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Designer’s Certification and Statement 
 
“I hereby certify that this Stormwater Management Report for the CATT Intensive Services Building (ISB) 
project has been prepared by me or under my supervision and meets the minimum standards of the City 
of Beaverton and normal standards of engineering practice. I hereby acknowledge and agree that the 
jurisdiction does not and will not assume liability for the sufficiency, suitability, or performance of drainage 
facilities design by me.” 
 
Evan Eykelbosch, PE 
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I. Project Overview and Description 
 
This stormwater report has been prepared in accordance with the City of Beaverton requirements and the 
Clean Water Services Design and Construction Standards (CWS) to support the permit applications for 
the proposed project improvements. 
 
The CATT Intensive Services Building (ISB) is a proposed remodel of and addition to the existing building 
located at 17911 NW Evergreen Place (see Appendix A: Vicinity Map). Other site improvements include 
reconstruction of the ADA parking stalls, ramps, entryways, and sidewalks to be ADA compliant.  

 
Existing Conditions 
 
The existing site consists of one tax lot with an existing building, sidewalks, and parking lots along the 
south side of the building. The topography is slightly sloping and drains to the south towards the private 
street. Roof runoff is collected in roof drains that ultimately convey the water to the public stormwater 
system. Parking lot runoff is collected in catch basins at the low points and is also conveyed to the public 
stormwater system. The public stormwater system drains into the Tanasbourne Town Center Regional 
Water Quality Facility and Mitigation Area in the adjacent tax lot east of the project site per as-builts 
AB006715 dated 1995. The existing soil is mostly Helvetia silt loam with the southeast corner being 
Dayton silt loam based on a Soil Resource Report from the NRCS (See Appendix D: Soil Resource 
Report). 
 
An existing condition Basin Map is provided in Appendix B. 
 

Proposed Conditions 
 
The proposed development is to complete tenant improvements to the existing building and construct a 
two-story addition to the south of the building. This would reconfigure the western parking lot, remove the 
middle parking lot and keep a majority of the eastern parking lot fully intact. The existing ADA parking 
stalls would be reconstructed to meet current ADA regulations. Additionally, proposed frontage 
improvements will include a new vehicular drop off on the northwest side of the building, a new driveway 
for the west parking lot, closure of the west and middle driveways, reconstruct the east parking lot 
driveway, and reconstruction of all sidewalks to be 10’ wide curb tight sidewalks and street trees with 
grates. The project will also need to reconstruct the ADA curb ramp located in the southwest corner of the 
site with a single sidewalk ramp and construct a midblock curb ramp to cross NW Evergreen Place. 
 
A proposed condition Basin Map is provided in Appendix B. 
 
‘Table 1: Catchment Basins’ provides the basin characteristics for the various catchment areas under the 
existing and proposed conditions. 
 
The facility is to be maintained by the owner or owner’s representative. The preparer has designed a 
system that can be easily maintained by maintenance staff. A copy of the O&M Plan shall be provided to 
all property owners and tenants. 

II. Methodology 
 
The City of Beaverton adopted the 2019 Clean Water Services Design and Construction Standards 
(CWS) for stormwater management. The CWS Standards require all development and redevelopment 
that creates and/or modifies 1,000 square feet or more of impervious area to comply with stormwater 
management requirements of hydromodification and treatment. 
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Hydromodification: 
The proposed development has between 12,000 sf and 80,000 sf of new or modified impervious surface 
(see Appendix B: Basin Map and Areas), is within the developed area, and has a reach-specific risk level 
rating of moderate, based on the Hydromodification Map Web Tool on Clean Water Services website, 
designating the site as a Category 2 project, per CWS Table 4-2. This result requires peak flow matching 
detention or an infiltration facility. The entire site is currently managed by the Tanasbourne Town Center 
Regional Water Quality Facility and Mitigation Area located adjacent to the site. This system was 
approved as part of a large development from 1995 (AB006715). Per the Pre-Application notes a Fee-In-
Lieu can be paid for the hydromodification of the site. 
 
Water Quality Treatment: 
Per the Pre-Application notes a Fee-In-Lieu can be paid for the water quality requirement of the site. 
 
Conveyance: 
The conveyance capacity was calculated for the 25-year storm event (3.90 in/24-hr) per Table 4-4 of the 
CWS standards. A 6” minimum pipe with a 2% or greater slope is sufficient for the peak flow of the site. 
For the plaza areas, a 4” minimum pipe with a 2% or greater slope is sufficient (see Appendix E: 
Conveyance Calculations). 
 

• Required Hydromodification Area = 30,191 sf 

• Required Treatment Area = 63,462 sf 

III. Analysis 
 
This project was analyzed using the Santa Barbara Urban Hydrograph (SBUH) Method with a NRCS 
Type 1A rainfall distribution for a 24-hour storm. The system was designed using HydroCAD software. 
Conveyance calculations are based on the Manning Formula for uniform pipe flow. (See Appendix E: 
Conveyance Calculations). 
 

