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Project Overview 

Purpose of this report 

This report describes the stormwater management design strategies for the proposed development. The 
basis for this report is the City of Beaverton 2019 Engineering Design Manual (EDM) and the requirements 
outlined therein. The purpose of the proposed stormwater management facilities is to protect existing 
public stormwater infrastructure and to improve the overall health of the watershed. 

Project Description  

The project consists of the redevelopment of a 1.86-acre property containing two existing commercial 

buildings and a large parking lot at the corner of SW Westgate Drive and SW Hall Boulevard in Beaverton, 

Oregon (see Figure 1 – Vicinity Map). The project site is bounded by SW Hall Boulevard to the north, SW 

Westgate Drive to the east, and private commercial retail lots to the west and Beaverton Creek to the 

south. The project includes the demolition of the two existing commercial buildings and associated asphalt-

paved surface parking lots, and the construction of a 7-story residential apartment building with internal 

parking on the ground floor. Additionally, there is a shared access driveway on the west side of the building 

that also serves the neighboring properties to the west. This will mostly remain intact or be rebuilt in a 

similar manner to existing conditions. 

Due to the right-of-way dedications along both street frontages the proposed site will be approximately 

1.78 acres, or 0.08 acres smaller than the existing property.  

See Appendix A for the proposed and existing area exhibits, for the amount of pervious and impervious 
areas. See Table 1 below for summary of the site areas. 
 

TABLE 1: ON-SITE EXISTING AND POST-DEVELOPMENT AREAS 

Basin 
Impervious 

Area 

Pervious 
Landscaped 

Area 
Total Site Area 

  (sf) (sf) (sf) (acres) 

Existing 51,261 29,813 81,073 1.86 

Post-
Development 

54,217 23,401 77,618 1.78 
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Figure 1: Vicinity Map 

 

Existing Conditions 
The topography of the project site drains to existing on-site parking lot catch basins. The high point is in the 
center of the parking lot planting divider with an elevation of approximately 176-feet.  The low point at 
each existing catch basin is approximately between elevation 174- and 175-feet.  Along the southern 
property line there is a steep embankment leading down to the Beaverton creek. The existing finished floor 
elevation of the two buildings are approximately 175.3- and 176.5-feet respectively. The parking lot has 
driveway access on the SW Hall Boulevard at the northeast corner of the property as well as driveway 
access along SW Westgate Drive. 
 
All onsite stormwater drains to a central storm pipe that discharges into the public storm system at a catch 
basin in SW Westgate Drive at the southeastern side of the site. There are no existing water quality or flow 
control facilities on site.  
 
Geotechnical investigations were documented in a report prepared by NV5 dated August 29th, 2022. 
Infiltration testing was not performed at the site, but based on the soils and groundwater conditions the 
report states that on-site infiltration is not feasible. They recommend detention facilities account for 
seasonally shallow ground water conditions. The report states that groundwater was encountered at a 
depth between approximately 7- and 15-feet BGS.  Additional that shallower groundwater as well as 
perched water can typically be encountered during the wet winter to spring months and could be within   
5-feet of the ground surface during wetter months. See Appendix B1 for a copy of this report.  
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Based on the NRCS soils survey information the site mostly consists of Cove Silty Clay Loam which is 
Hydrologic Soil Group D. See Appendix B2. 
 

Proposed Conditions 
In the proposed conditions, the two existing buildings will be removed, and all the existing drainage 
infrastructure and site features will be demolished. The new building will occupy the majority of the 
property excluding the southern edge of the property where a 50-foot setback will be provided from the 
edge of wetland to protect the Beaverton Creek area.   
 
The ground floor has mixed-use retail with an internal parking garage. The parking garage has access from 

the southeast corner of the property along SW Westgate Drive. A portion of the residential building roof 

will be constructed with and eco-roof system. 

Stormwater from roof and the ground surfaces will be conveyed through an internal pipe network to a 

sedimentation manhole and then into a detention gallery below the first-floor ground level parking area. It 

will provide temporarily storage for stormwater to slowly release through a flow control structure at 

predeveloped rates to the public storm system.  

The sedimentation manhole is designed to provide some level of debris and sediment trapping to protect 

the detention gallery and outlet flow control structure. The detention gallery will be composed of R-Tank® 

modular units that provide 95% void space. See Appendix D1, Utility Plan C4.0 and Appendix E2, R-tank 

submittal of the preliminary design.   

Per the city comments at the pre-app meeting there is an existing water quality filter cartridge manhole in 
SW Westgate that this site discharges to which is assumed to be sized for the runoff from this site. See 
Appendix D2 for as-builts of this facility. This facility should allow the project to opt for the in-lieu of fee 
option to avoid providing a water quality facility onsite.  
 
The public frontage improvements to SW Westgate Drive and Hall Boulevard will include a new 10-foot 
curb-tight sidewalk with attached tree wells and a 5-foot bike lane.  
 
This existing water quality manhole in Westgate will also provide treatment of the disturbed and new 
impervious areas along the SW Westgate drive frontage. The SW Hall frontage drains to a different public 
storm system and will therefore require a LIDA planter incorporated within the sidewalk furnishing zone to 
meet the water quality requirements for that new and disturbed impervious area. 
 
See Appendix D1, Sheet C4.0 Utility Plan for more information. 

See Table 2 below for summary of the post development site areas.  
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TABLE 2: POST DEVELOPMENT AREA TABLE 

Catchment 
Area 

Storm Facility Source (Roof, road or 
other) 

  New Imp. 
Area 

Landscape 
Area 

Eco-roof 
Area 

Total 
Area 

 

        (SF) (SF) (SF) (SF)  

      
CN

= 
98 73 61   

 

A1 DG Upper Building       40,362         
40,362  

 

A2 DG Internal Courtyard        11,379      
     

11,379  
 

A3 DG Hardscape         2,476           
2,476  

 

A4 DG Eco-roof       
       

5,767  
       

5,767  
 

   Totals :  
      54,217                -    

       
5,767  

     
59,984  

 

   
            1.38  Acres  

     
 Weighted CN          94.4  

 

     
 CN=             48   

 

B1 - Landscape     -       15,770    
     

15,770  
 

B2 - Hardscape         1,319           
1,319  

 

C1 - Tree Wells                444    
           

444  
 

C2 - SW Westgate Frontage         3,561           
3,561  

 

C3 - SW Hall Frontage          3,163      
       

3,163  
 

C4 LIDA Planter 1 SW Hall Frontage         1,272           
1,272  

 

C5 LIDA Planter 1 Landscape Planter       
           

209  
           

209  
 

   Totals :  
        9,315       16,214                -    

     
25,738  

 

       

          
0.59  

 
Acres  

     
 Weighted CN  

          
81.5   

Total All Catchment areas (A+B+C)       1.97  Acres  

Undisturbed Areas       
 

EX-1  Ex. Pavement- 
Undisturbed 

        1,784           
1,784  

 

EX-2 LIDA Planter 1 Ex. Road - Undisturbed          3,296      
       

3,296  
 

   Totals :  
        5,080                -    

           
209  

       
5,080  

 

         0.03  Acres  
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Stormwater Management Requirements 

Water Quantity Control 

Section 4.02.2 of the Standards identifies the criteria that require on-site detention for conveyance 
capacity, and identification of a downstream deficiency is the only criteria that could be applicable to the 
project. Due to the immediate proximity Beaverton Creek where the public storm drain serving this site 
discharges it is assumed there is no downstream deficiency.  
 

Hydromodification 

Per section 4.03 of the Standards, a hydromodification assessment is required for projects that modify 
12,000-square-feet or greater of impervious surface. The project will result in more than 12,000-square-
feet of modified impervious area, and therefore, a hydromodification assessment was conducted for the 
project.  
 
The project site discharges to a public storm main that drains to Beaverton Creek. Per the 
Hydromodification Map, the Risk Level at this point is low. See Appendix C2.  
 
The project size is less than 80,000-square-feet. Therefore, per Table 4-2 of the Standards, the project’s 
hydromodification requirement is Category 2.  
 
The project will use Peak-Flow Matching Detention to demonstrate compliance with the hydromodification 
requirement. Since only catchment A will drain to the detention gallery, the facility will over detain that 
area to make up for catchments B & C that do not have flow control. The combined total discharged from 
the post-development conditions will meet the hydromodification flow control target release rates. 

Stormwater Quality Treatment 

Per section 4.04 of the Standards, developments that create or modify more than 1,000-square-feet of 
impervious surface or increase the amount of stormwater runoff or pollution leaving the site are required 
to implement water quality approaches to reduce contaminants entering surface waters. This project will 
result in more than 1,000-square-feet of modified impervious surface, and therefore, must demonstrate 
compliance with the water quality requirements.  
 
Along SW Westgate Dr before the bridge there is a regional storm water quality filter vault that the 
stormwater from this site will drain to, this project meets the fee in lieu exemption requirements per:  
 

CWS section 4.04.2.(a)(2).  
There is a more efficient and effective regional approach within the subbasin that was designed to 
incorporate the development, or there is an approach in the subbasin which is demonstrated to have 
the capacity to treat the site. 

 

Therefore, this project is requesting to pay a fee-in-lieu for the modified impervious areas which drain to 
the existing water quality manhole. These impervious areas total 59,097 sf (Areas A1, A2, A3, B2 & C2). 
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Per CWS 4.08.d.1 the area to be considered in the fee-in-lieu is the total impervious area and three times 
the modified impervious area (except not for ROW area C2), resulting in a required total of 170,169-square-
feet of water quality area.  
 
Public improvements along SW Hall Blvd (Areas C3 & C4) drains to a different public storm main and will 
therefore require water quality treatment. Since it is not possible to provide a LIDA Planter to only capture 
this new and disturbed area of Areas C3 & C4, the project will instead provide a LIDA planter that manages 
and equal or greater area of undisturbed SW Hall roadway to offset the portion of new impervious area 
that cannot be practically managed.  
 
Therefore, the LIDA planter will be located east of the low-point area along the frontage and will collect 
Area C4 and undisturbed road Area EX-2. Due to the constrained sidewalk furnishing zone the planter will 
only have an internal width of 3.5’. Therefore, the growing medium soil depth will be increased to 30” to 
utilize the 4.5% sizing ratio (typical 6% WQ sizing with a 25% reduction). See table 3 below for the planter 
sizing. The LIDA planter will be design per Beaverton standard detail No. 370. 
 
TABLE 3: LIDA Planter Sizing Table 

Actual 
Treatment Areas 

Imp. 
Area 

Min. LIDA Planter size 
(4.5% using 30" 

growing medium 
depth) 

Actual LIDA 
Planter size 

Sufficiently sized? 

  (SF) (SF) (SF)   

C4 + EX-2 4568 206 209 YES 

     
Area Requiring 

Treatment 
Imp. 
Area 

Is Actual treatment area (C4 + EX-2)  
> required treatment area (C3 + C4)? 

  (SF)       

C3 + C4 4435 YES 

 
 

Conveyance 

The stormwater conveyance system is sized using the Santa Barbara Urban Hydrograph (SBUH) Method to 
convey the 25-year storm event. See Appendix C-X for Conveyance Calculations. (Included in final version of 
this report) 

Hydrologic Analysis 

Assumptions 

The following assumptions were used in performing the stormwater calculations for the project: 

• Water Quality Design Storm: 0.36-inches in 3-hours with an average return period of 96-hours 
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• 24-hour Design Storms with Type 1A Rainfall Distribution 
o 2-year: 2.50-inches 
o 5-year: 3.10-inches 
o 10-year: 3.45-inches 
o 25-year: 3.90-inches 
o 100-year: 4.50-inches 

• Curve numbers were established for the project as:  
o Proposed Impervious Areas: CN=98 
o Proposed Eco-roof areas: CN=61 
o Predevelopment conditions: CN=79 (based on Hydrologic Soil Group D & Woods in fair 

condition)  
o Existing and proposed landscape areas: CN=73, based on enhanced plantings and mulch 

ground cover installed these areas 

• Time of Concentration  
o Existing Condition: 5-minutes 
o Developed Condition: 5-minutes 

 

Methods of Analysis   

Runoff calculations were performed using Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2020  
with the SBUH method.  

 

Peak-Flow Matching Detention 

Section 4.08.6.c of the Standards gives the required flow targets for peak-flow matching detention as part 
of a hydromodification approach. The flow control targets, pre-developed and post-developed flows are 
summarized in the table below. The hydromodification accounts for the full property area (areas A1-A4 & 
B1-B2) and include the disturbed off-site areas (areas C1-C5), which totals 1.97 acres. 

TABLE 4: Peak-Flow Matching Detention Summary 

Storm Event 
Post-developed 

Flow Control 
Target 

Pre-developed 
Flow Rate (cfs) 

Target Flow 
Post-developed 
Flow Rate (cfs) Rate (cfs) 

2-year, 24-hour 
50% pre-

developed 
0.32 0.16 0.16 

5-year, 24-hour 
100% pre-
developed 

0.53 0.53 0.24 

10-year, 24-hour 
100% pre-
developed 

0.67 0.67 0.32 

25-year, 24-hour N/A 0.85 N/A 0.57 

100-year, 24-hour N/A 1.1 N/A 1.1 
          

 
See Appendix C2 for the hydromodification calculations and Appendix A-1 for the Proposed Development 
Areas Map.  
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Operations and Maintenance 
Complete O&M to be provided in the final version of this report. 
R-tank O&M included in Appendix E3. 
 
