.062
1982 0.007 0.047
1983 0.024 0.098
1984 0.011 0.091
1985 0.017 0.098
1986 0.015 0.066
1987 0.028 0.090
1988 0.018 0.074
1989 0.016 0.055
1990 0.018 0.074
1991 0.015 0.067
1992 0.021 0.100
1993 0.020 0.066
1994 0.029 0.128
1995 0.006 0.039
1996 0.033 0.100
1997 0.013 0.069
1998 0.015 0.101
1999 0.002 0.038
2000 0.012 0.080
2001 0.006 0.062
2002 0.023 0.151
2003 0.018 0.073
2004 0.017 0.109
2005 0.034 0.152
2006 0.010 0.080
2007 0.010 0.081
2008 0.016 0.071
2009 0.012 0.067
2010 0.010 0.052
2011 0.008 0.049
2012 0.012 0.083
2013 0.009 0.071
2014 0.007 0.053
2015 0.012 0.132
2016 0.006 0.040
2017 0.022 0.111
2018 0.041 0.139
2019 0.039 0.137
2020 0.013 0.108
2021 0.021 0.101
2022 0.009 0.052
2023 0.018 0.075
2024 0.040 0.219
2025 0.016 0.066
2026 0.025 0.109
2027 0.010 0.088
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2028 0.009 0.039
2029 0.018 0.082
2030 0.031 0.135
2031 0.011 0.050
2032 0.006 0.045
2033 0.010 0.041
2034 0.009 0.067
2035 0.034 0.131
2036 0.019 0.091
2037 0.005 0.040
2038 0.016 0.139
2039 0.002 0.023
2040 0.009 0.078
2041 0.012 0.067
2042 0.033 0.116
2043 0.017 0.102
2044 0.023 0.089
2045 0.016 0.076
2046 0.018 0.076
2047 0.014 0.070
2048 0.017 0.060
2049 0.015 0.092
2050 0.011 0.089
2051 0.017 0.139
2052 0.010 0.066
2053 0.017 0.059
2054 0.021 0.138
2055 0.007 0.047
2056 0.008 0.031
2057 0.012 0.055
2058 0.016 0.056
2059 0.025 0.147

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.0551 0.2516
2 0.0409 0.2190
3 0.0398 0.2035
4 0.0397 0.1883
5 0.0393 0.1582
6 0.0390 0.1574
7 0.0360 0.1570
8 0.0343 0.1526
9 0.0341 0.1517
10 0.0333 0.1505
11 0.0328 0.1469
12 0.0311 0.1441
13 0.0308 0.1430
14 0.0305 0.1405
15 0.0305 0.1393
16 0.0293 0.1393
17 0.0292 0.1385
18 0.0283 0.1383
19 0.0276 0.1369
20 0.0273 0.1350
21 0.0265 0.1334
22 0.0253 0.1323
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23 0.0250 0.1320
24 0.0250 0.1308
25 0.0245 0.1280
26 0.0243 0.1274
27 0.0242 0.1270
28 0.0241 0.1224
29 0.0237 0.1196
30 0.0229 0.1159
31 0.0227 0.1150
32 0.0224 0.1119
33 0.0222 0.1111
34 0.0220 0.1103
35 0.0212 0.1091
36 0.0210 0.1089
37 0.0206 0.1081
38 0.0203 0.1043
39 0.0201 0.1037
40 0.0199 0.1024
41 0.0195 0.1011
42 0.0194 0.1009
43 0.0194 0.0999
44 0.0192 0.0998
45 0.0187 0.0995
46 0.0185 0.0982
47 0.0180 0.0980
48 0.0180 0.0979
49 0.0177 0.0977
50 0.0176 0.0955
51 0.0176 0.0922
52 0.0175 0.0912
53 0.0175 0.0909
54 0.0174 0.0905
55 0.0174 0.0898
56 0.0173 0.0892
57 0.0171 0.0891
58 0.0171 0.0884
59 0.0171 0.0881
60 0.0169 0.0854
61 0.0169 0.0850
62 0.0169 0.0835
63 0.0167 0.0835
64 0.0166 0.0832
65 0.0166 0.0825
66 0.0165 0.0823
67 0.0163 0.0823
68 0.0162 0.0822
69 0.0161 0.0810
70 0.0160 0.0806
71 0.0158 0.0804
72 0.0157 0.0802
73 0.0157 0.0802
74 0.0156 0.0790
75 0.0155 0.0787
76 0.0155 0.0781
77 0.0155 0.0780
78 0.0154 0.0778
79 0.0153 0.0777
80 0.0150 0.0776
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81 0.0150 0.0771
82 0.0150 0.0763
83 0.0149 0.0761
84 0.0147 0.0748
85 0.0146 0.0744
86 0.0144 0.0743
87 0.0143 0.0735
88 0.0141 0.0734
89 0.0139 0.0728
90 0.0138 0.0715
91 0.0134 0.0714
92 0.0133 0.0709
93 0.0132 0.0709
94 0.0131 0.0706
95 0.0131 0.0701
96 0.0129 0.0700
97 0.0125 0.0699
98 0.0125 0.0693
99 0.0125 0.0692
100 0.0123 0.0692
101 0.0123 0.0681
102 0.0119 0.0671
103 0.0118 0.0670
104 0.0118 0.0667
105 0.0117 0.0666
106 0.0113 0.0666
107 0.0113 0.0665
108 0.0113 0.0663
109 0.0112 0.0660
110 0.0112 0.0657
111 0.0111 0.0654
112 0.0110 0.0651
113 0.0109 0.0631
114 0.0109 0.0617
115 0.0102 0.0615
116 0.0101 0.0607
117 0.0101 0.0605
118 0.0101 0.0602
119 0.0100 0.0596
120 0.0100 0.0591
121 0.0100 0.0556
122 0.0098 0.0554
123 0.0098 0.0549
124 0.0098 0.0542
125 0.0092 0.0532
126 0.0092 0.0527
127 0.0089 0.0524
128 0.0088 0.0523
129 0.0086 0.0516
130 0.0086 0.0498
131 0.0085 0.0496
132 0.0085 0.0488
133 0.0084 0.0487
134 0.0083 0.0484
135 0.0083 0.0479
136 0.0080 0.0469
137 0.0077 0.0467
138 0.0075 0.0465
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139 0.0075 0.0458
140 0.0074 0.0453
141 0.0073 0.0450
142 0.0073 0.0426
143 0.0072 0.0419
144 0.0071 0.0406
145 0.0068 0.0405
146 0.0066 0.0397
147 0.0065 0.0395
148 0.0064 0.0392
149 0.0064 0.0389
150 0.0064 0.0384
151 0.0063 0.0377
152 0.0058 0.0364
153 0.0056 0.0362
154 0.0054 0.0311
155 0.0038 0.0276
156 0.0023 0.0247
157 0.0022 0.0232
158 0.0015 0.0232
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2017; All 
Rights Reserved.

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

www.clearcreeksolutions.com

www.clearcreeksolutions.com


WWHM2012

PROJECT REPORT
WETLAND D
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General Model Information
Project Name: 16718-Wetland

Site Name: Wesley Homes Puyallup

Site Address: 707 39th Ave. SE

City: Puyallup

Report Date: 3/27/2017

Gage:

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 1.00

Version Date: 2016/02/25

Version: 4.2.12

POC Thresholds

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

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     0.75
 C, Pasture, Flat    0.15

 Pervious Total 0.9

Impervious Land Use acre

 Impervious Total 0

 Basin Total 0.9

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Lateral I Basin  1
Bypass: No
Impervious Land Use acre
ROOF TOPS FLAT LAT 0.45
Element Flows To:
Outlet 1 Outlet 2
Lateral Basin  1
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Lateral Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre 
 SAT IMP DIS FLAT  .2
Element Flows To:
Surface Interflow Groundwater
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 0.9
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.2
Total Impervious Area: 0.45

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.021451
5 year 0.032793
10 year 0.039534
25 year 0.04708
50 year 0.052034
100 year 0.056473

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.122818
5 year 0.170144
10 year 0.200266
25 year 0.236983
50 year 0.263423
100 year 0.289144

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1902 0.016 0.093
1903 0.014 0.062
1904 0.024 0.194
1905 0.011 0.086
1906 0.005 0.047
1907 0.031 0.169
1908 0.024 0.112
1909 0.024 0.147
1910 0.032 0.190
1911 0.022 0.143
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1912 0.076 0.360
1913 0.034 0.111
1914 0.009 0.049
1915 0.014 0.083
1916 0.022 0.111
1917 0.008 0.058
1918 0.024 0.113
1919 0.018 0.068
1920 0.022 0.117
1921 0.025 0.118
1922 0.024 0.144
1923 0.021 0.115
1924 0.010 0.079
1925 0.012 0.073
1926 0.021 0.111
1927 0.014 0.086
1928 0.018 0.104
1929 0.034 0.183
1930 0.023 0.110
1931 0.020 0.123
1932 0.016 0.125
1933 0.016 0.101
1934 0.044 0.209
1935 0.021 0.123
1936 0.019 0.100
1937 0.028 0.183
1938 0.019 0.124
1939 0.002 0.051
1940 0.020 0.152
1941 0.011 0.083
1942 0.029 0.144
1943 0.015 0.161
1944 0.028 0.238
1945 0.025 0.096
1946 0.014 0.136
1947 0.010 0.098
1948 0.043 0.170
1949 0.037 0.156
1950 0.012 0.064
1951 0.016 0.069
1952 0.057 0.302
1953 0.051 0.266
1954 0.020 0.138
1955 0.016 0.072
1956 0.009 0.050
1957 0.027 0.109
1958 0.056 0.191
1959 0.036 0.190
1960 0.011 0.084
1961 0.034 0.152
1962 0.020 0.134
1963 0.011 0.071
1964 0.011 0.212
1965 0.039 0.170
1966 0.012 0.091
1967 0.018 0.108
1968 0.019 0.100
1969 0.018 0.123
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1970 0.028 0.182
1971 0.042 0.191
1972 0.028 0.152
1973 0.035 0.167
1974 0.021 0.148
1975 0.044 0.260
1976 0.025 0.170
1977 0.009 0.091
1978 0.040 0.209
1979 0.012 0.118
1980 0.024 0.126
1981 0.023 0.086
1982 0.010 0.106
1983 0.035 0.145
1984 0.016 0.145
1985 0.024 0.136
1986 0.022 0.117
1987 0.039 0.153
1988 0.025 0.114
1989 0.023 0.094
1990 0.026 0.131
1991 0.021 0.145
1992 0.030 0.153
1993 0.028 0.120
1994 0.042 0.173
1995 0.009 0.080
1996 0.047 0.161
1997 0.019 0.101
1998 0.021 0.141
1999 0.003 0.086
2000 0.017 0.143
2001 0.009 0.084
2002 0.032 0.222
2003 0.026 0.117
2004 0.024 0.147
2005 0.048 0.212
2006 0.014 0.115
2007 0.014 0.152
2008 0.023 0.126
2009 0.017 0.101
2010 0.014 0.129
2011 0.012 0.066
2012 0.016 0.136
2013 0.013 0.100
2014 0.010 0.088
2015 0.017 0.180
2016 0.008 0.056
2017 0.032 0.149
2018 0.058 0.184
2019 0.055 0.212
2020 0.019 0.160
2021 0.029 0.155
2022 0.013 0.077
2023 0.025 0.103
2024 0.054 0.297
2025 0.022 0.096
2026 0.036 0.148
2027 0.014 0.136
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2028 0.012 0.053
2029 0.025 0.149
2030 0.043 0.181
2031 0.016 0.069
2032 0.009 0.069
2033 0.014 0.060
2034 0.013 0.095
2035 0.048 0.183
2036 0.027 0.124
2037 0.008 0.074
2038 0.022 0.191
2039 0.003 0.047
2040 0.012 0.116
2041 0.017 0.137
2042 0.047 0.191
2043 0.025 0.157
2044 0.032 0.136
2045 0.023 0.135
2046 0.026 0.132
2047 0.020 0.104
2048 0.024 0.082
2049 0.022 0.159
2050 0.016 0.122
2051 0.024 0.192
2052 0.014 0.090
2053 0.024 0.105
2054 0.030 0.188
2055 0.010 0.084
2056 0.012 0.084
2057 0.018 0.102
2058 0.022 0.088
2059 0.036 0.194