Table 1: Catchment Basins 

Existing         

Basin 

Area 
Total 

Pervious Impervious - Disturbed 

sf ac sf ac sf ac 

Existing 13,628 0.31 25,458 0.58 39,086 0.90 

Total 13,628 0.31 25,458 0.58 39,086 0.90 

         

Proposed         

Basin 

Area 
Total 

Pervious Impervious - New Impervious - Modified 

sf ac sf ac sf ac sf ac 

Site 8,895 0.20 8,262 0.24 21,929 0.19 39,086 0.90 

Total 8,895 0.20 8,262 0.24 21,929 0.19 39,086 0.90 

 

IV. Engineering Conclusion 
 
Based on the requirements of the City of Beaverton and Clean Water Services, all facilities and 
conveyance components have the capacity to handle the runoff from the required storm events and 
should be approved as designed.   
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V. Appendices 
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Appendix A: Vicinity Map 
  

PROJECT SITE
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Appendix B: Basin Map and Areas 
  



Basin Areas CATT Intensive Services Building

Project #22-C023

Stormwater Management Requirements

Existing

sf ac sf ac

Existing 13,628 0.31 39,086 0.90

Total 13,628 0.31 39,086 0.90

Proposed

sf ac sf ac sf ac sf ac cfs

Site 8,895 0.20 8,262 0.24 21,929 0.19 39,086 0.90 0.737

Total 8,895 0.20 8,262 0.24 21,929 0.19 39,086 0.90

Required Hydromodification = New Impervious + Modified Impervious = 8,262 + 21,929 = 30,191 sf

Required Treatment = New Impervious + 3 * (Modified Impervious - New Pervious) = 8,262 + 3 * (21,929 - 3,529) = 63,462 sf

Impervious - Modified

Total
Basin Pervious

Basin

Area

sf

25,458

Flow Q 

(25-YR)

25,458

ac

0.58

0.58

Impervious - Disturbed

Area
Total

Pervious Impervious - New

Stormwater Calculations

Basin Areas Page 1 of 1 8/31/2023



DISTURBED AREA

UNDISTURBED
AREA



DISTURBED AREA

UNDISTURBED
AREA
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Assumptions CATT Intensive Services Building

Project #22-C023

Santa Barbara Unit Hydrogragh (SBUH) Assumptions:

     0.36 in x Drainage Area (3 hour event)

2.50 in/24-hours per CWS Design Standards 12/19

3.10 in/24-hours per CWS Design Standards 12/19

3.45 in/24-hours per CWS Design Standards 12/19

25-year Storm Event = 3.90 in/24-hours per CWS Design Standards 12/19

Time of Concentration 5.0 minutes

Roughness Coefficient 0.013

Curve Number Assumptions:

Impervious Area = 98 Per NRCS 

Pervious Area = 74 Per NRCS 

Existing Pervious Area= 75 per CWS Design Standards 12/19

NRCS Soil Group C

10-year Storm Event=

5-year Storm Event=

2-year Storm Event=

WQ Storm Event=

Stormwater Calculations

Assumptions Page 1 of 1
8/31/2023
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Hydrologic Soil Group—Washington County, Oregon
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Web Soil Survey
National Cooperative Soil Survey
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contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
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Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
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This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Washington County, Oregon
Survey Area Data: Version 22, Sep 14, 2022

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 16, 2021—Apr 
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Hydrologic Soil Group—Washington County, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/20/2022
Page 2 of 4



Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

12A Cornelius variant silt 
loam, 0 to 3 percent 
slopes

C/D 0.1 3.3%

15 Dayton silt loam D 0.9 22.8%

19C Helvetia silt loam, 7 to 
12 percent slopes

C 2.9 73.9%

Totals for Area of Interest 3.9 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—Washington County, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/20/2022
Page 3 of 4
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Conveyance Calculations CATT - Intenstive Services Building

Project #22-C023

CONVEYANCE CALCULATIONS

Detail

RUNOFF TOTAL SLOPE DIA CAPACITY VEL. RUNOFF VEL. CAPACITY

PIPE CONTRIBUTING Q Q Qf Vf RATIO AT Q VS. Qf

BASIN/PIPE CFS CFS % IN. CFS FT/S Q/Qf Q/QF

1 CB-1 0.06 0.06 2 6 0.79 4.04 0.07 2.42 OK

2 W-Plaza, W-Roof 0.11 0.11 2 4 0.27 3.08 0.39 2.88 OK

3 Pipe 1,2, SW-Roof, CB-2 0.42 0.58 2 6 0.79 4.04 0.73 4.41 OK

4 E-Roof 0.11 0.11 2 4 0.27 3.08 0.41 2.91 OK

5 E-Plaza 0.02 0.02 2 4 0.27 3.08 0.08 1.85 OK

Overall W-Site 0.58 2 6 0.79 4.04 0.73 4.41 OK

Overall E-Site 0.13 2 4 0.27 3.08 0.49 3.07 OK

Catch Basins all use a 6" lead with 2.00% slope which has a design capacity of 0.79 cfs

DESIGN SECTION DESIGN CALCULATIONS

Stormwater Calculations

Conveyance Calculations Page 1 of 1 8/31/2023



11S

CB 113S

CB-2 and SW Roof

14S

W-Plaza and Roof

15S

E-Roof

16S

E-Plaza

17P

(new Pond)

18P

(new Pond)

Routing Diagram for WashCo CATT ISB - HydroCAD
Prepared by Froelich Engineers,  Printed 8/31/2023

HydroCAD® 10.20-3c  s/n 10688  © 2023 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



WashCo CATT ISB - HydroCAD
  Printed  8/31/2023Prepared by Froelich Engineers

Page 2HydroCAD® 10.20-3c  s/n 10688  © 2023 HydroCAD Software Solutions LLC

Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 25-Year Type IA 24-hr Default 24.00 1 3.90 2



Type IA 24-hr  25-Year Rainfall=3.90"WashCo CATT ISB - HydroCAD
  Printed  8/31/2023Prepared by Froelich Engineers

Page 3HydroCAD® 10.20-3c  s/n 10688  © 2023 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=3,000 sf   76.23% Impervious   Runoff Depth=3.02"Subcatchment 11S: CB 1
   Tc=5.0 min   CN=92   Runoff=0.055 cfs  755 cf

Runoff Area=22,148 sf   79.84% Impervious   Runoff Depth=3.12"Subcatchment 13S: CB-2 and SW Roof
   Tc=5.0 min   CN=93   Runoff=0.418 cfs  5,763 cf