 

Engineering Conclusions  

The stormwater system has been designed in accordance with the Clean Water Services Design & 
Construction Standards. The proposed detention gallery and flow control structure will meet 
hydromodification requirements. The water quality treatment requirements will be met through the off-
site public water quality vault and therefore the project will be requesting a fee-in-lieu to satisfy the water 
quality requirement. 
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Appendix B:  

B1 Geotechnical Investigation  

B2 NRCS Soil Survey Output 
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Appendix C:  

C1  Assumptions 

C2 Hydromodification Risk Level 

C3 Hydraflow Report - Hydromodification Calculations 

 



Appendix C1

Assumptions

Santa Barbara Unit Hydrograph (SBUH) Assumptions:

2.5 in/24-hours

3.1 in/24-hours

10-year 3.45 in/24-hours

25-yr 3.90 in/24-hours

Roughness Coefficient 0.013

Curve Number Assumptions:

Impervious Area = 98

Pervious Area (Post-Dveloped) Lawn = 86

Pervious Area (pre-developed) = 79

Pervious Area (post-developed) = 73

Rational Method Assumptions:

(used for conveyance calcs) 

25-year Storm Event = 2.6 in/hours Per odot  zone 8

Roughness Coefficient 0.013

Runoff Coefficient

Impervious Area = 0.9

Pervious Area = 0.35

Per BES SWMM Urban Areas - Sidewalk/Pavement

Per BES SWMM Urban Areas - Open Space

2 yr event

Per City of Beaverton Engineering Design manual - Pavement

Per NRCS - USDA  Hydrologic soil group D, Woods Fair condition

Per City of Beaverton Engineering Design manual - Hydrologic soil group C, Open Space grass in good 

condition

5 yr event

Due to enhanced plantings
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Project: westgate.gpw Monday, 04 / 17 / 2023



Hydrograph Return Period Recap

2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SBUH Runoff ------ ------- 0.317 ------- 0.533 0.670 0.854 ------- 1.070 Pre-Dev

2 SBUH Runoff ------ ------- 0.680 ------- 0.888 1.010 1.165 ------- 1.337 Post-Dev-A

3 Reservoir 2 ------- 0.080 ------- 0.176 0.247 0.446 ------- 0.858 Post-thru-DG

4 SBUH Runoff ------ ------- 0.120 ------- 0.190 0.234 0.292 ------- 0.360 Post-Dev-B&C

5 Combine 3, 4 ------- 0.161 ------- 0.239 0.318 0.574 ------- 1.102 Post-Dev-combined

Proj. file: westgate.gpw Monday, 04 / 17 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Summary Report

3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SBUH Runoff 0.317 2 480 5,989 ------ ------ ------ Pre-Dev

2 SBUH Runoff 0.680 2 476 9,550 ------ ------ ------ Post-Dev-A

3 Reservoir 0.080 2 1240 9,531 2 175.95 5,603 Post-thru-DG

4 SBUH Runoff 0.120 2 480 2,077 ------ ------ ------ Post-Dev-B&C

5 Combine 0.161 2 480 11,609 3, 4 ------ ------ Post-Dev-combined

westgate.gpw Return Period: 2 Year Monday, 04 / 17 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 1

Pre-Dev

Hydrograph type =  SBUH Runoff Peak discharge =  0.317 cfs
Storm frequency =  2 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  5,989 cuft
Drainage area =  1.970 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 2

Post-Dev-A

Hydrograph type =  SBUH Runoff Peak discharge =  0.680 cfs
Storm frequency =  2 yrs Time to peak =  476 min
Time interval =  2 min Hyd. volume =  9,550 cuft
Drainage area =  1.380 ac Curve number =  94.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a

5

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

0.10 0.10

0.20 0.20

0.30 0.30

0.40 0.40

0.50 0.50

0.60 0.60

0.70 0.70

0.80 0.80

0.90 0.90

1.00 1.00

Q (cfs)

Time (min)

Post-Dev-A

Hyd. No. 2 -- 2 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 3

Post-thru-DG

Hydrograph type =  Reservoir Peak discharge =  0.080 cfs
Storm frequency =  2 yrs Time to peak =  1240 min
Time interval =  2 min Hyd. volume =  9,531 cuft
Inflow hyd. No. =  2 - Post-Dev-A Max. Elevation =  175.95 ft
Reservoir name =  DG Max. Storage =  5,603 cuft

Storage Indication method used.
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Pond Report 7

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Pond No. 1 -  DG

Pond Data

UG Chambers -Invert elev. = 170.75 ft,  Rise x Span = 5.58 x 9.98 ft,  Barrel Len = 107.91 ft,  No. Barrels = 1,  Slope = 0.00%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 170.75 n/a 0 0
0.56 171.31 n/a 601 601
1.12 171.87 n/a 601 1,202
1.67 172.42 n/a 601 1,803
2.23 172.98 n/a 601 2,404
2.79 173.54 n/a 601 3,005
3.35 174.10 n/a 601 3,606
3.91 174.66 n/a 601 4,207
4.46 175.21 n/a 601 4,808
5.02 175.77 n/a 601 5,409
5.58 176.33 n/a 601 6,011

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  8.00 1.05 0.00 0.00

Span (in) =  8.00 1.05 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  170.75 170.75 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  3.14 0.00 0.00 0.00

Crest El. (ft) =  175.96 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 4

Post-Dev-B&C

Hydrograph type =  SBUH Runoff Peak discharge =  0.120 cfs
Storm frequency =  2 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  2,077 cuft
Drainage area =  0.590 ac Curve number =  81.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 5

Post-Dev-combined

Hydrograph type =  Combine Peak discharge =  0.161 cfs
Storm frequency =  2 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  11,609 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  0.590 ac
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Hydrograph Summary Report

10

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SBUH Runoff 0.533 2 480 9,025 ------ ------ ------ Pre-Dev

2 SBUH Runoff 0.888 2 474 12,456 ------ ------ ------ Post-Dev-A

3 Reservoir 0.176 2 670 12,437 2 176.01 5,661 Post-thru-DG

4 SBUH Runoff 0.190 2 480 3,050 ------ ------ ------ Post-Dev-B&C

5 Combine 0.239 2 480 15,488 3, 4 ------ ------ Post-Dev-combined

westgate.gpw Return Period: 5 Year Monday, 04 / 17 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 1

Pre-Dev

Hydrograph type =  SBUH Runoff Peak discharge =  0.533 cfs
Storm frequency =  5 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  9,025 cuft
Drainage area =  1.970 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.10 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 2

Post-Dev-A

Hydrograph type =  SBUH Runoff Peak discharge =  0.888 cfs
Storm frequency =  5 yrs Time to peak =  474 min
Time interval =  2 min Hyd. volume =  12,456 cuft
Drainage area =  1.380 ac Curve number =  94.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.10 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 3

Post-thru-DG

Hydrograph type =  Reservoir Peak discharge =  0.176 cfs
Storm frequency =  5 yrs Time to peak =  670 min
Time interval =  2 min Hyd. volume =  12,437 cuft
Inflow hyd. No. =  2 - Post-Dev-A Max. Elevation =  176.01 ft
Reservoir name =  DG Max. Storage =  5,661 cuft

Storage Indication method used.
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Hyd No. 3 Hyd No. 2 Total storage used = 5,661 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 4

Post-Dev-B&C

Hydrograph type =  SBUH Runoff Peak discharge =  0.190 cfs
Storm frequency =  5 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  3,050 cuft
Drainage area =  0.590 ac Curve number =  81.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.10 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 5

Post-Dev-combined

Hydrograph type =  Combine Peak discharge =  0.239 cfs
Storm frequency =  5 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  15,488 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  0.590 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SBUH Runoff 0.670 2 480 10,921 ------ ------ ------ Pre-Dev

2 SBUH Runoff 1.010 2 474 14,166 ------ ------ ------ Post-Dev-A

3 Reservoir 0.247 2 584 14,147 2 176.02 5,681 Post-thru-DG

4 SBUH Runoff 0.234 2 480 3,651 ------ ------ ------ Post-Dev-B&C

5 Combine 0.318 2 584 17,797 3, 4 ------ ------ Post-Dev-combined
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 1

Pre-Dev

Hydrograph type =  SBUH Runoff Peak discharge =  0.670 cfs
Storm frequency =  10 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  10,921 cuft
Drainage area =  1.970 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.45 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 2

Post-Dev-A

Hydrograph type =  SBUH Runoff Peak discharge =  1.010 cfs
Storm frequency =  10 yrs Time to peak =  474 min
Time interval =  2 min Hyd. volume =  14,166 cuft
Drainage area =  1.380 ac Curve number =  94.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.45 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 3

Post-thru-DG

Hydrograph type =  Reservoir Peak discharge =  0.247 cfs
Storm frequency =  10 yrs Time to peak =  584 min
Time interval =  2 min Hyd. volume =  14,147 cuft
Inflow hyd. No. =  2 - Post-Dev-A Max. Elevation =  176.02 ft
Reservoir name =  DG Max. Storage =  5,681 cuft

Storage Indication method used.

19

0 480 960 1440 1920 2400 2880 3360 3840 4320

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (min)

Post-thru-DG

Hyd. No. 3 -- 10 Year

Hyd No. 3 Hyd No. 2 Total storage used = 5,681 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 4

Post-Dev-B&C

Hydrograph type =  SBUH Runoff Peak discharge =  0.234 cfs
Storm frequency =  10 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  3,651 cuft
Drainage area =  0.590 ac Curve number =  81.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.45 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a

20

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

0.05 0.05

0.10 0.10

0.15 0.15

0.20 0.20

0.25 0.25

0.30 0.30

0.35 0.35

0.40 0.40

0.45 0.45

0.50 0.50

Q (cfs)

Time (min)

Post-Dev-B&C

Hyd. No. 4 -- 10 Year

Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 5

Post-Dev-combined

Hydrograph type =  Combine Peak discharge =  0.318 cfs
Storm frequency =  10 yrs Time to peak =  584 min
Time interval =  2 min Hyd. volume =  17,797 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  0.590 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SBUH Runoff 0.854 2 480 13,463 ------ ------ ------ Pre-Dev

2 SBUH Runoff 1.165 2 474 16,374 ------ ------ ------ Post-Dev-A

3 Reservoir 0.446 2 520 16,355 2 176.07 5,729 Post-thru-DG

4 SBUH Runoff 0.292 2 478 4,449 ------ ------ ------ Post-Dev-B&C

5 Combine 0.574 2 520 20,804 3, 4 ------ ------ Post-Dev-combined
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 1

Pre-Dev

Hydrograph type =  SBUH Runoff Peak discharge =  0.854 cfs
Storm frequency =  25 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  13,463 cuft
Drainage area =  1.970 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.90 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 2

Post-Dev-A

Hydrograph type =  SBUH Runoff Peak discharge =  1.165 cfs
Storm frequency =  25 yrs Time to peak =  474 min
Time interval =  2 min Hyd. volume =  16,374 cuft
Drainage area =  1.380 ac Curve number =  94.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.90 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 3

Post-thru-DG

Hydrograph type =  Reservoir Peak discharge =  0.446 cfs
Storm frequency =  25 yrs Time to peak =  520 min
Time interval =  2 min Hyd. volume =  16,355 cuft
Inflow hyd. No. =  2 - Post-Dev-A Max. Elevation =  176.07 ft
Reservoir name =  DG Max. Storage =  5,729 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 4

Post-Dev-B&C

Hydrograph type =  SBUH Runoff Peak discharge =  0.292 cfs
Storm frequency =  25 yrs Time to peak =  478 min
Time interval =  2 min Hyd. volume =  4,449 cuft
Drainage area =  0.590 ac Curve number =  81.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.90 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 5

Post-Dev-combined

Hydrograph type =  Combine Peak discharge =  0.574 cfs
Storm frequency =  25 yrs Time to peak =  520 min
Time interval =  2 min Hyd. volume =  20,804 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  0.590 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SBUH Runoff 1.070 2 478 16,396 ------ ------ ------ Pre-Dev

2 SBUH Runoff 1.337 2 474 18,837 ------ ------ ------ Post-Dev-A

3 Reservoir 0.858 2 490 18,818 2 176.14 5,804 Post-thru-DG

4 SBUH Runoff 0.360 2 478 5,365 ------ ------ ------ Post-Dev-B&C

5 Combine 1.102 2 490 24,183 3, 4 ------ ------ Post-Dev-combined
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 1

Pre-Dev

Hydrograph type =  SBUH Runoff Peak discharge =  1.070 cfs
Storm frequency =  100 yrs Time to peak =  478 min
Time interval =  2 min Hyd. volume =  16,396 cuft
Drainage area =  1.970 ac Curve number =  79
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.40 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 2

Post-Dev-A

Hydrograph type =  SBUH Runoff Peak discharge =  1.337 cfs
Storm frequency =  100 yrs Time to peak =  474 min
Time interval =  2 min Hyd. volume =  18,837 cuft
Drainage area =  1.380 ac Curve number =  94.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.40 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 3

Post-thru-DG

Hydrograph type =  Reservoir Peak discharge =  0.858 cfs
Storm frequency =  100 yrs Time to peak =  490 min
Time interval =  2 min Hyd. volume =  18,818 cuft
Inflow hyd. No. =  2 - Post-Dev-A Max. Elevation =  176.14 ft
Reservoir name =  DG Max. Storage =  5,804 cuft

Storage Indication method used.
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Hyd No. 3 Hyd No. 2 Total storage used = 5,804 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 4

Post-Dev-B&C

Hydrograph type =  SBUH Runoff Peak discharge =  0.360 cfs
Storm frequency =  100 yrs Time to peak =  478 min
Time interval =  2 min Hyd. volume =  5,365 cuft
Drainage area =  0.590 ac Curve number =  81.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.40 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Monday, 04 / 17 / 2023

Hyd. No. 5

Post-Dev-combined

Hydrograph type =  Combine Peak discharge =  1.102 cfs
Storm frequency =  100 yrs Time to peak =  490 min
Time interval =  2 min Hyd. volume =  24,183 cuft
Inflow hyds. =  3, 4 Contrib. drain. area =  0.590 ac
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Appendix D:  

D1  Landuse Plans 

D2 SW Westgate Drive – As-built Storm Plans 

 



 
 

 

 
Westgate & Hall  |  KPFF Consulting Engineers 
PRELIMINARY STORMWATER MANAGEMENT REPORT 

This page deliberately left blank to facilitate double-sided printing. 



