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1 INTRODUCTION

The proposed project includes the partial development of Parcel 212205000050, located at Nixon Rapids
Ln in Chelan County, WA. The site is not currently developed. This project proposes the construction of a
new office building, assembly building, and associated parking and landscaping. This project consists of
only phase 1 of 2 for this site. Phase 2 will consist of the construction of a 100,000 SF generator building.
All proposed drainage improvements have been designed in accordance with the latest edition of the
Stormwater Management Manual for Eastern Washington (latest edition) hereby referred to as “The
Manual”. See Appendix A for a project location map.

2 SITE SOILS AND CONDITIONS

2.1 GEOTECHNICAL INVESTIGATION
Nelson Geotechnical Associates, Inc. prepared a geotechnical Engineering Report. The full
geotechnical report is included as Appendix B. Highlights from the report include the following:

 Exploration pits near the site went to at least 25.5’ in depth and groundwater was not
encountered.

 Soils generally consisted of brown to grey, boulder-to-cobble gravel with some sand and
trace silt.

 A preliminary design infiltration rate of 8.27 in/hr was given.

2.2 SITE DESCRIPTION
The proposed project site is located off of Nixon Rpds Ln in Chelan County. The site is bound to the
north, east, and west by vegetation and to the south by Nixon Rpds Ln. The project site generally
slopes from southwest to northeast. The proposed development includes the construction of a
25,000 SF assembly building, a 10,000 SF office building, and associated hardscape and landscaping.

3 EXISTING DRAINAGE CONTROL SUMMARY

The existing site is not yet developed. It is assumed that all stormwater runoff percolates into the
existing soil.
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4 DISCUSSION OF CORE REQUIREMENTS 
From Figure 2.1: Flow Chart for Determining Requirements for New Development in The Manual, all 
core elements apply to this project. See below for a discussion of each core requirement that is required 
to be evaluated for this project and how each is addressed. 

Core Element #1: Preparation of a Stormwater Site Plan 
The Stormwater Site Plan (civil plan set) has been prepared and submitted under separate cover. 
 
Core Element #2: Construction Stormwater Pollution Prevention Plan 
The Construction Stormwater Pollution Prevention Plan (SWPPP) has been prepared in accordance with 
Volume 1 Chapter 1-2 of the Stormwater Manual, utilizing the Department of Ecology’s (DOE) 
Construction Stormwater General Permit SWPPP template for the building permit submittal. As the site 
disturbance is more than one acre, a Stormwater Permit through the DOE will be required. See Appendix 
D for the CSWPPP. 
 
Core Element #3: Source Control of Pollution 
All known available and reasonable source control BMPs will be utilized on the project site to minimize 
stormwater from coming in contact with pollutants. The silt fence and inlet protection serve as source 
control of pollution. Other source control BMPs will be utilized depending on construction conditions.  
 
In order to control pollutants, proper maintenance and cleaning of debris, sediments, and oil from 
stormwater collection and conveyance systems is required per the operation and maintenance 
recommendations found in Volume 5 of the Stormwater Manual. Source Control BMPs are also outlined 
and talked about in more detail in the CSWPPP in Appendix D. 
 
Core Element #4: Preservation of Natural Drainage Systems and Outfalls 
There are no outfalls on or in the vicinity of the site. All stormwater runoff is proposed to infiltrate into 
the soil. 
 
Core Element #5: Runoff Treatment 
Runoff treatment is required as the project proposes to construct greater than 5,000 SF of PGIS. 
Stormwater runoff from PGIS will be treated via infiltration swales. See Appendix C for a PGIS graphic 
and swale calculations. 
 
Core Element #6: Flow Control 
Flow control is required to be implemented on this project. All stormwater runoff from the proposed 
development will infiltrate via infiltration swales and drywells. See Appendix C for a graphic which shows 
the stormwater runoff from impervious surfaces contributing to each infiltration drywell and each 
infiltration swale as well as calculations used to determine the size required for each swale and number 
of drywells per basin. 
 
Core Element #7: Operation and Maintenance 
An operation and maintenance manual has been provided in Appendix E. 
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Core Element #8: Wetlands Protection 
Stormwater runoff from this project does not discharge into a wetland. Nor are there any wetlands on 
or within the vicinity of the site. Therefore, this core element is not applicable to this project. 

5 PROPOSED DRAINAGE CONTROL SUMMARY 

5.1  PROPOSED STORMWATER DESIGN 
The site area consists of an assembly building, office building, generator building, parking lot, and 
their associated hardscape and landscaping: 

Stormwater runoff from roof areas will be routed directly to one of 14 drywells. Phases 1 and 2 
combined will have six roof basins, each discharging stormwater runoff to their associated 
drywell(s). See Appendix C for the roof basins graphic and supporting calculations for the drywells. 

All at-grade hard surfaces are all considered pollution generating impervious surfaces. Therefore, 
stormwater runoff from these surfaces will need to be treated. Stormwater runoff from all at-grade 
hard surfaces will either sheet flow or discharge via tight line storm drain piping into one of seven 
infiltration swales. See Appendix C for the PGIS basins graphic and supporting calculations for each 
infiltration swale. 

Area consisting of the proposed rural local access road class 2: 

Stormwater runoff from the proposed rural road will sheet flow off the road to the southeast over 
proposed landscaping and existing vegetation and will percolate into the existing soil. 

6 EROSION CONTROL  
During the construction phase, sediment-laden runoff can enter newly constructed or existing stormwater 
facilities which can reduce their infiltration and treatment capacity. Controlling erosion and preventing 
sediment and other pollutants from leaving the project site during the construction phase is achievable 
through the implementation of temporary sediment and erosion control (TESC) BMPs. The contractor 
shall inspect and repair/clean all BMPs after every rainfall event. The proposed temporary TESC BMPs 
shall remain in place for the duration of construction and until all landscaping has been established and 
proposed permanent ESC BMPs have been installed and established. A TESC plan has been included in the 
submitted permit documents. See Appendix D for the Construction Stormwater Pollution Prevention Plan. 

7 OPERATION AND MAINTENANCE 
Insufficient maintenance of stormwater control facilities can lead to poor performance, shortened life, 
increased maintenance and replacement costs, and potential property damage. The project owner is to 
provide for the perpetual maintenance of all elements of the stormwater system located on-site. As good 
practice, the property owner should inspect all stormwater facilities after each rainfall event to ensure 
properly function facilities. An Operation and Maintenance Manual is included as Appendix E. 
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8 CONCLUSION 
The above-described stormwater infiltration systems will collect, control, and dispose of the stormwater 
runoff from the proposed improvements associated with the development of this project in Chelan 
County. 

The proposed project will provide the required stormwater collection and disposal as outlined in the 2024 
Stormwater Management Manual for Eastern Washington. The stormwater will be directed to drywells 
and infiltration swales on-site. The proposed stormwater facilities are designed for a 100-year, 24-hour 
rainfall event.  
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9 APPENDICES 

APPENDIX A – PROJECT LOCATION MAP 

APPENDIX B – GEOTECHNICAL REPORT 
APPENDIX C – STORMWATER FACILITY CALCULATIONS 
APPENDIX D – CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN 
APPENDIX E – OPERATION AND MAINTENANCE MANUAL  
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November 1, 2024 
 
 
 
Joe Irwin 
Helion Energy Inc. 
Via E-Mail: Joe.Irwin@helionenergy.com 
 
 
 Geotechnical Engineering and Infiltration Evaluation 
 Helion Energy Power Plant Facility 
 Chelan County Parcel Number 212205000050 
 Chelan County, Washington 
 NGA File No. 1549124 
 
 
Dear Mr. Irwin: 

We are pleased to submit the attached report titled “Geotechnical Engineering and Infiltration 
Evaluation – Helion Energy Power Plant Facility – Chelan County Parcel Number 212205000050 – 
Chelan County, Washington.” This report summarizes our explorations of the surface and subsurface 
conditions within the site and provides general recommendations for the proposed site development.  
Our services were completed in general accordance with the proposal dated September 13, 2024, and 
signed by you on September 24, 2024. 
 
The property consists of a rural utility parcel directly south and west of Rock Island Dam. The proposed 
location of the power plant lies within the southwestern portion of the parcel, east of Colockum Road. 
The site is generally level with undulations and covered in bare earth and sagebrush.  
 
Based on a preliminary undated site plan provided by Helion Energy, we understand that project plans 
include an approximately 100,000-square-foot main building, a 25,000-square-foot assembly building, 
and a support building. You have requested that we evaluate the site subsurface conditions and provide 
our opinions and recommendations regarding the proposed site development. Preliminary evaluation of 
on-site stormwater infiltration was also requested.  
 
We explored the subsurface soil and groundwater conditions on October 10 and 11, 2024, with three 
geotechnical borings ranging from 25.5 to 51.5 feet below existing grade.  In general, we encountered 
brown to gray, native gravel with some sand and trace gravel throughout the site. The native soil is 
generally in loose to medium-dense condition. We did not encounter groundwater or seepage in any of 
the explorations. 
 
It is our opinion, from a geotechnical standpoint, that the planned development is feasible, provided 
that our recommendations are incorporated into project plans. The attached report includes 
recommendations for earthwork, foundation, and slab-on-grade support, temporary and permanent 
slopes, pavement subgrade, site drainage, and erosion control. 
 

mailto:Joe.Irwin@helionenergy.com
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We appreciate the opportunity to provide service to you on this project.  Please contact us if you have 
any questions regarding this report or require further information. 

Sincerely, 

NELSON GEOTECHNICAL ASSOCIATES, INC. 

Khaled M. Shawish, PE 
Principal 
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Geotechnical Engineering Evaluation 
Helion Energy Power Plant Facility 

Chelan County Parcel Number 212205000050 
Chelan County, Washington 

 
 
 
INTRODUCTION 

This report presents the results of our geotechnical engineering evaluation for the proposed Helion 

Energy Power Plant Facility project located north of Rock Island Dam Road (Nixon Rapids Road) near 

Rock Island Dam in Chelan County, Washington. The property consists of a 401.0-acre rural utility parcel 

directly south and west of Rock Island Dam. The proposed location of the power plant lies within the 

southwestern portion of the parcel east of Colockum Road within an area of approximately 81 acres. 

The location of the proposed development area is shown on the Vicinity Map in Figure 1. 

Based on a preliminary undated site plan provided by Helion Energy, we understand that project plans 

include a 100,000-square-foot main building, a 25,000-square-foot assembly building, and a support 

office. There will also be paved access and parking areas as well as underground utilities. 

SCOPE 

The purpose of this study is to explore and characterize the site surface and subsurface conditions and 

provide geotechnical engineering and infiltration recommendations for the planned site development. 

Specifically, our scope of services included the following: 

1. Reviewing available soil and geologic maps of the area as well as other relevant 
geotechnical information and historical documents. 

2. Exploring the subsurface soil and groundwater conditions within the proposed 
development areas with three, 25- to 50-foot-deep geotechnical boreholes using a sonic 
drill track rig. Drilling services were subcontracted by NGA. 

3. Assessing the site for potential geologic hazards, including landslide, seismic, erosion, 
avalanche, and flood hazards per Chelan County Code. 

4. Providing long-term design infiltration rates based on laboratory analysis on soil samples 
obtained at the site. 

5. Performing laboratory analysis on selected soil samples obtained from the explorations, 
as necessary. 

6. Providing recommendations for earthwork and foundation support. 

7. Providing seismic design parameters, including site class, short- and long-period spectral 
accelerations, and amplification factors. 
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8. Providing an evaluation of the liquefaction potential of the site soils. 

9. Providing recommendations for retaining walls. 

10. Providing recommendations for temporary and permanent cut and fill slopes. 

11. Providing recommendations for slab-on-grade subgrade preparation. 

12. Providing recommendations for pavement, including subgrade preparation and 
pavement section thicknesses. 

13. Providing recommendations for site drainage and erosion control. 

14. Documenting our observations, explorations, conclusions, and recommendations in a 
written geotechnical engineering report. 

SITE CONDITIONS 

Surface Conditions 

We visited the site and made our observations and explorations on October 10 and 11, 2024. The 

proposed power plant location is currently undeveloped range land owned by Public Utility District No. 1 

of Chelan County. The surrounding parcels are also undeveloped range land owned by Alcoa 

Wenatchee. The site is generally level with generally east- to west-trending undulations and is covered 

with bare earth, small shrubs, and grass. 

Subsurface Conditions 

Geology The geologic units for this area are mapped on the Geologic Map of the Wenatchee 1:100,000 

Quadrangle, Central Washington, by R. W. Tabor, et al., (USGS, 1982). The project site is generally 

mapped as being within deposits described as Columbia River Floods Deposits - Gravel of lower-level 

bars (Qcgl). The lower-level bar deposits are described as surfaces of cobble-to-boulder gravel generally 

60 to 90 meters above the river and embellished with giant current dunes. Our explorations 

encountered cobbles, gravel, and sand at depth consistent with flood deposits. 

