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I hereby certify that this Stormwater Management Report for the West Union Chevron has been 

prepared by me or under my supervision and meets minimum standards of the Clean Water Services 

and normal standards of engineering practice. I hereby acknowledge and agree that the jurisdiction 

does not and will not assume liability for the sufficiency, suitability, or performance of drainage 

facilities designed by me. 
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EXECUTIVE SUMMARY 

 

The proposed project is located at 18450 NW West Union Road in unincorporated Washington County. 

The property consists of two tax lots (1n1 19bc 00500 & 00600). The total site area is 1.204 acres and 

contains a café with an associated parking lot and a house with a shop. All existing structures will be 

demolished to construct a new Chevron Gas Station.  

 

The proposed project will construct a new fuel station with associated parking lot and market. 

Additionally, frontage improvements will be made along NW West Union Road. Runoff from onsite will 

be conveyed to a BayFilter Manhole to be treated. After treatment water will be detained in an ADS 

Stormtech Chamber before discharging to the existing drainage system in NW West Union Road. The 

proposed ADS StormTech Chamber is designed to over detain to account for the frontage 

improvements. Runoff from the frontage improvements will sheet flow to the existing drainage 

system in NW West Union Road. A fee-in-lieu of treatment is being pursued for the frontage 

improvements.  

 

A downstream analysis was conducted for the existing line in NW West Union Rd and a visual 

inspection was conducted for Bethany Creek. The line in NW West Union Rd has capacity to receive 

un-detained flow and safely convey runoff with no out of system flooding. Additionally, the increase 

in runoff from the proposed development will have a negligible effect on Bethany Creek. 

 

The purpose of this report is to describe the treatment and detention facilities being proposed, to 

show the downstream system has sufficient capacity to receive the un-detained flows and to show 

that the design follows current Clean Water Services Design and Construction Standards issued 

December 2019. 
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PROJECT DESCRIPTION 
 

The proposed project will consist of demolishing all existing structures and constructing a new 

Chevron Gas Station with associated parking lot. Runoff from the proposed development will be 

treated in a new BayFilter Manhole and detained in an ADS StormTech Chamber system before being 

discharged to the existing line in NW West Union Rd.  

 

The purpose of this report is to describe the treatment and detention facilities being proposed, the 

downstream system has sufficient capacity to receive the un-detained flows from the site and the 

design follows Clean Water Services Design and Construction Standards, issued December 2019. 
 

 
Figure 1 - Vicinity Map 

 
 

 

SITE LOCATION 
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Figure 2 - Site Location 

 

EXISTING CONDITIONS 
 

Site  

The existing site contains a café with an associated parking lot and a house with a shop. There is no 

known drainage system onsite.  

 

Flood Map 

The site is located within Zone X (un-shaded) per flood insurance rate map (FIRM) community-panel 

number 41067 C0361E (See Technical Appendix: Exhibits – National Flood Hazard Layer FIRMette). 

FEMA's definition of Zone X (un-shaded) is an area of minimal flood risk outside the 1-percent-annual-

chance floodplain. Just south of the proposed development is the floodplain for Bethany Creek. All 

work will be located outside of the 100-year floodplain.   

 

Site Geology 

The soil types as classified by the United States Department of Agriculture Soil Survey of Washington 

County are identified in Table 1 (See Technical Appendix: Exhibits – Hydrologic Soil Group-Washington 

County, Oregon). 

PROJECT SITE 
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Soil Type Hydrologic Group 

Aloha Silt Loam C/D 

Verboort Silt Clay Loam D 

Table 1 - Soil Characteristics 
 

All soil onsite will be defined as hydrologic soils group D. Hydrologic soils group D is defined as having 

a very slow infiltration rate when thoroughly wet.  

 

Geotechnical Report 

A geotechnical investigation was performed by GeoEngineers on January 21, 2019 (See Technical 

Appendix: Geotechnical Report). Soils onsite were observed to be man-made fills, underlain by flood 

deposits silt with an occasional layer of fine sandy silt. Four infiltration tests were performed onsite 

and infiltration rates for the site were measured between 0 in/hr to 1.50 in/hr. Infiltration facilities are 

not recommended as a sole source for stormwater disposal and any infiltration facility should include 

an overflow that conveys water to an approved discharge point.   