2

1

PROJECT NUMBER

© ANKROM MOISAN ARCHITECTS, INC.

38 NORTHWEST DAVIS, SUITE 300
PORTLAND, OR 97209
503.245.7100

1505 5TH AVE, SUITE 300
SEATTLE, WA  98101
206.576.1600

1014 HOWARD STREET
SAN FRANCISCO, CA 94103
415.252.7063

DATE

NOT FOR
CONSTRUCTION

SHEET NUMBERSHEET NUMBER

1/
3/

20
23

 8
:4

2:
42

 P
M

221970

SCHEMATIC DESIGN

W
ES

TG
AT

E 
AN

D
 H

AL
L

CE
D

AR
st

37
75

 S
W

 H
AL

L 
BO

U
LE

VA
RD

, B
EA

VE
RT

O
N

, O
R 

97
00

5

01/20/2023

REVISION DATE REASON FOR ISSUE

111 SW Fifth Ave., Suite 2600
Portland, OR 97204
O: 503.542.3860
F: 503.274.4681
www.kpff.com

Fi
le

: \
\c

iv
ilp

dx
1\

ci
vi

l-p
ro

je
ct

s\
c\

p\
20

22
\2

20
03

47
-w

es
tg

at
e-

ha
ll-

m
ix

ed
-u

se
\C

AD
\P

LO
T\

22
34

7-
00

-E
X.

dw
g 

TA
B:

C
0.

2
Pl

ot
te

d:
  4

/1
7/

23
 a

t 1
2:

33
pm

 B
y:

 R
C

ad
ua

SCALE
20

1 INCH = 20 FEET

20 400

EXISTING
CONDITIONS PLAN

C0.2

X UTILITY INVESTIGATION KEY NOTES
NOTE DESCRIPTION DETAIL REF.

1 PER SCOPING INVESTION  BY PACIFIC INTERTECH ON 1/23/2023,
ADJACENT PROPERTY SANITARY DOES NOT CONNECT TO ONSITE
PUBLIC SANITARY MAIN TO BE REMOVED.

2 XXXXXXX (RESPONSE PENDING NEW SCOPING WORK UNDERWAY)



UP

DN

UP

DN

UP

DN

UP

45
'42
'

SW
 W

ES
TG

AT
E 

D
R.

SW HALL BLVD.

G

SEE SHEET C3.1 FOR
SW HALL BLVD.
PUBLIC STREET IMPROVEMENTS

SEE SHEET C3.2 FOR
SW WESTGATE DR.
PUBLIC STREET IMPROVEMENTS

0+00 1+00
2+00

3+00

6+
00

7+
00

8+
00

EXIST. ROW
PROP. ROW

EXIST. ROW
PROP. ROW

50'
SETBACK

ROW DEDICATION
(WIDTH VARIES)

174.61 174.73

178.48 178.48

174.82 RIM

(175.4±)

(175.6±)

5.
1%

178.48178.48

FF=178.50

175.38

10.0%

176.745.2%

(175.41±)
(176.0±)

(175.3±)

(176.0±)

(175.2±)

(175.5±)

177.30

177.60

DN
DN

UP

DN S

8+
00

175.34

8.0%

1.3%

5.2%

175.91

177.55

177.68
178.41178.48

178.48
175.25

178.48174.69

178.48

174.62

174.73

PROJECT NUMBER

© ANKROM MOISAN ARCHITECTS, INC.

38 NORTHWEST DAVIS, SUITE 300
PORTLAND, OR 97209
503.245.7100

1505 5TH AVE, SUITE 300
SEATTLE, WA  98101
206.576.1600

1014 HOWARD STREET
SAN FRANCISCO, CA 94103
415.252.7063

DATE

NOT FOR
CONSTRUCTION

SHEET NUMBERSHEET NUMBER

1/
3/

20
23

 8
:4

2:
42

 P
M

221970

SCHEMATIC DESIGN

W
ES

TG
AT

E 
AN

D
 H

AL
L

CE
D

AR
st

37
75

 S
W

 H
AL

L 
BO

U
LE

VA
RD

, B
EA

VE
RT

O
N

, O
R 

97
00

5

01/20/2023

REVISION DATE REASON FOR ISSUE

111 SW Fifth Ave., Suite 2600
Portland, OR 97204
O: 503.542.3860
F: 503.274.4681
www.kpff.com

Fi
le

: \
\c

iv
ilp

dx
1\

ci
vi

l-p
ro

je
ct

s\
c\

p\
20

22
\2

20
03

47
-w

es
tg

at
e-

ha
ll-

m
ix

ed
-u

se
\C

AD
\P

LO
T\

22
34

7-
20

-S
T.

dw
g 

TA
B:

C
2.

0
Pl

ot
te

d:
  4

/1
7/

23
 a

t 1
2:

34
pm

 B
y:

 R
C

ad
ua

SITE GRADING PLAN

C2.0

SW
 W

ES
TG

AT
E 

D
R.

SW HALL BLVD.

SCALE
20

1 INCH = 20 FEET

20 400

SCALE: 1" = 10'1 ENLARGEMENT

1
C2.0

FF=178.50

CONTOUR MAJOR (FG)

CONTOUR MINOR (FG)

EX. CONTOUR MAJOR

EX. CONTOUR MINOR

DRAINAGE FLOW DIRECTION

SPOT ELEVATION
DESCRIPTION LISTED BELOW.
NO DESCRIPTION MEANS TP OR TG

BOW BACK OF WALK
BS BOTTOM OF STEP
BW BOTTOM OF WALL
EG EXISTING GRADE
FF FINISHED FLOOR
FL FLOW LINE
G GUTTER
HP HIGH POINT
LP LOW POINT
RIM RIM OF STRUCTURE
TC TOP OF CURB
TG TOP OF GROUND
TP TOP OF PAVEMENT
TS TOP OF STEP
TW TOP WALL

XX.XX  XX

GRADE BREAK

1. SLOPES PROVIDED ON SLOPE ARROW ARE FOR REFERENCE ONLY.

2. LANDINGS ON ACCESSIBLE ROUTES SHALL NOT EXCEED 2% IN ANY
DIRECTION.

3. ALL ACCESSIBLE ROUTES SHALL COMPLY WITH CURRENT ADA
ACCESSIBILITY GUIDELINES FOR BUILDING AND FACILITIES (ADAAG).

CALLOUT    DESCRIPTION

SHEET NOTES

SHEET LEGEND

GRADING LABEL LEGEND

49

50

49

50

(XXX.X±) EXISTING GRADE
(MATCH WHERE APPLICABLE)

SAWCUT LINE

GRADING SLOPE  AND DIRECTION (DOWNHILL)X.X%

SLOPE ORIENTATION INDICATING DIRECTION OF
MAXIMUM GRADE (DOWNHILL)

[X.X%]



SW-HALL PROFILE
170

175

180

170

175

180

0+05 0+50 1+00 1+50 2+00 2+50 3+00 3+50

PROPOSED GRADE
AT GUTTER

17
4.

40
0+

24
.0

0
PO

B 
SW

-H
AL

L

17
4.

06
3+

32
.1

1
PO

B 
SW

-H
AL

L

17
4.

40
0+

24
.0

0
PO

E 
SW

-H
AL

L

17
4.

06
3+

32
.1

1
PO

E 
SW

-H
AL

L

0+
24

.0
0 

G
B

17
4.

40

0+
92

.8
9 

G
B

17
4.

27

1+
40

.0
0 

G
B

17
3.

94

2+
45

.2
8 

G
B

17
4.

15

2+
87

.4
4 

G
B

17
3.

90

3+
32

.1
1 

G
B

17
4.

06

EXISTING GRADE
AT PROPOSED GUTTER

EXISTING GRADE
AT SAWCUT EXISTING GRADE

AT CENTERLINE

-0.20%
-0.70% -0.58% 0.34%0.20%

DN
DN

UP

DN
174

174

1+00

2+00

3+00

8+
00

34
'

5'
12

'
11

'
6'

4.5'

5'
12

'
11

'

5'
12

'
11

'
12

'

12
'

6'
6'

3.7'

S

W
W

W
W

W
W

W
W

W
W

W
W

FP
FP

FP
FP

FP
FP

FP
FP

FP
FP

FP
FP

FP

W
W

W
W

W
W

W
W

W
W

W
W

G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G
G

G

GGGG

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

6'

4.5'

EXISTING ROW

PROPOSED ROW

DEDICATION WIDTH VARIES

10
.2

'

12
.7

'

PROP. STRIPING
TYP.

EX. STRIPING
TYP.

10
'

12
.3

'

SAWCUT LINE, TYP.

PROP. STRIPING
TYP.

7.
1'

10
.4

'
11

.5
'

16'10' 10'16'

EX. LIGHT POLE TO BE
REMOVED/RELOCATED, TYP.

EX. UTILITY STRUCTURE TO BE
REMOVED/RELOCATED, TYP.

EX. SIGNAL POLE TO BE
REMOVED

PROP. SIGNAL POLE
BEHIND SIDEWALK

174.38 174.32

(174.4±)

(174.3±)

(174.4±)

(174.5±)

4.
0%

8.
0%

3.
9%

8.
0%

10
.6

%

R28'

EXISTING ROW

PROPOSED ROW

DEDICATION WIDTH VARIES

PROPOSED STREET
LIGHT (TYP) CURB AND GUTTER WITH SIDEWALK

PER STANDARD DETAIL 205 & 206

LIDA PLANTER
GROWING MEDIUM DEPTH=30"

209 SF
(CATCHMENT AREA = 4568 SF, 4.6%)

45'
34' 11'

0.5'

10'5'
BIKE LANE

12'
TRAVEL LANE

11'
TRAVEL LANE

6'
TURN LANE

0.5'
SAWCUT LINE

DEDICATION
WIDTH
VARIESEX

IS
T.

RO
W

LI
NE

PR
O

P.
RO

W
LI

NE

EXISTING CURB LINE

CL

UP

174.30

5.9%175.25

1.5%

175.18

174.53

175.27
4.1%

1.5%

175.34

PROJECT NUMBER

© ANKROM MOISAN ARCHITECTS, INC.

38 NORTHWEST DAVIS, SUITE 300
PORTLAND, OR 97209
503.245.7100

1505 5TH AVE, SUITE 300
SEATTLE, WA  98101
206.576.1600

1014 HOWARD STREET
SAN FRANCISCO, CA 94103
415.252.7063

DATE

NOT FOR
CONSTRUCTION

SHEET NUMBERSHEET NUMBER

1/
3/

20
23

 8
:4

2:
42

 P
M

221970

SCHEMATIC DESIGN

W
ES

TG
AT

E 
AN

D
 H

AL
L

CE
D

AR
st

37
75

 S
W

 H
AL

L 
BO

U
LE

VA
RD

, B
EA

VE
RT

O
N

, O
R 

97
00

5

01/20/2023

REVISION DATE REASON FOR ISSUE

111 SW Fifth Ave., Suite 2600
Portland, OR 97204
O: 503.542.3860
F: 503.274.4681
www.kpff.com

Fi
le

: \
\c

iv
ilp

dx
1\

C
iv

il-
Pr

oj
ec

ts
\c

\p
\2

02
2\

22
00

34
7-

w
es

tg
at

e-
ha

ll-
m

ix
ed

-u
se

\C
AD

\P
LO

T\
22

34
7-

31
-P

&P
.d

w
g 

TA
B:

C
3.

1
Pl

ot
te

d:
  4

/1
7/

23
 a

t 1
2:

34
pm

 B
y:

 R
C

ad
ua

PUBLIC STREET
IMPROVEMENT PLAN -
SW HALL

C3.1

SW HALL BLVD.