Explorations: The subsurface conditions within the site were explored on September 3, 2024, with three 

geotechnical borings to depths ranging from 25.5 to 51.5 feet below existing grade. The approximate 

locations of our explorations are shown on the Site Plan in Figure 2. A Geologist from Nelson 

Geotechnical Associates, Inc. (NGA) was present during the boring explorations, examined the soils and 

geologic conditions encountered, obtained samples of the different soil types, and maintained logs of 

the explorations.  
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A Standard Penetration Test (SPT) was performed on each of the samples during drilling to document 

relative soil density at depth. The SPT consists of driving a 2-inch outer-diameter, split-spoon sampler 18 

inches using a 140-pound hammer with a drop of 30 inches. The number of blows required to drive the 

sampler the final 12 inches is referred to as the “N” value and is presented on the boring logs. The N 

value is used to evaluate the strength and density of the deposit.  

The soils were visually classified in general accordance with the Unified Soil Classification System, 

presented in Figure 3. The exploration logs are presented in Figures 4 through 6. Sieve analysis results 

for two samples from Boring 1 and Boring 3, respectively, are presented as Figures 7 and 8. 

We present a brief summary of the subsurface conditions in the following paragraph. For a detailed 

description of the subsurface conditions, the exploration logs should be reviewed.  

In general, our explorations encountered approximately 50.0 feet of Columbia River flood deposits 

consisting of brown to grey, boulder-to-cobble gravel with some sand and trace silt throughout the site. 

Based on the SPT blow counts, the density of the deposits appears to be very dense. It is our opinion 

that the SPT blow counts are overstated due to the cobbles within the deposits. Based on observed 

surface deposits and caving during the explorations, the soils encountered consist of unconsolidated 

fluvial deposits and are generally in a loose to medium-dense condition.  

In Boring 1, an approximately 5.0-foot-thick layer of silt was encountered at a depth of 13.0 feet below 

the current ground surface. We consider this to be a laterally discontinuous low-energy fluvial deposit, 

which may be encountered at depth within the site. 

Hydrogeologic Conditions 

We did not encounter groundwater seepage during our explorations.  During wet weather, a perched 

water condition may develop on this site.  Perched water occurs when surface water infiltrates through 

less dense, more permeable soils and accumulates on top of underlying, less permeable soils.  Perched 

water does not represent a regional groundwater "table" within the upper soil horizons.  Perched water 

tends to vary spatially and is dependent upon the amount of rainfall.  We would expect the amount of 

perched water to decrease during drier times of the year and increase during wetter periods.   
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GEOLOGIC HAZARD EVALUATION 

Erosion Hazard 

The criteria used for determination of the erosion hazard for affected areas include soil type, slope 

gradient, vegetation cover, and groundwater conditions. The erosion sensitivity is related to vegetative 

cover and the specific surface soil types, which are related to the underlying geologic soil units. The Web 

Soil Survey, by the Natural Resources Conservation Service (NRCS), was reviewed, to determine the 

erosion hazard of the on-site soils. The site surface soils were classified using the NRCS classification 

system as Pogue fine sandy loam, 3 to 8 percent slopes (PoB), Pogue gravelly fine sandy loam, 3 to 8 

percent slopes (PrB), Pogue gravelly fine sandy loam, 8 to 15 percent slopes (PrC), and Cashmont sandy 

loam, 3 to 8 percent slopes (CcB). These soils are listed as having a slight to moderate erosion hazard 

where soil is exposed or disturbed. The establishment of vegetation will significantly reduce the erosion 

on site. 

Landslide Hazard 

We did not observe indications of significant downslope movement within the site. Steep slopes are 

located several hundred feet to the west of this site, but we did not observe any indications of chronic 

landsliding or instability. The potential of catastrophic geologic landslides for native soil conditions is 

considered low for this site. 

Flood Hazard 

We did not observe evidence of seasonal stream channels or active alluvial fans within this site. The area 

does not indicate recent flooding or fan accumulations within the site. Accordingly, the potential for 

catastrophic flooding, inundation, or debris flows should be considered low. 

Seismic Hazard 

We reviewed the 2021 International Building Code (IBC) and the ASCE 7-16 for seismic site 

classification for this project. Since glacial sand and gravel deposits were encountered at depth within 

the subject site, the site conditions best fit the IBC description for Site Class D. 

Table 1 below provides seismic design parameters for the site that are in conformance with the 

2021 IBC, which specifies a design earthquake having a two percent probability of occurrence in 50 

years (return interval of 2,475 years), and the 2014 USGS seismic hazard maps. 
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Table 1. 2021 IBC Seismic Design Parameters 

Site 
Class 

Spectral 
Acceleration at 

0.2 sec. (g) 
Ss 

Spectral 
Acceleration 
at 1.0 sec. (g) 

S1 

Site 
Coefficients 

Design 
Spectral 

Response 
Parameters 

Fa Fv SDS SD1 

D 0.435 0.179 1.452 2.242 0.421 0.267 

The spectral response accelerations were obtained from the USGS Earthquake Hazards Program 

Interpolated Probabilistic Ground Motion website (2014 data) for the project latitude and longitude.  

Hazards associated with seismic activity include liquefaction potential and amplification of ground 

motion. Liquefaction is caused by a rise in pore pressures in a loose, fine sand deposit beneath the 

groundwater table. It is our opinion that the loose to medium-dense flood sand and gravel deposits 

interpreted to underlie the site have a low to moderate potential for liquefaction or amplification of 

ground motion. 

Snow Avalanche Hazard 

No evidence of snow avalanches was observed within or nearby this area, accordingly the potential for 

destructive avalanches is very low.  

INFILTRATION TESTING 

The native subsurface soils encountered generally consisted of gravel and cobbles with some sand and 

trace gravel. In accordance with the 2019 Department of Ecology Stormwater Management Manual for 

Eastern Washington (SWMMEW), we utilized the grain size analysis method with one sample obtained 

from Boring 3. The infiltration results utilizing the grain size distribution method are summarized in 

Table 2 below. 

Table 2. Grain Size Analysis Results 

Exploration 
Identification 

USCS  
Soil 

Type 

 Depth of 
Sample 
(feet) 

Grain Size 
Distribution 

Infiltration Rate 
(Inches/Hour) 

Preliminary Infiltration 
Design Rate (Inches/Hour) 
*Correction factor of 0.33 

applied to calculated 
infiltration rate. 

B-3 GP-GM  20.0 25.06 8.27 
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It is our opinion that the cobble-to-gravel flood deposits encountered at depth are suitable for onsite 

stormwater infiltration. The native gravel deposits were encountered across the site at depth in all 

borings.  

Per Table 6.4 of section 6.3.3 of the 2019 SWMMEW, correction factors for site variability (CFv), test 

method (CFt), and siltation (CFm) were applied to the grain size distribution infiltration rate of 25.06 

inches per hour. A total correction factor of 0.33 was determined and applied to the field infiltration 

rates, resulting in a long-term design infiltration rate of 8.27 inches per hour. We have selected 8.27 

inches per hour as a representative preliminary long-term design infiltration rate to be utilized for 

design of any infiltration galleries within this site. An overflow component should be incorporated into 

the design of onsite infiltration systems, if possible. 

Supplemental field infiltration testing should be performed to verify design rates and system sizing prior 

to finalizing the design. The stormwater manual recommends a five-foot separation between the base of 

an infiltration system and any underlying bedrock, impermeable horizon, or groundwater. Due to the silt 

deposit encountered at depth within Boring 1, NGA should confirm soil conditions for any future 

stormwater infiltration system location. 

We also recommend that any proposed infiltration systems be placed to not negatively impact any 

nearby structures and meet all required setbacks from existing property lines, structures, and sensitive 

areas as discussed in the drainage manual. Infiltration systems should not be located within proposed fill 

areas within the site associated with site grading as such conditions could lead to failures of the placed 

fills and/or retaining structures. We should be retained to evaluate the infiltration system design and 

installation during construction to confirm specific soil conditions exposed along the base of the 

systems.  

CONCLUSIONS AND RECOMMENDATIONS  

General 

It is our opinion, from a geotechnical standpoint, that the proposed development is generally feasible as 

planned, provided that the geotechnical recommendations presented in this report are incorporated 

into project plans and followed during construction. Due to potential loose soil conditions, specific 

subgrade preparation should be performed to maintain site area stability and minimize post-

construction distress to the planned structure.  Organic rich topsoil should be stripped from the areas to 

be developed, including buildings and pavement areas, and the native alluvial subgrade should be 
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compacted to a dense and unyielding condition. NGA should be retained to review final development 

plans prior to construction.  

The on-site soils are considered to be moisture sensitive and will disturb when wet.  We recommend 

that construction take place during extended periods of dry weather.  If construction takes place during 

wet weather, additional expenses and delays should be expected due to the wet conditions.  Additional 

expenses could include the need to additionally export on-site soil, the import of clean, granular soil for 

fill, and the need to place a blanket of rock spalls or crushed rock in the construction traffic areas and on 

exposed subgrades prior to placing structural fill or structural elements.   

We recommend that we review geotechnical aspects of the final project plans prior to construction.  We 

also recommend that NGA be retained to provide monitoring and consultation services during 

construction to confirm that the conditions encountered are consistent with those indicated by the 

explorations, to provide recommendations for design changes should the conditions revealed during the 

work differ from those anticipated, and to evaluate whether or not earthwork and foundation 

installation activities comply with contract plans and specifications. 

Erosion Control Measures 

The erosion hazard for the on-site soils is listed as slight to moderate, but the actual hazard will be 

dependent on how the site is graded and how water is allowed to concentrate.  Best Management 

Practices (BMPs) should be used to control erosion. Areas disturbed during construction should be 

protected from erosion. Erosion control measures may include diverting surface water away from the 

stripped or disturbed areas.  Silt fences should be erected to prevent muddy water from leaving the site 

or flowing over the site slopes.  Stockpiles should be covered with plastic sheeting during wet weather.  

Disturbed areas should be planted as soon as practical, and the vegetation should be maintained until it 

is established.  The erosion potential for areas that have been adequately revegetated should be low.  

Site Preparation and Grading 

After erosion control measures are implemented, site preparation should consist of stripping any 

organics, undocumented fill, or loose/soft soils to expose medium-dense or better bearing soils in 

foundation, slab, and pavement subgrade areas. Based on our explorations, we anticipate a stripping 

depth of up to 1.0 to 3.0 feet throughout the site. The stripped soil should be removed from the site or 

stockpiled for later use as a landscaping fill.  
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If the exposed subgrade after site stripping should appear to be loose, it should be compacted to a non-

yielding condition.  Areas observed to pump or weave during compaction should be reworked to 

structural fill specifications or over-excavated and replaced with properly compacted crushed rock or 

rock spalls.  If significant surface water flow is encountered during construction, this flow should be 

diverted around areas to be developed and the exposed subgrades should be maintained in a semi-dry 

condition.  We should be retained to observe and evaluate all subgrades prior to placing foundation 

concrete or hard surfaces.  The subgrade preparation recommendations provided in the Foundation 

Support and Slabs-on-Grade subsections of this report should be followed for footings and slabs. 

If wet conditions are encountered, alternative site grading techniques might be necessary. These could 

include using large excavators equipped with wide tracks and a smooth bucket to complete site grading 

and covering exposed subgrade with a layer of crushed rock for protection. If wet conditions are 

encountered or construction is attempted in wet weather, the subgrade should not be compacted, as 

this could cause further subgrade disturbance. In wet conditions, it may be necessary to cover the 

exposed subgrade with a layer of crushed rock as soon as it is exposed to protect the extremely 

moisture-sensitive soils from disturbance by machine or foot traffic during construction. The prepared 

subgrade should be protected from construction traffic and surface water should be diverted around 

areas of prepared subgrade. 

Temporary and Permanent Slopes  

Temporary cut slope stability is a function of many factors, including the type and consistency of soils, 

depth of the cut, surcharge loads adjacent to the excavation, length of time a cut remains open, and the 

presence of surface or groundwater. It is exceedingly difficult under these variable conditions to 

estimate a stable, temporary, cut slope angle.  Therefore, it should be the responsibility of the 

contractor to maintain safe slope configurations at all times, as indicated in OSHA guidelines for cut 

slopes. The following information is provided solely for the benefit of the owner and other design 

consultants and should not be construed to imply that Nelson Geotechnical Associates, Inc. assumes 

responsibility for job site safety. Job site safety is the sole responsibility of the project contractor. For 

planning purposes, we recommend that temporary cuts in the on-site soils be no steeper than 1.5 

horizontal to 1.0 vertical (1.5H:1.0V). 