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.0763 0.3602
2 0.0582 0.3021
3 0.0565 0.2966
4 0.0559 0.2662
5 0.0548 0.2597
6 0.0541 0.2378
7 0.0513 0.2223
8 0.0484 0.2123
9 0.0477 0.2123
10 0.0471 0.2116
11 0.0466 0.2091
12 0.0443 0.2090
13 0.0439 0.1940
14 0.0435 0.1940
15 0.0434 0.1917
16 0.0417 0.1911
17 0.0416 0.1909
18 0.0403 0.1908
19 0.0391 0.1907
20 0.0389 0.1903
21 0.0375 0.1900
22 0.0360 0.1881
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23 0.0356 0.1839
24 0.0355 0.1834
25 0.0348 0.1832
26 0.0345 0.1826
27 0.0344 0.1817
28 0.0343 0.1813
29 0.0337 0.1802
30 0.0323 0.1734
31 0.0320 0.1704
32 0.0319 0.1702
33 0.0316 0.1698
34 0.0313 0.1686
35 0.0302 0.1665
36 0.0299 0.1615
37 0.0293 0.1608
38 0.0288 0.1600
39 0.0283 0.1587
40 0.0280 0.1572
41 0.0278 0.1560
42 0.0276 0.1547
43 0.0275 0.1530
44 0.0274 0.1528
45 0.0265 0.1518
46 0.0263 0.1517
47 0.0255 0.1516
48 0.0255 0.1516
49 0.0253 0.1494
50 0.0251 0.1490
51 0.0250 0.1483
52 0.0249 0.1477
53 0.0248 0.1470
54 0.0248 0.1466
55 0.0247 0.1450
56 0.0244 0.1450
57 0.0243 0.1446
58 0.0243 0.1438
59 0.0241 0.1436
60 0.0240 0.1433
61 0.0239 0.1432
62 0.0238 0.1409
63 0.0238 0.1380
64 0.0236 0.1367
65 0.0235 0.1365
66 0.0235 0.1364
67 0.0232 0.1362
68 0.0231 0.1358
69 0.0229 0.1357
70 0.0228 0.1348
71 0.0225 0.1341
72 0.0223 0.1317
73 0.0223 0.1307
74 0.0222 0.1285
75 0.0220 0.1259
76 0.0219 0.1257
77 0.0218 0.1253
78 0.0218 0.1243
79 0.0218 0.1235
80 0.0213 0.1234
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81 0.0212 0.1234
82 0.0212 0.1230
83 0.0211 0.1215
84 0.0209 0.1203
85 0.0207 0.1183
86 0.0204 0.1181
87 0.0203 0.1173
88 0.0200 0.1173
89 0.0198 0.1167
90 0.0196 0.1160
91 0.0191 0.1154
92 0.0189 0.1146
93 0.0188 0.1139
94 0.0186 0.1135
95 0.0186 0.1119
96 0.0183 0.1114
97 0.0177 0.1110
98 0.0177 0.1110
99 0.0177 0.1100
100 0.0175 0.1088
101 0.0173 0.1083
102 0.0168 0.1060
103 0.0167 0.1051
104 0.0166 0.1040
105 0.0163 0.1040
106 0.0160 0.1026
107 0.0160 0.1022
108 0.0159 0.1013
109 0.0158 0.1013
110 0.0157 0.1005
111 0.0157 0.1004
112 0.0156 0.1002
113 0.0155 0.1002
114 0.0154 0.0976
115 0.0144 0.0965
116 0.0144 0.0957
117 0.0143 0.0946
118 0.0143 0.0940
119 0.0142 0.0927
120 0.0142 0.0915
121 0.0141 0.0905
122 0.0140 0.0905
123 0.0139 0.0884
124 0.0139 0.0876
125 0.0131 0.0864
126 0.0130 0.0862
127 0.0127 0.0859
128 0.0124 0.0856
129 0.0121 0.0845
130 0.0121 0.0843
131 0.0121 0.0841
132 0.0121 0.0836
133 0.0118 0.0834
134 0.0118 0.0831
135 0.0117 0.0825
136 0.0113 0.0800
137 0.0109 0.0785
138 0.0107 0.0769
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139 0.0106 0.0739
140 0.0106 0.0729
141 0.0103 0.0719
142 0.0102 0.0706
143 0.0102 0.0694
144 0.0100 0.0689
145 0.0097 0.0689
146 0.0095 0.0684
147 0.0092 0.0664
148 0.0091 0.0644
149 0.0091 0.0618
150 0.0090 0.0595
151 0.0088 0.0579
152 0.0081 0.0564
153 0.0078 0.0531
154 0.0077 0.0509
155 0.0054 0.0498
156 0.0031 0.0490
157 0.0030 0.0473
158 0.0020 0.0466
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2017; All 
Rights Reserved.

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

www.clearcreeksolutions.com

www.clearcreeksolutions.com
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General Model Information
Project Name: 16718FC&WQ

Site Name:

Site Address: NEC-5th Street SE/ 37th Ave. SE

City: Puyallup

Report Date: 5/22/2017

Gage:

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 1.00

Version Date: 2016/02/25

Version: 4.2.12

POC Thresholds

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

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     10.85

 Pervious Total 10.85

Impervious Land Use acre

 Impervious Total 0

 Basin Total 10.85

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     4.11

 Pervious Total 4.11

Impervious Land Use acre
 ROOF TOPS FLAT     2.5
 PARKING FLAT       3.49

 Impervious Total 5.99

 Basin Total 10.1

Element Flows To:
Surface Interflow Groundwater
SSD Table  1 SSD Table  1
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Basin  2
Bypass: Yes

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 ROOF TOPS FLAT     0.75

 Impervious Total 0.75

 Basin Total 0.75

Element Flows To:
Surface Interflow Groundwater
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Mitigated Routing