 

Existing Hydrology 

Runoff from the existing site generally sheet flows to the south towards Bethany Creek. Elevations 

vary between 183’ to 176’.  

 

Existing Basin Areas 

Tables 2 and 3 show the current impervious and pervious areas for the property and offsite area (See 

Technical Appendix: Exhibits – Existing Site Conditions). 

 

Existing Onsite Basin 

Area 
ft2 Acres 

Impervious Area (total) 

        Modified  

        Removed 

10,869 

8,307 

2,562 

0.250 

0.191 

0.059 

Gravel Area (total) 

         Modified  

         Removed 

12,463 

8,215 

4,248 

0.286 

0.189 

0.097 

Pervious Area  29,122 0.668 

Total Area 52,454 1.204 

Table 2 – Existing Onsite Basin Area 
 



West Union Chevron  
Preliminary Storm Drainage Report  Page 6 of 22 

 
   
   

 

 
   

Existing Offsite Basin 

Area 
ft2 Acres 

Impervious Area (total) 

        Modified  

        Removed 

1,545 

1,387 

158 

0.036 

0.032 

0.004 

Gravel Area (total) 

        Modified 

        Removed 

51 

43 

8 

0.001 

0.001 

~0.000 

Pervious Area 214 0.005 

Total Area 1,810 0.042 

Table 3 – Existing Offsite Basin Area 
 

POST-DEVELOPED CONDITIONS 

 

Site 

The proposed site will consist of a new Chevron Gas Station, fueling pumps, and associated parking 

lot. Runoff from the site will be conveyed to a BayFilter Manhole that will treat runoff. Following 

treatment, runoff will be detained in a new StormTech Chamber system and then released to the 

existing drainage system in NW West Union Rd. Additionally, frontage improvements will be provided 

along NW West Union Road. All runoff from the frontage improvements will sheet flow to the existing 

drainage system in NW West Union Road. No treatment or detention is provided for the frontage 

improvements; although, the detention facility onsite is designed to over detain to account for the 

increased runoff from NW West Union Road.  

 

Post-Developed Basin Areas 

Tables 4 and 5 show the proposed impervious and pervious areas for the property and offsite area 

(See Technical Appendix: Exhibits – Post-Developed Site Conditions).  

 

Post-Developed 

Onsite Basin Area 
ft2 Acres 

Impervious Area 32,833 0.754 

Pervious Area  19,621 0.450 

Total Area 52,454 1.204 

Table 4 – Post-Developed Onsite Basin Area 
 

Post-Developed 

Offsite Basin Area 
ft2 Acres 

Impervious Area 1,620 0.037 

Pervious Area 190 0.005 

Total Area 1,810 0.042 

Table 5 – Post-Developed Offsite Basin Area 
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HYDROLOGIC ANALYSIS DESIGN GUIDELINES 
 

Design Guidelines 

The site is located within the jurisdiction of Washington County and Clean Water Services. The 

guidelines used for the design of this project reflect current Clean Water Services Design and 

Construction Standards, issued December 2019.  

 

Hydrograph Method 

Naturally occurring rainstorms dissipate over long periods of time.  An effective way of estimating 

storm rainfall is by using the hydrograph method.  The Santa Barbara Urban Hydrograph (SBUH) 

method was used to develop runoff rates. The computer software XPSTORM was used in modeling 

the hydrology during the predeveloped and post-developed conditions to determine the increase in 

runoff and allowable release rate for the proposed site.  

 

Design Storm 

The rainfall distribution to be used for this area is the design storm of 24-hour duration based on the 

standard Type 1A rainfall distribution.  Table 6 shows total precipitation depths for the two storm 

events used in the analysis, which were used as multipliers for the Type 1A 24-hour rainfall distribution 

(See Detail Drawing No. 1280 in the Clean Water Services Design and Construction Standards). 

 

Recurrence Interval 

(Years) 

Total 

Precipitation 

Depth (inches) 

2 2.50 

5 3.10 

10 3.45 

25 3.90 

100 4.50 

Table 6 - Design Storms 

 

RUNOFF PARAMETERS  
 

Curve Number 

The major factors for determining the CN values are hydrologic soil group, cover type, treatment, 

hydrologic condition, and antecedent runoff condition. The curve number represents runoff potential 

from the ground. Table 2-2a from the TR55 Urban Hydrology for Small Watersheds was used to 

determine the appropriate curve numbers (See Technical Appendix: Exhibits – Table 2-2a Runoff Curve 

Numbers). 