If temporary cut excavations are not able to achieve safe inclinations, we recommend temporary 

shoring be considered for the planned cuts. We are available to provide additional options and 

recommendations for temporary shoring, if needed, as the project plans are developed. If significant 

groundwater seepage or surface water flow were encountered, we would expect that flatter inclinations 
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would be necessary. We recommend that cut slopes be protected from erosion.  The slope protection 

measures may include covering cut slopes with plastic sheeting and diverting surface runoff away from 

the top of cut slopes.  We do not recommend vertical slopes for cuts deeper than four feet if worker 

access is necessary.  We recommend that cut slope heights and inclinations conform to appropriate 

OSHA/WISHA regulations.  Permanent cut and fill slopes should be no steeper than 2.0H:1.0V.  However, 

flatter inclinations may be required in areas where loose soils are encountered.  Permanent slopes 

should be vegetated, and the vegetative cover maintained until established.  

Foundation Support 

The foundation support recommendations and ground improvements provided in the Site Preparation 

and Grading subsection above are intended to improve foundation performance and reduce the 

potential for post-construction total and differential settlements. We should review final foundation 

plans and be on site during earthwork construction to evaluate foundation area over-excavation and 

structural fill and rock spalls placement and compaction. We recommend that all foundations bear on 

native soil compacted to medium dense or better condition, or structural fill extending down to 

component native soils. 

We should be on site during earthwork construction to evaluate foundation area excavation and any 

over-excavation, structural fill placement, and compaction.  Building foundations should extend at least 

24 inches below the lowest adjacent finished ground surface for frost protection and bearing capacity 

considerations. Footings should be sized based on the anticipated loads and allowable soil bearing 

pressure and should conform to current IBC guidelines.  Water should not be allowed to accumulate in 

footing excavations. All loose or disturbed soil should be removed from the foundation excavation prior 

to placing concrete. 

For foundations constructed as outlined above we recommend an allowable design bearing pressure of 

not more than 3,000 pounds per square foot (psf) be used for sizing the footings. We estimate that 

footings constructed in accordance with these recommendations will experience total settlements less 

than 1 inch and differential settlements less than ½ inch across a distance of about 20 feet. A 

representative of NGA should evaluate the foundation excavations. We should be consulted if higher 

bearing pressures are needed. Current IBC guidelines should be used when considering increased 

allowable bearing pressure for short-term transitory wind or seismic loads, and for snow loading.  
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Lateral loads may be resisted by friction on the base of the footing and passive resistance against the 

subsurface portions of the foundation.  A coefficient of friction of 0.35 may be used to calculate the base 

friction and should be applied to the vertical dead load only.  Passive resistance may be calculated as a 

triangular equivalent fluid pressure distribution.  An equivalent fluid density of 200 pounds per cubic 

foot (pcf) should be used for passive resistance design for a level ground surface adjacent to the footing. 

This level surface should extend a distance equal to at least three times the footing depth.  To achieve 

this value of passive resistance, the foundations should be poured “neat” against medium-dense soils or 

compacted fill should be placed against the footing. These recommended values incorporate safety 

factors of 1.5 and 2.0 applied to the estimated ultimate values for frictional and passive resistance, 

respectively.  

Structural Fill 

General: Fill placed beneath foundations, slabs-on-grade, pavement, or other settlement-sensitive 

structures should be placed as structural fill.  Structural fill, by definition, is placed in accordance with 

prescribed methods and standards, and is monitored by an experienced geotechnical professional or 

soils technician. Field monitoring procedures would include the performance of a representative 

number of in-place density tests to document the attainment of the desired degree of relative 

compaction.  The area to receive the fill should be suitably prepared as described in the Site Preparation 

and Grading subsection prior to beginning fill placement.  

Materials: Structural fill should consist of good quality, granular soil, free of organics and other 

deleterious material, and be well graded to a maximum size of about three inches.  If fill will be placed 

during wet weather or if wet conditions are present, the fill materials should contain no more than five 

percent fines (soil finer than U.S. No. 200 sieve, based on that fraction passing the U.S. 3/4-inch sieve). 

The use of some of the on-site soils as structural fill may be feasible, but this will be dependent on the 

moisture content of the material at the time construction takes place. Particles over 3.0 inches in 

diameter should be removed from material intended for use as structural fill. We should be retained to 

evaluate proposed structural fill material prior to placement.  

Fill Placement: Following subgrade preparation, placement of structural fill may proceed. All fill 

placements should be accomplished in uniform lifts up to eight inches thick.  Each lift should be spread 

evenly and be thoroughly compacted prior to placement of subsequent lifts.  All structural fill underlying 

building areas and pavement subgrade should be compacted to a minimum of 95 percent of its 

maximum dry density.  Maximum dry density, in this report, refers to that density as determined by the 

ASTM D-1557 Compaction Test procedure.  The moisture content of the fill soils to be compacted should 
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be within about two percent of optimum so that a readily compactable condition exists. It may be 

necessary to over-excavate and remove wet soils in cases where drying to a compactable condition is 

not feasible.  It may be necessary to add moisture to dry soil so that a readily compactable condition is 

achieved.  All compaction should be accomplished by equipment of a type and size sufficient to attain 

the desired degree of compaction and should be tested. 

Slab-on-Grade  

Slabs-on-grade both exterior and interior should be supported on subgrade soils prepared as described 

in the Site Preparation and Grading subsection of this report.  Due to the presence of potentially loose 

soil encountered in our explorations, we recommend the subgrade under all slab areas be compacted to 

a dense and unyielding state or over-excavated a minimum of 12 inches and backfilled with 2- to 4-inch 

rock spalls or railroad ballast.  The crushed rock should be placed and compacted as structural fill.  The 

exposed subgrade should be thoroughly compacted prior to placing the crushed rock.  We recommend 

that all interior floor slabs be underlain by at least six inches of free-draining sand or gravel for use as a 

capillary break.  A suitable vapor barrier, such as heavy plastic sheeting (6-mil minimum), should be 

placed over the capillary break material.  An additional 2-inch-thick layer of sand may be used to cover 

the vapor barrier.  This sand layer is optional and mainly intended to protect the vapor barrier 

membrane during construction.  The subgrade of slab areas should be compacted to a firm and 

unyielding state prior to placing the capillary break layer. 

Pavements 

Pavement subgrade should be prepared as described in the Site Preparation and Grading subsection of 

this report. The pavement section is determined by expected loading conditions, traffic volume, and 

desired longevity of the parking lot, among other factors. For the expected traffic type and volume, the 

recommended pavement section should consist of 8 inches of 1 ¼-inch to 2-inch clean crushed 

aggregate overlain by 4 inches of hot mix asphalt (HMA). The pavement subgrade should be compacted 

to a firm condition, then proof rolled using a loaded dump truck prior to placing the crushed rock. Areas 

observed to pump or weave during the proof roll test should be over-excavated and replaced with 

crushed rock.  

Site Drainage 

Surface Drainage: Water should not be allowed to collect in any area where footings are to be 

constructed. Final site grades should allow for drainage away from the structures. We suggest that the 

finished ground be sloped at a gradient of three percent minimum for a distance of at least 10 feet away 

from the structures and site slopes. Surface water should be collected by permanent catch basins and 
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drain lines and be discharged to a suitable outlet. Surface drains should be maintained separately and 

not be interconnected with foundation or wall drains. The drains should consist of a minimum 4-inch 

diameter rigid, slotted, or perforated PVC pipe surrounded by free-draining material wrapped in a filter 

fabric. The drain should discharge into a tightline leading to an appropriate collection and discharge 

point with convenient cleanouts. 

Subsurface Drainage: If groundwater seepage is encountered or if excessive rainfall or snowmelt occurs 

during construction, we recommend that the contractor slope the bottom of the excavations and direct 

the water to ditches and small sump pits. The collected water can then be pumped to a suitable 

discharge point.  We recommend the use of footing drains around structures.  Footing drains should be 

installed at least one foot below planned finished floor elevation. The drains should consist of a 

minimum 4-inch-diameter, rigid, slotted or perforated, PVC pipe surrounded by free-draining material 

wrapped in a filter fabric. We recommend that the free-draining material consist of an 18-inch-wide 

zone of clean (less than three-percent fines), granular material placed along the back of walls, extending 

up the wall to one foot below finished grade. Washed rock is an acceptable drain material or drainage 

composite may be used instead.  The top foot of soil should consist of low permeability soil placed over 

plastic sheeting or building paper to minimize the migration of surface water or silt into the footing 

drain.  Footing drains should discharge into tightlines leading to an appropriate collection and discharge 

point with convenient cleanouts to prolong the useful life of the drains. Roof drains should not be 

connected to wall or footing drains. 

USE OF THIS REPORT 

NGA has prepared this report for Helion Energy, and their agents, for use in the planning and design of 

the project planned on this site only. The scope of our work does not include services related to 

construction safety precautions and our recommendations are not intended to direct the contractors’ 

methods, techniques, sequences, or procedures, except as specifically described in our report for 

consideration in design. There are possible variations in subsurface conditions between the explorations 

and also with time.  Our report, conclusions, and interpretations should not be construed as a warranty 

of subsurface conditions.  A contingency for unanticipated conditions should be included in the budget 

and schedule. 

We recommend that NGA be retained to review project plans and consult with the design team during 

final design. We also recommend that NGA be retained to provide monitoring and consultation services 

during construction to confirm that the conditions encountered are consistent with those indicated by 

the explorations, to provide recommendations for design changes should the conditions revealed during 
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the work differ from those anticipated, and to evaluate whether or not earthwork and foundation 

installation activities comply with contract plans and specifications. We should be contacted a minimum 

of one week prior to construction activities and could attend pre-construction meetings if requested. 

Within the limitations of scope, schedule, and budget, our services have been performed in accordance 

with generally accepted geotechnical engineering practices in effect in this area at the time this report 

was prepared. No other warranty, expressed or implied, is made. Our observations, findings, and 

opinions are a means to identify and reduce the inherent risks to the owner. 

o-o-o 
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We appreciate the opportunity to provide service to you on this project.  If you have any questions or 

require further information, please call. 

Sincerely, 

NELSON GEOTECHNICAL ASSOCIATES, INC. 

Chris Ward-Guthrie, GIT 
Project Geologist 

Khaled M. Shawish, PE 
Principal 

CWG:ABR:KMS:as 

Eight Figures Attached 

11/1/24
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NOTE: Subsurface conditions depicted represent our observations at the time and location of this exploratory hole, modified by engineering tests, analysis and judgement. They are not necessarily
representative of other times and locations. We cannot accept responsibility for the use or interpretation by others of information presented on this log.
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Helion Energy Power Plant
Boring Log

BORING LOG
B-1

GM
50-4"

Light brown, GRAVEL with sand and trace silt
(very dense, dry)

85-9"

50-1"

97-9

50-4"

50-5"

Gray, GRAVEL with medium to coarse sand
(very dense, dry)

Dark brown, SILT with some sand  (very hard, moist)

Gray, GRAVEL with coarse sand (very dense, moist)

Gray, GRAVEL with sand and silt (very dense, moist)

GM

- Becomes moist

GP

ML
- No sample recovery

- No sample recovery

GP

Gray, GRAVEL with coarse sand (very dense, moist)
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Helion Energy Power Plant
Boring Log

BORING LOG
B-1 (cont.)

Boring completed at 51.5 feet below existing grade on
10/11/2024. No groundwater seepage was encountered
during drilling.

GP

50-5"

- No sample recovery 50-3"

50-3"

58-12"

- No sample recovery
- Increasing gravel size

- No sample recovery
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NOTE: Subsurface conditions depicted represent our observations at the time and location of this exploratory hole, modified by engineering tests, analysis and judgement. They are not necessarily
representative of other times and locations. We cannot accept responsibility for the use or interpretation by others of information presented on this log.
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Helion Energy Power Plant
Boring Log

BORING LOG
B-2

Boring completed at 25.5 feet below existing grade on
10/11/2024. No groundwater seepage was encountered
during drilling.

GM

50-3"

Brown, GRAVEL with silty fine sand (very dense, dry)

58- No sample recovery

Brown, GRAVEL with fine sand (very dense, dry)

GM

50-4"

50-6"

50-2"

Brown, GRAVEL with fine sand and silt (very dense, dry)

- No sample recovery

Brown, GRAVEL with fine silty sand (very dense, dry)

GM

GP
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NOTE: Subsurface conditions depicted represent our observations at the time and location of this exploratory hole, modified by engineering tests, analysis and judgement. They are not necessarily
representative of other times and locations. We cannot accept responsibility for the use or interpretation by others of information presented on this log.
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Helion Energy Power Plant
Boring Log

BORING LOG
B-3

Boring completed at 25.5 feet below existing grade on
10/11/2024. No groundwater seepage was encountered
during drilling.