SSD Table  1
Depth: 6 ft.
Element Flows To:
Outlet 1 Outlet 2

              SSD Table Hydraulic Table

Stage  Area  Volume  Outlet                                  
(feet)  (ac.)  (ac-ft.)  Struct  NotUsed NotUsed NotUsed NotUsed 
0.000   0.432   0.000   0.000   0.000   0.000   0.000   0.000   
0.100   0.438   0.044   0.019   0.000   0.000   0.000   0.000   
0.200   0.444   0.088   0.027   0.000   0.000   0.000   0.000   
0.300   0.450   0.132   0.033   0.000   0.000   0.000   0.000   
0.400   0.456   0.178   0.039   0.000   0.000   0.000   0.000   
0.500   0.462   0.224   0.043   0.000   0.000   0.000   0.000   
0.600   0.468   0.270   0.047   0.000   0.000   0.000   0.000   
0.700   0.474   0.317   0.051   0.000   0.000   0.000   0.000   
0.800   0.481   0.365   0.055   0.000   0.000   0.000   0.000   
0.900   0.487   0.413   0.058   0.000   0.000   0.000   0.000   
1.000   0.493   0.462   0.061   0.000   0.000   0.000   0.000   
1.100   0.499   0.512   0.064   0.000   0.000   0.000   0.000   
1.200   0.505   0.562   0.067   0.000   0.000   0.000   0.000   
1.300   0.511   0.613   0.070   0.000   0.000   0.000   0.000   
1.400   0.517   0.664   0.072   0.000   0.000   0.000   0.000   
1.500   0.524   0.716   0.075   0.000   0.000   0.000   0.000   
1.600   0.530   0.769   0.077   0.000   0.000   0.000   0.000   
1.700   0.536   0.822   0.080   0.000   0.000   0.000   0.000   
1.800   0.542   0.876   0.082   0.000   0.000   0.000   0.000   
1.900   0.548   0.931   0.084   0.000   0.000   0.000   0.000   
2.000   0.555   0.986   0.086   0.000   0.000   0.000   0.000   
2.100   0.561   1.042   0.088   0.000   0.000   0.000   0.000   
2.200   0.567   1.098   0.091   0.000   0.000   0.000   0.000   
2.300   0.574   1.155   0.093   0.000   0.000   0.000   0.000   
2.400   0.580   1.213   0.095   0.000   0.000   0.000   0.000   
2.500   0.586   1.271   0.097   0.000   0.000   0.000   0.000   
2.600   0.593   1.330   0.098   0.000   0.000   0.000   0.000   
2.700   0.599   1.390   0.100   0.000   0.000   0.000   0.000   
2.800   0.606   1.450   0.102   0.000   0.000   0.000   0.000   
2.900   0.612   1.511   0.104   0.000   0.000   0.000   0.000   
3.000   0.618   1.572   0.106   0.000   0.000   0.000   0.000   
3.100   0.625   1.635   0.108   0.000   0.000   0.000   0.000   
3.200   0.631   1.697   0.109   0.000   0.000   0.000   0.000   
3.300   0.638   1.761   0.111   0.000   0.000   0.000   0.000   
3.400   0.644   1.825   0.113   0.000   0.000   0.000   0.000   
3.500   0.651   1.890   0.114   0.000   0.000   0.000   0.000   
3.600   0.657   1.955   0.141   0.000   0.000   0.000   0.000   
3.700   0.664   2.021   0.167   0.000   0.000   0.000   0.000   
3.800   0.670   2.088   0.184   0.000   0.000   0.000   0.000   
3.900   0.677   2.155   0.199   0.000   0.000   0.000   0.000   
4.000   0.683   2.223   0.211   0.000   0.000   0.000   0.000   
4.100   0.690   2.292   0.238   0.000   0.000   0.000   0.000   
4.200   0.697   2.361   0.255   0.000   0.000   0.000   0.000   
4.300   0.703   2.431   0.269   0.000   0.000   0.000   0.000   
4.400   0.710   2.502   0.283   0.000   0.000   0.000   0.000   
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4.500   0.717   2.573   0.295   0.000   0.000   0.000   0.000   
4.600   0.724   2.645   0.307   0.000   0.000   0.000   0.000   
4.700   0.730   2.718   0.318   0.000   0.000   0.000   0.000   
4.800   0.737   2.791   0.328   0.000   0.000   0.000   0.000   
4.900   0.744   2.865   0.338   0.000   0.000   0.000   0.000   
5.000   0.750   2.940   0.348   0.000   0.000   0.000   0.000   
5.100   0.757   3.015   0.859   0.000   0.000   0.000   0.000   
5.200   0.764   3.091   1.770   0.000   0.000   0.000   0.000   
5.300   0.771   3.168   2.876   0.000   0.000   0.000   0.000   
5.400   0.777   3.246   4.015   0.000   0.000   0.000   0.000   
5.500   0.784   3.324   5.031   0.000   0.000   0.000   0.000   
5.600   0.791   3.402   5.801   0.000   0.000   0.000   0.000   
5.700   0.798   3.482   6.300   0.000   0.000   0.000   0.000   
5.800   0.805   3.562   6.754   0.000   0.000   0.000   0.000   
5.900   0.811   3.643   7.146   0.000   0.000   0.000   0.000   
6.000   0.818   3.724   7.517   0.000   0.000   0.000   0.000   

(ft)
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 10.85
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 4.11
Total Impervious Area: 6.74

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.22864
5 year 0.355696
10 year 0.424734
25 year 0.495002
50 year 0.536767
100 year 0.57111

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.111101
5 year 0.168749
10 year 0.219816
25 year 0.302275
50 year 0.379115
100 year 0.471437

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1902 0.168 0.106
1903 0.139 0.087
1904 0.228 0.099
1905 0.110 0.104
1906 0.049 0.075
1907 0.351 0.108
1908 0.260 0.093
1909 0.257 0.093
1910 0.354 0.106
1911 0.231 0.104
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1912 0.761 0.113
1913 0.365 0.204
1914 0.089 0.073
1915 0.147 0.111
1916 0.228 0.099
1917 0.076 0.086
1918 0.244 0.231
1919 0.181 0.103
1920 0.233 0.101
1921 0.260 0.120
1922 0.261 0.105
1923 0.210 0.112
1924 0.096 0.087
1925 0.119 0.087
1926 0.221 0.087
1927 0.144 0.096
1928 0.177 0.102
1929 0.363 0.111
1930 0.233 0.099
1931 0.216 0.102
1932 0.169 0.112
1933 0.163 0.103
1934 0.479 0.318
1935 0.222 0.224
1936 0.193 0.106
1937 0.308 0.095
1938 0.188 0.101
1939 0.012 0.085
1940 0.208 0.121
1941 0.099 0.077
1942 0.314 0.321
1943 0.161 0.105
1944 0.296 0.176
1945 0.261 0.105
1946 0.141 0.077
1947 0.089 0.087
1948 0.492 0.112
1949 0.421 0.232
1950 0.119 0.088
1951 0.147 0.086
1952 0.641 0.289
1953 0.579 0.265
1954 0.209 0.121
1955 0.171 0.080
1956 0.084 0.076
1957 0.296 0.114
1958 0.619 0.338
1959 0.383 0.320
1960 0.102 0.081
1961 0.385 0.289
1962 0.207 0.103
1963 0.099 0.079
1964 0.109 0.084
1965 0.431 0.270
1966 0.121 0.098
1967 0.185 0.089
1968 0.189 0.106
1969 0.188 0.095
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1970 0.295 0.111
1971 0.464 0.302
1972 0.301 0.111
1973 0.384 0.209
1974 0.208 0.101
1975 0.487 0.314
1976 0.258 0.106
1977 0.087 0.072
1978 0.434 0.268
1979 0.119 0.092
1980 0.246 0.101
1981 0.235 0.110
1982 0.096 0.079
1983 0.385 0.183
1984 0.157 0.096
1985 0.255 0.103
1986 0.229 0.110
1987 0.436 0.268
1988 0.277 0.180
1989 0.249 0.099
1990 0.282 0.107
1991 0.220 0.102
1992 0.315 0.241
1993 0.306 0.101
1994 0.458 0.114
1995 0.088 0.097
1996 0.502 0.321
1997 0.193 0.081
1998 0.229 0.105
1999 0.018 0.081
2000 0.174 0.109
2001 0.089 0.075
2002 0.319 0.101
2003 0.278 0.110
2004 0.255 0.100
2005 0.470 0.109
2006 0.142 0.086
2007 0.143 0.092
2008 0.243 0.103
2009 0.167 0.099
2010 0.142 0.112
2011 0.115 0.085
2012 0.166 0.091
2013 0.130 0.079
2014 0.097 0.083
2015 0.185 0.088
2016 0.074 0.089
2017 0.352 0.192
2018 0.641 0.952
2019 0.598 0.284
2020 0.195 0.086
2021 0.317 0.191
2022 0.131 0.090
2023 0.267 0.109
2024 0.502 0.099
2025 0.236 0.106
2026 0.385 0.164
2027 0.138 0.092
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2028 0.120 0.079
2029 0.261 0.116
2030 0.483 0.214
2031 0.160 0.083
2032 0.087 0.082
2033 0.140 0.084
2034 0.138 0.090
2035 0.545 0.409
2036 0.283 0.108
2037 0.068 0.081
2038 0.226 0.110
2039 0.023 0.072
2040 0.126 0.096
2041 0.169 0.086
2042 0.531 0.317
2043 0.256 0.115
2044 0.346 0.199
2045 0.235 0.186
2046 0.276 0.258
2047 0.203 0.105
2048 0.263 0.098
2049 0.235 0.103
2050 0.169 0.089
2051 0.245 0.106
2052 0.141 0.097
2053 0.252 0.265
2054 0.320 0.242
2055 0.099 0.075
2056 0.111 0.084
2057 0.173 0.105
2058 0.219 0.108
2059 0.387 0.116

