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PROJECT OVERVIEW 

The City of Beaverton, in partnership with Washington County, is proposing to improve the Denney 

Road right-of-way between SW 105th Avenue and Scholls Ferry Road. The proposed improvements 

include adding bike lanes, curb and gutters, concrete driveways and sidewalks and landscaping along the 

project corridor. Overall the project is adding 0.48 acres of impervious area to the corridor and will 

disturb 2.32 acres of land. The project area falls within City of Beaverton (COB) jurisdiction. The COB has 

adopted the current version of Clean Water Services Design and Construction Standards for stormwater 

management. 

The purpose of this stormwater management report is to present stormwater best management 

practices (BMP) for conveyance, hydromodification and water quality treatment to be installed as part 

of the Denny Road retrofit project.  This study demonstrates that the proposed design meets or exceeds 

requirements and guidelines for CWS standards per CWS R&O 19-5 as amended by R&O 19-22 and COB 

Design and Construction standards. Table 1 below summarize these requirements.   

Table 1. CWS R&O 19-5 (As Amended by R&O 19-22) & COB Requirements 

Design Requirement CWS & COB Governing Criteria 

Soil & Hydrologic Soil Group Aloha Silt Loam, Soil Group C/D 

Risk Level Moderate 

Development Class Developed Area 

Project Size Large (>80,000 sf) 

Project Category Category 2 

Hydromodification SBUH Peak-Flow Matching Detention per CWS design section 4.03.5b(2) 

Treatment Area 
New Impervious Area + 3 x (Modified Impervious – Permanently 

Removed Impervious) per CWS 

Treatment Storm 
0.36 inches of precipitation falling in 4 hours with an average storm 

return period of 96 hours per CWS & COB 

Flow Control 

Match post-developed discharge rate to one-half the 2-year pre-

developed flow. Match pre- and post-development discharge rate in the 

10 and 25-year events. 

Conveyance 

25-Year; 24-hour SBUH Method for Pipe  

25-Year; 24-hour SBUH Method for Open Channel  

Provide 1’ minimum freeboard from roadway for the 25-year; 24-hour 

storm event 

¼ mile downstream or to a distance where the project site contributes 

less than 5 percent of the total tributary drainage flow 
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Table 2 below summaries the design storm events and associated precipitation rates. 

Table 2. Precipitation Frequency Estimates 

 

 

 

 

 

 

 

 

 

 

BASIN CHARACTERISTICS 

Existing Conditions 

SW Denny Road project stormwater runoff between OR 217 and SW Schools Ferry Road flows to a low 

point along the project corridor, where it is collected and outfalls north via a 24” pipe to a Fanno Creek 

tributary. Approximately 12.7 acres of additional offsite stormwater runoff is collected and routed 

through the project corridor to the outfall. HHPR proposes to maintain the existing conveyance system, 

outfall and flow patterns to the maximum extent practical.  

The Natural Resource Conservation Service (NRCS) Soil Survey identifies the existing soils onsite to be a 

primarily Aloha Silt Loam and Huberly Silt Loam, which are both classified as Hydrologic Soil Groups C/D.  

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. Due to existing soil, infiltration 

was not used as a viable disposal method for this project. The project assumes groundwater conditions 

to be at the ordinary high water of the Fanno Creek tributary, around approximately 190.00. See 

Appendix B for Soil Survey information.  

The assumed curve numbers for this report are shown in Table 3 below (see Appendix B for curve 

number information).  