GM

Brown, GRAVEL with silt and sand (very dense, dry)

Gray, GRAVEL with medium to coarse sand
(very dense, dry)

- Little sample recovery

GM

50-3"

50-4"

50-2"

50-5"

Gray, silty GRAVEL with sand (very dense, dry)

Gray, silty GRAVEL (very dense, dry)

Gray, GRAVEL (very dense, moist)

- No sample recovery

GP

GP

GM

- No sample due to severe caving

- Little sample recovery



Helion Energy Power Plant Facility 
Infiltration Sieve Analysis

Project Number 
1549124

Figure 7

GP-GM B-3 20.0 feet Grey, poorly graded GRAVEL with some sand and trace silt

Gravel = 61.7%

Sand = 27.6%

Fines = 10.7%
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Helion Energy Power Plant Facility 
Sieve Analysis

Project Number 
1549124

Figure 8

ML B-1 13.0 feet Dark brown, SILT with some sand

Gravel = 0.0%

Sand = 17.2%

Fines = 82.8%
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5S

Basin #1 PGIS

6S

Basin #1 Non-PGIS

4P

Drywell #1

6P

Basin #1 Swale

Routing Diagram for Basin #1 Swale
Prepared by Davido Consulting Group,  Printed 1/10/2025

HydroCAD® 10.20-2h  s/n 11999  © 2024 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Basin #1 Swale
  Printed  1/10/2025Prepared by Davido Consulting Group

Page 2HydroCAD® 10.20-2h  s/n 11999  © 2024 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.308 98 Half of Assembly Building Roof  (6S)

0.017 98 Off-Site PGIS  (5S)

0.157 98 On-Site PGIS  (5S)

0.482 98 TOTAL AREA



Basin #1 Swale
  Printed  1/10/2025Prepared by Davido Consulting Group
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

0.482 Other 5S, 6S

0.482 TOTAL AREA



Basin #1 Swale
  Printed  1/10/2025Prepared by Davido Consulting Group
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 0.308 0.308 Half of Assembly Building Roof 6S

0.000 0.000 0.000 0.000 0.017 0.017 Off-Site PGIS 5S

0.000 0.000 0.000 0.000 0.157 0.157 On-Site PGIS 5S

0.000 0.000 0.000 0.000 0.482 0.482 TOTAL AREA



Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"Basin #1 Swale
  Printed  1/10/2025Prepared by Davido Consulting Group
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=7,579 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 5S: Basin #1 PGIS
   Tc=0.0 min   CN=0/98   Runoff=0.10 cfs  0.033 af

Runoff Area=13,400 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 6S: Basin #1 Non-PGIS
   Tc=0.0 min   CN=0/98   Runoff=0.18 cfs  0.058 af

Peak Elev=99.44'  Storage=0.010 af   Inflow=0.18 cfs  0.058 afPond 4P: Drywell #1
   Outflow=0.06 cfs  0.058 af

Peak Elev=100.22'  Storage=0.003 af   Inflow=0.10 cfs  0.033 afPond 6P: Basin #1 Swale
   Discarded=0.04 cfs  0.033 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.033 af

Total Runoff Area = 0.482 ac   Runoff Volume = 0.091 af   Average Runoff Depth = 2.27"
0.00% Pervious = 0.000 ac     100.00% Impervious = 0.482 ac



Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"Basin #1 Swale
  Printed  1/10/2025Prepared by Davido Consulting Group
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Summary for Subcatchment 5S: Basin #1 PGIS

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.10 cfs @ 7.81 hrs,  Volume= 0.033 af,  Depth> 2.27"
     Routed to Pond 6P : Basin #1 Swale

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"

Area (sf) CN Description
* 6,822 98 On-Site PGIS
* 757 98 Off-Site PGIS

7,579 98 Weighted Average
7,579 98 100.00% Impervious Area

Subcatchment 5S: Basin #1 PGIS

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.11
0.105

0.1
0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type IA 24-hr
100-yr

24hr Chelan County Rainfall=2.50"
Runoff Area=7,579 sf

Runoff Volume=0.033 af
Runoff Depth>2.27"

Tc=0.0 min
CN=0/98

0.10 cfs
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Summary for Subcatchment 6S: Basin #1 Non-PGIS

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.18 cfs @ 7.81 hrs,  Volume= 0.058 af,  Depth> 2.27"
     Routed to Pond 4P : Drywell #1

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"

Area (sf) CN Description
* 13,400 98 Half of Assembly Building Roof

13,400 98 100.00% Impervious Area

Subcatchment 6S: Basin #1 Non-PGIS

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr
100-yr

24hr Chelan County Rainfall=2.50"
Runoff Area=13,400 sf

Runoff Volume=0.058 af
Runoff Depth>2.27"

Tc=0.0 min
CN=0/98

0.18 cfs
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Summary for Pond 4P: Drywell #1

Inflow Area = 0.482 ac,100.00% Impervious,  Inflow Depth > 1.45"    for  100-yr, 24hr Chelan County event
Inflow = 0.18 cfs @ 7.81 hrs,  Volume= 0.058 af
Outflow = 0.06 cfs @ 8.88 hrs,  Volume= 0.058 af,  Atten= 69%,  Lag= 64.3 min
Discarded = 0.06 cfs @ 8.88 hrs,  Volume= 0.058 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 99.44' @ 8.88 hrs   Surf.Area= 0.006 ac   Storage= 0.010 af

Plug-Flow detention time= 70.5 min calculated for 0.058 af (100% of inflow)
Center-of-Mass det. time= 69.7 min ( 738.5 - 668.8 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 0.002 af 4.00'D x 8.00'H concrete  Inside #2

0.003 af Overall - 4.0" Wall Thickness = 0.002 af
#2 92.50' 0.010 af 12.00'D x 8.00'H Rock  Z=0.5

0.038 af Overall - 0.003 af Embedded = 0.035 af  x 30.0% Voids
0.013 af Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 92.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 1.00'   

Discarded OutFlow  Max=0.06 cfs @ 8.88 hrs  HW=99.44'   (Free Discharge)
1=Exfiltration  ( Controls 0.06 cfs)

Pond 4P: Drywell #1

Inflow
Discarded

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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w
  

(c
fs
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0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=0.482 ac
Peak Elev=99.44'
Storage=0.010 af

0.18 cfs

0.06 cfs
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Summary for Pond 6P: Basin #1 Swale

Inflow Area = 0.174 ac,100.00% Impervious,  Inflow Depth > 2.27"    for  100-yr, 24hr Chelan County event
Inflow = 0.10 cfs @ 7.81 hrs,  Volume= 0.033 af
Outflow = 0.04 cfs @ 8.29 hrs,  Volume= 0.033 af,  Atten= 56%,  Lag= 29.1 min
Discarded = 0.04 cfs @ 8.29 hrs,  Volume= 0.033 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 4P : Drywell #1

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 100.22' @ 8.29 hrs   Surf.Area= 0.015 ac   Storage= 0.003 af

Plug-Flow detention time= 13.4 min calculated for 0.033 af (100% of inflow)
Center-of-Mass det. time= 12.1 min ( 680.9 - 668.8 )

Volume Invert Avail.Storage Storage Description
#1 100.00' 0.054 af 5.00'W x 100.00'L x 2.00'H Prismatoid  Z=3.0

Device Routing     Invert Outlet Devices
#1 Discarded 100.00' 3.000 in/hr Exfiltration over Surface area   
#2 Primary 100.50' 5.0" Horiz. Orifice/Grate X 7.00 columns   

X 7 rows C= 0.600 in 48.0" Grate (53% open area)   
Limited to weir flow at low heads   

Discarded OutFlow  Max=0.04 cfs @ 8.29 hrs  HW=100.22'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=100.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 6P: Basin #1 Swale

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.09
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0.045
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0.005
0

Inflow Area=0.174 ac
Peak Elev=100.22'
Storage=0.003 af

0.10 cfs

0.04 cfs

0.04 cfs

0.00 cfs



6S

Basin #2 Non-PGIS

4P

Drywells #2 and #3

Routing Diagram for Basin #2 Drywells
Prepared by Davido Consulting Group,  Printed 1/6/2025
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.465 98 Half Assembly Roof + Office Roof  (6S)

0.465 98 TOTAL AREA



Basin #2 Drywells
  Printed  1/6/2025Prepared by Davido Consulting Group

Page 3HydroCAD® 10.20-2h  s/n 11999  © 2024 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

0.465 Other 6S

0.465 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 0.465 0.465 Half Assembly Roof + Office Roof

0.000 0.000 0.000 0.000 0.465 0.465 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=20,264 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 6S: Basin #2 Non-PGIS
   Tc=0.0 min   CN=0/98   Runoff=0.27 cfs  0.088 af

Peak Elev=97.53'  Storage=0.013 af   Inflow=0.27 cfs  0.088 afPond 4P: Drywells #2 and #3
   Outflow=0.09 cfs  0.088 af

Total Runoff Area = 0.465 ac   Runoff Volume = 0.088 af   Average Runoff Depth = 2.27"
0.00% Pervious = 0.000 ac     100.00% Impervious = 0.465 ac
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Summary for Subcatchment 6S: Basin #2 Non-PGIS

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.27 cfs @ 7.81 hrs,  Volume= 0.088 af,  Depth> 2.27"
     Routed to Pond 4P : Drywells #2 and #3

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"

Area (sf) CN Description
* 20,264 98 Half Assembly Roof + Office Roof

20,264 98 100.00% Impervious Area

Subcatchment 6S: Basin #2 Non-PGIS

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type IA 24-hr
100-yr

24hr Chelan County Rainfall=2.50"
Runoff Area=20,264 sf

Runoff Volume=0.088 af
Runoff Depth>2.27"

Tc=0.0 min
CN=0/98

0.27 cfs
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Summary for Pond 4P: Drywells #2 and #3

Inflow Area = 0.465 ac,100.00% Impervious,  Inflow Depth > 2.27"    for  100-yr, 24hr Chelan County event
Inflow = 0.27 cfs @ 7.81 hrs,  Volume= 0.088 af
Outflow = 0.09 cfs @ 8.79 hrs,  Volume= 0.088 af,  Atten= 67%,  Lag= 58.7 min
Discarded = 0.09 cfs @ 8.79 hrs,  Volume= 0.088 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 97.53' @ 8.79 hrs   Surf.Area= 0.010 ac   Storage= 0.013 af

Plug-Flow detention time= 46.0 min calculated for 0.088 af (100% of inflow)
Center-of-Mass det. time= 45.2 min ( 714.0 - 668.8 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 0.002 af 4.00'D x 8.00'H concrete  Inside #3

0.003 af Overall - 4.0" Wall Thickness = 0.002 af
#2 92.50' 0.002 af 4.00'D x 8.00'H concrete  Inside #4

0.003 af Overall - 4.0" Wall Thickness = 0.002 af
#3 92.50' 0.010 af 12.00'D x 8.00'H Rock  Z=0.5

0.038 af Overall - 0.003 af Embedded = 0.035 af  x 30.0% Voids
#4 92.50' 0.010 af 12.00'D x 8.00'H Rock  Z=0.5

0.038 af Overall - 0.003 af Embedded = 0.035 af  x 30.0% Voids
0.025 af Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 92.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 1.00'   

Discarded OutFlow  Max=0.09 cfs @ 8.79 hrs  HW=97.53'   (Free Discharge)
1=Exfiltration  ( Controls 0.09 cfs)
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Pond 4P: Drywells #2 and #3

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=0.465 ac
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5S

Basin #3 PGIS

6S

Basin #3 Non-PGIS

4P

Drywells #6 and #7

6P

Basin #3 Swale

Routing Diagram for Basin #3 Swale
Prepared by Davido Consulting Group,  Printed 1/10/2025
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.574 98 25% of Future Building  (6S)

0.721 98 On-Site PGIS  (5S)

1.295 98 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

1.295 Other 5S, 6S

1.295 TOTAL AREA



Basin #3 Swale
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 0.574 0.574 25% of Future Building 6S

0.000 0.000 0.000 0.000 0.721 0.721 On-Site PGIS 5S

0.000 0.000 0.000 0.000 1.295 1.295 TOTAL AREA



Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"Basin #3 Swale
  Printed  1/10/2025Prepared by Davido Consulting Group

Page 5HydroCAD® 10.20-2h  s/n 11999  © 2024 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=31,416 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 5S: Basin #3 PGIS
   Tc=0.0 min   CN=0/98   Runoff=0.42 cfs  0.136 af

Runoff Area=25,000 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 6S: Basin #3 Non-PGIS
   Tc=0.0 min   CN=0/98   Runoff=0.34 cfs  0.109 af