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.7611 0.9523
2 0.6414 0.4092
3 0.6407 0.3378
4 0.6189 0.3215
5 0.5976 0.3206
6 0.5785 0.3197
7 0.5454 0.3184
8 0.5306 0.3170
9 0.5025 0.3143
10 0.5018 0.3017
11 0.4919 0.2892
12 0.4873 0.2891
13 0.4835 0.2840
14 0.4787 0.2699
15 0.4700 0.2680
16 0.4643 0.2679
17 0.4585 0.2653
18 0.4365 0.2645
19 0.4339 0.2575
20 0.4305 0.2419
21 0.4214 0.2411
22 0.3868 0.2320
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23 0.3848 0.2306
24 0.3847 0.2239
25 0.3846 0.2142
26 0.3837 0.2087
27 0.3826 0.2045
28 0.3647 0.1991
29 0.3631 0.1924
30 0.3544 0.1912
31 0.3523 0.1863
32 0.3509 0.1835
33 0.3457 0.1801
34 0.3202 0.1759
35 0.3188 0.1643
36 0.3173 0.1212
37 0.3153 0.1209
38 0.3137 0.1199
39 0.3084 0.1164
40 0.3057 0.1157
41 0.3010 0.1148
42 0.2963 0.1140
43 0.2957 0.1140
44 0.2949 0.1130
45 0.2832 0.1125
46 0.2816 0.1123
47 0.2775 0.1120
48 0.2767 0.1120
49 0.2758 0.1114
50 0.2669 0.1113
51 0.2628 0.1110
52 0.2614 0.1109
53 0.2608 0.1104
54 0.2607 0.1103
55 0.2601 0.1102
56 0.2599 0.1099
57 0.2580 0.1093
58 0.2570 0.1092
59 0.2562 0.1089
60 0.2553 0.1080
61 0.2551 0.1078
62 0.2519 0.1077
63 0.2488 0.1070
64 0.2457 0.1064
65 0.2448 0.1061
66 0.2443 0.1060
67 0.2428 0.1060
68 0.2356 0.1060
69 0.2354 0.1058
70 0.2352 0.1056
71 0.2349 0.1053
72 0.2334 0.1051
73 0.2325 0.1050
74 0.2307 0.1050
75 0.2293 0.1046
76 0.2288 0.1046
77 0.2282 0.1043
78 0.2281 0.1035
79 0.2259 0.1034
80 0.2223 0.1033
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81 0.2214 0.1031
82 0.2205 0.1031
83 0.2190 0.1029
84 0.2159 0.1029
85 0.2097 0.1019
86 0.2088 0.1019
87 0.2083 0.1017
88 0.2077 0.1012
89 0.2066 0.1011
90 0.2030 0.1010
91 0.1949 0.1009
92 0.1932 0.1008
93 0.1927 0.1006
94 0.1887 0.0997
95 0.1883 0.0995
96 0.1880 0.0992
97 0.1852 0.0991
98 0.1849 0.0990
99 0.1806 0.0989
100 0.1772 0.0988
101 0.1744 0.0984
102 0.1730 0.0983
103 0.1706 0.0971
104 0.1693 0.0966
105 0.1690 0.0962
106 0.1686 0.0962
107 0.1677 0.0960
108 0.1667 0.0954
109 0.1662 0.0954
110 0.1630 0.0934
111 0.1614 0.0925
112 0.1598 0.0920
113 0.1568 0.0918
114 0.1469 0.0918
115 0.1469 0.0914
116 0.1436 0.0901
117 0.1426 0.0897
118 0.1422 0.0894
119 0.1418 0.0893
120 0.1413 0.0889
121 0.1408 0.0877
122 0.1399 0.0877
123 0.1395 0.0873
124 0.1382 0.0873
125 0.1376 0.0868
126 0.1313 0.0867
127 0.1298 0.0866
128 0.1255 0.0864
129 0.1207 0.0861
130 0.1198 0.0860
131 0.1194 0.0858
132 0.1190 0.0855
133 0.1189 0.0848
134 0.1146 0.0846
135 0.1113 0.0845
136 0.1098 0.0843
137 0.1089 0.0842
138 0.1018 0.0832
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139 0.0992 0.0831
140 0.0992 0.0817
141 0.0990 0.0815
142 0.0967 0.0812
143 0.0961 0.0812
144 0.0958 0.0805
145 0.0893 0.0801
146 0.0893 0.0793
147 0.0891 0.0792
148 0.0880 0.0789
149 0.0870 0.0786
150 0.0869 0.0775
151 0.0837 0.0772
152 0.0761 0.0764
153 0.0737 0.0753
154 0.0677 0.0748
155 0.0491 0.0746
156 0.0227 0.0729
157 0.0185 0.0721
158 0.0118 0.0716
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.1143 54603 18110 33 Pass
0.1186 50714 16753 33 Pass
0.1229 47246 16149 34 Pass
0.1271 43395 15507 35 Pass
0.1314 40531 14958 36 Pass
0.1357 37855 14421 38 Pass
0.1399 35429 13917 39 Pass
0.1442 32675 13329 40 Pass
0.1485 30565 12836 41 Pass
0.1527 28587 12393 43 Pass
0.1570 26808 11978 44 Pass
0.1613 24875 11440 45 Pass
0.1655 23473 10991 46 Pass
0.1698 22171 10482 47 Pass
0.1741 20648 9762 47 Pass
0.1783 19518 9263 47 Pass
0.1826 18437 8753 47 Pass
0.1869 17435 8260 47 Pass
0.1911 16183 7568 46 Pass
0.1954 15224 7075 46 Pass
0.1997 14393 6598 45 Pass
0.2039 13612 6094 44 Pass
0.2082 12692 5538 43 Pass
0.2125 12005 5176 43 Pass
0.2167 11357 4934 43 Pass
0.2210 10726 4734 44 Pass
0.2253 10005 4494 44 Pass
0.2295 9440 4319 45 Pass
0.2338 8958 4111 45 Pass
0.2381 8332 3856 46 Pass
0.2423 7895 3538 44 Pass
0.2466 7507 3305 44 Pass
0.2509 7113 3060 43 Pass
0.2551 6620 2809 42 Pass
0.2594 6294 2560 40 Pass
0.2637 6022 2390 39 Pass
0.2679 5762 2173 37 Pass
0.2722 5449 1962 36 Pass
0.2765 5217 1846 35 Pass
0.2807 4982 1722 34 Pass
0.2850 4703 1555 33 Pass
0.2893 4522 1434 31 Pass
0.2935 4356 1317 30 Pass
0.2978 4187 1201 28 Pass
0.3021 3958 1012 25 Pass
0.3063 3778 876 23 Pass
0.3106 3602 753 20 Pass
0.3149 3446 607 17 Pass
0.3191 3267 463 14 Pass
0.3234 3142 370 11 Pass
0.3277 3046 337 11 Pass
0.3319 2945 298 10 Pass
0.3362 2816 229 8 Pass
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0.3405 2693 148 5 Pass
0.3447 2573 99 3 Pass
0.3490 2451 61 2 Pass
0.3533 2364 60 2 Pass
0.3575 2268 59 2 Pass
0.3618 2160 56 2 Pass
0.3661 2040 56 2 Pass
0.3703 1956 55 2 Pass
0.3746 1873 54 2 Pass
0.3789 1793 54 3 Pass
0.3831 1694 53 3 Pass
0.3874 1624 51 3 Pass
0.3917 1570 51 3 Pass
0.3960 1501 50 3 Pass
0.4002 1412 48 3 Pass
0.4045 1351 48 3 Pass
0.4088 1282 45 3 Pass
0.4130 1217 44 3 Pass
0.4173 1166 43 3 Pass
0.4216 1109 42 3 Pass
0.4258 1068 42 3 Pass
0.4301 1006 41 4 Pass
0.4344 966 40 4 Pass
0.4386 925 39 4 Pass
0.4429 879 38 4 Pass
0.4472 815 37 4 Pass
0.4514 777 37 4 Pass
0.4557 742 36 4 Pass
0.4600 700 36 5 Pass
0.4642 640 35 5 Pass
0.4685 604 35 5 Pass
0.4728 561 34 6 Pass
0.4770 517 33 6 Pass
0.4813 478 33 6 Pass
0.4856 439 33 7 Pass
0.4898 398 32 8 Pass
0.4941 363 32 8 Pass
0.4984 342 32 9 Pass
0.5026 314 31 9 Pass
0.5069 297 31 10 Pass
0.5112 273 31 11 Pass
0.5154 253 31 12 Pass
0.5197 240 30 12 Pass
0.5240 225 30 13 Pass
0.5282 207 30 14 Pass
0.5325 195 29 14 Pass
0.5368 181 29 16 Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0.7209 acre-feet
On-line facility target flow: 0.8804 cfs.
Adjusted for 15 min: 0.8804 cfs.
Off-line facility target flow: 0.505 cfs.
Adjusted for 15 min: 0.505 cfs.
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1901 10 01        END    2059 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   16718FC&WQ.wdm
MESSU      25   Pre16718FC&WQ.MES
           27   Pre16718FC&WQ.L61
           28   Pre16718FC&WQ.L62
           30   POC16718FC&WQ1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND      10
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Basin  1                    MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   10     C, Forest, Flat         1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   10         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   10         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO
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  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   10         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   10              0       4.5      0.08       400      0.05       0.5     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   10              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   10            0.2       0.5      0.35         6       0.5       0.7
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   10              0         0         0         0       2.5         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
  END IWAT-STATE1
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END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND  10                       10.85     COPY   501     12
PERLND  10                       10.85     COPY   501     13

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
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WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    501 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1901 10 01        END    2059 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   16718FC&WQ.wdm
MESSU      25   Mit16718FC&WQ.MES
           27   Mit16718FC&WQ.L61
           28   Mit16718FC&WQ.L62
           30   POC16718FC&WQ1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND      10
      IMPLND       4
      IMPLND      11
      RCHRES       1
      COPY         1
      COPY       501
      COPY       601
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        SSD Table  1                MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  601         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   10     C, Forest, Flat         1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   10         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY
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  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   10         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   10         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   10              0       4.5      0.08       400      0.05       0.5     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   10              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   10            0.2       0.5      0.35         6       0.5       0.7
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   10              0         0         0         0       2.5         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    4      ROOF TOPS/FLAT         1    1    1   27    0
   11      PARKING/FLAT           1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    4         0    0    1    0    0    0    
   11         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    4         0    0    4    0    0    0    1    9    
   11         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
    4         0    0    0    0    0    
   11         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
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    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    4            400      0.01       0.1       0.1
   11            400      0.01       0.1       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    4              0         0
   11              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    4              0         0
   11              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Basin  1***
PERLND  10                        4.11     RCHRES   1      2
PERLND  10                        4.11     RCHRES   1      3
IMPLND   4                         2.5     RCHRES   1      5
IMPLND  11                        3.49     RCHRES   1      5

******Routing******
PERLND  10                        4.11     COPY     1     12
IMPLND   4                         2.5     COPY     1     15
IMPLND  11                        3.49     COPY     1     15
PERLND  10                        4.11     COPY     1     13
RCHRES   1                           1     COPY   501     16
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
    1     SSD Table  1            1    1    1    1   28    0    1
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
    1         1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
    1         4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO
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  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
    1        0  1  0  0    4  0  0  0  0       0  0  0  0  0       2  2  2  2  2
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
    1              1      0.01       0.0       0.0       0.5       0.0
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
    1            0         4.0  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
  FTABLE      1
   61    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.432070  0.000000  0.000000  
  0.100000  0.438126  0.043509  0.019308  
  0.200000  0.444182  0.087625  0.027306  
  0.300000  0.450238  0.132346  0.033443  
  0.400000  0.456294  0.177673  0.038616  
  0.500000  0.462350  0.223605  0.043174  
  0.600000  0.468406  0.270143  0.047295  
  0.700000  0.474462  0.317286  0.051085  
  0.800000  0.480518  0.365035  0.054612  
  0.900000  0.486574  0.413390  0.057925  
  1.000000  0.492630  0.462350  0.061058  
  1.100000  0.498824  0.511923  0.064038  
  1.200000  0.505018  0.562115  0.066885  
  1.300000  0.511212  0.612927  0.069617  
  1.400000  0.517405  0.664358  0.072245  
  1.500000  0.523599  0.716408  0.074780  
  1.600000  0.529793  0.769078  0.077233  
  1.700000  0.535987  0.822367  0.079610  
  1.800000  0.542180  0.876275  0.081918  
  1.900000  0.548374  0.930803  0.084162  
  2.000000  0.554568  0.985950  0.086349  
  2.100000  0.560936  1.041725  0.088481  
  2.200000  0.567304  1.098137  0.090563  
  2.300000  0.573673  1.155186  0.092599  
  2.400000  0.580041  1.212872  0.094590  
  2.500000  0.586409  1.271194  0.096541  
  2.600000  0.592777  1.330154  0.098453  
  2.700000  0.599146  1.389750  0.100328  
  2.800000  0.605514  1.449983  0.102169  
  2.900000  0.611882  1.510853  0.103978  
  3.000000  0.618250  1.572360  0.105755  
  3.100000  0.624759  1.634510  0.107503  
  3.200000  0.631267  1.697311  0.109224  
  3.300000  0.637775  1.760763  0.110917  
  3.400000  0.644283  1.824866  0.112585  
  3.500000  0.650792  1.889620  0.114229  
  3.600000  0.657300  1.955025  0.141096  
  3.700000  0.663808  2.021080  0.167030  
  3.800000  0.670316  2.087787  0.184442  
  3.900000  0.676825  2.155144  0.198687  
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  4.000000  0.683333  2.223152  0.211120  
  4.100000  0.690041  2.291820  0.237979  
  4.200000  0.696749  2.361160  0.254785  
  4.300000  0.703457  2.431170  0.269395  
  4.400000  0.710165  2.501851  0.282669  
  4.500000  0.716873  2.573203  0.294984  
  4.600000  0.723581  2.645226  0.306553  
  4.700000  0.730289  2.717919  0.317518  
  4.800000  0.736997  2.791284  0.327976  
  4.900000  0.743705  2.865319  0.337999  
  5.000000  0.750413  2.940025  0.347643  
  5.100000  0.757178  3.015404  0.859131  
  5.200000  0.763944  3.091461  1.770429  
  5.300000  0.770709  3.168193  2.875970  
  5.400000  0.777474  3.245602  4.015409  
  5.500000  0.784240  3.323688  5.030577  
  5.600000  0.791005  3.402450  5.800777  
  5.700000  0.797770  3.481889  6.299973  
  5.800000  0.804536  3.562005  6.753655  
  5.900000  0.811301  3.642796  7.145695  
  6.000000  0.818067  3.724265  7.516751  
  END FTABLE  1
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1              PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1              IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    1              PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    1              IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY     1 OUTPUT MEAN   1 1     48.4      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
COPY   601 OUTPUT MEAN   1 1     48.4      WDM    901 FLOW     ENGL      REPL
RCHRES   1 HYDR   RO     1 1        1      WDM   1006 FLOW     ENGL      REPL
RCHRES   1 HYDR   STAGE  1 1        1      WDM   1007 STAG     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK        2
PERLND     PWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    2