SCALE
10

1 INCH = 10 FEET

10 200

SCALE: 1" = 10'
PLAN VIEW - SW HALL BLVD.

SCALE:
PROFILE VIEW - SW HALL BLVD.

HORZ: 1" = 10'
VERT: 1" = 2'

SCALE: 1" = 5'A TYPICAL SECTION - SW HALL BLVD

3'

SCALE: 1" = 5'A CORNER GRADING

MATCHLINE SEE SHEET C3.2
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PUBLIC STREET
IMPROVEMENT PLAN -
SW WESTGATE

C3.2

SW WESTGATE DR.
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.

SCALE
10

1 INCH = 10 FEET

10 200

SCALE: 1" = 10'
PLAN VIEW - SW WESTGATE DR.

SCALE:
PROFILE VIEW - SW WESTGATE DR.

HORZ: 1" = 10'
VERT: 1" = 2'

SCALE: 1" = 5'A TYPICAL SECTION - SW WESTGATE DR.
SCALE: NTSB
TYPICAL SIDEWALK/WALL SECTION
(MATCHING ORIGINAL AS-BUILT DESIGN)

#4 @ 12"

SMOOTH FINISH ACCORDING TO
SPECIAL PROVISION 00542

WALL CONTROL LINE

4 - #4

FOR WALL DETAILS, SEE BR720.
LEVEL FILL WITH SURCHARGE VERTICAL
FRONT FACE.

#5 @ 6" w/ 180° hk.

2" DIA. CONDUITS

#4 @ 12" T & B

MOMENT SLAB SIDEWALK
FINISHED GRADE

FINISHED GRADE

#5 @ 12"
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M
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.

BOTTOM OF WALL

1" EXPANDED
POLYSTYRENE

TOP OF WALL

FINAL GROUND

2'-
0"

9"

#5 @ 12"

2%

TYPICAL WALL SECTION 12" CURB

LEFT WALL SHOWN
(RIGHT WALL SIMILAR, OPPOSITE HAND)

M
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SEE SH
EET C3.1
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FP
S IE=166.60

SD
SDSD

DETENTION GALLERY
BELOW FLOOR SLAB

10.5'

10
8'

7'

12
'

7'

WATER & FIRE :
TAP TO EXISTING 8" WATER MAIN

CB SD SED-1

SD FC-1
RIM = 178.5

IE IN = 170.75
IE OUT = 170.75

FLOW CONTROL
ORIFICE = 1.05" DIA.

SANITARY SEWER:
CONNECT TO EX. 8"
IN AT EX. SANITARY

MANHOLE
IE 8" IN= 166.5

IE 8" OUT = 166.4

STORM PIPE
THROUGH BUILDING

PER PLUMBING

FH-1

CAP WATER
LINE AT MAIN

SD CO-1

SD CG2-1
RIM=173.60
IE=171.00

CONNECT NEW
CATCH BASIN TO
EXISTING LEAD

WETLAND BOUNDARY

1RECONNECT
GAS SERVICE

2EX STORM FROM
 ADJ PROPERTY

CAP WATER
MAIN

GAS METER LOCATION
(IF REQUIRED)

1NEW GAS SERVICE

CONNECT NEW
CATCH BASIN TO
EXISTING LEAD

EXISTING PUBLIC WATER
QUALITY VAULT

PROPOSED STREET
LIGHT, TYP.

PROPOSED STREET
LIGHT, TYP.

SP

LIDA PLANTER
GROWING MEDIUM DEPTH=30"
209 SF
(CATCHMENT AREA=4568 SF, 4.6%

CURB INLET, PER CWS DTL
NO. 755, TYP.

SD OV-1
RIM=173.92
IE (OUT)=169.82

CONN. TO EX. STORM  MH
RIM=175.45

EX IE 15" IN (W)=168.0
EX IE 18" IN (S)=167.3
EX IE 18" IN (N)=167.3

EX IE 18" OUT (W)=167.1
IE 10" IN=167.2 69LF 10" SD

S=2.0%

REMOVE EXISTING CB

REMOVE
EXISTING CB

SD G2-1
RIM=175.09
IE IN (12")=170.50 (E)
IE OUT (15")=170.50 (SW)
IE OUT (18")=171.0 (SW)

REPLACE CB CG2-2
RIM=173.79

IE=170.2

EX. OVERFLOW OUTFALL
UNDER BRIDGE

STRUCTURE TYPE

STRUCTURE LABEL

XX XX-XX
RIM=
IE IN = XX.X
IE OUT = XX.X

STRUCTURE TYPE CALLOUT
UTILITY TYPE (SD=STORM DRAINAGE)

ID NUMBER (WHERE APPLICABLE)

STRUCTURE INFO (WHERE APPLICABLE)

1. UTILITIES ON HALL BLVD ARE APPROXIMATED BASED ON AVAILABLE
CITY GIS MAPPING. FIELD VERIFY LOCATION AND ELEVATION OF
CONNECTION POINTS

2. PIPE BEDDING AND BACKFILL FOR ALL UTILITIES SHALL BE DONE PER
DETAIL 1/C501.

3. STATIONS AND OFFSETS SHOWN ON STRUCTURES ARE SHOWN AT
CENTER OF STRUCTURE.

PIPE LABEL

XXLF - XX" XX

UTILITY SIZE
UTILITY LENGTH

UTILITY TYPE

S=X.XX%

SLOPE (WHERE APPLICABLE)

X UTILITY KEY NOTES
NOTE DESCRIPTION DETAIL

REF.

1 CONTRACTOR TO COORDINATE WITH NW TO
RECONNECT GAS SERVICE TO ADJACENT PROPERTY

2
EX. STORM  PENDING SCOPING CONFIRMATION TO
DETERMINE EXTENT OF EX. STORM TO ADJACENT
PROPERTY

DG DETENTION GALLERY, COMPOSED OF QUAD HEIGHT
R-TANK MODULES 1/C4.0

FP FIRE PROTECTION STUB FOR BUILDING

FDC FIRE DEPARTMENT CONNECTION (FDC), BUILDING
MOUNTED

SD STORM STUB FOR BUILDING CONNECTION, SEE
PLUMBING FOR CONTINUATION

S SANITARY STUB FOR BUILDING ,SEE PLUMBING FOR
CONTINUATION

SP CWS STREET SIDE LIDA PLANTER (NO STREET PARKING)
WITH C.O.B. MODIFICATIONS

COB DTL
NO. 370

W WATER SERVICE POINT OF CONNECTION

!! UTILITY CROSSING. PROVIDE 12" MIN. CLEARANCE, U.N.O.

CALLOUT DESCRIPTION DETAIL REF.
45BND 45DEG BEND
BWV BACKWATER VALVE X/C501
CB CATCH BASIN X/C501
CG-2 ODOT CONCRETE INLET TYPE CG-2 RD366/C501
G-2 ODOT CONCRETE INLET TYPE G-2 RD364/C501
CO CLEANOUT TO GRADE X/C501
DS DOWNSPOUT X/C501
FC FLOW CONTROL MANHOLE X/C501
FDC FIRE DEPARTMENT CONNECTION X/C501
FH FIRE HYDRANT X/C501
MH MANHOLE X/C501
SED SEDIMENTATION MANHOLE X/C501
OV OVERFLOW INLET CWS DWG NO.

760

SHEET NOTES

UTILITY LABEL LEGEND

STRUCTURAL
COLUMN &

FOOTING 2'

2'

9.2'
STRUCTURAL
COLUMN &
FOOTING

R-TANK

TO SLAB =178.50

TO SLAB =178.50

SEE PLAN

GEOGRID

GEOGRID

3' 3'

A INFILTRATION GALLERY SECTION

B INFILTRATION GALLERY SECTION

5.
58

'

MAINTENANCE ROW

STRUCTURAL
COLUMN &
FOOTING

2' 2'

2'

0.
33

'

170.42

2'

DG

1:1 ZONE OF INFLUENCE LINE (TYP)

170.42

1:1 ZONE OF INFLUENCE LINE (TYP)

2.7' 2.7'

BOF=XX.XX

170.75

DG

5 INFILTRATION GALLERY MAINTENANCE ROW

R-TANKHD  MAINTENANCE ROW SECTION B-B

SEDIMENTATION MANHOLE
STRUCTURE W/ 12" SUMP

FLOW

Ø12" MIN. SDR-35 PVC PIPE
W/ BEVELED EDGE

R-TANKHD MAINTENANCE
MODULES TOP AND SIDES
WRAPPED IN 8 OZ. NONWOVEN
GEOTEXTILE

CONCRETE SURFACE

GEOGRID (REQUIRED IN TRAFFIC AREAS)
PLACED 12"ABOVE THE R-TANKHD SYSTEM.
OVERLAP ADJACENT PANELS BY 18"MIN.

GEOGRID SHOULD EXTEND 3' BEYOND THE
EXCAVATION FOOTPRINT.

12" MIN.

OUTLET
/BYPASS

PIPE

MAINTENANCE
PLATE
(5 PER MODULE)

2 LAYERS OF ACF S300
WOVEN GEOTEXTILE TO BE
PLACED BETWEEN R-TANK
MODULES AND BASE

SEE TRAFFIC LOADING DETAIL
OR GREEN SPACE DETAIL FOR
COVER REQUIREMENTS

CONCRETE SURFACE

12" MIN.

R-TANKHD

MAIN DETENTION/RETENTION SYSTEM
(SEE PLANS FOR ACTUAL LAYOUT)

2 LAYERS OF ACF S300 WOVEN
GEOTEXTILE TO BE PLACED BETWEEN
R-TANK MODULES AND BASE

R-TANKHD MAINTENANCE
MODULES TOP AND SIDES
WRAPPED IN 8 OZ.
NONWOVEN GEOTEXTILE

MAINTENANCE PLATE
(5 PER MODULE)

GEOTEXTILES MUST
EXTEND A MINIMUM 6"
BEYOND MODULES

R-TANKHD  MAINTENANCE ROW SECTION A-A

Orick, California
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Josh Lighthipe

From: jason.bailey1@ferguson.com
Sent: Friday, April 7, 2023 4:01 AM
To: joseph.cotton@ferguson.com; Josh Lighthipe
Cc: Tyson Leggate; Justin Collinson; rob.woodman@ferguson.com
Subject: RE: Westgate & Hall project - Maintenance for R-tank under garage floor slab
Attachments: Westgate and Hall RTank HD 4-7-23.pdf

Categories: Filed by Newforma

Good Morning Team 
 
Thanks for sending this over for our review. 
 
We are moving away from under building designs because of the increased complexity and lack of coordination we were 
seeing from regions of the country. In addition to these issues, we wanted to ensure all systems are constructable and 
installed with the respect necessary for these types of situations. Therefore, going forward, prior to proposing an under 
building system, we would prefer to review them all to ensure we are comfortable with their size, location, complexity, 
etc. 
 
In the case of this project, this is a simple rectangle where the engineer clearly demonstrates the understanding that 
minimum separation distances are required. I have attached a drawing packet based upon this layout. I recommend the 
treatment row extend the length of the units. Most maintenance will be done at the inlet locations, so it would be 
important to coordinate with your local maintenance department or contractor to ensure their vacuum truck has a hose 
length capacity that is not exceeded by this design. To limit in system maintenance, we include a pre-treatment screen 
at the last upstream structure, a detail is shown in the packet. 
 
Additionally, you will note an acknowledgement and a series of notes on the cover sheet. Since this is under the 
building, no material will ship without a submittal review and approval. The contractor is required to participate in a pre-
construction meeting and sign the pre-construction checklist. Additionally, documentation must be recorded by the 
engineer or contractor showing proper installation of the units and a focus on the proper installation of all connections. 
 
If you have any questions, please let me know. 
 
Thanks 
Jason Bailey, PE 
Engineering Services Manager 
 
Ferguson Waterworks 
C: 484-793-3018 
E: jason.bailey1@ferguson.com 
W: Ferguson Waterworks Geo & Stormwater 
 
 
 

From: Joseph Cotton <joseph.cotton@ferguson.com>  
Sent: Thursday, April 6, 2023 5:49 PM 
To: Josh Lighthipe <Josh.Lighthipe@kpff.com> 
Cc: Tyson Leggate <tyson.leggate@kpff.com>; justin.collinson@kpff.com; Jason Bailey <jason.bailey1@ferguson.com>; 
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Rob Woodman <rob.woodman@ferguson.com> 
Subject: FW: Westgate & Hall project - Maintenance for R-tank under garage floor slab 
 
Afternoon Josh, 
 
Thanks for sending. I’ve copied in our Engineering Services Manager Jason Bailey as well as our National Urban Green 
Infrastructure Manager Rob Woodman on this project. We’re taking a more conservative approach with R-Tank going 
under buildings at Ferguson, so please be sure to get Jason and Rob involved early on with any potential designs going 
under a building. The green light on utilizing R-Tank in these applications will need to come from Jason and Rob, not any 
of our distribution partners. 
 