Peak Elev=98.94'  Storage=0.019 af   Inflow=0.34 cfs  0.109 afPond 4P: Drywells #6 and #7
   Outflow=0.11 cfs  0.109 af

Peak Elev=100.37'  Storage=0.016 af   Inflow=0.42 cfs  0.136 afPond 6P: Basin #3 Swale
   Discarded=0.14 cfs  0.136 af   Primary=0.00 cfs  0.000 af   Outflow=0.14 cfs  0.136 af

Total Runoff Area = 1.295 ac   Runoff Volume = 0.245 af   Average Runoff Depth = 2.27"
0.00% Pervious = 0.000 ac     100.00% Impervious = 1.295 ac
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Summary for Subcatchment 5S: Basin #3 PGIS

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.42 cfs @ 7.81 hrs,  Volume= 0.136 af,  Depth> 2.27"
     Routed to Pond 6P : Basin #3 Swale

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"

Area (sf) CN Description
* 31,416 98 On-Site PGIS

31,416 98 100.00% Impervious Area

Subcatchment 5S: Basin #3 PGIS

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
100-yr

24hr Chelan County Rainfall=2.50"
Runoff Area=31,416 sf

Runoff Volume=0.136 af
Runoff Depth>2.27"

Tc=0.0 min
CN=0/98

0.42 cfs
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Summary for Subcatchment 6S: Basin #3 Non-PGIS

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.34 cfs @ 7.81 hrs,  Volume= 0.109 af,  Depth> 2.27"
     Routed to Pond 4P : Drywells #6 and #7

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"

Area (sf) CN Description
* 25,000 98 25% of Future Building

25,000 98 100.00% Impervious Area

Subcatchment 6S: Basin #3 Non-PGIS

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
100-yr

24hr Chelan County Rainfall=2.50"
Runoff Area=25,000 sf

Runoff Volume=0.109 af
Runoff Depth>2.27"

Tc=0.0 min
CN=0/98

0.34 cfs
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Summary for Pond 4P: Drywells #6 and #7

Inflow Area = 1.295 ac,100.00% Impervious,  Inflow Depth > 1.01"    for  100-yr, 24hr Chelan County event
Inflow = 0.34 cfs @ 7.81 hrs,  Volume= 0.109 af
Outflow = 0.11 cfs @ 8.86 hrs,  Volume= 0.109 af,  Atten= 68%,  Lag= 63.0 min
Discarded = 0.11 cfs @ 8.86 hrs,  Volume= 0.109 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 98.94' @ 8.86 hrs   Surf.Area= 0.012 ac   Storage= 0.019 af

Plug-Flow detention time= 63.7 min calculated for 0.109 af (100% of inflow)
Center-of-Mass det. time= 63.1 min ( 731.9 - 668.8 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 0.002 af 4.00'D x 8.00'H concrete  Inside #3

0.003 af Overall - 4.0" Wall Thickness = 0.002 af
#2 92.50' 0.002 af 4.00'D x 8.00'H concrete  Inside #4

0.003 af Overall - 4.0" Wall Thickness = 0.002 af
#3 92.50' 0.010 af 12.00'D x 8.00'H Rock  Z=0.5

0.038 af Overall - 0.003 af Embedded = 0.035 af  x 30.0% Voids
#4 92.50' 0.010 af 12.00'D x 8.00'H Rock  Z=0.5

0.038 af Overall - 0.003 af Embedded = 0.035 af  x 30.0% Voids
0.025 af Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 92.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 1.00'   

Discarded OutFlow  Max=0.11 cfs @ 8.86 hrs  HW=98.94'   (Free Discharge)
1=Exfiltration  ( Controls 0.11 cfs)
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Pond 4P: Drywells #6 and #7

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=1.295 ac
Peak Elev=98.94'
Storage=0.019 af
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Summary for Pond 6P: Basin #3 Swale

Inflow Area = 0.721 ac,100.00% Impervious,  Inflow Depth > 2.27"    for  100-yr, 24hr Chelan County event
Inflow = 0.42 cfs @ 7.81 hrs,  Volume= 0.136 af
Outflow = 0.14 cfs @ 8.78 hrs,  Volume= 0.136 af,  Atten= 67%,  Lag= 58.1 min
Discarded = 0.14 cfs @ 8.78 hrs,  Volume= 0.136 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 4P : Drywells #6 and #7

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 100.37' @ 8.78 hrs   Surf.Area= 0.047 ac   Storage= 0.016 af

Plug-Flow detention time= 28.9 min calculated for 0.136 af (99% of inflow)
Center-of-Mass det. time= 26.3 min ( 695.1 - 668.8 )

Volume Invert Avail.Storage Storage Description
#1 100.00' 0.322 af 15.00'W x 116.00'L x 4.00'H Prismatoid  Z=3.0

Device Routing     Invert Outlet Devices
#1 Discarded 100.00' 3.000 in/hr Exfiltration over Surface area   
#2 Primary 100.50' 5.0" Horiz. Orifice/Grate X 7.00 columns   

X 7 rows C= 0.600 in 48.0" Grate (53% open area)   
Limited to weir flow at low heads   

Discarded OutFlow  Max=0.14 cfs @ 8.78 hrs  HW=100.37'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.14 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=100.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 6P: Basin #3 Swale

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.721 ac
Peak Elev=100.37'
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Basin #4 Non-PGIS

4P

Drywells #4 and #5

Routing Diagram for Basin #4 Drywells
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.574 98 25% of Future Building  (6S)

0.574 98 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

0.574 Other 6S

0.574 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 0.574 0.574 25% of Future Building 6S

0.000 0.000 0.000 0.000 0.574 0.574 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=25,000 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 6S: Basin #4 Non-PGIS
   Tc=0.0 min   CN=0/98   Runoff=0.34 cfs  0.109 af

Peak Elev=98.94'  Storage=0.019 af   Inflow=0.34 cfs  0.109 afPond 4P: Drywells #4 and #5
   Outflow=0.11 cfs  0.109 af

Total Runoff Area = 0.574 ac   Runoff Volume = 0.109 af   Average Runoff Depth = 2.27"
0.00% Pervious = 0.000 ac     100.00% Impervious = 0.574 ac
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Summary for Subcatchment 6S: Basin #4 Non-PGIS

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.34 cfs @ 7.81 hrs,  Volume= 0.109 af,  Depth> 2.27"
     Routed to Pond 4P : Drywells #4 and #5

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"

Area (sf) CN Description
* 25,000 98 25% of Future Building

25,000 98 100.00% Impervious Area

Subcatchment 6S: Basin #4 Non-PGIS

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
100-yr

24hr Chelan County Rainfall=2.50"
Runoff Area=25,000 sf

Runoff Volume=0.109 af
Runoff Depth>2.27"

Tc=0.0 min
CN=0/98

0.34 cfs
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Summary for Pond 4P: Drywells #4 and #5

Inflow Area = 0.574 ac,100.00% Impervious,  Inflow Depth > 2.27"    for  100-yr, 24hr Chelan County event
Inflow = 0.34 cfs @ 7.81 hrs,  Volume= 0.109 af
Outflow = 0.11 cfs @ 8.86 hrs,  Volume= 0.109 af,  Atten= 68%,  Lag= 63.0 min
Discarded = 0.11 cfs @ 8.86 hrs,  Volume= 0.109 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 98.94' @ 8.86 hrs   Surf.Area= 0.012 ac   Storage= 0.019 af

Plug-Flow detention time= 63.7 min calculated for 0.109 af (100% of inflow)
Center-of-Mass det. time= 63.1 min ( 731.9 - 668.8 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 0.002 af 4.00'D x 8.00'H concrete  Inside #3

0.003 af Overall - 4.0" Wall Thickness = 0.002 af
#2 92.50' 0.002 af 4.00'D x 8.00'H concrete  Inside #4

0.003 af Overall - 4.0" Wall Thickness = 0.002 af
#3 92.50' 0.010 af 12.00'D x 8.00'H Rock  Z=0.5

0.038 af Overall - 0.003 af Embedded = 0.035 af  x 30.0% Voids
#4 92.50' 0.010 af 12.00'D x 8.00'H Rock  Z=0.5

0.038 af Overall - 0.003 af Embedded = 0.035 af  x 30.0% Voids
0.025 af Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 92.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 1.00'   

Discarded OutFlow  Max=0.11 cfs @ 8.86 hrs  HW=98.94'   (Free Discharge)
1=Exfiltration  ( Controls 0.11 cfs)
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Pond 4P: Drywells #4 and #5

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=0.574 ac
Peak Elev=98.94'
Storage=0.019 af

0.34 cfs

0.11 cfs



5S

Basin #5 PGIS

6S

Basin #5 Non-PGIS

4P

Drywells #11 and #12

6P

Basin #5 Swale

Routing Diagram for Basin #5 Swale
Prepared by Davido Consulting Group,  Printed 1/10/2025
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.574 98 25% of Future Building  (6S)

0.178 98 On-Site PGIS  (5S)

0.752 98 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

0.752 Other 5S, 6S

0.752 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 0.574 0.574 25% of Future Building 6S

0.000 0.000 0.000 0.000 0.178 0.178 On-Site PGIS 5S

0.000 0.000 0.000 0.000 0.752 0.752 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=7,749 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 5S: Basin #5 PGIS
   Tc=0.0 min   CN=0/98   Runoff=0.10 cfs  0.034 af

Runoff Area=25,000 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 6S: Basin #5 Non-PGIS
   Tc=0.0 min   CN=0/98   Runoff=0.34 cfs  0.109 af

Peak Elev=98.94'  Storage=0.019 af   Inflow=0.34 cfs  0.109 afPond 4P: Drywells #11 and #12
   Outflow=0.11 cfs  0.109 af

Peak Elev=100.39'  Storage=0.004 af   Inflow=0.10 cfs  0.034 afPond 6P: Basin #5 Swale
   Discarded=0.04 cfs  0.034 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.034 af

Total Runoff Area = 0.752 ac   Runoff Volume = 0.142 af   Average Runoff Depth = 2.27"
0.00% Pervious = 0.000 ac     100.00% Impervious = 0.752 ac
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Summary for Subcatchment 5S: Basin #5 PGIS

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.10 cfs @ 7.81 hrs,  Volume= 0.034 af,  Depth> 2.27"
     Routed to Pond 6P : Basin #5 Swale

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"

Area (sf) CN Description
* 7,749 98 On-Site PGIS

7,749 98 100.00% Impervious Area

Subcatchment 5S: Basin #5 PGIS

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
100-yr

24hr Chelan County Rainfall=2.50"
Runoff Area=7,749 sf

Runoff Volume=0.034 af
Runoff Depth>2.27"

Tc=0.0 min
CN=0/98

0.10 cfs
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Summary for Subcatchment 6S: Basin #5 Non-PGIS

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.34 cfs @ 7.81 hrs,  Volume= 0.109 af,  Depth> 2.27"
     Routed to Pond 4P : Drywells #11 and #12

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"

Area (sf) CN Description
* 25,000 98 25% of Future Building

25,000 98 100.00% Impervious Area

Subcatchment 6S: Basin #5 Non-PGIS

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr
100-yr

24hr Chelan County Rainfall=2.50"
Runoff Area=25,000 sf

Runoff Volume=0.109 af
Runoff Depth>2.27"

Tc=0.0 min
CN=0/98

0.34 cfs
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Summary for Pond 4P: Drywells #11 and #12

Inflow Area = 0.752 ac,100.00% Impervious,  Inflow Depth > 1.73"    for  100-yr, 24hr Chelan County event
Inflow = 0.34 cfs @ 7.81 hrs,  Volume= 0.109 af
Outflow = 0.11 cfs @ 8.86 hrs,  Volume= 0.109 af,  Atten= 68%,  Lag= 63.0 min
Discarded = 0.11 cfs @ 8.86 hrs,  Volume= 0.109 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 98.94' @ 8.86 hrs   Surf.Area= 0.012 ac   Storage= 0.019 af

Plug-Flow detention time= 63.7 min calculated for 0.109 af (100% of inflow)
Center-of-Mass det. time= 63.1 min ( 731.9 - 668.8 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 0.002 af 4.00'D x 8.00'H concrete  Inside #3

0.003 af Overall - 4.0" Wall Thickness = 0.002 af
#2 92.50' 0.002 af 4.00'D x 8.00'H concrete  Inside #4

0.003 af Overall - 4.0" Wall Thickness = 0.002 af
#3 92.50' 0.010 af 12.00'D x 8.00'H Rock  Z=0.5

0.038 af Overall - 0.003 af Embedded = 0.035 af  x 30.0% Voids
#4 92.50' 0.010 af 12.00'D x 8.00'H Rock  Z=0.5

0.038 af Overall - 0.003 af Embedded = 0.035 af  x 30.0% Voids
0.025 af Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 92.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 1.00'   