  MASS-LINK        3
PERLND     PWATER IFWO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    3

  MASS-LINK        5
IMPLND     IWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    5

  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15
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  MASS-LINK       16
RCHRES     ROFLOW                          COPY           INPUT  MEAN
  END MASS-LINK   16

END MASS-LINK

END RUN
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2017; All 
Rights Reserved.

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

www.clearcreeksolutions.com

www.clearcreeksolutions.com
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General Model Information
Project Name: 16718-WQ2

Site Name: Wesley Homes Puyallup

Site Address: 707 39th Ave. SE

City: Puyallup

Report Date: 5/26/2017

Gage:

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 0.00 (adjusted)

Version Date: 2016/02/25

Version: 4.2.12

POC Thresholds

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

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 PARKING FLAT       0.105

 Impervious Total 0.105

 Basin Total 0.105

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre

 Pervious Total 0

Impervious Land Use acre
 PARKING FLAT       0.105

 Impervious Total 0.105

 Basin Total 0.105

Element Flows To:
Surface Interflow Groundwater



16718-WQ2 5/26/2017 9:18:52 AM Page 7

Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 0
Total Impervious Area: 0.105

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0
Total Impervious Area: 0.105

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.036797
5 year 0.049394
10 year 0.058549
25 year 0.07108
50 year 0.081136
100 year 0.091831

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.036797
5 year 0.049394
10 year 0.058549
25 year 0.07108
50 year 0.081136
100 year 0.091831

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1902 0.044 0.044
1903 0.048 0.048
1904 0.055 0.055
1905 0.024 0.024
1906 0.027 0.027
1907 0.037 0.037
1908 0.030 0.030
1909 0.037 0.037
1910 0.035 0.035
1911 0.040 0.040
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0.0112 acre-feet
On-line facility target flow: 0.0155 cfs.
Adjusted for 15 min: 0.0155 cfs.
Off-line facility target flow: 0.0089 cfs.
Adjusted for 15 min: 0.0089 cfs.
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Appendix
Predeveloped Schematic



16718-WQ2 5/26/2017 9:20:37 AM Page 20

Mitigated Schematic
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2017; All 
Rights Reserved.

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

www.clearcreeksolutions.com

www.clearcreeksolutions.com


 

CONVEYANCE BASIN MAP 

 

 

 

 







 

  
16718-Wesley Homes Puyallup
Stormshed3G Conveyance Calculations
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Appended on: Friday, May 12, 2017 4:43:03 PM

ROUTEHYD [] THRU [16718pipe] USING [25 year] AND [TYPE1A.RAC] NOTZERO 
RELATIVE SCS/SBUH

Gravity Analysis using 24 hr duration storm

Reach 
ID

Area 
(ac)

Flow 
(cfs)

Full Q 
(cfs)

Full 
ratio

nDepth 
(ft)

Depth 
ratio

Size
nVel 
(ft/s)

fVel 
(ft/s)

Infil 
Vol 
(cf)

CBasin / 
Hyd

p-co2 0.34 0.2709 3.2252 0.084 0.0979 0.1957
6 in 

Diam
9.9975 16.4257 0.00 co2

p-co1 0.44 0.3506 5.7201 0.0613 0.1119 0.1679
8 in 

Diam
9.0777 16.3902 0.00 co1

p-co3 0.35 0.2789 3.6059 0.0773 0.0939 0.1878
6 in 

Diam
10.9178 18.3645 0.00 co3

p-co5 0.19 0.1514 0.862 0.1757 0.1416 0.2833
6 in 

Diam
3.31 4.39 0.00 co5

p20 0.26 0.1839 2.7366 0.0672 0.1756 0.1756
12 in 
Diam

1.9823 3.4843 0.00 cb20

p19 0.58 0.3749 2.9978 0.1251 0.2388 0.2388
12 in 
Diam

2.6049 3.8169 0.00 cb19

p18 0.92 0.5964 2.9978 0.1989 0.3025 0.3025
12 in 
Diam

2.9748 3.8169 0.00 cb18

p17 1.36 0.947 3.8701 0.2447 0.3367 0.3367
12 in 
Diam

4.0762 4.9276 0.00 cb17

p16 1.86 1.3164 3.8701 0.3401 0.402 0.402
12 in 
Diam

4.4568 4.9276 0.00 cb16

p15 0.08 0.0638 0.9279 0.0687 0.1184 0.1776
8 in 

Diam
1.522 2.6588 0.00 cb15

p14 2.06 1.4641 4.9617 0.2951 0.4654 0.3723
15 in 
Diam

3.517 4.0432 0.00 cb14

p13 0.07 0.0558 3.9471 0.0141 0.0556 0.0834
8 in 

Diam
4.0129 11.3099 0.00 cb13

p12 2.16 1.5409 8.0683 0.191 0.4443 0.2962
18 in 
Diam

3.5172 4.5657 0.00 cb12

p-co9 0.19 0.1514 2.0485 0.0739 0.1225 0.1838
8 in 

Diam
3.4384 5.8697 0.00 co9

p11 0.80 0.5648 7.7402 0.073 0.1827 0.1827
12 in 
Diam

5.7481 9.8551 0.00 cb11

p10 2.97 2.1136 8.0683 0.262 0.5238 0.3492
18 in 
Diam

3.8464 4.5657 0.00 cb10

p-co6 0.63 0.502 0.862 0.5824 0.2741 0.5482
6 in 

Diam
4.5556 4.39 0.00 co6

p9 1.25 0.9379 2.8701 0.3268 0.3898 0.3898
12 in 
Diam

3.3098 3.6544 0.00 cb9

p8 0.05 0.0369 1.0165 0.0363 0.0868 0.1301
8 in 

Diam
1.3832 2.9126 0.00 cb8

Page 1 of 6

5/12/2017file:///P:/16000s/16718/engineering/stormshed3g/16718pipe.html



HGL Analysis

p7 1.36 1.0227 12.222 0.0837 0.1953 0.1953
12 in 
Diam

9.4615 15.5615 0.00 cb7

p6 4.39 3.1783 8.0683 0.3939 0.6547 0.4365
18 in 
Diam

4.2888 4.5657 0.00 cb6

p5 4.89 3.5622 8.0683 0.4415 0.698 0.4653
18 in 
Diam

4.422 4.5657 0.00 cb5

p4 5.27 3.8359 8.0683 0.4754 0.7284 0.4856
18 in 
Diam

4.5062 4.5657 0.00 cb4

p3 6.48 4.742 12.1705 0.3896 0.7591 0.4338
21 in 
Diam

4.7402 5.0599 0.00 cb3

p2 7.37 5.2475 17.3761 0.302 0.754 0.377
24 in 
Diam

4.8415 5.531 0.00 cb2

p1 7.37 5.2475 19.4985 0.2691 0.7086 0.3543
24 in 
Diam

5.2672 6.2066 0.00

From Node To Node HG El (ft) App (ft) Bend (ft) Junct Loss (ft) Adjusted HG El (ft) Max El (ft)

456.00

cb1 pond 456.0766 0.0433 0.0264 ------ 456.0597 459.5600

cb2 cb1 456.1906 0.0604 0.0916 ------ 456.2218 471.2000

cb3 cb2 456.4270 0.0732 0.0125 0.0092 456.3756 472.8000

co2 cb3 470.4119 ------ ------ ------ 470.4119 474.5000

co1 cb3 470.5730 ------ ------ ------ 470.5730 475.0000

cb4 cb3 456.6148 0.0631 0.0023 ------ 456.5540 472.8000

cb5 cb4 456.7525 0.0502 0.0003 0.0036 456.7061 472.7000

co3 cb5 465.3314 ------ ------ ------ 465.3314 474.8800

cb6 cb5 456.8044 0.0222 0.0300 0.0072 456.8194 470.7900

cb10 cb6 456.8536 0.0118 0.0004 0.0031 456.8452 470.9000

cb12 cb10 456.8704 0.0221 0.0374 0.0007 456.8863 469.5000

cb14 cb12 456.9468 0.0436 0.0736 0.0017 456.9786 467.8500

cb16 cb14 457.0702 0.0226 0.0274 ------ 457.0750 467.5000

cb17 cb16 457.1620 0.0090 0.0003 0.0017 457.1550 467.0000

co5 cb17 457.1753 ------ ------ ------ 457.1753 468.0000

cb18 cb17 457.4091 ------ 0.0014 ------ 457.4106 467.0000

cb19 cb18 458.7713 ------ 0.0079 ------ 458.7792 465.4000

cb20 cb19 459.2346 ------ ------ ------ 459.2346 462.0000

cb15 cb14 456.9817 ------ ------ ------ 456.9817 457.0000

cb13 cb12 459.9439 ------ ------ ------ 459.9439 464.0000

cb11 cb10 461.6292 ------ 0.0052 ------ 461.6344 465.3000

co9 cb11 461.8862 ------ ------ ------ 461.8862 468.3000

cb7 cb6 461.6590 ------ 0.0131 0.0056 461.6777 467.8000

cb9 cb7 462.4469 ------ 0.0274 ------ 462.4743 465.3000

co6 cb9 463.2824 ------ ------ ------ 463.2824 468.0000
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Conduit Notes

cb8 cb7 461.7133 ------ ------ ------ 461.7133 463.5000

Reach
HW Depth 

(ft)
HW/D ratio Q (cfs)