Runoff Area=5,222 sf   85.68% Impervious   Runoff Depth=3.33"Subcatchment 14S: W-Plaza and Roof
   Tc=5.0 min   CN=95   Runoff=0.105 cfs  1,450 cf

Runoff Area=5,143 sf   100.00% Impervious   Runoff Depth=3.67"Subcatchment 15S: E-Roof
   Tc=5.0 min   CN=98   Runoff=0.110 cfs  1,571 cf

Runoff Area=1,576 sf   42.51% Impervious   Runoff Depth=2.28"Subcatchment 16S: E-Plaza
   Tc=5.0 min   CN=84   Runoff=0.021 cfs  300 cf

   Inflow=0.577 cfs  7,969 cfPond 17P: (new Pond)
   Primary=0.577 cfs  7,969 cf

   Inflow=0.130 cfs  1,871 cfPond 18P: (new Pond)
   Primary=0.130 cfs  1,871 cf

Total Runoff Area = 37,089 sf   Runoff Volume = 9,840 cf   Average Runoff Depth = 3.18"
18.42% Pervious = 6,833 sf     81.58% Impervious = 30,256 sf



Type IA 24-hr  25-Year Rainfall=3.90"WashCo CATT ISB - HydroCAD
  Printed  8/31/2023Prepared by Froelich Engineers

Page 4HydroCAD® 10.20-3c  s/n 10688  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 11S: CB 1

Runoff = 0.055 cfs @ 7.89 hrs,  Volume= 755 cf,  Depth= 3.02"
     Routed to Pond 17P : (new Pond)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Rainfall=3.90"

Area (sf) CN Description

* 2,287 98 Impervious West
* 172 74
* 372 74
* 169 74

3,000 92 Weighted Average
713 23.77% Pervious Area

2,287 76.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 11S: CB 1

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr

25-Year Rainfall=3.90"

Runoff Area=3,000 sf

Runoff Volume=755 cf

Runoff Depth=3.02"

Tc=5.0 min

CN=92

0.055 cfs



Type IA 24-hr  25-Year Rainfall=3.90"WashCo CATT ISB - HydroCAD
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Summary for Subcatchment 13S: CB-2 and SW Roof

Runoff = 0.418 cfs @ 7.88 hrs,  Volume= 5,763 cf,  Depth= 3.12"
     Routed to Pond 17P : (new Pond)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Rainfall=3.90"

Area (sf) CN Description

* 17,682 98 Impervious West
* 1,183 74
* 312 74
* 2,971 74

22,148 93 Weighted Average
4,466 20.16% Pervious Area

17,682 79.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 13S: CB-2 and SW Roof

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr

25-Year Rainfall=3.90"

Runoff Area=22,148 sf

Runoff Volume=5,763 cf

Runoff Depth=3.12"

Tc=5.0 min

CN=93

0.418 cfs
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Summary for Subcatchment 14S: W-Plaza and Roof

Runoff = 0.105 cfs @ 7.87 hrs,  Volume= 1,450 cf,  Depth= 3.33"
     Routed to Pond 17P : (new Pond)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Rainfall=3.90"

Area (sf) CN Description

* 4,474 98 Impervious West
* 212 74
* 246 74
* 290 74

5,222 95 Weighted Average
748 14.32% Pervious Area

4,474 85.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 14S: W-Plaza and Roof

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.115

0.11

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr

25-Year Rainfall=3.90"

Runoff Area=5,222 sf

Runoff Volume=1,450 cf

Runoff Depth=3.33"

Tc=5.0 min

CN=95

0.105 cfs
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Summary for Subcatchment 15S: E-Roof

Runoff = 0.110 cfs @ 7.86 hrs,  Volume= 1,571 cf,  Depth= 3.67"
     Routed to Pond 18P : (new Pond)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Rainfall=3.90"

Area (sf) CN Description

* 5,143 98 Impervious West

5,143 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 15S: E-Roof

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.12

0.115

0.11

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr

25-Year Rainfall=3.90"

Runoff Area=5,143 sf

Runoff Volume=1,571 cf

Runoff Depth=3.67"

Tc=5.0 min

CN=98

0.110 cfs
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Summary for Subcatchment 16S: E-Plaza

Runoff = 0.021 cfs @ 7.94 hrs,  Volume= 300 cf,  Depth= 2.28"
     Routed to Pond 18P : (new Pond)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Rainfall=3.90"

Area (sf) CN Description

* 670 98 Impervious West
* 400 74
* 209 74
* 81 74
* 216 74

1,576 84 Weighted Average
906 57.49% Pervious Area
670 42.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 16S: E-Plaza

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.023

0.022

0.021

0.02

0.019

0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type IA 24-hr

25-Year Rainfall=3.90"

Runoff Area=1,576 sf

Runoff Volume=300 cf

Runoff Depth=2.28"

Tc=5.0 min

CN=84

0.021 cfs
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Summary for Pond 17P: (new Pond)

Inflow Area = 30,370 sf, 80.48% Impervious,  Inflow Depth = 3.15"    for  25-Year event
Inflow = 0.577 cfs @ 7.88 hrs,  Volume= 7,969 cf
Primary = 0.577 cfs @ 7.88 hrs,  Volume= 7,969 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Pond 17P: (new Pond)

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=30,370 sf
0.577 cfs

0.577 cfs
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Summary for Pond 18P: (new Pond)

Inflow Area = 6,719 sf, 86.52% Impervious,  Inflow Depth = 3.34"    for  25-Year event
Inflow = 0.130 cfs @ 7.87 hrs,  Volume= 1,871 cf
Primary = 0.130 cfs @ 7.87 hrs,  Volume= 1,871 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Pond 18P: (new Pond)

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=6,719 sf
0.130 cfs

0.130 cfs
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Site Flow

Routing Diagram for WashCo CATT ISB - HydroCAD
Prepared by Froelich Engineers,  Printed 8/31/2023