Discarded OutFlow  Max=0.11 cfs @ 8.86 hrs  HW=98.94'   (Free Discharge)
1=Exfiltration  ( Controls 0.11 cfs)
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Pond 4P: Drywells #11 and #12

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=0.752 ac
Peak Elev=98.94'
Storage=0.019 af

0.34 cfs
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Summary for Pond 6P: Basin #5 Swale

Inflow Area = 0.178 ac,100.00% Impervious,  Inflow Depth > 2.27"    for  100-yr, 24hr Chelan County event
Inflow = 0.10 cfs @ 7.81 hrs,  Volume= 0.034 af
Outflow = 0.04 cfs @ 8.65 hrs,  Volume= 0.034 af,  Atten= 64%,  Lag= 50.7 min
Discarded = 0.04 cfs @ 8.65 hrs,  Volume= 0.034 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 4P : Drywells #11 and #12

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 100.39' @ 8.65 hrs   Surf.Area= 0.012 ac   Storage= 0.004 af

Plug-Flow detention time= 24.7 min calculated for 0.034 af (100% of inflow)
Center-of-Mass det. time= 24.0 min ( 692.8 - 668.8 )

Volume Invert Avail.Storage Storage Description
#1 100.00' 0.014 af 4.00'W x 83.00'L x 1.00'H Prismatoid  Z=3.0

Device Routing     Invert Outlet Devices
#1 Discarded 100.00' 3.000 in/hr Exfiltration over Surface area   
#2 Primary 100.50' 5.0" Horiz. Orifice/Grate X 7.00 columns   

X 7 rows C= 0.600 in 48.0" Grate (53% open area)   
Limited to weir flow at low heads   

Discarded OutFlow  Max=0.04 cfs @ 8.65 hrs  HW=100.39'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=100.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 6P: Basin #5 Swale

Inflow
Outflow
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Primary

Hydrograph

Time  (hours)
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Inflow Area=0.178 ac
Peak Elev=100.39'
Storage=0.004 af
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.574 98 25% of Future Building  (6S)

0.176 98 On-Site PGIS  (5S)

0.750 98 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

0.750 Other 5S, 6S

0.750 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 0.574 0.574 25% of Future Building 6S

0.000 0.000 0.000 0.000 0.176 0.176 On-Site PGIS 5S

0.000 0.000 0.000 0.000 0.750 0.750 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=7,686 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 5S: Basin #6 PGIS
   Tc=0.0 min   CN=0/98   Runoff=0.10 cfs  0.033 af

Runoff Area=25,000 sf   100.00% Impervious   Runoff Depth>2.27"Subcatchment 6S: Basin #6 Non-PGIS
   Tc=0.0 min   CN=0/98   Runoff=0.34 cfs  0.109 af

Peak Elev=98.94'  Storage=0.019 af   Inflow=0.34 cfs  0.109 afPond 4P: Drywells #9 and #10
   Outflow=0.11 cfs  0.109 af

Peak Elev=100.47'  Storage=0.004 af   Inflow=0.10 cfs  0.033 afPond 6P: Basin #6 Swale
   Discarded=0.04 cfs  0.033 af   Primary=0.00 cfs  0.000 af   Outflow=0.04 cfs  0.033 af

Total Runoff Area = 0.750 ac   Runoff Volume = 0.142 af   Average Runoff Depth = 2.27"
0.00% Pervious = 0.000 ac     100.00% Impervious = 0.750 ac
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Summary for Subcatchment 5S: Basin #6 PGIS

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.10 cfs @ 7.81 hrs,  Volume= 0.033 af,  Depth> 2.27"
     Routed to Pond 6P : Basin #6 Swale

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"

Area (sf) CN Description
* 7,686 98 On-Site PGIS

7,686 98 100.00% Impervious Area

Subcatchment 5S: Basin #6 PGIS

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
100-yr

24hr Chelan County Rainfall=2.50"
Runoff Area=7,686 sf

Runoff Volume=0.033 af
Runoff Depth>2.27"

Tc=0.0 min
CN=0/98

0.10 cfs
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Summary for Subcatchment 6S: Basin #6 Non-PGIS

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.34 cfs @ 7.81 hrs,  Volume= 0.109 af,  Depth> 2.27"
     Routed to Pond 4P : Drywells #9 and #10

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-yr, 24hr Chelan County Rainfall=2.50"

Area (sf) CN Description
* 25,000 98 25% of Future Building

25,000 98 100.00% Impervious Area

Subcatchment 6S: Basin #6 Non-PGIS

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
100-yr

24hr Chelan County Rainfall=2.50"
Runoff Area=25,000 sf

Runoff Volume=0.109 af
Runoff Depth>2.27"

Tc=0.0 min
CN=0/98

0.34 cfs
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Summary for Pond 4P: Drywells #9 and #10

Inflow Area = 0.750 ac,100.00% Impervious,  Inflow Depth > 1.74"    for  100-yr, 24hr Chelan County event
Inflow = 0.34 cfs @ 7.81 hrs,  Volume= 0.109 af
Outflow = 0.11 cfs @ 8.86 hrs,  Volume= 0.109 af,  Atten= 68%,  Lag= 63.0 min
Discarded = 0.11 cfs @ 8.86 hrs,  Volume= 0.109 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 98.94' @ 8.86 hrs   Surf.Area= 0.012 ac   Storage= 0.019 af

Plug-Flow detention time= 63.7 min calculated for 0.109 af (100% of inflow)
Center-of-Mass det. time= 63.1 min ( 731.9 - 668.8 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 0.002 af 4.00'D x 8.00'H concrete  Inside #3

0.003 af Overall - 4.0" Wall Thickness = 0.002 af
#2 92.50' 0.002 af 4.00'D x 8.00'H concrete  Inside #4

0.003 af Overall - 4.0" Wall Thickness = 0.002 af
#3 92.50' 0.010 af 12.00'D x 8.00'H Rock  Z=0.5

0.038 af Overall - 0.003 af Embedded = 0.035 af  x 30.0% Voids
#4 92.50' 0.010 af 12.00'D x 8.00'H Rock  Z=0.5

0.038 af Overall - 0.003 af Embedded = 0.035 af  x 30.0% Voids
0.025 af Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 92.50' 8.270 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 1.00'   

Discarded OutFlow  Max=0.11 cfs @ 8.86 hrs  HW=98.94'   (Free Discharge)
1=Exfiltration  ( Controls 0.11 cfs)
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Pond 4P: Drywells #9 and #10

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=0.750 ac
Peak Elev=98.94'
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Summary for Pond 6P: Basin #6 Swale

Inflow Area = 0.176 ac,100.00% Impervious,  Inflow Depth > 2.27"    for  100-yr, 24hr Chelan County event
Inflow = 0.10 cfs @ 7.81 hrs,  Volume= 0.033 af
Outflow = 0.04 cfs @ 8.72 hrs,  Volume= 0.033 af,  Atten= 65%,  Lag= 54.8 min
Discarded = 0.04 cfs @ 8.72 hrs,  Volume= 0.033 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 4P : Drywells #9 and #10

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 100.47' @ 8.72 hrs   Surf.Area= 0.012 ac   Storage= 0.004 af

Plug-Flow detention time= 31.2 min calculated for 0.033 af (100% of inflow)
Center-of-Mass det. time= 30.5 min ( 699.3 - 668.8 )

Volume Invert Avail.Storage Storage Description
#1 100.00' 0.012 af 4.00'W x 73.00'L x 1.00'H Prismatoid  Z=3.0

Device Routing     Invert Outlet Devices
#1 Discarded 100.00' 3.000 in/hr Exfiltration over Surface area   
#2 Primary 100.50' 5.0" Horiz. Orifice/Grate X 7.00 columns   

X 7 rows C= 0.600 in 48.0" Grate (53% open area)   
Limited to weir flow at low heads   

Discarded OutFlow  Max=0.04 cfs @ 8.72 hrs  HW=100.47'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=100.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 6P: Basin #6 Swale
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 Stormwater Treatment Calculations 

 

BMP T5.21: Infiltration Swales from The Manual states that the soil depth must be 18 
inches or greater to meet the basic, metals, and phosphorus BMP performance goals. Each 
infiltration swale on-site will use 18” of bioretention soil as shown on the civil plans. 
 
Method 1 from The Manual has been chosen to size each of the four infiltration swales. As 
the design infiltration rate for the soils was found to be 8.27” per hour, Table 6.24 has been 
used to size each infiltration swale. To estimate the 2-Year 24-hour precipitation in the left 
column of the table, the Precipitation-Frequency Atlas of the Western United States, 
Volume IX-Washington has been used. The following page shows the site location and the 
estimated 2-year 24-hour precipitation (approximately 1.10 inches). Therefore, the 
proposed infiltration swale volume must be at least 27.9 cubic feet per 1,000 SF of tributary 
area. 
 
See the PGIS Figure following this page which shows the PGIS areas on the site and which 
swale the runoƯ from these surfaces will be routed to. Below is a summary of each swale 
and their sizing calculations: 
 
Note that all swales consist of side slopes at 3’H:1’V and have a ponding depth of 6”. 
 
Basin #1 Swale (4’ bottom width):  
Total PGIS tributary to infiltration swale #1: 9,400 SF 
Total volume required: 9,400 / 1,000 x 27.9 = 262 CF 
Infiltration swale volume provided: 100’ L x 2.75 SF cross section = 275 CF 
 
Basin #2 Swale (22’ bottom width):  
Total PGIS tributary to infiltration swale #2: 41,392 SF 
Total volume required: 41,392 / 1,000 x 27.9 = 1,155 CF 
Infiltration swale volume provided: 100’ L x 11.75 SF cross section = 1,175 CF 
 
Basin #3 Swale (15’ bottom width):  
Total PGIS tributary to infiltration swale #3: 31,416 SF 
Total volume required: 31,416 / 1,000 x 27.9 = 877 CF 
Infiltration swale volume provided: 115’ L x 8.25 SF cross section = 948 CF 
 
Basin #4 Swale (4’ bottom width):  
Total PGIS tributary to infiltration swale #4: 6,572 SF 
Total volume required: 6,572 / 1,000 x 27.9 = 183 CF 
Infiltration swale volume provided: 72’ L x 2.75 SF cross section = 198 CF 
 
 



Basin #5 Swale (4’ bottom width):  
Total PGIS tributary to infiltration swale #5: 7,749 SF 
Total volume required: 7,749 / 1,000 x 27.9 = 216 CF 
Infiltration swale volume provided: 80’ L x 2.75 SF cross section = 220 CF 
 
Basin #6 Swale (4’ bottom width):  
Total PGIS tributary to infiltration swale #6: 7,686 SF 
Total volume required: 7,686 / 1,000 x 27.9 = 214 CF 
Infiltration swale volume provided: 80’ L x 2.75 SF cross section = 220 CF 
 
Basin #7 Swale (35’ bottom width):  
Total PGIS tributary to infiltration swale #7: 54,888 SF 
Total volume required: 54,888 / 1,000 x 27.9 = 1,531 CF 
Infiltration swale volume provided: 93’ L x 18.25 SF cross section = 1,697 CF 
 
Basin #9 Swale (6’ bottom width):  
Total PGIS tributary to infiltration swale #7: 28,100 SF 
Total volume required: 28,100 / 1,000 x 27.9 = 784 CF 
Infiltration swale volume provided: 200’ L x 3.75 SF cross section = 750 CF 
 
Basin #10 Swale (6’ bottom width):  
Total PGIS tributary to infiltration swale #7: 27,500 SF 
Total volume required: 27,500  / 1,000 x 767 =  CF 
Infiltration swale volume provided: 200’ L x 3.75 SF cross section = 750 CF 
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Summary for Pond 6P: Basin #8 Gravel Trench

Inflow Area = 0.057 ac,100.00% Impervious,  Inflow Depth > 2.27"    for  100-yr, 24hr Chelan County event
Inflow = 0.03 cfs @ 7.81 hrs,  Volume= 0.011 af
Outflow = 0.02 cfs @ 7.55 hrs,  Volume= 0.011 af,  Atten= 53%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 7.55 hrs,  Volume= 0.011 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 100.47' @ 8.24 hrs   Surf.Area= 0.005 ac   Storage= 0.001 af

Plug-Flow detention time= 6.8 min calculated for 0.011 af (100% of inflow)
Center-of-Mass det. time= 6.4 min ( 675.2 - 668.8 )

Volume Invert Avail.Storage Storage Description
#1 100.00' 0.003 af 15.00'W x 15.00'L x 2.00'H Prismatoid

0.010 af Overall  x 30.0% Voids

Device Routing     Invert Outlet Devices
#1 Discarded 100.00' 3.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 7.55 hrs  HW=100.03'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Pond 6P: Basin #8 Gravel Trench
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January 31, 2025

Stormwater Pollution Prevention Plan (SWPPP)
for

Helion Energy
Nixon Rpds Ln

Chelan County, WA 98828
Prepared for:

The Washington State Department of Ecology

Permittee / Owner Developer Operator / Contractor
Helion Energy TBD TBD

Certified Erosion and Sediment Control Lead (CESCL)
Name Organization Contact Phone Number

TBD TBD TBD

SWPPP Prepared By
Name Organization Contact Phone Number

Ryan Yokum Facet 206-523-0024

SWPPP Preparation Date
January 31, 2025

Project Construction Dates
Activity / Phase Start Date End Date

TBD TBD TBD
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Certification of Professional Engineer

I hereby state that this Construction Stormwater Pollution Prevention Plan for the Nixon Rapids Ln in
Chelan County project has been prepared by me, under my supervision, and meets the standards of care
and expertise which is usual and customary in this community for professional engineers. I understand
that Chelan County does not and will not assume liability for the sufficiency, suitability, or performance
of Construction SWPPP BMP’S prepared by me.