TW Depth 
(ft)

Dc (ft) Dn (ft) Comment

p1 6.0766 3.0383 5.25 6.0000 0.8080 0.7086 Outlet Control

p2 5.8506 2.9253 5.25 5.7197 0.8080 0.7540 Outlet Control

p3 5.2220 2.9840 4.74 5.0168 0.7979 0.7591 Outlet Control

p-co2 0.3119 0.6238 0.27 4.1956 0.2626 0.0979
SuperCrit flow, Inlet end 
controls

p-co1 0.3230 0.4846 0.35 4.3656 0.2751 0.1119
SuperCrit flow, Inlet end 
controls

p4 4.5348 3.0232 3.84 4.2956 0.7490 0.7284 Outlet Control

p5 4.0025 2.6683 3.56 3.8040 0.7205 0.6980 Outlet Control

p-co3 0.3014 0.6028 0.28 3.2261 0.2666 0.0939
SuperCrit flow, Inlet end 
controls

p6 3.4244 2.2829 3.18 3.3261 0.6787 0.6547 Outlet Control

p10 3.2236 2.1491 2.11 3.1894 0.5488 0.5238 Outlet Control

p12 3.1304 2.0869 1.54 3.1052 0.4660 0.4443 Outlet Control

p14 2.9068 2.3254 1.46 2.8463 0.4790 0.4654 Outlet Control

p16 2.6402 2.6402 1.32 2.5486 0.4849 0.4020 Outlet Control

p17 2.3920 2.3920 0.95 2.3050 0.4083 0.3367 Outlet Control

p-co5 1.4053 2.8106 0.15 1.3850 0.1938 0.1416 Outlet Control

p18 0.4391 0.4391 0.60 1.3850 0.3211 0.3025
SuperCrit flow, Inlet end 
controls

p19 0.3413 0.3413 0.37 0.4406 0.2529 0.2388
SuperCrit flow, Inlet end 
controls

p20 0.2346 0.2346 0.18 0.3492 0.1757 0.1756
SuperCrit flow, Inlet end 
controls

p15 2.5517 3.8279 0.06 2.5486 0.1144 0.1184 Outlet Control

p13 0.1139 0.1709 0.06 2.8463 0.1068 0.0556
SuperCrit flow, Inlet end 
controls

p11 0.4092 0.4092 0.56 3.1052 0.3123 0.1827
SuperCrit flow, Inlet end 
controls

p-co9 0.2362 0.3543 0.15 0.4144 0.1781 0.1225
SuperCrit flow, Inlet end 
controls

p7 0.5490 0.5490 1.02 3.1894 0.4250 0.1953
SuperCrit flow, Inlet end 
controls

p9 0.5669 0.5669 0.94 0.5677 0.4063 0.3898
SuperCrit flow, Inlet end 
controls

p-co6 0.5724 1.1448 0.50 0.6043 0.3615 0.2741
SuperCrit flow, Inlet end 
controls

p8 0.2733 0.4100 0.04 0.5677 0.0867 0.0868
Outlet Control M1 
Backwater
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Node and Reach invert report

Subcritical, M-1 Profile

Subcritical flow starts at downstream end and progresses upstream until normal depth is reached.

y ft A sf R V ft Eft dEft Sf ft Savg ft So-Sf ft dx ft
Station 

ft
Elev ft

0.5677 0.3167 0.2021 0.1166 0.567868 0.00 0.000007 0.00 0.00 0.00 55.00 461.6777

0.5484 0.3072 0.2028 0.1202 0.548645 0.019223 0.000008 0.000008 0.005992 3.207924 51.7921 461.6777

0.5292 0.2971 0.2027 0.1243 0.529424 0.019221 0.000008 0.000008 0.005992 3.207804 48.5843 461.6777

0.5099 0.2865 0.2018 0.1289 0.510206 0.019218 0.000009 0.000009 0.005991 3.207696 45.3766 461.6777

0.4907 0.2754 0.2003 0.1341 0.490991 0.019215 0.00001 0.00001 0.00599 3.207594 42.169 461.6777

0.4715 0.2639 0.1981 0.14 0.47178 0.019211 0.000011 0.00001 0.00599 3.207494 38.9615 461.6777

0.4522 0.2521 0.1953 0.1465 0.452573 0.019207 0.000012 0.000012 0.005988 3.207389 35.7541 461.6777

0.433 0.24 0.192 0.1539 0.433371 0.019202 0.000014 0.000013 0.005987 3.207275 32.5468 461.6777

0.4138 0.2276 0.1882 0.1623 0.414176 0.019195 0.000016 0.000015 0.005985 3.207144 29.3397 461.6777

0.3945 0.2151 0.1838 0.1717 0.394989 0.019187 0.000018 0.000017 0.005983 3.206989 26.1327 461.6777

0.3753 0.2024 0.1789 0.1825 0.375812 0.019177 0.000021 0.00002 0.00598 3.2068 22.9259 461.6777

0.3561 0.1897 0.1736 0.1947 0.356647 0.019164 0.000025 0.000023 0.005977 3.206562 19.7193 461.6777

0.3368 0.1768 0.1678 0.2089 0.3375 0.019148 0.000031 0.000028 0.005972 3.206257 16.5131 461.6777

0.3176 0.164 0.1615 0.2252 0.318373 0.019126 0.000037 0.000034 0.005966 3.20586 13.3072 461.6777

0.2983 0.1512 0.1548 0.2442 0.299276 0.019097 0.000047 0.000042 0.005958 3.205334 10.1019 461.6777

0.2791 0.1385 0.1477 0.2666 0.280217 0.019059 0.000059 0.000053 0.005947 3.204631 6.8972 461.6777

0.2599 0.126 0.1401 0.2932 0.261213 0.019005 0.000077 0.000068 0.005932 3.203678 3.6936 461.6777

0.2406 0.1135 0.1321 0.3253 0.242285 0.018928 0.000102 0.000089 0.005911 3.202375 0.4912 461.6777

0.2214 0.1013 0.1237 0.3645 0.223468 0.018817 0.00014 0.000121 0.005879 3.20058 -2.7094 461.6777

The depth of flow at the upper end of the reach is 0.2377 ft.
Flow has returned to normal. The flow depth returned to normal 0.00 ft from the downstream lower end of 

reach.

Node and Reach invert report

Node co2 Out ie 470.10 ft

Reach p-co2 I.E. Out 470.10 ft

Node co1 Out ie 470.25 ft

Reach p-co1 I.E. Out 470.25 ft

Node co3 Out ie 465.03 ft

Reach p-co3 I.E. Out 465.03 ft

Node co5 Out ie 456.07 ft

Reach p-co5 I.E. Out 456.07 ft

Node cb20 Out ie 459.00 ft

Reach p20 I.E. Out 459.00 ft

Node cb19 Out ie 458.43 ft

Reach p20 I.E. In 458.43 ft
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Reach p19 I.E. Out 458.43 ft

Node cb18 Out ie 456.97 ft

Reach p19 I.E. In 456.97 ft

Reach p18 I.E. Out 456.97 ft

Node cb17 Out ie 455.77 ft

Reach p-co5 I.E. In 455.77 ft

Reach p18 I.E. In 455.77 ft

Reach p17 I.E. Out 455.77 ft

Node cb16 Out ie 454.77 ft

Reach p17 I.E. In 454.77 ft

Reach p16 I.E. Out 454.77 ft

Node cb15 Out ie 455.33 ft

Reach p15 I.E. Out 454.96 ft

Node cb14 Out ie 454.43 ft

Reach p16 I.E. In 454.43 ft

Reach p15 I.E. In 454.43 ft

Reach p14 I.E. Out 454.43 ft

Node cb13 Out ie 459.83 ft

Reach p13 I.E. Out 459.83 ft

Node cb12 Out ie 454.04 ft

Reach p14 I.E. In 454.04 ft

Reach p13 I.E. In 454.04 ft

Reach p12 I.E. Out 454.04 ft

Node co9 Out ie 461.65 ft

Reach p-co9 I.E. Out 461.65 ft

Node cb11 Out ie 461.22 ft

Reach p-co9 I.E. In 461.22 ft

Reach p11 I.E. Out 461.22 ft

Node cb10 Out ie 453.74 ft

Reach p12 I.E. In 453.74 ft

Reach p11 I.E. In 453.74 ft

Reach p10 I.E. Out 453.74 ft

Node co6 Out ie 462.71 ft

Reach p-co6 I.E. Out 462.71 ft

Node cb9 Out ie 461.88 ft

Reach p-co6 I.E. In 461.87 ft

Reach p9 I.E. Out 461.88 ft

Node cb8 Out ie 461.44 ft

Reach p8 I.E. Out 461.44 ft

Node cb7 Out ie 461.11 ft

Reach p9 I.E. In 461.11 ft
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Licensed to: Barghausen Consulting Engineers