HydroCAD® 10.20-3c  s/n 10688  © 2023 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 25-Year Type IA 24-hr Default 24.00 1 3.90 2
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=39,086 sf   77.24% Impervious   Runoff Depth=3.12"Subcatchment 19S: Site Flow
   Tc=5.0 min   CN=93   Runoff=0.737 cfs  10,171 cf

Total Runoff Area = 39,086 sf   Runoff Volume = 10,171 cf   Average Runoff Depth = 3.12"
22.76% Pervious = 8,895 sf     77.24% Impervious = 30,191 sf
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Summary for Subcatchment 19S: Site Flow

Runoff = 0.737 cfs @ 7.88 hrs,  Volume= 10,171 cf,  Depth= 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-Year Rainfall=3.90"

Area (sf) CN Description

8,895 74 >75% Grass cover, Good, HSG C
8,262 98 Paved parking, HSG C

21,929 98 Paved parking, HSG C

39,086 93 Weighted Average
8,895 22.76% Pervious Area

30,191 77.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 19S: Site Flow

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type IA 24-hr

25-Year Rainfall=3.90"

Runoff Area=39,086 sf

Runoff Volume=10,171 cf

Runoff Depth=3.12"

Tc=5.0 min

CN=93

0.737 cfs
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Appendix F: Utility Plan / Details 
  



PR
IV

AT
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ST
R

EE
T

NW EVERGREEN PLACE

WM

98 LF - 6"SD
S=2.00%

15 LF - 6"SS
S=1.00%

113 LF - 6"SS
S=1.00%

58 LF - 6"SS
S=2.86%

26 LF - 6"SD
S=1.75%

24 LF - 6"SD
S=9.48%

W DCVA-1

W WM-1

SD CB-2
N=5260.29
E=5243.93

RIM=192.92
IE 6" OUT=191.90 (NW)

SD CB-1
N=5442.77
E=5303.87
RIM=203.57
IE 6" OUT=200.57 (S)95 LF - 6"SD

S=8.60%

FP DCDA

FP FDC-1

W CONN-1
FP CONN-1FP CONN-2

FP FH-1

6"FP

SS STUB-1
IE 6" OUT=192.40

SS EX MH-1
RIM=197.53
IE 8" IN=189.58 (NW)
IE 6" IN=189.59 (NW)
IE 8" OUT=189.53 (SE)

SD CONN-2
N=5240.29
E=5226.86

IE 12" IN=189.72 (W)
IE 6" IN=189.97 (N)

IE 12" OUT=189.72 (E)

SD CONN-3
N=5184.07
E=5383.69

IE 15" IN=185.07 (W)
IE 6" IN=185.45 (N)

IE 15" OUT=185.07 (E)

SD COTG-1
N=5264.46
E=5236.69
IE 6" IN=190.43 (SE)
IE 6" IN=190.43 (NE)
IE 6" OUT=190.43 (S)

SD COTG-2
N=5349.42
E=5285.60

IE 6" IN=192.39 (SE)
IE 6" IN=192.39 (N)

IE 6" OUT=192.39 (SW)

91 LF - 4"SS
S=1.00%

SS COTG-1
N=5313.99
E=5503.82

IE 6" IN=190.74 (NW)
IE 4" IN=190.74 (W)

IE 6" OUT=190.74 (NE)

SS

SCALE
20

1 INCH = 20 FEET

20 400

KEY NOTESX

S CONNECT TO WASTE LINE. SEE PLUMBING PLANS FOR
CONTINUATION. SIZE AS NOTED.

DCV

1. COORDINATE WATER SERVICE POINT OF CONNECTION FOR PROPOSED 3" WATER METER.
COORDINATE WITH CITY OF BEAVERTON.

2. REPLACE EXISTING 6" SANITARY SEWER LATERAL WITH PROPOSED 6" SEWER LATERAL
USING TRENCHLESS TECHNOLOGY. CONNECT TO EXISTING BUILDING STUB AND EXISTING
SANITARY SEWER MANHOLE.

3. FIELD VERIFY LOCATION, SIZE, AND IE OF EXISTING STORM MAIN. CONNECT PROPOSED
LATERAL TO MAIN WITH PVC GASKETED SADDLE PER CITY STD DETAIL C2/C-501.

4. COORDINATE FIRE PROTECTION SERVICE POINT OF CONNECTION. COORDINATE WITH CITY
OF BEAVERTON.

5. COORDINATE FIRE HYDRANT POINT OF CONNECTION. COORDINATE WITH CITY OF
BEAVERTON.

SHEET NOTES

UTILITY LABEL LEGEND

STRUCTURE TYPE

CALLOUT DESCRIPTION DETAIL REF.

AD AREA DRAIN

BEND BEND, USE FITTING IF APPL.

BWV BACKWATER VALVE

CB TRAPPED CATCH BASIN

CONN CONNECTION

COTG CLEANOUT TO GRADE

DCDA DOUBLE CHECK DETECTOR

DCVA DOUBLE CHECK VALVE

FD FOUNDATION DRAINAGE POINT

FDC FIRE DEPARTMENT CONNECTION

FH FIRE HYDRANT

GV GATE VALVE

MH MANHOLE

TEE TEE CONNECTION

TD TRENCH DRAIN

WM WATER METER

WYE WYE CONNECTION

STRUCTURE LABEL

XX XX-XX
N: XXXX.XX
E: XXXX.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)

PIPE LABEL

XXLF - XX" XX

UTILITY SIZE

UTILITY LENGTH

UTILITY TYPE

S=X.XX%

SLOPE (WHERE
APPLICABLE)