Digitally 
signed by 
Eric 
Schossow
Date: 
2025.01.31 
11:18:34 -
08'00'
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List of Acronyms and Abbreviations
Acronym / Abbreviation Explanation

303(d) Section of the Clean Water Act pertaining to Impaired Waterbodies

BFO Bellingham Field Office of the Department of Ecology

BMP(s) Best Management Practice(s)

CESCL Certified Erosion and Sediment Control Lead

CO2 Carbon Dioxide

CRO Central Regional Office of the Department of Ecology

CSWGP Construction Stormwater General Permit

CWA Clean Water Act

DMR Discharge Monitoring Report

DO Dissolved Oxygen

Ecology Washington State Department of Ecology

EPA United States Environmental Protection Agency

ERO Eastern Regional Office of the Department of Ecology

ERTS Environmental Report Tracking System

ESC Erosion and Sediment Control

GULD General Use Level Designation

NPDES National Pollutant Discharge Elimination System

NTU Nephelometric Turbidity Units

NWRO Northwest Regional Office of the Department of Ecology

pH Power of Hydrogen

RCW Revised Code of Washington

SPCC Spill Prevention, Control, and Countermeasure

su Standard Units

SWMMEW Stormwater Management Manual for Eastern Washington

SWMMWW Stormwater Management Manual for Western Washington

SWPPP Stormwater Pollution Prevention Plan

TESC Temporary Erosion and Sediment Control

SWRO Southwest Regional Office of the Department of Ecology

TMDL Total Maximum Daily Load

WAC Washington Administrative Code

WSDOT Washington Department of Transportation

WWHM Western Washington Hydrology Model
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1 Project Information

Project/Site Name: Nixon Rapids Ln
Street/Location: Nixon Rapids Lane
County: Chelan State: WA Zip code: 98828

1.1 Existing Conditions
Total acreage (including support activities such as off-site equipment staging yards, material storage
areas, borrow areas).

 Total acreage:   10.88  acres
 Disturbed acreage:  10.88 acres
 Existing structures: None
 Landscape topography: The site topography slopes moderately from west down to the east.
 Drainage patterns: Stormwater from sheet flows over existing vegetated areas and percolates

into the existing soil.
 Existing Vegetation: The entire project site area is vegetation
 Critical Areas: (wetlands, streams, high erosion risk, steep or difficult to stabilize slopes):

None
 List of known impairments for 303(d) listed or Total Maximum Daily Load (TMDL) for the

receiving waterbody: None

1.2 Proposed Construction Activities
Description of site development:
The project involves the construction of a new 26,800 SF assembly building, a 6,864 SF office building,
future Phase 2 development of a 100,000 SF generator building, access road located along the southern
property line,  and associated landscape and onsite parking areas. The project is located at Nixon Rpds
Ln in Chelan County, WA (Parcel #212205000050). Improvements also include site grading, a new
driveway, drainage, water, and sanitary sewer. Vehicular access to the site will be via driveways off of
Nixon Rpds Ln. BMP T5.13 (Post-Construction Soil Quality and Depth) shall be utilized for all proposed
landscaping areas on this project. Stormwater overflow from the temporary sediment pond will be
dispersed across existing vegetated areas.

Description of Construction Activities:

 Site preparation
 Excavation
 Utility improvements
 Site grading
 Asphalt paving
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Description of site drainage including flow from and onto adjacent properties:
The project will be comprised of three main phases, with different BMP’s implemented in each phase as
described below. (It is to be noted that these are general construction activities and actual BMP’s are
described in detail in the 13 Elements per Section 2 of this document.)

 Phase 1: Demolition
Initial construction activities begin. Contractor shall setup pre-con meeting with the County, flag off
clearing limits, and post sign on project site with name and phone number of TESC Supervisor.
Contractor shall install construction fencing and inlet protection measures as well as temporary
construction entrance to begin demolition work. Install perimeter protection (silt fencing) around
project.

 Phase 2: Mass Excavation
Monitor and modify existing BMP’s as required for initial earthwork excavation. Cover an maintain
slopes as required. Install the sediment pond, and interceptor swales to control flowrates within the
project. Complete construction entrance. Maintain erosion control measures, including covering
exposed dirt and stabilization of areas that reach final grade.

 Phase 3: Vertical Construction:
Monitor and adjust existing BMP’s as required. Stabilize soils that have reached final grade. Remove
temporary sediment ponds and manage stormwater through alternative BMP’s (wattles etc) as
required. Remove all BMP’s at the completion of the project.

Description of final stabilization:
No area of the site will be destabilized under final project conditions, and most of the site will consist of
the proposed building footprint. Remaining areas outside of the building will be paved walking areas.

Contaminated Site Information:
To the best of our knowledge, there are no contimanants identified or located on-site.
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2 Construction Stormwater Best Management Practices (BMPs)

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

2.1 The 13 Elements
2.1.1 Element 1: Preserve Vegetation / Mark Clearing Limits
The BMP listed below has been selected with the goal of minimizing the impact on native vegetation and
soils. Natural vegetation will be cleared from the entire site, but clearing will be completed in phases so
as to minimize the area being disturbed at once.

Native topsoil and soil from the duff layer should be retained and stockpiled on-site where feasible so
that it can be reused for site grading and landscaping immediately after soils disturbances are
completed.

List and describe BMPs:

 BMP C233: Silt Fence
A Silt Fence will be installed around the perimeter of the site or work area prior to beginning site
clearing/grading.

Installation Schedules:

 BMP C233: Silt Fence
A Silt Fence will be installed around the perimeter of the site or work area prior to beginning site
clearing/grading.

Inspection and Maintenance Plan:

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.

Responsible Staff:

Project CESCL
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2.1.2 Element 2: Establish Construction Access
A stabilized construction entrance/exit will be the primary means for minimizing dust generation and
vehicles tracking sediment off-site. Street sweeping and street cleaning may be necessary as required to
remove tracked sediment. If sediment is tracked off-site, public roads shall be cleaned thoroughly at the
end of each day as a minimum, or more frequently during wet weather. Sediment shall be removed
from roads by shoveling or sweeping, and be transported to a controlled sediment disposal area..

List and describe BMPs:

 BMP C105: Stabilized Construction Entrance/Exit
A stabilized construction entrances/exits will be installed on-site, providing access from 106th St
SW. The location(s) of construction access may be modified as necessary to accommodate
phasing of the site work.

 BMP C107: Construction Road/Parking Area Stabilization
On-site areas of frequent construction traffic and/or parking will be stabilized.

Installation Schedules:

 BMP C105: Stabilized Construction Entrance/Exit
Construction access shall be established prior to beginning site clearing/grading activities.

 BMP C107: Construction Road/Parking Area Stabilization
Construction Road/Parking Area Stabilization shall be provided prior to the beginning of
construction traffic, and adjusted throughout the project as on-site parking becomes clearer.

Inspection and Maintenance plan:

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.

Responsible Staff:

Project CESCL
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2.1.3 Element 3: Control Flow Rates
Will you construct stormwater retention and/or detention facilities?

 Yes  No

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

 Yes  No

List and describe BMPs:

 BMP C207: Check Dams
Check dams will be installed along the inceptor swale in order to reduce the velocity of
stormwater flow.

 BMP C235: Wattles
If necessary, staw wattles will be installed along theeastern perimeter of the site at the bottom
of slopes or where erosion or flow is prevalent.

 Note: Contractor shall monitor site flows and incorporate temporary sediment tanks and/or
interceptor swales as required to manage temporary stormwater flows.

Installation Schedules:

 BMP C207: Check Dams
Check dams shall be implemented as needed during construction activities to control flow rates
and sediment transport.

 BMP C235: Wattles
Staw wattles shall be implemented as needed during construction activities to control flow rates
and sediment transport.

Inspection and Maintenance plan:

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.

Responsible Staff:

Project CESCL
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2.1.4 Element 4: Install Sediment Controls
The BMP’s listed below will be utilized to minimize sediment discharges from the site, and be installed
prior to starting constructions activities. Silt fences will encircle the perimeter of the site, and serve to
filter out sediment from stormwater runoff at the project limits. If the listed BMP’s are deemed
ineffective or inappropriate during construction, the CESCL should promptly initiate the implementation
of one or more alternative BMP’s listed in Vol II of the 2024 Stormwater Mangement Manual for Eastern
Washington.

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 wash-off of sediments from adjacent streets in runoff. Whenever possible,
sediment laden water shall be discharged into relatively level vegetated areas (BMP C236) located on
site in areas that have yet to be cleared.

List and describe BMPs:

 BMP C233: Silt Fence
A silt fence will be installed around the perimeter of the site to filter construction stormwater
runoff.

 BMP C235: Wattles
Staw wattles will be installed along site perimeter at the bottom of slopes or where erosion or
flow is prevalent.

 BMP C241: Sediment Pond (Temporary)
The temporary sediment pond will be installed at the low point of the site where construction
stormwater can easily be routed to.

Installation schedules:

 BMP C233: Silt Fence
Silt fence should be installed prior to beginning site clearing/grading activities.

 BMP C235: Wattles
Staw wattles shall be implemented as needed during construction activities to control flow rates
and sediment transport

 BMP C241: Sediment Pond (Temporary)
A temporary sediment pond shall be implemented prior to beginning site clearing/grading
activities.

Inspection and Maintenance plan:

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.

Responsible Staff:

Project CESCL
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2.1.5 Element 5: Stabilize Soils
Exposed soils that are anticipated to remain unworked for shorter periods of time shall be stabilized
using the BMP’s listed below.

West of the Cascade Mountains Crest

Season Dates Number of Days Soils Can be
Left Exposed

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

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

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

Will you construct during the wet season?
 Yes  No

List and describe BMPs:

 BMP C120: Temporary and Permanent Seeding
Seeding reduces erosion by stabilizing exposed soils. A well-established vegetative
cover is one of the most effective methods of reducing erosion. Temporary seeding
should be used to stabilize large areas of exposed soils that are anticipated to remain
unworked for a long period of time.

 BMP C121: Mulching
Mulching soils provides immediate temporary protection from erosion. Mulching is to be
utilized in combination with other BMP’s to stabilize exposed soils that are anticipated to
remain unworked for a shorter period of time.

 BMP C122: Nets and Blankets
Utilize nets and blankets in combination with other BMP’s to stabilize stockpiles from erosion or
to minimize the disturbance of steep slopes during excavation

 BMP C123: Plastic Covering
Utilize plastic covering in combination with other BMP’s to stabilize exposed soils that are
anticipated to remain unworked for shorter periods of time. If plastic covering is used, ensure
that the increase in runoff from plastic-covered areas can be accommodated by downstream
sediment controls.
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Installation Schedules:

Sediment control BMPs shall be installed on exposed soils in accordance with the schedule
shown in the table above. Note that the requirement of stabilizing stockpiles also applies to any
stockpiles of vegetation or other organic material.

Inspection and Maintenance plan:

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.

Responsible Staff:

Project CESCL
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2.1.6 Element 6: Protect Slopes
Destabilized steep slopes are not anticipated during construction. If temporary steep slopes are created
during site grading activities or excavation, refer to the BMP listed in Section 2.1.5. In addition, the
following BMPs may be employed:

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

List and describe BMPs:

BMP C120: Temporary and Permanent Seeding
Seeding reduces erosion by stabilizing exposed soils. A well-established vegetative cover is one
of the most effective methods of reducing erosion. Temporary seeding should be used to
stabilize large areas of exposed soils that are anticipated to remain unworked for a long period
of time.
BMP C121: Mulching
Mulching soils provides immediate temporary protection from erosion. Mulching is to be
utilized in combination with other BMP’s to stabilize exposed soils that are anticipated to remain
unworked for a shorter period of time.