Jason/Rob – See below request from Josh along with his preliminary plans (attached). Josh is very knowledgeable about 
the R-Tank product and has specified R-Tank multiple times in the past. Josh is a great resource to discuss creative 
designs with. Please take a look at this one and get back to Josh with some direction. 
 
Josh – Jason and Rob are on the East Coast so it may be tomorrow before you get a reply. Thanks for this opportunity 
and I’ll talk to you soon. 
 
Regards, 
 
 
Joe Cotton 
Geo / Stormwater Sales (Pacific Northwest) 
Ferguson Waterworks | Geo & Stormwater Solutions 
9129 N. Tyndall Ave., Portland, OR 97217  
C: (503) 528-6190 
E: joseph.cotton@ferguson.com  
www.ferguson.com/waterworks 
 

From: Josh Lighthipe <Josh.Lighthipe@kpff.com>  
Sent: Thursday, April 6, 2023 12:30 PM 
To: Joseph Cotton <joseph.cotton@ferguson.com> 
Cc: Tyson Leggate <Tyson.Leggate@kpff.com>; Justin Collinson <justin.collinson@kpff.com> 
Subject: Westgate & Hall project - Maintenance for R-tank under garage floor slab 
 
Joe, 
Just left you a voicemail on this, but the gist is we need help with a response to this incompleteness comment from the 
City of Beaverton: 
 
Provide Operations/Maintenance details for the proposed under-building storm system and detention vault. The 
manufacturer must verify that the proposal is maintainable  
o The proposed under-building storm system and detention will require special approval from Public Works Engineering  
 
 
Attached is the Conceptual level utility plan showing the design. 
 
If you have photos showing maintenance occurring in a garage or reference projects that have them where maintenance 
was done in enclosed spaces like a garage that would be great. 
Thanks 
Josh 
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Josh Lighthipe

From: Josh Lighthipe
Sent: Thursday, April 13, 2023 1:50 PM
To: Josh Lighthipe
Subject: FW: R-Tank under building photos

 
 
Josh Lighthipe  Associate, PE (OR, WA), LEED AP 
 
Senior Project Manager | KPFF Portland Civil + Survey 
O 503.542.3860 D 503.542.3840 M 971.235.2317  

From: joseph.cotton@ferguson.com <joseph.cotton@ferguson.com>  
Sent: Friday, April 7, 2023 8:28 AM 
To: Josh Lighthipe <Josh.Lighthipe@kpff.com> 
Subject: R-Tank under building photos 
 
Morning Josh, 
 
Here are some photos of the UD Single system under an apartment building at the Hillsboro 35 Apartments project 
installed in February of this year. No maintenance has been performed yet but I thought the photos may help your cause 
with a local example. A small system with a Treatment Row… 



2

 
 



3

 
 



4

 
 

 

Sent from my iPhone 
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1" = 25'

ACKNOWLEDGEMENT:
AN APPROVAL OF THE SUBMITTAL PLANS IS
REQUIRED PRIOR TO MATERIAL ORDER. AS PART
OF THE SUBMITTAL APPROVAL, THE ENGINEER OF
RECORD HEREBY ACKNOWLEDGES THAT THE
R-TANK SYSTEM IS NOT DESIGNED TO SUPPORT
LOADS FROM BUILDINGS OR STRUCTURES.
THEREFORE, THE ENGINEER OF RECORD HAS
COORDINATED WITH THE PROPER DISCIPLINES TO
ENSURE NO STRUCTURAL LOADS ARE IMPARTED
UPON THE SYSTEM AND ANY INFILTRATION FROM
THE SYSTEM HAS BEEN ACCOUNTED FOR IN THE
FOUNDATION DESIGN.

NOTES:
- THE CONTRACTOR SHALL PARTICIPATE IN A

PRECONSTRUCTION MEETING AND SIGN THE
PRECONSTRUCTION CHECKLIST PRIOR TO
MATERIAL INSTALLATION.

- DOCUMENTATION SHALL BE RECORDED BY
THE CONTRACTOR OR ENGINEER OF
RECORD SHOWING PROPER INSTALLATION
OF THE SYSTEM AND ALL CONNECTIONS, IN
ACCORDANCE WITH MANUFACTURER
SPECIFICATIONS.

- IT IS HEREBY RECOMMENDED THAT THE
R-TANK SYSTEM BE INSTALLED AFTER THE
FOUNDATIONS HAVE BEEN INSTALLED TO
ENSURE PROPER SEPARATION DISTANCES
ARE MAINTAINED.



TREATMENT ROW
R-TANKHD QUAD ACCESS MODULE
(TYP.)

R-TANKHD

QUAD
(TYP.)

12" INSPECTION PORT
(TYP., LOCATIONS TO
BE VERIFIED BY ENGINEER)

2'-0" STONE
PERIMETER

12" PIPE
CONNECTION

12" PIPE
CONNECTION

12" MAINTENANCE PORT
(TYP., LOCATIONS TO
BE VERIFIED BY ENGINEER)

10'-6"

10
8'

-2
"

R-TANK QUANTITIES

 R-TANKHD MODULE TYPE QUAD

 TRAFFIC LOAD HS-25

 # OF QUAD R-TANKS 321

 # OF QUAD R-TANK ACCESS MODULES 45

 TOTAL SYSTEM STORAGE 7,899 CF

 R-TANK STORAGE VOLUME 5,971 CF

 STONE STORAGE VOLUME (40% VOID RATIO) 1,929 CF

 STONE BED FOOTPRINT 1,627 SF

 STONE QUANTITY 179 CY

 N080 NON-WOVEN GEOTEXTILE TANK WRAP 457 SY

 N080 NON-WOVEN GEOTEXTILE EXCAVATION WRAP 637 SY

 8 OZ. NON-WOVEN GEOTEXTILE TREAT. ROW WRAP 170 SY

 S300 WOVEN GEOTEXTILE TREAT. ROW BASE FABRIC 38 SY

 ACF BX-12 GEOGRID 310 SY

 12" MAINTENANCE PORTS 3

 12" INSPECTION PORTS 5
 GEOTEXTILE PIPE BOOTS (8" | 12" | 15" | 18" | 24") 2
 STORMRING CPS (6" | 8" | 12" | 15" | 18") 2

 NOTE:  STONE QUANTITY INCLUDES 12" OF COVER AND 3" OF BASE.

 NOTE:  GEOTEXTILE / LINER QUANTITIES INCLUDE A 15% WASTE FACTOR.

 SEE SHEETS 3 - 7 FOR DETAILS AND ADDITIONAL INFORMATION

1" = 20'

GRAPHIC SCALE

R-TANK ELEVATIONS

DESCRIPTION ELEVATION

BASE INV. 170.25

TANK INV. 170.50

TOP OF TANK 176.08

GEOGRID 177.08

MIN. ALLOW. FINAL GRADE 178.08

MAX. ALLOW. FINAL GRADE 183.07 R-TANKHD  TANK WRAP & EXCAVATION ENVELOPE DETAIL

GEOGRID (ACF BX-12) PLACED 12” ABOVE THE R-TANKHD

SYSTEM.  OVERLAP ADJACENT PANELS BY 18” MIN.  GEOGRID
SHOULD EXTEND 3' BEYOND THE EXCAVATION FOOTPRINT.

EXCAVATION WRAPPED WITH
N080 NON-WOVEN GEOTEXTILE (OR EQUAL)

R-TANKHD UNITS WRAPPED WITH
N080 NON-WOVEN GEOTEXTILE (OR EQUAL)

R-TANK
SYSTEM

00 20' 40'

SCALE 1" =           20'
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MODULE DATA

QUAD R-TANKHD - MODULE DETAIL

GEOMETRY:
LENGTH = 28.15 IN. (715 MM)
WIDTH = 15.75 IN. (400 MM)
HEIGHT = 66.93 IN. (1700 MM)
TANK VOLUME = 17.17 CF
STORAGE VOLUME = 16.31 CF
VOID INTERNAL VOLUME: 95%
VOID SURFACE AREA: 90%

2'-4"

5'
-7

"
1'

-4
"

1'-4"

2'-4"

5'
-7

"

TOP

END

ISOMETRIC

SIDE

LOAD RATING:
33.4 PSI, (MODULE ONLY)
HS20/HS25 - SEE SPEC FOR
COVER REQUIREMENTS
MATERIAL:
100% RECYCLED POLYPROPYLENE
SMALL PLATES REQUIRED:
5/SEGMENT, 20/MODULE

(5) SMALL PLATES
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NTS

R-TANK TYPICAL TANK INLET/OUTLET W/ GEOTEXTILE PIPE BOOT DETAIL

PIPE PIPE
O.D.

2'-0"

STAINLESS STEEL BAND

GEOTEXTILE FABRIC
OVER R-TANK

INLET/OUTLET
PIPE

"X" CUT IN THE
FABRIC TO
ALLOW PIPE/TANK
INTERFACE

END VIEW OF PIPE/FABRIC CONNECTION

NOTE: PIPE MUST BUTT DIRECTLY
AGAINST R-TANK. PIPE EFFLUENT

SHALL NOT PASS THROUGH
FABRIC ENVELOPE

STAINLESS STEEL BAND USED
TO FASTEN FABRIC TO PIPES
TO PREVENT BACKFILL FROM

ENTERING STRUCTURE

FRONT VIEW OF GEOTEXTILE BOOT

SIDE VIEW OF GEOTEXTILE BOOTGEOTEXTILE BOOT SIDE VIEW OF PIPE/FABRIC CONNECTION

CUT AN “X” IN THE FABRIC ENVELOPE THAT IS SLIGHTLY
LARGER THAN THE PIPE. PULL THE FABRIC FLAPS AROUND
THE PIPE, AND SEAL WITH A STAINLESS STEEL BAND.

GEOTEXTILE FABRIC
OVER R-TANK

AFTER TANK WRAP IS SECURED TO PIPE, SLIDE BOOT
AGAINST R-TANK AND SECURE WITH SECOND STAINLESS
STEEL BAND, THEN ATTACH BOOT FLAP TO TANK
ENVELOPE FABRIC WITH DUCT TAPE OR OTHER ADHESIVE.

FABRIC COLLAR TO FIT OUTSIDE
DIAMETER OF INLET/OUTLET PIPE

12 OZ/SY NON-WOVEN
GEOTEXTILE, TRIM AS
NEEDED

STAINLESS
STEEL BAND

GEOTEXTILE
FABRIC OVER

R-TANK

± 2.0'± 2.0'

PIPE DIA.

NOTE:
· PIPE BOOTS ARE AVAILABLE IN THE FOLLOWING

STANDARD SIZES: 8" | 12" | 15" | 18" | 24".
· LARGER SPECIAL ORDER, CUSTOM SIZES ARE

AVAILABLE.

R-TANKHD  &  HS-25 LOADS - SECTION VIEW

CONCRETE
SURFACE

INLET PIPE

TOTAL COVER: 20” MINIMUM AND 84” MAXIMUM. FIRST 12” MUST
BE FREE DRAINING BACKFILL (SPEC SECTION 2.03B): STONE <1.5”
OR SOIL (USCS CLASS GW, GP, SW OR SP). ADDITIONAL FILL MAY

BE STRUCTURAL FILL (SPEC SECTION 2.03C): STONE OR SOIL
(USCS CLASS SM, SP, SW, GM, GP OR GW) WITH MAX CLAY

CONTENT<10%, MAX 25% PASSING NO. 200 SIEVE, AND MAX
PLASTICITY INDEX OF 4. A MIN. 12”  COVER MUST BE MAINTAINED
BETWEEN BACKFILL EQUIPMENT AND THE TOP OF THE R-TANK™

SYSTEM AT ALL TIMES.    TOTAL HEIGHT OF TOP BACKFILL
SHOULD NOT EXCEED 7'. CONTACT FERGUSON WATERWORKS IF
MORE THAN 7' OR LESS THAN 20" OF TOP BACKFILL IS REQUIRED

(FROM TOP OF TANK TO TOP OF PAVEMENT).

NOTES:
1. FOR COMPLETE MODULE DATA, SEE APPROPRIATE R-TANKHD MODULE SHEET .
2. INSTALLATIONS PER THIS DETAIL MEET GUIDELINES OF HL-93 LOADING PER THE AASHTO LRFD

BRIDGE DESIGN SPECIFICATIONS, CUSTOMARY U.S. UNITS, 7TH EDITION, 2014 WITH 2015 AND 2016
INTERIM REVISIONS.

3. PRE-TREATMENT STRUCTURES NOT SHOWN.
4. FOR INFILTRATION APPLICATIONS, GEOTEXTILE ENVELOPING R-TANK SHALL BE ACF M200 (PER

SPEC SECTION 2.02A) AND BASE SHALL BE 4" MIN. UNCOMPACTED FREE DRAINING BACKFILL
(SPEC SECTION 2.03A) TO PROVIDE A LEVEL BASE. SURFACE MUST BE SMOOTH, FREE OF LUMPS
OR DEBRIS, AND EXTEND 2' BEYOND R-TANKHD FOOTPRINT.

GEOGRID (ACF BX-12) PLACED 12” ABOVE THE R-TANKHD SYSTEM.
OVERLAP ADJACENT PANELS BY 18” MIN.  GEOGRID SHOULD EXTEND
3' BEYOND THE EXCAVATION FOOTPRINT.