A1
C504

SHEET LEGEND

B2
C504

CONNECT TO STORM DRAIN/ROOF DRAIN. SEE PLUMBING
PLANS FOR CONTINUATION. SIZE AND IE AS NOTED.RD

CONNECT TO FIRE PROTECTION SYSTEM. SIZE AS
NOTED. SEE PLUMBING PLANS FOR CONTINUATION.FP

1. PIPE BEDDING AND BACKFILL FOR ALL UTILITIES SHALL BE
DONE PER DETAIL A1/C-500

2. STRUCTURES LOCATIONS ARE BASED ON CENTER OF
STRUCTURE.

3. INSTALL THRUST BLOCK ON FIRE AND WATER LINES.

4. CONTRACTOR TO VERIFY TIE-IN ELEVATION AND
COMMUNICATE ANY DISCREPANCIES TO THE ENGINEER OF
RECORD.

5. CONNECTIONS TO ANY STRUCTURE MUST USE AN
APPROVED WATERTIGHT SEAL. THIS INCLUDES MANHOLES,
CATCH BASINS, VAULTS, AREA DRAINS, DITCH INLETS, OR
OTHERS. REFERENCE DETAIL A3/C-501. ANY VARIATION
MUST BE PRE-APPROVED BY THE CITY OF BEAVERTON
ENGINEER. GLUE AND SAND IS NOT ACCEPTABLE.

LOCATION (WHERE
APPLICABLE)

DOUBLE CHECK VAULT

DOUBLE CHECK DETECTOR VAULTDCD

SEE UTILITY ENLARGEMENT
A1 ON SHEET C-401

SCALE: 1" = 20'A1 UTILITY PLAN
CONNECT TO COLD WATER SYSTEM.
SEE PLUMBING PLANS FOR
CONTINUATION. SIZE AS NOTED.

W

A1
C501

A3
C502

1

2

3

3

45

D2
C504

C1
C504

A3
C502

C2
C502

C3
C502

A1
C501

A2
C504

A2
C501

B1
C504

C1
C501

C3
C502

C2
C502
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10 LF - 6
"SD
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11 LF - 6"SD

S=2.00%
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S=
20
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85
 L

F 
- 6

"S
D

S=
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36
%

25 LF - 4"SS
S=1.00%

W

SD AD-8
N=5295.94
E=5367.05

RIM=195.88
IE 6" OUT=193.88 (NE)

SD AD-1
N=5329.25
E=5301.38

RIM=195.50
IE 6" OUT=193.50 (NE)

FP STUB-1

3"W

6"FP

SD AD-2
N=5320.96
E=5348.64
RIM=195.73
IE 6" OUT=193.73 (NW)

SD AD-5
N=5292.81
E=5390.15

RIM=195.80
IE 6" OUT=193.80 (SW)

SD AD-3
N=5267.96
E=5404.95

RIM=195.75
IE 6" OUT=193.75 (NE)

SD AD-7
N=5307.91
E=5369.93

RIM=195.88
IE 6" OUT=193.88 (SE)

SD AD-6
N=5289.65
E=5412.27
RIM=196.04
IE 6" OUT=194.04 (NW)

SD AD-4
N=5281.03
E=5399.11

RIM=195.90
IE 6" OUT=193.90 (NE)

SD TD-1
N=5321.63
E=5329.36

RIM=195.93
IE 6" OUT=193.93 (NE)

SD RD-1
N=5289.26
E=5260.78
IE 6" OUT=193.10 (NW)

SD TD-2
N=5332.61
E=5285.73

RIM=196.81
IE 4" OUT=194.81 (NW)

SD DS-1
N=5303.11
E=5268.75
IE 4" OUT=193.10 (NW)

SD DS-2
N=5252.06
E=5407.68

IE 4" OUT=191.10 (SE)

SD RD-2
N=5251.24
E=5319.06
IE 4" OUT=193.10 (SW)

SD RD-3
N=5213.70
E=5384.44
IE 4" OUT=191.10 (SW)

SD RD-6
N=5266.52
E=5415.26

IE 4" OUT=191.10 (SE)

SD RD-4
N=5340.23
E=5286.66

IE 4" OUT=193.10 (NW)

SD RD-5
N=5307.15
E=5351.90

IE 4" OUT=194.10 (N)

SD COTG-4
N=5249.40
E=5318.00

IE 4" IN=190.60 (NE)
IE 6" OUT=190.60 (SE)

SD COTG-7
N=5310.77
E=5375.58
IE 6" IN=193.54 (SW)
IE 6" OUT=193.54 (SE)

SD COTG-6
N=5292.02
E=5408.16
IE 6" IN=192.79 (NW)
IE 6" IN=192.79 (SE)
IE 6" OUT=192.79 (SW)

SD COTG-5
N=5274.04
E=5416.74
IE 6" IN=189.22 (NW)
IE 6" OUT=189.22 (S)SD COTG-3

N=5207.21
E=5391.29
IE 6" IN=187.76 (NW)
IE 6" OUT=187.76 (S)

SS STUB-2
IE 4" OUT=191.90

SS COTG-2
N=5283.93
E=5417.65
IE 4" IN=191.65 (SW)
IE 4" OUT=191.65 (E)

63 LF - 6"SD

S=2.00%

W STUB-1

FP

RD

RD

RD

RD

RD

RD

SS

SCALE
10

1 INCH = 10 FEET

10 200

SCALE: 1" = 5'A1 UTILITY ENLARGEMENT

17700 SW UPPER BOONES FERRY RD
PORTLAND, OREGON 97223

(503) 624-7005
froelich-engineers.com

1 2 3 4

A

B

C

SHEET NUMBER:

SHEET NAME:

PROJECT ADDRESS:

© COPYRIGHT 2022 - WASHINGTON COUNTYD

17911 NW EVERGREEN PLACE
BEAVERTON, OR 97006

169 N 1st Ave
Hillsboro, OR. 97124

503-846-8751
MFacilitiesExternal@co.washington.or.us
www.co.washington.or.us

PROJECT NAME:

BUILDING NAME:

COUNTY PROJECT MANAGER:

COUNTY PROJECT NUMBER:

ARCHITECT  PROJECT NUMBER:

REVISION / ISSUE SCHEDULE
NO. DESCRIPTION DATE

Facilities and Parks Services Division
Capital Improvement Projects

DEPARTMENT NAME:

Washington County
Support Services

GERO
O N

W
AS

H I N
GTO N COU

N
T

Y

BUILDING NUMBER:

EVERGREEN (EVGR) -
INTENSIVE SERVICES

22-010

HEALTH AND HUMAN
SERVICES

CATT - INTENSIVE
SERVICES BUILDING
(ISB)

A SCHEMATIC DESIGN 11/18/22
B 50% DESIGN DEVELOPMENT 02/24/23
C 100% DESIGN DEVELOPMENT 04/21/23

STUART SPAFFORD

2040

0371A

RENEWS:

OREGON

83603PE

12/31/

STATUS:

SHEET ISSUE DATE:DRAWN BY:

CHECKED BY:

DESIGN REVIEW

04/19/23BLU

EME

Titleblock Version: v2019.04.08 Plot Date / Time: File Path: P:\2022\22-C023 (WashCo CATT - Intensive Services)\300 Document Development - Froelich\302 CAD\PLOT\22-C023-C4.0_UTIL.dwg7/26/2023 8:21:40 AM

PRELIM
IN

ARY

NOT FOR

CONSTRUCTIO
N

D DESIGN REVIEW 05/25/23
E DESIGN REVIEW R1 09/01/23

C-401
UTILITY
ENLARGEMENT

http://froelich-engineers.com/


SCALE: NTSC3 STD MONOLITHIC CURB AND GUTTER
SCALE: NTSC2 CURB TIGHT SIDEWALK

SCALE: NTSC1 CURB TIGHT S/W TREEWELL W/ GRATE

SCALE: NTSA3 STANDARD COMMERCIAL DRIVEWAY
SCALE: NTSA2 RETROFIT CURB TIGHT SINGLE S/W RAMP

SCALE: NTSA1 PIPE TRENCH BACKFILL
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SCALE: NTSA2 FIRE HYDRANT ASSEMBLY INSTALLATION
SCALE: NTSA1 3" DBL CHECK VALVE ASSEMBLY (DCVA)

SCALE: NTSC1 3" COMPOUND WATER METER VAULT
SCALE: NTSC2 PVC GASKETED SADDLE
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SCALE: NTSA3 6" DBL CHECK DETECTOR ASM (DCDA)
SCALE: NTSA2 MID-BLOCK PEDESTRIAN CROSSING

SCALE: NTSC3 3" DCVA DETAIL NOTES
SCALE: NTSC2 6" DCDA DETAIL NOTES
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SCALE: NTSA1 HEAVY  CONCRETE PAVEMENT SECTION

NOTES:
1. JOINTS:

- CONSTRUCT CONTRACTION JOINTS AT 15' MAX. SPACING AND AT RAMPS.
- CONSTRUCT EXPANSION JOINTS AT 200' MAX. SPACING AT POINTS OF     
TANGENCY AND AT ENDS OF EACH DRIVEWAY.

2. PROVIDE MEDIUM TO COARSE BROOM FINISH.

#4 REBAR AT 24" OC,
EACH WAY

X" THICK PORTLAND
CEMENT CONCRETE

X" OF SUBBASE
COURSE

COMPACT
SUBGRADE

X"
/2

NOTES:
1. - CONSTRUCT CONTRACTION JOINTS AT 15' MAX. SPACING AND AT RAMPS.

- CONSTRUCT EXPANSION JOINTS AT 200' MAX. SPACING AT POINTS OF TANGENCY AND AT
ENDS OF EACH DRIVEWAY.

2. PROVIDE MEDIUM TO COARSE BROOM FINISH.

SCALE: NTSD2 CONCRETE PAVEMENT SECTION

NOTES:
1. CURB EXPOSURE 'E' = 6", TYP. VARY AS SHOWN ON PLANS OR AS DIRECTED.

2. CONSTRUCT CONTRACTION JOINTS AT 15' MAX. SPACING AND AT RAMPS. CONSTRUCT
EXPANSION JOINTS AT 200' MAX SPACING AT POINTS OF TANGENCY AND AT ENDS OF EACH
DRIVEWAY.

3. TOPS OF ALL CURBS SHALL SLOPE TOWARD THE ROADWAY AT 2% UNLESS OTHERWISE
SHOWN OR AS DIRECTED.

4. DIMENSIONS ARE NOMINAL AND MAY VARY TO CONFORM WITH CURB MACHINE AS
APPROVED BY THE ENGINEER.

SCALE: NTSC2 STANDARD CONCRETE CURB

SCALE: NTSA2 CONCRETE CURB ENDING

4" THICK PORTLAND
CEMENT CONCRETE

2" OF SUBBASE
COURSE

COMPACT
SUBGRADE

R=3
8"

R=3
4" BACKFILL TO

TOP OF CURB

PAVEMENT

4" OF SUBBASE
COURSE

TOP OF
PAVEMENT

TOP OF CURB

BOTTOM OF CURB

COMPACTED
SUBGRADE

16
"

E

6"

9"

12"

6"

SECTION

6"

18"Ø MIN

36
"

M
IN

.

4000 PSI
CONCRETE

STD. 4" DIA. SCHED. 40
GALVANIZED STEEL
(PAINTED YELLOW) FILLED
WITH CONCRETE

SMOOTH GROUT
RADIUS TOP

FINISHED GRADE

SCALE: NTSB1 PIPE BOLLARD (4" DIA)

30
"

M
IN

.