Reach p8 I.E. In 461.11 ft

Reach p7 I.E. Out 461.11 ft

Node cb6 Out ie 453.625 ft

Reach p10 I.E. In 453.63 ft

Reach p7 I.E. In 453.63 ft

Reach p6 I.E. Out 453.625 ft

Node cb5 Out ie 453.38 ft

Reach p-co3 I.E. In 453.48 ft

Reach p6 I.E. In 453.38 ft

Reach p5 I.E. Out 453.38 ft

Node cb4 Out ie 452.75 ft

Reach p5 I.E. In 452.75 ft

Reach p4 I.E. Out 452.75 ft

Node cb3 Out ie 452.08 ft

Reach p-co2 I.E. In 452.18 ft

Reach p-co1 I.E. In 452.01 ft

Reach p4 I.E. In 452.08 ft

Reach p3 I.E. Out 452.08 ft

Node cb2 Out ie 451.205 ft

Reach p3 I.E. In 451.205 ft

Reach p2 I.E. Out 451.205 ft

Node cb1 Out ie 450.34 ft

Reach p2 I.E. In 450.34 ft

Reach p1 I.E. Out 450.34 ft
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Appended on: Friday, May 12, 2017 4:46:30 PM

Layout Report: 16718pipe

Reach Records

Record Id: p1

Record Id: p10

Event Precip (in)

6 month 1.44

2 yr 24 hr 2.00

10 year 3.00

25 year 3.50

100 year 4.10

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode pond UpNode cb1

Material unspecified Size 24 in Diam

Ent Losses Groove End w/Headwall

Length 54.00 ft Slope 0.63%

Up Invert 450.34 ft Dn Invert 450.00 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb6 UpNode cb10

Material unspecified Size 18 in Diam

Ent Losses Groove End w/Headwall

Length 22.00 ft Slope 0.50%

Up Invert 453.74 ft Dn Invert 453.63 ft
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Record Id: p11

Record Id: p12

Record Id: p13

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb10 UpNode cb11

Material unspecified Size 12 in Diam

Ent Losses Groove End w/Headwall

Length 187.00 ft Slope 4.00%

Up Invert 461.22 ft Dn Invert 453.74 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb10 UpNode cb12

Material unspecified Size 18 in Diam

Ent Losses Groove End w/Headwall

Length 60.00 ft Slope 0.50%

Up Invert 454.04 ft Dn Invert 453.74 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular
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Record Id: p14

Record Id: p15

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb12 UpNode cb13

Material unspecified Size 8 in Diam

Ent Losses Groove End w/Headwall

Length 64.00 ft Slope 9.05%

Up Invert 459.83 ft Dn Invert 454.04 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb12 UpNode cb14

Material unspecified Size 15 in Diam

Ent Losses Groove End w/Headwall

Length 78.00 ft Slope 0.50%

Up Invert 454.43 ft Dn Invert 454.04 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb14 UpNode cb15

Material unspecified Size 8 in Diam

Ent Losses Groove End w/Headwall

Length 106.00 ft Slope 0.50%

Up Invert 454.96 ft Dn Invert 454.43 ft
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Record Id: p16

Record Id: p17

Record Id: p18

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb14 UpNode cb16

Material unspecified Size 12 in Diam

Ent Losses Groove End w/Headwall

Length 34.00 ft Slope 1.00%

Up Invert 454.77 ft Dn Invert 454.43 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb16 UpNode cb17

Material unspecified Size 12 in Diam

Ent Losses Groove End w/Headwall

Length 100.00 ft Slope 1.00%

Up Invert 455.77 ft Dn Invert 454.77 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular
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Record Id: p19

Record Id: p2

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb17 UpNode cb18

Material Closed Conduits, Concrete Pipe Size 12 in Diam

Ent Losses Groove End w/Headwall

Length 200.00 ft Slope 0.60%

Up Invert 456.97 ft Dn Invert 455.77 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb18 UpNode cb19

Material unspecified Size 12 in Diam

Ent Losses Groove End w/Headwall

Length 242.00 ft Slope 0.60%

Up Invert 458.43 ft Dn Invert 456.97 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb1 UpNode cb2

Material unspecified Size 24 in Diam

Ent Losses Groove End w/Headwall

Length 173.00 ft Slope 0.50%

Up Invert 451.205 ft Dn Invert 450.34 ft
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Record Id: p20

Record Id: p3

Record Id: p4

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb19 UpNode cb20

Material unspecified Size 12 in Diam

Ent Losses Groove End w/Headwall

Length 114.00 ft Slope 0.50%

Up Invert 459.00 ft Dn Invert 458.43 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb2 UpNode cb3

Material unspecified Size 21 in Diam

Ent Losses Groove End w/Headwall

Length 175.00 ft Slope 0.50%

Up Invert 452.08 ft Dn Invert 451.205 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular
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Record Id: p5

Record Id: p6

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb3 UpNode cb4

Material unspecified Size 18 in Diam

Ent Losses Groove End w/Headwall

Length 134.00 ft Slope 0.50%

Up Invert 452.75 ft Dn Invert 452.08 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb4 UpNode cb5

Material unspecified Size 18 in Diam

Ent Losses Groove End w/Headwall

Length 126.00 ft Slope 0.50%

Up Invert 453.38 ft Dn Invert 452.75 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb5 UpNode cb6

Material unspecified Size 18 in Diam

Ent Losses Groove End w/Headwall

Length 49.00 ft Slope 0.50%

Up Invert 453.625 ft Dn Invert 453.38 ft
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Record Id: p7

Record Id: p8

Record Id: p9

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb6 UpNode cb7

Material unspecified Size 12 in Diam

Ent Losses Groove End w/Headwall

Length 75.00 ft Slope 9.97%

Up Invert 461.11 ft Dn Invert 453.63 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb7 UpNode cb8

Material unspecified Size 8 in Diam

Ent Losses Groove End w/Headwall

Length 55.00 ft Slope 0.60%

Up Invert 461.44 ft Dn Invert 461.11 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular
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Record Id: p-co1

Record Id: p-co2

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb7 UpNode cb9

Material unspecified Size 12 in Diam

Ent Losses Groove End w/Headwall

Length 140.00 ft Slope 0.55%

Up Invert 461.88 ft Dn Invert 461.11 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb3 UpNode co1

Material Closed Conduits, Concrete Pipe Size 8 in Diam

Ent Losses Groove End w/Headwall

Length 96.00 ft Slope 19.00%

Up Invert 470.25 ft Dn Invert 452.01 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb3 UpNode co2

Material Closed Conduits, Concrete Pipe Size 6 in Diam

Ent Losses Groove End w/Headwall

Length 64.00 ft Slope 28.00%

Up Invert 470.10 ft Dn Invert 452.18 ft
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Record Id: p-co3

Record Id: p-co5

Record Id: p-co6

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb5 UpNode co3

Material unspecified Size 6 in Diam

Ent Losses Groove End w/Headwall

Length 33.00 ft Slope 35.00%

Up Invert 465.03 ft Dn Invert 453.48 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb17 UpNode co5

Material Closed Conduits, Concrete Pipe Size 6 in Diam

Ent Losses Groove End w/Headwall

Length 15.00 ft Slope 2.00%

Up Invert 456.07 ft Dn Invert 455.77 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular
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Record Id: p-co9

Node Records

Record Id: cb1

Uniform Flow Method: Manning's Coefficient: 0.012

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb9 UpNode co6

Material unspecified Size 6 in Diam

Ent Losses Groove End w/Headwall

Length 42.00 ft Slope 2.00%

Up Invert 462.71 ft Dn Invert 461.87 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: 0.011

Routing Method: Travel Time Shift Contributing Hyd

DnNode cb11 UpNode co9

Material unspecified Size 8 in Diam

Ent Losses Groove End w/Headwall

Length 21.00 ft Slope 2.05%

Up Invert 461.65 ft Dn Invert 461.22 ft

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover

2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft

Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Descrip: Prototype Record Increment 0.10 ft

Start El. 450.34 ft Max El. 459.56 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node
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Record Id: cb10

Record Id: cb11

Record Id: cb12

Record Id: cb13

Descrip: Prototype Record Increment 0.10 ft

Start El. 453.74 ft Max El. 470.90 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 461.22 ft Max El. 465.30 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 1-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 454.04 ft Max El. 469.50 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 459.83 ft Max El. 464.00 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 1

Channelization No Special Shape

Catch 0.00 ft Bottom Area 3.97 sf

MH/CB Type Node
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Record Id: cb14

Record Id: cb15

Record Id: cb16

Record Id: cb17

Descrip: Prototype Record Increment 0.10 ft

Start El. 454.43 ft Max El. 467.85 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 455.33 ft Max El. 457.00 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 1

Channelization No Special Shape

Catch 0.00 ft Bottom Area 3.97 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 454.77 ft Max El. 467.50 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 455.77 ft Max El. 467.00 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node
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Record Id: cb18

Record Id: cb19

Record Id: cb2

Record Id: cb20

Descrip: Prototype Record Increment 0.10 ft

Start El. 456.97 ft Max El. 467.00 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 458.43 ft Max El. 465.40 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 451.205 ft Max El. 471.20 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 459.00 ft Max El. 462.00 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 1

Channelization No Special Shape

Catch 0.00 ft Bottom Area 3.97 sf

MH/CB Type Node
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Record Id: cb3

Record Id: cb4

Record Id: cb5

Record Id: cb6

Descrip: Prototype Record Increment 0.10 ft

Start El. 452.08 ft Max El. 472.80 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 452.75 ft Max El. 472.80 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 453.38 ft Max El. 472.70 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 453.625 ft Max El. 470.79 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node
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Record Id: cb7

Record Id: cb8

Record Id: cb9

Record Id: co1

Descrip: Prototype Record Increment 0.10 ft

Start El. 461.11 ft Max El. 467.80 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 12.5664 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 461.44 ft Max El. 463.50 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 1

Channelization No Special Shape

Catch 0.00 ft Bottom Area 3.97 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 461.88 ft Max El. 465.30 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 1

Channelization No Special Shape

Catch 0.00 ft Bottom Area 3.97 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 470.25 ft Max El. 475.00 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 1-48

Channelization No Special Shape

Catch 0.00 ft Bottom Area 19.635 sf

MH/CB Type Node
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Record Id: co2

Record Id: co3

Record Id: co5

Record Id: co6

Descrip: Prototype Record Increment 0.10 ft

Start El. 470.10 ft Max El. 474.50 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 1

Channelization No Special Shape

Catch 0.00 ft Bottom Area 3.97 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 465.03 ft Max El. 474.88 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 1

Channelization No Special Shape

Catch 0.00 ft Bottom Area 3.97 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 456.07 ft Max El. 468.00 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 1