 

All modified impervious area is given a curve number of 75, per section 4.08.6 of the CWS Design and 

Construction Standards. The predeveloped site was given a curve number of 80 for pervious area, 

which corresponds to open space in good condition. The post-developed site was given a curve 

number of 84 for all pervious area, which corresponds to open space in fair condition. A curve number 

of 98 was used for all impervious area. 
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Time of Concentration 

Due to the size of the site and the existing grade, the predeveloped site was assumed to have a time 

of concentration of 5 minutes. Additionally, the post-developed site was also assumed to have a time 

of concentration of 5 minutes. 

 

Basin Runoff  

The existing and post-developed runoff rates for the onsite area and offsite are shown in Table 7 and 

8 (See Technical Appendix: Hydrographs). 

 

Recurrence Interval 

(Years) 

Predeveloped 

Runoff Rate (cfs) 

Post-Developed 

Runoff Rate (cfs) 

Allowable Release 

Rate (cfs) 

2 0.18 0.54 0.09 

5 0.31 0.71 0.31 

10 0.39 0.81 0.39 

25 0.50 0.94 - 

100 0.65 1.12 - 

Table 7 - Basin Runoff Rates (Onsite) 
 

Recurrence Interval 

(Years) 

Predeveloped 

Runoff Rate (cfs) 

Post-Developed 

Runoff Rate (cfs) 

Allowable Release 

Rate (cfs) 

2 0.01 0.02 0.01 

5 0.01 0.03 0.01 

10 0.02 0.03 0.02 

25 0.02 0.04 - 

100 0.03 0.04 - 

Table 8 - Basin Runoff Rates (Offsite) 
 

HYDRAULIC ANALYSIS  
 

System Characteristics 

The stormwater conveyance system will be sized in the final design phase of the project to convey all 

storm events up to and including the 100-year storm event without any out of system flooding. 
 

Hydromodification Assessment 
 

Hydromodification Guidelines & Assessment 

The proposed site is located in an area designated as having moderate hydromodification risk (See 

Technical Appendix: Exhibits – Hydromod Planning Tool). The existing line in NW West Union RD 

outfalls to Bethany Creek in Allenbach Acres, south of the proposed site. Approximately 790’ 

downstream of the outfall, water is conveyed through a box culvert under NW 185th Ave and 

discharges to Bethany Lake. The downstream analysis continues approximately ¼ mile downstream 

of the outfall, in Bethany Lake (See Downstream Analysis).  
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Based on the location, existing conditions onsite, and size of the proposed development, the site falls 

under Category 2 in Table 4-2 in the CWS Design and Construction Standards. Sites within Category 2 

represent those with moderate anticipated hydromodification risk. The following options can be 

considered for the site: 

 

1. Infiltration LIDA, using the Standard LIDA Sizing 

2. Peak-Flow Matching Detention 

3. A combination of option 1 & 2 

4. Any option listed in Category 3 

 

The use of LIDA facilities for the site are not a viable option due to the grading onsite and the lack of 

open space to fit a surface facility. Due to these constraints, option 2 will be utilized for the site using 

underground detention in an ADS StormTech Chamber. A flow control manhole will be designed to 

hold water in the detention facility and release it at a rate that meets the CWS Hydromodification 

Standards. 

 

Peak flow matching due to hydromodification shall follow Table 9 below. 

 

Post-Developed Peak 

Runoff Rate 

Predevelopment Peak 

Runoff Rate Target 

2-year, 24-hour 50% of the 2-year, 24-hour 

5-year, 24-hour 5-year, 24-hour 

10-year, 24-hour 10-year, 24-hour 

Table 9 – Peak Flow Matching Requirements for Hydromodification 
 

WATER QUALITY 
 

New & Modified Impervious Area (Onsite) 

CWS requires all runoff from new impervious area and 3X the modified impervious area less the 

permanently removed impervious area up to the total impervious area onsite be treated. The required 

treatment area is calculated below. 