24" (0.061 m)

UTILITY MARKERS
AT CORNERS (TYP.)

R-TANKHD UNITS
LOAD RATING: 33.4 PSI (MODULE ONLY)

SUBGRADE / EXCAVATION LINE: COMPACT
PER SPEC SECTION 3.02 D. A BEARING

CAPACITY OF 2,000 PSF MUST BE
ACHIEVED PRIOR TO INSTALLING R-TANKHD

R-TANK
SYSTEM

12" (0.30 m)

SIDE BACKFILL: FREE DRAINING BACKFILL
(SPEC SECTION 2.03B): STONE <1.5” OR SOIL
(USCS CLASS GW, GP, SW OR SP).  MUST BE
FREE FROM LUMPS, DEBRIS AND OTHER SHARP
OBJECTS. SPREAD EVENLY TO PREVENT
R-TANKHD MOVEMENT. COMPACT SIDE BACKFILL
WITH POWERED MECHANICAL COMPACTOR IN
12" LIFTS (PER SPEC SECTION 3.05 A2).

OPTIONAL
OUTLET
PIPE

BASE: 3" (0.08 m) MIN. FREE DRAINING BACKFILL (SPEC
SECTION 2.03B) COMPACTED TO 95% STANDARD PROCTOR
DENSITY IS REQUIRED TO PROVIDE A LEVEL BASE SURFACE.
MUST BE SMOOTH, FREE OF LUMPS OR DEBRIS, AND
EXTEND 2' BEYOND R-TANKHD FOOTPRINT.  A BEARING
CAPACITY OF 2,000 PSF MUST BE ACHIEVED PRIOR TO
INSTALLING R-TANKHD.  NATIVE SOILS MAY BE ACCEPTABLE
IF DETERMINED TO BE STABLE BY OWNER'S ENGINEER.

36" (0.91 m) MIN. COVER FROM FINISH
GRADE TO TOP OF TANK:
24" (0.51 m) MIN.
6.99' (2.13 m) MAX.
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R-TANK TYPICAL INSPECTION PORT

NOTES
1. THE INSPECTION PORT IS USED IN THE ACCESS MODULE TO

INSPECT THE LEVEL OF SEDIMENT ACCUMULATION.
2. THE MAINTENANCE PORT IS USED TO PUMP WATER INTO THE

SYSTEM AND RE-SUSPEND ACCUMULATED SEDIMENT SO THAT IT
MAY BE PUMPED OUT.

3. MINIMUM REQUIRED MAINTENANCE INCLUDES A QUARTERLY
INSPECTION DURING THE FIRST YEAR OF OPERATION AND A
YEARLY INSPECTION THEREAFTER.  FLUSH AS NEEDED.

3. R-TANKHD, R-TANKSD, R-TANKUD AND R-TANKXD MAY BE USED IN
TRAFFIC APPLICATIONS.

4. SEE TRAFFIC LOADING DETAIL FOR MINIMUM & MAXIMUM COVER
REQUIREMENTS.

5. IF PORT IS LOCATED IN A NON-TRAFFIC AREA, A PLASTIC CAP CAN
BE USED IN LIEU OF A FRAME AND COVER WITH CONCRETE
COLLAR.

R-TANK TYPICAL MAINTENANCE PORT

  PIPE NOTCHING PATTERN  

1.5"

3.5"

8" NOTCHES CUT IN
SHADED AREAS
(8 OPENINGS TOTAL)

GEOTEXTILE
(AS SPECIFIED)

1" +/- VENTING
PERFORATIONS

NON-CORROSIVE
HOSE CLAMP

12" SCH40
PVC PIPE

14"

10"

(2) 1/2" HOLES
ON EACH SIDE

OF PIPE
SPACED 2"

APART

VA
R

IE
S

R-TANK
SYSTEM

16.25" FRAME
AND COVER

12" DIA. PVC
INSPECTION PORT

CONCRETE
SURFACE

REINFORCED CONCRETE
COLLAR (WHERE REQUIRED),

MIN. 1" CLEARANCE FROM PVC

BACKFILL COMPACTED
TO 95% STANDARD
PROCTOR DENSITY

R-TANK MODULE
(SEE MODULE DETAIL
FOR ACTUAL HEIGHT)

R-TANK ACCESS MODULE
(SEE MODULE DETAIL
FOR ACTUAL HEIGHT)

R-TANK
SYSTEM

16.25" FRAME
AND COVER

12" DIA. PVC
MAINTENANCE PORT

NON-CORROSIVE SOLID PLATE
PLASTIC, SLATE OR EQUIVALENT

NOTCH BOTTOM OF PIPE
(SEE PATTERN)

R-TANKHD MODULE
(SEE MODULE DETAIL
FOR ACTUAL HEIGHT)

NTS

FRONT VIEW SIDE VIEW

PLAN VIEW REFERENCE VIEW

STORMRING CPS PRETREATMENT DETAIL

OUTLET PIPE

EXPANDING RING

BACK PLATE

FRONT COVER

QBYPASS

SS FLARED COLLAR
THUMB SCREWS

A

BC

D

PIPE
DIA. (A)

STUB
LENGTH

(B)

CPS
DEPTH

(C)

CPS
HEIGHT

(D)

CPS
WIDTH

(E)

6" 4.00" 8.50" 10.00" 10.00"
8" 6.00" 11.00" 12.25" 11.50"

12" 8.00" 16.00" 15.50" 15.50"
15" 8.00" 16.00" 21.50" 18.50"
18" 8.00" 16.00" 28.00" 21.50"

E

MINIMUM OFFSET "B"

R-TANK IS NOT DESIGNED TO SUPPORT STRUCTURAL LOADS ASSOCIATED WITH BUILDINGS,
RETAINING WALLS OR OTHER STRUCTURES.

· FOUNDATIONS OF WIDTH "B" SHALL BE OFFSET A MINIMUM "B" FEET FROM THE STONE
BACKFILL.

· THE CIVIL ENGINEER AND STRUCTURAL ENGINEER SHALL REVIEW ALL
DOCUMENTATION AND DESIGNS TO ENSURE NO STRUCTURAL LOADS ARE APPLIED BY
THE STRUCTURE ON THE R-TANK UNITS. IT IS RECOMMENDED THAT ALL R-TANK UNITS
BE INSTALLED ABOVE THE ELEVATION OF ANY SUBSURFACE STRUCTURAL ELEMENTS
SUCH AS FOOTERS. IF THIS CANNOT BE ACHIEVED, IT RECOMMENDED THAT A MINIMUM
1:1 ZONE OF INFLUENCE, SITE SPECIFIC SOILS MAY REQUIRE GREATER SEPARATION
DISTANCE, BE MAINTAINED BETWEEN THE STRUCTURAL ELEMENT AND THE UNITS.

· THE STRUCTURAL ENGINEER AND GEOTECHNICAL ENGINEER SHALL REVIEW ALL
DOCUMENTATION AND DESIGNS TO ENSURE PROPER STABILITY OF STRUCTURAL
ELEMENTS DURING SATURATED SOIL CONDITIONS POTENTIALLY CAUSED BY THE
PROXIMITY OF INFILTRATION FACILITIES TO THE STRUCTURAL ELEMENTS.

R-TANK - MINIMUM OFFSET DETAIL

R-TANK
SYSTEM

FOUNDATION

VE
R

TI
C

AL
 H

EI
G

H
T 

"V
"FOOTING

WIDTH "B"

HORIZONTAL OFFSET "H"

1
1



BYPASS/ACCESS
STRUCTURE W/ 12" SUMP
(BY OTHERS)

FLOW

Ø12" MIN. SDR-35 PVC PIPE
W/ BEVELED EDGE OR AS
SPECIFIED BY PROJECT
ENGINEER (TYP.)

R-TANKHD ACCESS MODULES
TOP AND SIDES WRAPPED IN
8 OZ. NON-WOVEN
GEOTEXTILE

CONCRETE
SURFACE

GEOGRID (REQUIRED IN TRAFFIC AREAS)
PLACED 12” ABOVE THE R-TANKᴴᴰ SYSTEM.
OVERLAP ADJACENT PANELS BY 18” MIN.

GEOGRID SHOULD EXTEND 3' BEYOND THE
EXCAVATION FOOTPRINT.

ELEVATED
BYPASS

PIPE

ACCESS PLATE
(5 PER MODULE)

2 LAYERS OF S300 WOVEN
GEOTEXTILE TO BE PLACED
BETWEEN R-TANK
MODULES AND BASE

SEE TRAFFIC LOADING DETAIL
OR GREEN SPACE DETAIL FOR
COVER REQUIREMENTS

CONCRETE
SURFACE

R-TANKHD

MAIN DETENTION/RETENTION SYSTEM
(SEE PLANS FOR ACTUAL LAYOUT)

2 LAYERS OF S300 WOVEN
GEOTEXTILE TO BE PLACED BETWEEN
R-TANK MODULES AND BASE

R-TANKHD ACCESS MODULES
TOP AND SIDES WRAPPED IN
8 OZ. NON-WOVEN
GEOTEXTILE

ACCESS PLATE
(5 PER MODULE)

GEOTEXTILES MUST
EXTEND A MINIMUM
12" BEYOND MODULES

R-TANKHD  TREATMENT ROW SECTION A-A R-TANKHD  TREATMENT ROW SECTION B-B

TYPICAL PIPE CONNECTION DETAIL

B AA

B

BYPASS/ACCESS STRUCTURE
W/ 12" SUMP REQUIRED WITHIN

5-10' OF INLET CONNECTION
(MIN Ø24"),(BY OTHERS)

R-TANKHD MAIN DETENTION/RETENTION SYSTEM
(SEE PLANS FOR ACTUAL LAYOUT)

12" MAINTENANCE PORT (QUANTITY
& LOCATIONS PER PLAN LAYOUT)

Ø12" MIN. BYPASS PIPE OR AS
SPECIFIED BY PROJECT
ENGINEER (BY OTHERS)

Ø12" MIN. SDR-35 PVC PIPE W/
BEVELED EDGE OR AS SPECIFIED
BY PROJECT ENGINEER
(BY OTHERS)

OPTIONAL MAINTENANCE /ACCESS
STRUCTURE (MIN. Ø24", REQUIRED WHEN
TREATMENT ROW IS LONGER THAN 50')
(BY OTHERS)

Ø24" F&C ACCESS
(TYP, BY OTHERS)

R-TANKHD TREATMENT ROW
(SEE PLAN LAYOUT FOR ROW LENGTH)

Ø12" MIN. SDR-35 PVC PIPE W/ BEVELED EDGE OR
AS SPECIFIED BY PROJECT ENGINEER (BY OTHERS)

R-TANKHD  TREATMENT ROW WITH PRECAST INLET/ACCESS STRUCTURE

2 LAYERS OF S300 WOVEN GEOTEXTILE TO BE
PLACED BETWEEN R-TANK MODULES AND BASE

12" INSPECTION PORT
(QUANTITY & LOCATIONS

PER PLAN LAYOUT)

PIPE BOOT

NON-CORROSIVE
HOSE CLAMPMODULES TOP AND SIDES WRAPPED

WITH 8 OZ. NON-WOVEN GEOTEXTILE

ACCESS MODULES

Ø12" MIN. SDR-35 OR AS SPECIFIED

NOTE:
IF PIPE CONNECTING TO TREATMENT ROW
IS LARGER THAN Ø12" SDR-35, IT SHALL BE
ABUTTED FLUSH TO END PLATE AND
SEALED WITH A PIPE BOOT.

R-TANK
SYSTEM

R-TANK
SYSTEM

(FOR MODULE DATA, SEE STANDARD MODULE DETAIL)
QUAD R-TANKHD - ACCESS MODULE DETAIL

2'-4"

5'
-7

"
1'

-4
"

1'-4"

2'-4"

5'
-7

"

TOP

SIDE END

ISOMETRIC

(5) SMALL PLATES
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NOTES:
1. FOLLOWING PLACEMENT OF SIDE BACKFILL, A UNIFORM 12” LIFT OF THE FREELY DRAINING MATERIAL (SPEC

SECTION 2.03 B2) SHALL BE PLACED OVER THE R-TANK AND LIGHTLY COMPACTED USING A WALK-BEHIND
TRENCH ROLLER.  ALTERNATELY, A ROLLER (MAXIMUM GROSS VEHICLE WEIGHT OF 6 TONS) MAY BE USED.
ROLLER MUST REMAIN IN STATIC MODE UNTIL A MINIMUM OF 24” OF COVER HAS BEEN PLACED OVER THE
MODULES.  SHEEP FOOT ROLLERS SHOULD NOT BE USED.  SPEC SECTION 3.05 A5

2. ONLY LOW PRESSURE TIRE OR TRACK VEHICLES (LESS THAN 7 PSI AND OPERATING WEIGHT OF LESS THAN
20,000 LBS) SHALL BE OPERATED OVER THE R-TANK SYSTEM DURING CONSTRUCTION.  SPEC SECTION 3.05 A5

3. DUMP TRUCKS AND PANS SHALL NOT BE OPERATED WITHIN THE R-TANK SYSTEM AT ANY TIME.  WHERE
NECESSARY, THE HEAVY EQUIPMENT SHOULD UNLOAD IN AN AREA ADJACENT TO THE R-TANK SYSTEM AND
THE MATERIAL SHOULD BE MOVED OVER THE SYSTEM WITH TRACKED EQUIPMENT.  SPEC SECTION 3.05 A5

4. ENSURE THAT ALL UNRELATED CONSTRUCTION TRAFFIC IS KEPT AWAY FROM THE LIMITS OF EXCAVATION
UNTIL THE PROJECT IS COMPLETE AND FINAL SURFACE MATERIALS ARE IN PLACE. NO NON-INSTALLATION
RELATED LOADING SHOULD BE ALLOWED OVER THE R-TANK SYSTEM UNTIL THE FINAL DESIGN SECTION HAS
BEEN CONSTRUCTED (INCLUDING PAVEMENT).  SPEC SECTION 3.05 B

5. SEE R-TANK INSTALLATION GUIDE OR CONTACT YOUR LOCAL FERGUSON REPRESENTATIVE FOR ADDITIONAL
INFORMATION.

3" BASE MIN.