3" WIDE BAND OF WHITE
REFLECTIVE TAPE SCALE: NTSC3 TYPICAL PARKING LAYOUT

VAN

PRECAST CONCRETE
WHEEL STOP
(WHERE APPLICABLE)

B2
C503

ADA
SIGN

B3
C503

 36°

4'

3'

36°

ANGLE ORIENTATION
FOR FIELD LAYOUT

SCALE: NTSB3 ADA PARKING SIGN - TYPE 1

NOTES:
1. 2" ID GALVANIZED STANDARD

STEEL PIPE WITH CLOSED TOP
(ASTM A120-65).

2. 8" DIA. CONCRETE FILLED POST
HOLE.

--SIGN NO. R7-8
   PER MUTCD

--ATTACH SIGN NO.
   R7-8P WHERE APPLICABLE

RESERVED
PARKING

VAN
ACCESSIBLE

EDGE OF AC
PARKING LOT

4" WHITE
STRIPE (TYP.)

4" WHITE
STRIPE (TYP.)

ADA SYMBOL AND "VAN"
ACCESSIBLE TEXT SHALL
OCCUR ONLY AT STALLS
SHOWN ON PLANS

BLUE
BACKGROUND
(OPTIONAL)

NOTE 2

NOTE 1

9' TYP.
(U.N.O.)

6"

1'

12
"

6' (8' VAN), TYP.
(U.N.O.)

18
.5

' S
TD

 S
TA

LL
15

' C
O

M
PA

C
T 

ST
AL

L
(S

EE
 P

LA
N

)

8.5' STD STALL
7.5' COMPACT STALL

(SEE PLAN)

6' (8' VAN), TYP.
(U.N.O.)

2' (TYP.)

24" MIN.

28
" M

IN
.

7'

6"

6"

12"

18
"

SCALE: NTSB2 PRECAST CONCRETE WHEEL STOP

NOTES:
1. DIMENSIONS ARE NOMINAL AND MAY VARY TO CONFORM TO MANUFACTURER'S

PRODUCTS APPROVED BY ENGINEER.

6" MIN.

TYP.

9"

72"

INSTALL 3/4" x 18"
DOWEL ANCHOR, TYP.

DRAINAGE
SLOT, TYP.

6"

7.
5%

M
AX

.

PLAN

SECTION 'A'

A

7.5% MAX.

LANDSCAPE
AREA

CONCRETE
CURB

CONCRETE CURB

CONCRETE
SIDEWALK

6" R
(TYP.)

EDGE OF RAMP
TO BE FLUSH

WITH AC
CONCRETE
SIDEWALK

COMPACT
SUBGRADE

BASE
MATERIAL

DETECTABLE
WARNING
(WHERE SHOWN
ON PLAN.)

6'

5'
(U.N.O)

2'

SCALE: NTSC1 CURB RAMP - TYPE 2

NOTES:
1. CONCRETE SHALL BE 3,000 PSI.

CURB FLUSH

SCALE: NTSA3 ASPHALT PAVEMENT SECTION (ONSITE)

COMPACTED
SUBGRADE

2" OF 3/4"-0" CRUSHED
AGGREGATE LEVELING
COURSE

AC SURFACE COURSE:
1.5" OF 1/2" DENSE GRADED,
LEVEL 2 HMAC

AC BASE COURSE:
1.5" OF 1/2" DENSE GRADED,
LEVEL 2 HMAC

8" OF 1-1/2"-0" CRUSHED
AGGREGATE BASE COURSE
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SCALE: NTSB2 TRAPPED CATCH BASIN

NOTES:
1. CONTRACTOR TO WIDEN EXCAVATION AS REQUIRED TO OBTAIN COMPACTION WITH

CONTRACTORS COMPACTION EQUIPMENT.

2. 1/4" STEEL PLATE, BITUMINOUS COATED. AS MANUFACTURED BY GIBSON STEEL BASINS
OR APPROVED EQUAL.

6"

24"
SQUARE

6"

24
"

M
IN

.
6"

CONCRETE COLLAR.
4000 PSI CONCRETE
OMIT IN NON-TRAFFIC
AREAS OR WHERE
CONFLICTS WITH CURB

#4 REBAR LOOP

PIPE SIZE
PER PLAN

PAVEMENT

12
"

M
IN

.

ENGINEERED FILL

NOTE 2

6" MIN.
TYP.

GREASE
TRAP W/

HINGED LID

HEAVY DUTY 28" MIN SQ.
TRAFFIC GRATE.
RIM=PER PLAN

SECTION

IE PER
PLAN

PLAN

FLOW

18
" M

IN
.

36
" M

AX
.

FINISH GRADE

FDC STAND PIPE.
VERIFY SIZE

NOTE 1

SIDE

SINGLE PORT INLET.
VERIFY MAKER,
MODEL AND SIZE

THRUST BLOCK

SECTION

NOTE 1

FLOW

NOTES:
1. MIN. 3000 PSI CONCRETE ANCHOR PAD TO BE 12"x12"x6" THICK, UNLESS NOTED OTHERWISE.

ELIMINATE IF INSTALLED IN CONCRETE PAVED AREA.

2. USE FLANGE OR THREADED FITTINGS.

3. CONTRACTOR SHALL PROVIDE SINGLE CHECK VALVE AND BALL DRIP VALVE IN ACCESSIBLE
LOCATION INSIDE DCDA VAULT. COORDINATE WITH PLUMBING.

SCALE: NTSA2
FIRE DEPARTMENT CONNECTION (FDC)
SINGLE PORT

TO VALVE
AND BOX

HARD SURFACE LANDSCAPE AREA

RISER O.D.
+ 12" MIN.

1"
 M

AX
.