 

Required Treatment Area = 9,501 sf + 3 (16,522 sf – 6,810 sf) = 38,637 sf 

        = 38,637 sf > Post-Construction Impervious Area = 32,833 sf 

 

The proposed site is required to treat the total post-construction impervious area onsite. 
 

Water Quality Guidelines & Calculations (Onsite) 

Per Clean Water Services guidelines, water quality treatment facilities are required to be designed to 

treat the rainfall of 0.36” over a 4-hour period with a return period of 96-hours. The following shows 

the calculated treatment flow rate for the design the water quality treatment facilities. 

 

Water Quality Volume (WQV) = Impervious Area (ft2) X 0.36 (in)  = 32,833 (ft2) X 0.36 (in) = 985 ft3 

      12 (in/ft)  12 (in/ft) 
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Water Quality Flow (WQF) =              WQV           =          985 (ft3)   = 0.07 cfs    

    14,400 seconds            14,400 sec 
 

BayFilter Manhole (Onsite) 

Runoff from the proposed development will be treated in a BayFilter Manhole that will be installed 

inline with the proposed drainage system. The manhole will contain BayFilter 522 Cartridges, which 

have the capacity to treat up to 22.5 gpm (0.05 cfs) per cartridge. See calculation below for the 

minimum number of cartridges required to treat the WQF calculated above. 

 

Number of Cartridges = 0.07 cfs   = 1.40 cartridges  2 Cartridges 

       0.05 cfs / cartridge 

 

The BayFilter Cartridges will be housed in a 60” manhole (see Technical Appendix: Calculations – 

BayFilter Design Tool).  

 

Water Quality Manhole 

Stormwater will be pre-treated in a water quality manhole which will precede the BayFilter Manhole. 

The water quality manhole was sized in accordance to section 4.06.1 of the CWS Design and 

Construction Standards and detail drawings number 250. See calculation below. 

 

20 ft3 X 0.94 cfs = 18.8 ft3   60” manhole with 36” sump (54” from ieout to bottom of sump) 

1 cfs 

 

Fee-in-Lieu (Offsite) 

The proposed frontage improvements will be allowed to sheet flow to the existing drainage system in 

NW West Union Road. No treatment is being proposed for these improvements. Instead, a fee-in-lieu 

of treatment is being proposed for the frontage improvements.  The total water quality treatment 

area for the frontage improvements is calculated below. 

 

Required Treatment Area = 24 sf + 3 (1,430 sf) = 4,314 sf 

        = 4,314 sf > Post-Construction Impervious Area = 1,620 sf 

 

WATER Quantity 

 

Design Guidelines 

Due to the risk of hydromodification from the proposed site, the onsite development will provide 

detention and flow control to meet the peak flow requirements in section 4.08.6 (see Table 7) of the 

CWS Design and Construction Standards.  

 

StormTech Chambers 

The proposed StormTech Chambers will be utilized to detain runoff onsite and a flow control manhole 

following the chambers will release water at a rate that meets the peak flow requirements for 

hydromodification in section 4.08.6 of the CWS Design and Construction Standards. The ADS SC740 

StormTech Chambers will be used to design the facility. The proposed detention facility will over 

detain to account for the frontage improvements. The chambers will have a minimum volume of 6,673 
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cf of volume to detain runoff from the site (See Technical Appendix: Calculations – StormTech 

Cumulative Storage). 

 

Flow Control Structure 

The flow control structure for the site will follow the detention system for the proposed site. The 

design of the flow control structure will be included with the final design phase of the project. 

 

DOWNSTREAM ANALYSIS 
 

Clean Water Services (CWS) requires a downstream analysis when new impervious area greater than 

5,000 square feet is created.  According to CWS’ Design And Construction Standards for Sanitary Sewer 

and Surface Water Management, the analysis must show capacity in the downstream system for the 

additional volume of water.  The analysis shall extend downstream to a point where the drainage from 

the proposed development constitutes less than 10% of total flow.  When the flow drops below the 

10% threshold the analysis must continue for ¼ of a mile or until the additional flow is less than 5% of 

total drainage flow.   