Installation Schedules:

Slope protection BMP’s shall be installed on temporary steep slopes in accordance with
the table in Section 2.1.5 if needed during clearing/grading or during construction
phases.

Inspection and Maintenance Plan:

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.

Responsible Staff

Project CESCL



Page | 14

2.1.7 Element 7: Protect Drain Inlets
All operable storm drain inlets will be protected throughout the course of the project. Inlet protection
BMP’s will be utilized in combination with sediment controls listed in Section 2.1.4 to minimize the
amount of sediment that enters the stormwater conveyance system. Inlets will be inspected weekly at a
minimum, and daily during storm events. Protection devices will be cleaned (or removed and replaced)
when sediment has filled the device by one third (1/3), or as specified by the manufacturer.

List and describe BMPs:

 BMP C220: Storm Drain Inlet Protection
Storm drain inlet protection shall be installed on all existing storm drain inlets in and around the
project area, and on all proposed inlets once they have been installed. Refer to the project TESC
plans for inlet protection locations.

Installation Schedules:

 BMP C220: Storm Drain Inlet Protection
Inlet protection shall be installed on existing inlets within the project vicinity prior to beginning
site clearing and grading activities. Inlet protection shall be installed on proposed inlets as soon
as the inlets are installed. Alternatively, inlet protection installation for proposed inlets can be
delayed until the inlets begin receiving runoff if all sediment is removed from the structure prior
to operation.

Inspection and Maintenance plan:

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.

Responsible Staff:

Project CESCL
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2.1.8 Element 8: Stabilize Channels and Outlets
List and describe BMPs:

 BMP C207: Check Dams
Check dams will be installed along the inceptor swale in order to reduce the velocity of
stormwater flow (as shown on the TESC plan).

 Note: Contractor shall monitor site flows and incorporate temporary sediment tanks and/or
interceptor swales as required to manage temporary stormwater flows.

Installation Schedules:

 BMP C207: Check Dams
Check dams shall be implemented as needed during construction activities to control flow rates
and sediment transport.

Inspection and Maintenance plan:

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.

Responsible Staff:

Project CESCL
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2.1.9 Element 9: Control Pollutants
The following pollutants are anticipated to be present on-site:

Table 1 – Pollutants
Pollutant (and source, if applicable)
Oil/gasoline (Construction equipment and traffic)
Chemicals (Fertilizer/pesticides, cleaning supplies)
Dust (Demolition activities and site grading)
Process water (Concrete removal and pouring)
Solid waste (Materials packaging)

All pollutants – including waste materials and demolition debris – that occur on-site 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.

List and describe BMPs:
 Demolition:

o BMP C140: Dust Control
Dust released from demolished sidewalks, buildings, or structures will be controlled
using Dust Control measures.

o BMP C220: Storm Drain Inlet Protection
Storm drain inlets vulnerable to stormwater discharge carrying dust, soil, or debris will
be protected using Storm Drain Inlet Protection (as described above in Section 3.1.7).

o BMP C152: Sawcutting and Surfacing Pollution Prevention
Process water and slurry resulting from sawcutting and surfacing operations will be
prevented from entering the waters of the State by implementing sawcutting and
Surfacing Pollution Prevention measures.

 Chemical storage:
o BMP C153: Material Delivery, Storage, and Containment

Any chemicals stored in the construction areas will conform to the appropriate source
control BMPs listed in Vol IV of the Wasington State DOE Stormwater Manual for
Eastern Washington (SWMMEW). All chemicals shall have cover, containment, and
protection provided on site.

o Application of agricultural chemicals, including fertilizers and pesticides, shall be
conducted in a manner and at application rates that will not result in loss of chemical to
stormwater runoff. Manufacturers’ recommendations for application procedures and
rates shall be followed.

 Concrete and grout:
o BMP C151: Concrete Handling
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Process water and slurry resulting from concrete work will be prevented from entering
the waters of the State by implementing Concrete Handling measures.

o A CO2 system will be implemented to mitigate any high pH water that may be
encountered (requires DOE approval).

 Sanitary wastewater:
o Portable sanitation facilities will be firmly secured, regularly maintained, and emptied

when necessary.
 Solid Waste:

o Solid waste will be stored in secure, clearly marked containers.
 Other BMP’s administered as necessary to address any additional pollutant sources on site:

o BMP C151: Concrete Handling
This BMP shall be employed whenever concrete work is occurring.

o BMP C152: Sawcutting and Surfacing Pollution Prevention
This BMP shall be employed whenever sawcutting of existing pavement is occurring.

o BMP C153: Material Delivery, Storage and Containment
This BMP shall be employed throughout the life of the project for all materials.

o BMP C154: Concrete Washout Area
This BMP shall be employed in areas of washing of concrete equipment.

Installation Schedules:

Throughout course of construction.

Inspection and Maintenance plan:

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.

Responsible Staff:

Project CESCL

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

List and describe BMPs:

 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 (if required).

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

Installation Schedules:

BMP’s concerning the maintenance, fueling, and repair of heavy equipment and vehicles will be
implemented as needed throughout the course of the project.

Inspection and Maintenance plan:

See BMP details in Appendix B. A blank Site Inspection Form is available in Appendix C.

Responsible Staff:

Project CESCL

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

Will pH-modifying sources be present on-site?
 Yes  No
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2.1.10 Element 10: Control Dewatering

No dewatering is anticipated on-site. If perched groundwater is encountered during construction, the
contractor shall immediately install BMPs in accordance with the Wasington State DOE Stormwater
Manual for Eastern Washington (SWMMEW). The contractor also has the option of installing temporary
sump pumps that route the perched groundwater to the temporary swale as shown on the TESC plan.
The sump pumps shall be monitored 24/7 by the contractor and/or other qualified personnel. Pumps
shall be immediately replaced in the event of a pump failure.
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2.1.11 Element 11: Maintain BMPs
All temporary and permanent Erosion and Sediment Control (ESC) BMPs shall be maintained and
repaired as needed to ensure continued performance of their intended function.

Maintenance and repair shall be conducted in accordance with each particular BMP specification (see
Vol II of  the Wasington State DOE Stormwater Manual for Eastern Washington (SWMMEW).

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

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

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

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

List and describe BMPs:

 BMP C150: Materials on Hand
Keep quantities of erosion prevention and sediment control materials on the project site at all
times to be used for regular maintenance and emergency situations such as unexpected heavy
rains.

 BMP C160: Certified Erosion and Sediment Control Lead
The designated CESCL shall be responsible for ensuring compliance with all local, state, and
federal erosion and sediment control and water quality requirements.
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2.1.12 Element 12: Manage the Project
The project will be managed based on the following principles:

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

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

performance of their intended function.

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

Manual

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

Table 3 – Management
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
Other (please describe)

List and describe BMPs:

 BMP C150: Materials on Hand
Keep quantities of erosion prevention and sediment control materials on the project site at all
times to be used for regular maintenance and emergency situations such as unexpected heavy
rains.

 BMP C160: Certified Erosion and Sediment Control Lead
The designated CESCL shall be responsible for ensuring compliance with all local, state, and
federal erosion and sediment control and water quality requirements.

 BMP C162: Scheduling
The construction project shall be sequenced which reduces the amount and duration of soil
exposed to erosion by wind, rain, runoff, and vehicle tracking.
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2.1.13 Element 13: Protect Low Impact Development (LID) BMPs
LID BMPs are not being utilized on this project and therefore Element 13 does not apply.
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3  Pollution Prevention Team

Table 5 – Team Information
Title Name(s) Phone Number

Certified Erosion and Sediment
Control Lead (CESCL)

TBD TBD

Resident Engineer Eric Schossow, PE 206.523.0024
Emergency Ecology Contact TBD TBD
Emergency Permittee/ Owner
Contact

TBD TBD

Non-Emergency Owner Contact TBD TBD
Monitoring Personnel TBD TBD
Ecology Regional Office TBD TBD



Page | 24

Appendices
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Appendix A – Site Map
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Appendix B – BMP Details
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Appendix C – Site Inspection Form



Construction Stormwater Site Inspection Form 
 

 Page 1 
 

Project Name  Permit #   Inspection Date  Time  

 
Name of Certified Erosion Sediment Control Lead (CESCL) or qualified inspector if less than one acre  

Print Name:    

 
Approximate rainfall amount since the last inspection (in inches):  

 
Approximate rainfall amount in the last 24 hours (in inches):  

  

Current Weather Clear  Cloudy  Mist    Rain  Wind  Fog  

 

A. Type of inspection:  Weekly   Post Storm Event  Other  

 
B. Phase of Active Construction (check all that apply): 
 

Pre Construction/installation of erosion/sediment 
controls           

 Clearing/Demo/Grading              Infrastructure/storm/roads            

Concrete pours  Vertical 
Construction/buildings             

  Utilities     

Offsite improvements           Site temporary stabilized                Final stabilization  

 
C. Questions: 
 

1.   Were all areas of construction and discharge points inspected?                 Yes  No     

2.   Did you observe the presence of suspended sediment, turbidity, discoloration, or oil sheen              Yes  No  

3.   Was a water quality sample taken during inspection?  (refer to permit conditions S4 & S5)                                                    Yes  No  

4.   Was there a turbid discharge 250 NTU or greater, or Transparency 6 cm or less?*                                    Yes  No  

5.   If yes to #4 was it reported to Ecology?     Yes  No  

6.   Is pH sampling required? pH range required is 6.5 to 8.5. Yes  No  

 
If answering yes to a discharge, describe the event. Include when, where, and why it happened; what action was taken, 
and when. 

 

 

 

 
*If answering yes to # 4 record NTU/Transparency with continual sampling daily until turbidity is 25 NTU or less/ transparency is 33 
cm or greater.   
 

Sampling Results:  Date:  

                                                              

Parameter Method (circle one) Result Other/Note 

NTU cm pH 

Turbidity tube, meter, laboratory     

pH Paper, kit, meter     

 
  

Simon
Text Box
Nixon Rpds Ln



Construction Stormwater Site Inspection Form 
 

 Page 2 
 

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

Element  # Inspection BMPs 
Inspected 

BMP needs 
maintenance 

BMP 
failed 

Action 
required 

(describe in 
section F) 

yes no n/a 

1 
Clearing 

Limits 
 

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

 

     

2 
Construction 

Access 

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

      

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

      

3 
Control Flow 

Rates 
 

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

      

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

      

4 
Sediment 
Controls 

 

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

      

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

      

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

      

5 
Stabilize 

Soils 

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

      

  



Construction Stormwater Site Inspection Form 
 

 Page 3 
 

Element  # Inspection BMPs 
Inspected 

BMP needs 
maintenance 

BMP 
failed 

Action 
required 

(describe in 
section F) 

yes no n/a 

5 
Stabilize Soils 

Cont. 

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

      

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

      

 
6 

Protect 
Slopes 

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

      

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

      

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

      

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

      

7 
Drain Inlets 

Storm drain inlets made operable 
during construction are protected. 

      

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

      

8 
Stabilize 

Channel and 
Outlets 

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

      

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

      

9 
Control 

Pollutants 

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

      

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

      

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

      

Were contaminated surfaces cleaned 
immediately after a spill incident? 

      

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

      



Construction Stormwater Site Inspection Form 
 

 Page 4 
 

Element  # Inspection BMPs 
Inspected 

BMP needs 
maintenance 

BMP 
failed 

Action 
required 

(describe in 
section F) 

yes no n/a 

9  
Cont. 

Wheel wash wastewater is handled 
and disposed of properly. 

      

10 
Control 

Dewatering 
 

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

      

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

      

Were there any clean non turbid 
dewatering discharges? 

      

11 
Maintain 

BMP 

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

      

12 
Manage the 

Project 
 
 
 
 
 

Has the project been phased to the 
maximum degree practicable? 

      

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

      

Has the SWPPP been updated, 
implemented and records maintained? 

      

13 
Protect LID 

 
 
 
 
 
 

 

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

      

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

      

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

      

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

      

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

      

 
E.  Check all areas that have been inspected.  

All in place BMPs                                                             All disturbed soils                                                            All concrete wash out area                   All material storage areas                    

All discharge locations                                     All equipment storage areas                                     All construction entrances/exits                    



Construction Stormwater Site Inspection Form 
 

 Page 5 
 

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

Element 
# 

Description and Location Action Required Completion 
Date 

Initials 

     

     

     

     

     

     

     

 Attach additional page if needed 
 
Sign the following certification: 
 “I certify that this report is true, accurate, and complete, to the best of my knowledge and belief” 
 

Inspected by: (print)  (Signature)  Date:  

Title/Qualification of Inspector:    
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Appendix D – Engineering Calculations
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APPENDIX E – OPERATION AND MAINTENANCE MANUAL 
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