6"
 M

IN
.

4" MIN.

2"
 M

IN
.

MECHANICAL PLUG
WITH GASKET

CAST IRON FRAME
SET IN CONCRETE

#4 HOOP CENTERED
IN 3000 PSI
CONCRETE PAD.

PROVIDE 14" MIN.
CLEARANCE FOR
CONCRETE PAD AND
RISER PIPE

RISER PIPE

45° BEND

INSTALL PLUG WITH
GASKET IF END OF
LINE

SERVICE CONNECTION
IF REQUIRED

BEDDING MATERIAL

CAST IRON FRAME AND
COVER TO FINISHED

GRADE IN PAVED AREAS

AC PVM'T OR CONC. PAVING OR
OTHER SURFACING

CARRIER
PIPE

WYE BRANCH

TRENCH BACKFILL

NOTES:
1. CAST IRON FRAME AND COVER SHALL MEET H-20 LOAD REQUIREMENT.

2. FOR CARRIER PIPE SIZE 6"Ø AND LESS, PROVIDE RISER PIPE SIZE TO MATCH CARRIER PIPE.

3. FOR CARRIER PIPE SIZE 8"Ø AND LARGER, RISER PIPE SHALL BE 6"Ø.

4. RISER PIPE MATERIAL TO MATCH CARRIER PIPE MATERIAL.

SCALE: NTSC1 STANDARD CLEANOUT (COTG)

NOTES:
1. DRAIN AND GRATE BY ADS OR APPROVED EQUAL.

COMPACT SUBGRADE

IE (OUT)=
PER PLAN

PIPE SIZE
PER PLAN

12" DIA. LIGHT DUTY GRATE FINISHED GRADE

12" DIA. DRAINTECH BASIN BY
ADS OR APPROVED EQUAL

SCALE: NTSD2 AREA DRAIN - TYPE 1

VA
R

IE
S,

SE
E 

PL
AN

4"
 M

IN
.

6"±

4"
MIN.

SECTION
NOTES:
1. TRENCH DRAIN SHALL BE NDS DURA SLOPE TRENCH DRAIN. MINIMUM DEPTH = 6"

2. TRENCH DRAINS GRATE SHALL BE IRON AGE RAIN 6" HEEL PROOF RAIN TRENCH GRATE.

3. TRENCH SYSTEM SHALL BE INSTALLED PER MANUFACTURER'S INSTRUCTIONS.

PAVEMENT SEE NOTE 2

PAVEMENT

SEE NOTE 1

SCALE: NTSB1 TRENCH DRAIN - 6 INCH WIDE

4"

NOTES:
1. EXTENDABLE BACKWATER VALVE TO BE MANUFACTURED BY CLEAN CHECK OR

APPROVED EQUAL AND SHALL BE INSTALLED PER MANUFACTURER'S RECOMMENDATIONS.

FLOW FLOW

1" MIN.

FRAME AND COVER
SIMILAR TO STD.
CLEANOUT DETAIL

EXTENDABLE
BACKWATER
VALVE

SCALE: NTSA1 EXTENDABLE BACKWATER VALVE

4"
MIN.

SCALE: NTSA3 PERIMETER FOUNDATION DRAIN

2
1

TOP OF GROUND/PAVEMENT
SLOPE AWAY FROM BUILDING

PER GRADING PLAN

6" SEAL OF COMPACTED NATIVE
SOIL (LANDSCAPED AREAS

ONLY)

WRAP DRAINAGE FABRIC
AROUND ALL SIDES, 12" MIN.

OVERLAP

DRAINAGE
FILL

PERFORATED
DRAIN PIPE.
SEE NOTE 1

NATIVE SOIL OR
STRUCTURAL FILL

NOTES:
1. LAY PERFORATED DRAIN PIPE ON MIN. 0.5% GRADIENT, WIDENING EXCAVATION AS

REQUIRED. MAINTAIN PIPE ABOVE 2:1 SLOPE AS SHOWN.

2. CONNECT TO FOUNDATION DRAIN STUBOUT SHOWN ON PLANS.

4"
MIN.
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SCALE: NTSC3 CURB RAMP - TYPE 1

NOTES:
1. CONCRETE SHALL BE 3,000 PSI.

NOTES:
1. CONCRETE SHALL BE 3,000 PSI.

SCALE: NTSB3 CURB RAMP - TYPE 3

5'
(SEE PLANS)

CURB TAPER

A

1.5% MAX.

5'

6.5' MIN (TYP.
BOTH SIDES)

2'

CURB TAPER

SECTION 'A'

PLAN

7.5% MAX.7.5% MAX.

1.
5%

M
AX

.

EDGE OF RAMP TO
BE FLUSH WITH AC

PAVEMENT
SECTION

COMPACTED
SUBGRADE

BASE MATERIAL

CONCRETE
SIDEWALK

DETECTABLE WARNING
PER LANDSCAPE PLANS

(WHERE SHOWN ON PLAN.)

6" CURB EXPOSURE

CURB FLUSH CURB FLUSH

5'
(SEE PLANS)

CURB TAPER

A

5'

7' MIN (TYP.)

2'

PLAN

7.5% MAX.

1.
5%

M
AX

.

EDGE OF RAMP TO
BE FLUSH WITH AC

DETECTABLE
WARNING

(WHERE
SHOWN ON

PLAN)

6" CURB EXPOSURECURB FLUSH

1.5% MAX.

SECTION 'A'

PAVEMENT
SECTION

COMPACTED
SUBGRADE

BASE MATERIAL

CONCRETE
SIDEWALK
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CATT Intensive Services Building  Froelich Engineers 
Job #22-C023 

 
(Preliminary) Stormwater Drainage Report 
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Appendix G: Operation and Maintenance 
 

PROVIDED IN
FINAL REPORT