 

The proposed site will discharge runoff to the existing system in West Union Rd. Water is conveyed 

east via a 12” pipe approximately 460’ before being upsized to a 15” pipe and conveyed an additional 

20’. The system then outfalls to Bethany Creek in Allenbach Acres to the south via two (2) separate 

outfall pipes, one (1) 12” pipe and one (1) 15” pipe. Water is conveyed approximately 790’ to the west 

and a through a box culvert under NW 185th Ave. The box culvert discharges water to Bethany Lake, 

approximately 0.25 miles downstream of the outfall (See Technical Appendix: Downstream Analysis – 

Downstream Exhibits & Photos).  

 

The system in NW West Union Rd was modeled for the 25 and 100-year storm events up to the outfall 

to ensure that there is sufficient capacity for the increase in runoff due to the increased impervious 

area. The proposed site was modeled using unmitigated flows. Basins were delineated using the area 

measurement tool in the CWS Sanitary and Strom Sewer Map (See Technical Appendix: Downstream 

Analysis – Downstream Basins). Areas within the right-of-way were assumed to be 100% impervious 

and developed areas outside of the right-of-way were assumed to be 80% impervious. The CN for the 

downstream basins were based on land coverage and hydrologic soils group. The existing pipes were 

given a Manning’s n of 0.013. All surface elevations and pipe data were taken from the CWS Sanitary 

and Storm Sewer Map.  

 

The line in NW West Union Rd was determined to have capacity for the proposed development. The 

system has capacity to convey the 25-year design storm without surcharge conditions and a minimum 

freeboard of 3.11’. Additionally, the system has capacity to convey the 100-year design storm with a 

minimum freeboard of 3.03’, although the system will have surcharge conditions in the 12” outfall. At 

the outfalls, the proposed development constitutes 10% of the overall basin peak runoff rate. 
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Bethany Creek was visually inspected for any downstream obstructions or deficiencies. The basin 

contributing to Bethany Creek was determined to be well over 1,000 acres and the proposed increase 

in runoff will be negligible. Based on the visual inspection of Bethany Creek and Bethany Lake, the 

drainage is unobstructed and there are no deficiencies (See Technical Appendix: Downstream Analysis 

– Downstream Exhibits & Photos). A Certificate of Investigation has been included in the Technical 

Appendix (Downstream Analysis: Certificate of Investigation).  
 

SUMMARY 
 

The proposed stormwater management system for the West Union Chevron development will meet 

and exceed the requirements of Clean Water Services. Runoff from the proposed development will 

be treated in an ADS BayFilter Manhole and detained in an ADS StormTech Chamber prior to 

discharging offsite. Due to existing grade and developed surrounding areas, runoff from the proposed 

right-of-way improvements cannot be conveyed a treated in the onsite stormwater system. Instead a 

fee-in-lieu of treatment is proposed for the right-of-way improvements. The proposed ADS StormTech 

Chambers will be oversized to account for the water quantity requirements for the right-of-way.
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TECHNICAL APPENDIX 

 

Exhibits 

- National Flood Hazard Layer FIRMette 

- Hydrologic Soil Group-Washington County 

- Tables 2-2a Runoff Curve Numbers 

- Hydromod Planning Tool 

- Existing Conditions 

- Post-Developed Conditions 

 

Calculations 

- BayFilter Design Tool 

- StormTech Cumulative Storage 

 

Hydrographs 

- Existing Runoff Hydrograph 

- Post-Developed Runoff Hydrograph 

 

Downstream Analysis 

- Downstream Exhibits & Photos 

- Downstream Basin Delineation 

- Clean Water Services – Sewer Map 

- Hydrologic Soil Group – Washington County, OR (Downstream Basin #5 & #6) 

- XPSTORM Hydraulic Layout – Downstream Analysis 

- XPSTORM Downstream Runoff Data 

- XPSTORM Downstream Conveyance Data 

- Downstream Certificate of Investigation  

 

Geotechnical Report 

- Geotechnical Engineering Report by GeoEngineers dated January 21,2019 

 

Operations & Maintenance Plan 
 

REFERENCES 

 

1. Design and Construction Standards for Sanitary Sewer and Surface Water 

Management Issued December 2019 – Clean Water Services 
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GEOTECHNICAL REPORT 
Full Geotechnical Report available upon request. 
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