Channelization No Special Shape

Catch 0.00 ft Bottom Area 3.97 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 462.71 ft Max El. 468.00 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 1

Channelization No Special Shape

Catch 0.00 ft Bottom Area 3.97 sf

MH/CB Type Node
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Record Id: co9

Record Id: pond

Contributing Drainage Areas

Record Id: cb10

Descrip: Prototype Record Increment 0.10 ft

Start El. 461.65 ft Max El. 468.00 ft

Void Ratio 100.00

Condition Existing Structure Type CB-TYPE 1

Channelization No Special Shape

Catch 0.00 ft Bottom Area 3.97 sf

MH/CB Type Node

Descrip: Prototype Record Increment 0.10 ft

Start El. 450.00 ft Max El. 459.00 ft

Void Ratio 100.00

Dummy Type Node

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.00 ac DCIA 0.01 ac

Pervious CN 0.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.01 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Page 18 of 34

5/12/2017file:///P:/16000s/16718/engineering/stormshed3g/16718pipe.html



Record Id: cb11

Record Id: cb12

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.25 ac DCIA 0.36 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.25 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.36 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.01 ac DCIA 0.02 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min
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Record Id: cb13

Record Id: cb14

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.01 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.02 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.00 ac DCIA 0.07 ac

Pervious CN 0.00 DC CN 98.00

Pervious TC 0.00 min DC TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.07 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min
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Record Id: cb15

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.04 ac DCIA 0.08 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.04 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.08 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.00 ac DCIA 0.08 ac

Pervious CN 0.00 DC CN 98.00

Pervious TC 0.00 min DC TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.08 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc
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Record Id: cb16

Record Id: cb17

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.10 ac DCIA 0.40 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.10 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.40 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.00 ac DCIA 0.25 ac

Pervious CN 0.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min
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Record Id: cb18

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.25 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.17 ac DCIA 0.17 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.17 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.17 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT
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Record Id: cb19

Record Id: cb2

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.22 ac DCIA 0.10 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.22 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.10 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.70 ac DCIA 0.19 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Page 24 of 34

5/12/2017file:///P:/16000s/16718/engineering/stormshed3g/16718pipe.html



Record Id: cb20

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.70 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.19 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.08 ac DCIA 0.18 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.08 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn
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Record Id: cb3

Record Id: cb4

Impervious surfaces (pavements, roofs, etc) 0.18 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.20 ac DCIA 0.23 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.20 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.23 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00
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Record Id: cb5

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.10 ac DCIA 0.28 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.10 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.28 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.05 ac DCIA 0.10 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.05 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min
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Record Id: cb6

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.10 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.02 ac DCIA 0.04 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.02 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.04 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min
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Record Id: cb7

Record Id: cb8

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.00 ac DCIA 0.06 ac

Pervious CN 0.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.06 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.01 ac DCIA 0.04 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.01 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min
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Record Id: cb9

Record Id: co1

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.04 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.20 ac DCIA 0.42 ac

Pervious CN 86.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious CN Calc

Description SubArea Sub cn

Open spaces, lawns,parks (>75% grass) 0.20 ac 86.00

Pervious Composited CN (AMC 2) 86.00

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.42 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min
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Record Id: co2

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.00 ac DCIA 0.44 ac

Pervious CN 0.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.44 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.00 ac DCIA 0.34 ac

Pervious CN 0.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.34 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc
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Record Id: co3

Record Id: co5

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.00 ac DCIA 0.35 ac

Pervious CN 0.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.35 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.00 ac DCIA 0.19 ac

Pervious CN 0.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min
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Record Id: co6

Record Id: co9

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.19 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.00 ac DCIA 0.63 ac

Pervious CN 0.00 DC CN 98.00

Pervious TC 5.00 min DC TC 5.00 min

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.63 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

Design Method SBUH Rainfall type TYPE1A.RAC

Hyd Intv 10.00 min Peaking Factor 484.00

Storm Duration 24.00 hrs Abstraction Coeff 0.20

Pervious Area 0.00 ac DCIA 0.19 ac

Pervious CN 0.00 DC CN 98.00
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Pervious TC 5.00 min DC TC 5.00 min

Pervious TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min

DCI - CN Calc

Description SubArea Sub cn

Impervious surfaces (pavements, roofs, etc) 0.19 ac 98.00

DC Composited CN (AMC 2) 98.00

DCI - TC Calc

Type Description Length Slope Coeff Misc TT

Sheet 0.00 ft 0.0% 5.0 0.00 in 5.00 min

Pervious TC 5.00 min
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Figure 1Date NOV 2016

VICINITY MAP

PUYALLUP, WASHINGTON
WESLEY HOMES PUYALLUP

Proj. No.T-5915-3
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APPROXIMATE SCALE IN FEET
REFERENCE:  http://www.wsdot.wa.gov/data/tools/geoportal/                                                         ACCESSED 10/27/15
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REFERENCE:

REFERENCE ONLY AND SHOULD NOT BE USED FOR
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THIS SITE PLAN IS SCHEMATIC.  ALL LOCATIONS AND
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EXPLORATION LOCATION PLAN

Date NOV 2016 Figure 2
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APPROXIMATE SCALE IN FEET

SITE PLAN PROVIDED BY BARGHAUSEN.

APPROXIMATE TEST PIT LOCATION (TERRA 2015)
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TYPICAL SLOPE KEY AND BENCH DETAIL

Date NOV 2016 Figure 3

NOT TO SCALE

6' (MIN.)

2
1

EXISTING
SLOPE TOE

NOTES:

1) STRUCTURAL FILL SHALL BE COMPACTED TO A MINIMUM OF 95%
OF ASTM D 698 MAXIMUM DRY DENSITY VALUE.

TOE OF NEW
FILL EMBANKMENT

KEYWAY

6' (MIN.)

2' (MIN.)

1

1

STRUCTURAL FILL
(SEE NOTE 1)

TYPICAL SLOPE BENCH

CLEARED AND STRIPPED
NATIVE GROUND

1

1

2) DRAINS SHALL CONSIST OF 6" DIA. PERFORATED PVC PIPE ENVELOPED
IN 1 cu ft OF 3/4" WASHED GRAVEL. DRAIN PIPE SHALL BE DIRECTED TO

KEYWAY DRAIN
(SEE NOTE 2)

THE STORM DRAIN SYSTEM OR APPROVED POINT OF DISCHARGE.

(SEE NOTE 3)

3) ADDITIONAL BENCHES AND BENCH DRAINS MAY BE REQUIRED
BASED ON FIELD EVALUATION BY THE GEOTECHNICAL ENGINEER.



12"

COMPACTED
STRUCTURAL FILL

EXCAVATED SLOPE
(SEE REPORT TEXT
FOR APPROPRIATE
INCLINATIONS)

SLOPE TO DRAIN

12" MINIMUM 3/4"
MINUS WASHED
GRAVEL

3" BELOW PIPE

12" OVER PIPE

4" DIAMETER PERFORATED PVC PIPE

SEE NOTE

6"(MIN.)

NOT TO SCALE

NOTE:

MIRADRAIN G100N PREFABRICATED DRAINAGE PANELS OR SIMILAR
PRODUCT CAN BE SUBSTITUTED FOR THE 12-INCH WIDE GRAVEL
DRAIN BEHIND WALL.  DRAINAGE PANELS SHOULD EXTEND A MINIMUM
OF SIX INCHES INTO 12-INCH THICK DRAINAGE GRAVEL LAYER
OVER PERFORATED DRAIN PIPE.
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WESLEY HOMES PUYALLUP
PUYALLUP,  WASHINGTON

TYPICAL WALL DRAINAGE DETAIL

Date OCT 2015 Figure 4
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MAJOR DIVISIONS LETTER
SYMBOL TYPICAL DESCRIPTION

GRAVELS

More than 50%
of coarse fraction
is larger than No.

4 sieve

Clean
Gravels (less

than 5%
fines)

GW Well-graded gravels, gravel-sand mixtures, little or no fines.

GP Poorly-graded gravels, gravel-sand mixtures, little or no fines.

Gravels with
fines

GM Silty gravels, gravel-sand-silt mixtures, non-plastic fines.

GC Clayey gravels, gravel-sand-clay mixtures, plastic fines.

SANDS

More than 50%
of coarse fraction

is smaller than
No. 4 sieve

Clean Sands
(less than
5% fines)

SW Well-graded sands, sands with gravel, little or no fines.

SP Poorly-graded sands, sands with gravel, little or no fines.

Sands with
fines

SM Silty sands, sand-silt mixtures, non-plastic fines.

SC Clayey sands, sand-clay mixtures, plastic fines.

SILTS AND CLAYS

Liquid Limit is less than 50%

ML Inorganic silts, rock flour, clayey silts with slight plasticity.

CL Inorganic clays of low to medium plasticity. (Lean clay)

OL Organic silts and organic clays of low plasticity.

SILTS AND CLAYS

Liquid Limit is greater than 50%

MH Inorganic silts, elastic.

CH Inorganic clays of high plasticity. (Fat clay)

OH Organic clays of high plasticity.

HIGHLY ORGANIC SOILS PT Peat.
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DEFINITION OF TERMS AND SYMBOLS
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V

E

  Standard Penetration
Density Resistance in Blows/Foot

Very Loose        0-4
Loose       4-10
Medium Dense      10-30
Dense      30-50
Very Dense        >50

   Standard Penetration
Consistancy Resistance in Blows/Foot

Very Soft        0-2
Soft        2-4
Medium Stiff                  4-8
Stiff       8-16
Very Stiff      16-32
Hard        >32

2" OUTSIDE DIAMETER SPILT SPOON SAMPLER

2.4" INSIDE DIAMETER RING SAMPLER OR
SHELBY TUBE SAMPLER

WATER LEVEL (Date)

Tr TORVANE READINGS, tsf

Pp PENETROMETER READING, tsf

DD DRY DENSITY, pounds per cubic foot

LL LIQUID LIMIT, percent

PI PLASTIC INDEX

N STANDARD PENETRATION, blows per foot

Proj. No.T-5915-3

WESLEY HOMES PUYALLUP
PUYALLUP, WASHINGTON

UNIFIED SOIL CLASSIFICATION SYSTEM

Date NOV 2016 Figure A-1








































