12" MIN. COVER
(SEE NOTES 1 & 2)

GEOGRID
REINFORCEMENT
LAYER (ACF BX-12)

24" MIN. COVER
(SEE NOTE 1)

LOW GROUND PRESSURE DOZER
(10 TON MAX, SEE NOTE 2)

SMOOTH DRUM ROLLER
VIBRATORY MODE
(6 TON MAX, SEE NOTE 1)

SMOOTH DRUM ROLLER
STATIC MODE

(6 TON MAX, SEE NOTE 1)

24" MIN.
PERIMETER

BACKFILL MATERIAL UNLOADED OUTSIDE
OF THE SYSTEM EXCAVATION AREA

DUMP TRUCKS AND PANS SHALL
NOT OPERATE OVER THE

SYSTEM EXCAVATION AREA

DUMP TRUCK DETAIL (SEE NOTE 3)

CONSTRUCTION EQUIPMENT COVER DETAIL -  VEHICULAR TRAFFIC

R-TANK SYSTEM

R-TANK SYSTEM

SUBGRADE / EXCAVATION LINE: COMPACT PER SPEC
SECTION 3.02 D. A BEARING CAPACITY OF 2,000 PSF
MUST BE ACHIEVED PRIOR TO INSTALLING R-TANKHD

OR R-TANKSD

R-TANKHD UNITS
HD: LOAD RATING: 33.4 PSI (MODULE ONLY) DRAWN BY
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PART 1 - GENERAL
1.01 RELATED DOCUMENTS
A. Drawings, technical specification and general provisions of the Contract as modified herein apply to this section.

1.02 DESCRIPTION OF WORK INCLUDED
A. Provide excavation and base preparation per geotechnical engineer's recommendations and/or as shown on the design drawings, to provide adequate support for project design loads

and safety from excavation sidewall collapse. Excavations shall be in accordance with the owner's and OSHA requirements.
B. Provide and install R-TankLD/, R-TankHD/, R-TankSD/, or R-TankU/D/ system (hereafter called R-Tank) and all related products including fill materials, geotextiles, geogrids, inlet and

outlet pipe with connections per the manufacturer's installation guidelines provided in this section.
C. Provide and construct the cover of the R-Tank system including; stone backfill, structural fill cover, and pavement section as specified.
D. Protect R-Tank system from construction traffic after installation until completion of all construction activity in the installation area.

1.03 QUALITY CONTROL
A. All materials shall be manufactured in ISO certified facilities.
B. Installation Contractor shall demonstrate the following experience:

1. A minimum of three R-Tank or equivalent projects completed within 2 years; and,
2. A minimum of 25,000 cubic feet of storage volume completed within 2 years.
3. Contractor experience requirement may be waived if the manufacturer's representative provides on-site training and review during construction.

C. Installation Personnel: Performed only by skilled workers with satisfactory record of performance on bulk earthworks, pipe, chamber, or pond/landfill construction projects of
comparable size and quality.

D. Contractor must have manufacturer's representative available for site review if requested by Owner.

1.04 SUBMITTALS
A. Submit proposed R-Tank layout drawings. Drawings shall include typical section details as well as the required base elevation of stone and tanks, minimum cover requirements and

tank configuration.
B. Submit manufacturer's product data, including compressive strength and unit weight.
C. Submit manufacturer's installation instructions.
D. Submit R-Tank sample for review. Reviewed and accepted samples will be returned to the Contractor.
E. Submit material certificates for geotextile, geogrid, base course and backfill materials.
F. Submit required experience and personnel requirements as specified in Section 1.03.
G. Any proposed equal alternative product substitution to this specification must be submitted for review and approved prior to bid opening. Review package should include third party

reviewed performance data that meets or exceeds criteria in Table 2.01 B.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Protect R-Tank and other materials from damage during delivery, and store UV sensitive materials under tarp to protect from sunlight when time from delivery to installation exceeds

two weeks. Storage of materials should be on smooth surfaces, free from dirt, mud and debris.
B. Handling is to be performed with equipment appropriate to the materials and site conditions, and may include hand, handcart, forklifts, extension lifts, etc.
C. Cold weather:

1. Care must be taken when handling plastics when air temperature is 40 degrees or below as plastic becomes brittle.
2. Do not use frozen materials or materials mixed or coated with ice or frost.
3. Do not build on frozen ground or wet, saturated or muddy subgrade.

1.06 PREINSTALLATION CONFERENCE.
A. Prior to the start of the installation, a preinstallation conference shall occur with the representatives from the design team, the general contractor, the excavation contractor, the

R-Tank installation contractor, and the manufacturer's representative.

1.07 PROJECT CONDITIONS
A. Coordinate installation for the R-Tank system with other on-site activities to eliminate all non-installation related construction traffic over the completed R-Tank system. No loads

heavier than the design loads shall be allowed over the system, and in no case shall loads higher than a standard AASHTO HS20 (or HS25, depending on design criteria) load be
allowed on the system at any time.

B. Protect adjacent work from damage during R-Tank system installation.
C. All pre-treatment systems to remove debris and heavy sediments must be in place and functional prior to operation of the R-Tank system. Additional pretreatment measures may be

needed if unit is operational during construction due to increased sediment loads.
D. Contractor is responsible for any damage to the system during construction.

PART 2 - PRODUCTS
2.01 R-TANK UNITS
A. R-Tank - Injection molded plastic tank plates assembled to form a 95% void modular structure of predesigned height (custom for each project).
B. R-Tank units shall meet the following Physical & Chemical Characteristics:

C. Supplier: Ferguson Waterworks 2831 Cardwell Road Richmond, VA 23234 (T): 800-448-3636; (F): 804-743-7779 www.ferguson.com

2.02 GEOSYNTHETICS 
A. Geotextile. A geotextile envelope is required to prevent backfill material from entering the R-Tank modules.

1. Standard Application: The standard geotextile shall be an 8 oz per square yard nonwoven geotextile (ACF N080 or equivalent).
2. Infiltration Applications: When water must infiltrate/exfiltrate through the geotextile as a function of the system design, a woven monofilament (ACF M200 or equivalent) shall be used.

B. Geogrid. For installations subject to traffic loads and/or when required by project plans, install geogrid (ACF BX12 or equivalent) to reinforce backfill above the R-Tank system.
Geogrid is not always required for R-TankUD/ installations, and is often not required for non-traffic load applications.

2.03 BACKFILL & COVER MATERIALS
A. Bedding Materials: Stone (angular and smaller than 1.5” in diameter) or soil (GW, GP, SW, or SP as classified by the Unified Soil Classification System) shall be used below the

R-Tank system (3” minimum). Material must be free from lumps, debris, and any sharp objects that could cut the geotextile. Material shall be within 3 percent of the optimum moisture
content as determined by ASTM D698 at the time of installation. For infiltration applications bedding material shall be free draining.

B. Side and Top Backfill: Material must be free from lumps, debris and any sharp objects that could cut the geotextile. Material shall be within 3 percent of the optimum moisture content
as determined by ASTM D698 at the time of installation.

1. Traffic Applications - Free draining material shall be used adjacent to (24” minimum) and above (for the first 12”) the R-Tank system.
a. For HD, and SD modules, backfill materials shall be free draining stone (angular and smaller than 1.5” in diameter) or soil (GW, GP, SW, or SP as classified by the Unified Soil

Classification System).
b. For UD modules with less than 14” of top cover, backfill materials shall be free draining stone (angular and smaller than 1.5” in diameter). The use of soil backfill on the sides and top

of the UD module is not permitted unless the modules are installed outside of traffic areas or with cover depths of 14” or more. Top backfill material (from top of module to bottom of
pavement base or 12” maximum) must be consistent with side backfill.

2. Non-Traffic / Green Space Applications - For all R-Tank modules installed in green spaces and not subjected to vehicular loads, backfill materials may either follow the guidelines for
Traffic Applications above, or the top backfill layer (12” minimum) may consist of AASHTO #57 stone blended with 30-40% (by volume) topsoil to aid in establishing vegetation.

C. Additional Cover Materials: Structural Fill shall consist of granular materials meeting the gradational requirements of SM, SP, SW, GM, GP or GW as classified by the Unified Soil
Classification System. Structural fill shall have a maximum of 25 percent passing the No. 200 sieve, shall have a maximum clay content of 10 percent and a maximum Plasticity Index
of 4. Material shall be within 3 percent of the optimum moisture content as determined by ASTM D698 at the time of installation.

2.04 OTHER MATERIALS
A. Utility Marker: Install metallic tape at corners of R-Tank system to mark the area for future utility detection.

PART 3 - EXECUTION
3.01 ASSEMBLY OF R-TANK UNITS
A. Assembly of modules shall be performed in accordance with the R-Tank Installation Manual, Section 2.

3.02 LAYOUT AND EXCAVATION
A. Installer shall stake out, excavate, and prepare the subgrade area to the required plan grades and dimensions, ensuring that the excavation is at least 2 feet greater than R-Tank

dimensions in each direction allowing for installation of geotextile filter fabric, R-Tank modules, and free draining backfill materials.
B. All excavations must be prepared with OSHA approved excavated sides and sufficient working space.
C. Protect partially completed installation against damage from other construction traffic by establishing a perimeter with high visibility construction tape, fencing, barricades, or other

means until construction is complete.
D. Base of the excavation shall be uniform, level, and free of lumps or debris and soft or yielding subgrade areas. A minimum 2,000 pounds per square foot bearing capacity is required.

1. Standard Applications: Compact subgrade to a minimum of 95% of Standard Proctor (ASTM D698) density or as required by the Owner's engineer.
2. Infiltration Applications: Subgrade shall be prepared in accordance with the contract documents. Compaction of subgrade should not be performed in infiltration applications.

E. Unsuitable Soils or Conditions: All questions about the base of the excavation shall be directed to the owner's engineer, who will approve the subgrade conditions prior to placement
of stone. The owner's engineer shall determine the required bearing capacity of the R-Tank subgrade; however in no case shall a bearing capacity of less than 2,000 pounds per
square foot be provided.

1. If unsuitable soils are encountered at the subgrade, or if the subgrade is pumping or appears excessively soft, repair the area in accordance with contract documents and/or as
directed by the owner's engineer.

2. If indications of the water table are observed during excavation, the engineer shall be contacted to provide recommendations.
3. Do not start installation of the R-Tank system until unsatisfactory subgrade conditions are corrected and the subgrade conditions are accepted by the owner's engineer.

3.03 PREPARATION OF BASE
A. Place a thin layer (3” unless otherwise specified) of bedding material (Section 2.03 A), over the subgrade to establish a level working platform for the R-Tank modules. Level to within

½” (+/- ¼”) or as shown on the plans. Native subgrade soils or other materials may be used if determined to meet the requirements of 2.03 A and are accepted by the owner's
engineer.

1. Standard Applications: Static roll or otherwise compact bedding materials until they are firm and unyielding.
2. Infiltration Applications: Bedding materials shall be prepared in accordance with the contract documents.

B. Outline the footprint of the R-Tank system on the excavation floor using spray paint or chalk line to ensure a 2' perimeter is available around the R-Tank system for proper installation
and compaction of backfill.

3.04 INSTALLATION OF THE R-TANKS
A. Where a geotextile wrap is specified on the stone base, cut strips to length and install in excavation, removing wrinkles so material lays flat. Overlap geotextile a minimum 12” or as

recommended by manufacturer. Use tape, special adhesives, sandbags or other ballast to secure overlaps. As geotextiles can be damaged by extreme heat, smoking is not
permissible on/near the geotextile, and tools using a flame to tack the overlaps, such as propane torches, are prohibited.

B. Where an impervious liner (for containment) is specified, install the liner per manufacturer's recommendations and the contract documents. The R-Tank units shall be separated from
impervious liner by a non-woven geotextile fabric installed accordance with Section 3.04A.

C. Install R-Tank modules by placing side by side, in accordance with the design drawings. No lateral connections are required. It is advisable to use a string line to form square corners
and straight edges along the perimeter of the R-Tank system. The modules are to be oriented as per the design drawing with required depth as shown on plans.

1. For LD, HD, and SD installations, the large side plate of the tank should be placed on the perimeter of the system. This will typically require that the two ends of the tank area will
have a row of tanks placed perpendicular to all other tanks. If this is not shown in the construction drawings, it is a simple field adjustment that will have minimal effect on the overall
system footprint. Refer to R-Tank Installation Guide for more details

2. For UD installations, there is no perpendicular end row required.
D. Wrap the R-Tank top and sides in specified geotextile. Cut strips of geotextile so that it will cover the sides and top, encapsulating the entire system to prevent backfill entry into the

system. Overlap geotextile 12” or as recommended by manufacturer. Take great care to avoid damage to geotextile (and, if specified, impervious liner) during placement.
E. Identify locations of inlet, outlet and any other penetrations of the geotextile (and optional liner). These connections should be installed flush (butted up to the R-Tank) and the

geotextile fabric shall be cut to enable hydraulic continuity between the connections and the R-Tank units. These connections shall be secured using pipe boots with stainless steel
pipe clamps. Support pipe in trenches during backfill operations to prevent pipe from settling and damaging the geotextile, impervious liner (if specified) or pipe. Connecting pipes at
90 degree angles facilitates construction, unless otherwise specified. Ensure end of pipe is installed snug against R-Tank system.

F. Install Inspection and Maintenance Ports in locations noted on plans. At a minimum one maintenance port shall be installed within 10' of each inlet & outlet connection, and with a
maximum spacing of one maintenance port for every 2,500 square feet. Install all ports as noted in the R-Tank Installation Guide.

G. If required, install ventilation pipes and vents as specified on drawings to provide ventilation for proper hydraulic performance. The number of pipes and vents will depend on the size
of the system. Vents are often installed using a 90 degree elbow with PVC pipe into a landscaped area with 'U” bend or venting bollard to inhibit the ingress of debris. A ground level
concrete or steel cover can be used.

3.05 BACKFILLING OF THE R-TANK UNITS
A. Backfill and fill with recommended materials as follows:

1. Place freely draining backfill materials (Section 2.03 B) around the perimeter in lifts with a maximum thickness of 12”. Each lift shall be placed around the entire perimeter such that
each lift is no more than 24” higher than the side backfill along any other location on the perimeter of the R-Tank system. No fill shall be placed over top of tanks until the side backfill
has been completed.

2. Each lift shall be compacted at the specified moisture content to a minimum of 95% of the Standard Proctor Density until no further densification is observed (for self-compacting
stone materials). The side lifts must be compacted with walk behind compaction equipment. Even when “self-compacting” backfill materials are selected, a walk behind vibratory
compactor must be used.

3. Take care to ensure that the compaction process does not allow the machinery to come into contact with the modules due to the potential for damage to the geotextile and R-Tank
units.

4. No compaction equipment is permissible to operate directly on the R-Tank modules.
5. Top Backfill: Only low pressure track vehicles shall be operated over the R-Tank system during construction. Dump Trucks and Pans shall not be operated within the R-Tank system

footprint at any time. Heavy equipment should unload in an area adjacent to the R-Tank system and the material should be moved over the system using tracked equipment with an
operating weight of less than 10 tons.

a.   Typical Applications: Install a 12” (or as shown on plans) lift of freely draining material (Section 2.03 B) over the R-Tank Units, maintaining 12” between equipment tracks and
R-Tank System. Lightly compacted using a walk-behind trench roller. Alternately, a roller (maximum gross vehicle weight of 6 tons) may be used. Roller must remain in static
mode until a minimum of 24” of cover has been placed over the modules. Sheep foot rollers should not be used.

b.   Shallow Applications (< 18” total cover): Install top backfill in accordance with plans.
6. If required, install a geogrid as shown on plans. Geogrid shall extend a minimum of 3 feet beyond the limits of the excavation wall.
7. Following placement and compaction of the initial cover, subsequent lifts of structural fill (Section 2.03 C) shall be placed at the specified moisture content and compacted to a

minimum of 95% of the Standard Proctor Density and shall cover the entire footprint of the R-Tank system. During placement of fill above the system, unless otherwise specified, a
uniform elevation of fill shall be maintained to within 12” across the footprint of the R-Tank system. Do not exceed maximum cover depths listed in Table 2.01 B.

8. Place additional layers of geotextile and/or geogrid at elevations as specified in the design details. Each layer of geosynthetic reinforcement placed above the R-Tank system shall
extend a minimum of 3 feet beyond the limits of the excavation wall.

B. Ensure that all unrelated construction traffic is kept away from the limits of excavation until the project is complete and final surface materials are in place. No non-installation related
loading should be allowed over the R-Tank system until the final design section has been constructed (including pavement).

C. Place surfacing materials, such as groundcovers (no large trees), or paving materials over the structure with care to avoid displacement of cover fill and damage to surrounding
areas.

D. Backfill depth over R-Tank system must be within the limitations shown in the table in Section 2.01 B. If the total backfill depth does not comply with this table, contact engineer or
manufacturer's representative for assistance.

3.06 MAINTENANCE REQUIREMENTS
A. A routine maintenance effort is required to ensure proper performance of the R-Tank system. The Maintenance program should be focused on pretreatment systems. Ensuring these

structures are clean and functioning properly will reduce the risk of contamination of the R-Tank system and stormwater released from the site. Pre-treatment systems shall be
inspected yearly, or as directed by the regulatory agency and by the manufacturer (for proprietary systems). Maintain as needed using acceptable practices or following
manufacturer's guidelines (for proprietary systems).

B. All inlet pipes and Inspection and/or Maintenance Ports in the R-Tank system will need to be inspected for accumulation of sediments at least quarterly through the first year of
operation and at least yearly thereafter.

C. If sediment has accumulated to the level noted in the R-Tank Maintenance Guide or beyond a level acceptable to the Owner's engineer, the R-Tank system should be flushed.
D. All inspection and maintenance activities should be performed in accordance with the R-Tank Operation, Inspection & Maintenance Manual.

R-TANK SPECIFICATION

PROPERTY DESCRIPTION R-TankLD VALUE R-TankHD VALUE R-TankSD VALUE R-TankUD VALUE

Void Area Volume available for water storage 95% 95% 95% 95%

Surface Void Area Percentage of exterior available for infiltration 90% 90% 90% 90%

Vertical Compressive Strength ASTM D 2412 / ASTM F 2418 30.0 psi 33.4 psi 42.9 psi 134.2 psi

Lateral Compressive Strength ASTM D 2412 / ASTM F 2418 20.0 psi 22.4 psi 28.9 psi N/A

HS-20 Minimum Cover Cover required to support HS-20 loads N/A 20” 18” 12” (STONE BACKFILL)

HS-25 Minimum Cover Cover required to support HS-25 loads N/A 24” 19” 15” (STONE BACKFILL)

Maximum Cover Maximum allowable cover depth 3 feet < 7 feet < 10 feet 5 feet
Unit Weight Weight of plastic per cubic foot of tank 3.29 lbs / cf 3.62 lbs/cf 3.96 lbs / cf 4.33 lbs / cf
Rib Thickness Thickness of load-bearing members 0.18 inches 0.18 inches 0.18 inches N/A
Service Temperature Safe temperature range for use -14 – 167° F -14 – 167° F -14 – 167° F -14 – 167° F
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R-TANK® OPERATION, 
INSPECTION AND MAINTENANCE 

STORMWATER MANAGEMENT  

Rev: 11/02/2022 

 
Operation 
Your R-Tank System has been designed to function in conjunction with the engineered drainage system 
on your site, the existing municipal infrastructure, and/or the existing soils and geography of the 
receiving watershed. Unless your site included certain unique and rare features, the operation of your 
R-Tank System will be driven by naturally occurring systems and will function autonomously. However, 
upholding a proper schedule of Inspection & Maintenance is critical to ensuring continued functionality 
and optimum performance of the system. 
 
Inspection 
Both the R-Tank and all stormwater pre-treatment features incorporated into your site must be 
inspected regularly. Inspections should be done every six months for the first year of operation, and at 
least yearly thereafter. Inspections may be required more frequently for pre-treatment systems. You 
should refer to the manufacturer requirements for the proper inspection schedule. 
 
With the right equipment most inspections and measurements can be accomplished from the surface 
without physically entering any confined spaces. If your inspection does require confined space entry, 
you must follow all local, regional, and OSHA requirements. 
 
All maintenance features of your system can be accessed through a covering at the surface. With the 
lid removed, you can visually inspect each component to identify sediment, trash, and other 
contaminants within the structure. Check you construction plans to identify the maintenance features 
engineered into your R-Tank system, which may include: 
 

Upstream Pipes, Inlets, and Manholes 

 Working from the structures adjacent the R-Tank toward those farther away, check for debris 
and sediment in both the structures and the pipes. Be sure to Include all structures that contain 
pre- treatment systems. Some structures may include a sump. 

 
Maintenance Ports 

 Located near the inlet and outlet connections and throughout the system, check sediment 
depth at each port. 
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Inspection Ports 

 Less common, inspection ports are primarily located within the Treatment Row of an R-Tank
System. These should be used to check for sediment deposits but are typically too small to
access for backflushing.

Treatment Row 

 On installations in 2018 or later, inlet pipes may connect to a row of modules with 12” diameter
access holes running horizontally through the module that can be jet vacuumed. Check these
rows for accumulation of sediment and debris.

All observations and measurements should be recorded on an Inspection Log kept on file. We’ve 
included a form you can use at the end of this guide. 

Maintenance 
For modules taller than 40” the R-Tank System should be back-flushed once sediment accumulation 
has reached 6”. For modules less than 40” tall, perform maintenance when sediment depths are 
greater than 15% of the total system height. 

If your system includes a Treatment Row with linear access through the modules from the inlet pipe, 
backflush this area when sediment depths reach 6”. 

BEFORE ANY MAINTENANCE IS PERFORMED ON YOUR SYSTEM - 
PLUG THE OUTLET PIPE TO PREVENT CONTAMINATION OF THE DOWNSTREAM SYSTEMS. 

Begin by cleaning all upstream structures, pipes, and pre-treatment systems containing sediment and/ 
or debris. If your system includes a Treatment Row, this portion of the system should be cleaned with 
traditional jet-vac equipment. Add a centralizer to the jet for easiest access through the modules. 

To back-flush the R-Tank, water is pumped into the system through the Maintenance Ports as rapidly 
as possible. The turbulent action of the water moving through the R-Tank will suspend sediments 
which may then be pumped out. If your system includes an Outlet Structure, this will be the ideal 
location to pump contaminated water out of the system. However, removal of back-flush water may 
be accomplished through the Maintenance Ports, as well. 

For systems with large footprints that would require extensive volumes of water to properly flush the 
system, you should consider performing your maintenance within 24 hours of a rain event. Stormwater 
entering the system will aid in the suspension of sediments and reduce the volume of water required 
to properly flush the system. 

STEP BY STEP INSTRUCTIONS FOR INSPECTION AND MAINTENANCE CAN BE FOUND ON THE NEXT 
PAGE, WITH A MAINTENANCE LOG ON THE LAST PAGE. 
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INSPECTION 
1. Upstream Structures

a. Remove cover
b. Use flashlight to detect sediment deposits If present, measure sediment depth
c. Inspect pipes connecting to R-Tank

i. If inlet pipes connect to Treatment Row, check sediment depth within these
modules

ii. If access for measurement inside the Treatment Row is difficult, sediment depth
can be estimated based on the coverage of the round, 12” opening of the
module

d. Inspect pre-treatment systems (if present)
e. Record results on Maintenance Log
f. Replace cover
g. Repeat for ALL Manholes upstream of R-Tank until no sedimentation is observed and all

pre- treatment systems have been checked
2. Maintenance Ports

a. Remove cap
b. Use flashlight to detect sediment deposits
c. If present, measure sediment depth with stadia rod
d. Record results on maintenance log
e. Replace cap
f. Repeat for ALL Maintenance Ports

3. Inspection Port
a. Remove cap
b. Use flashlight to detect sediment deposits
c. If present, measure sediment depth with stadia rod
d. Record results on Maintenance Log
e. Replace cap

MAINTENANCE 
1. Plug system outlet to prevent discharge of back-flush water
2. Vacuum all upstream structures, inlet pipes, and stormwater pre-treatment systems
3. If a Treatment Row is present, vacuum this row of modules
4. Determine best location to pump out back-flush water. Typically, the outlet structure will

work best, but sometimes the Maintenance Ports must be used.
5. Remove cap from Maintenance Port and pump water as rapidly as possible into system

through port to suspend sediments, pumping dirty water out of the system from the outlet
or nearby Maintenance Port

6. Repeat at all Maintenance Ports until sediment levels are reduced to a satisfactory level
7. Sediment-laden water shall be disposed of per local regulations
8. Replace any remaining caps or covers and remove outlet plug
9. Record the back-flushing event in your Maintenance Log with any relevant specifics
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R-Tank® Maintenance Log
Site Name: Company: 

Location: Contact: 

City and State: Phone: 

System Owner: Email: 

Date Location Sediment Depth Observations / Notes Initials 
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