Table 3. Assumed Curve Numbers 

Condition Curve Number 

Impervious Areas  98 

Proposed Landscape Areas (Good Condition, Soil C/D) 75 

Modified Existing Impervious Areas per CWS 4.08.6.d 75 

Existing Pervious Areas (Fair Condition, Soil C/D) 79 

Existing Impervious Gravel Areas (Soil C/D) 90 

 

CWS/COB Return Period in Hydroflow 

Model for governing design 

storm Event Precip (in/hr) 

0.36" in 3 hrs (100% impervious) 1-yr (COB) 

2-yr: 2.5 2-yr (CWS/COB) 

5-yr: 3.1 5-yr (CWS/COB) 

10-yr: 3.45 10-yr (CWS/COB) 

25-yr: 3.9 25-yr (CWS/COB) 

100-yr: 4.5 100-yr (CWS/COB) 
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Proposed Conditions 

The project will provide new sidewalks, bike lane and turn lane to the Denny Road corridor, resulting in 

1.66 acres of new or modified impervious area. In general, the project will not have a significant increase 

in pollutant generating impervious area. The footprint of the bike lane and turn lane does extend 

beyond the existing road footprint. The existing and proposed impervious areas are outlined in Table 4 

below. Appendix A for existing and proposed basin delineation and impervious areas.   

Table 4. Impervious & Pervious Basin Areas 

Basin 

Pre-Development Post-Development 

Impervious (ac) Pervious (ac) 
New/Modified 

Impervious (ac) 

Existing 

Impervious (ac) 

Pervious 

(ac) 

A1 0.374 0.061 0.185 0.249 0.000 

A2 1.039 0.524 0.789 0.545 0.230 

A3 0.060 0.003 0.028 0.035 0.000 

A4 0.061 0.006 0.036 0.031 0.000 

A5 0.059 0.002 0.032 0.029 0.000 

A6 0.059 0.006 0.030 0.030 0.005 

A7 0.074 0.003 0.040 0.038 0.000 

A8 0.213 0.093 0.092 0.116 0.099 

A9 0.147 0.069 0.094 0.080 0.043 

A10 0.392 0.161 0.312 0.185 0.056 

A11 0.051 0.101 0.022 0.018 0.113 

Total 2.531 1.030 1.660 1.355 0.546 

STORMWATER MANAGEMENT 

Water Quality 

The COB and CWS treatment requirements and standards will be met by utilizing a LIDA extended dry 

basin and an existing regional proprietary treatment facility. The COB and CWS water quality approach 

requires the treatment of a storm event totaling 0.36 inches of precipitation falling in 3 hours, as 

modified by COB Chapter 5 Engineering Design Manual. The project stormwater treatment area is based 

on the following CWS equation, up to the total existing impervious surface on the site:  

��� ����� 	
����
 ���� ���. ��� = ��� ��������
� + �3 ×  �!����! ��������
�� =
25,935 ��. �� + 3 ∗ 46,384 ��. �� = 165,087 ��. �� (3.79 ac) 

The total new, modified and existing impervious area within the SW Denny Road project public basin is 

131,334 sq. ft. (3.02 acres).  Therefore, the maximum water quality area will be the total impervious 

area of the project corridor. Due to existing utilities, large offsite conveyance basins, existing flow 

patterns, and limited elevation at the project corridor low point, portions of the project corridor cannot 

be collected and directed to a stormwater facility. HHPR proposes to collect equivalent existing 

untreated and undetained impervious area for portions of the project unable to be managed.  

Basin A1 drains north to an existing 8’x24’ storm filter cartridge vault sized to handle the entire water 

quality flow within the basin limits. The entire impervious contribution will be treated within the basin. 

This basin assumes no detention and will be undetained.  
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Basin A2 and A11 are public ROW basins within the Denny Road corridor that will drain to the proposed 

extended dry basin (EDB). Basins B1, B2, and B3 are offsite private and public basins that were identified 

as untreated and undetained and will be routed through the EDB for treatment and detention. These 

basins contribute to the existing conveyance system within Denny Road and will mitigate for portions 

along the corridor that are unable to be collected and routed to the proposed facility. Basin A2, B1, B2 

and B3 were all modeled with a pre-development time of concentration of 11.0 minutes and a post-

developed time of concentration of 5 minutes. The existing basin has existing drainage ditches, which 

resulted in the higher existing time of concentration within the basin. 

The Applegrove subdivision to the south has an existing 12-inch pipe that intersects with the extended 

dry basin. The subdivision was analyzed and determined that it was 50% impervious area within the 

drainage basin, Basin B4. This impervious area was based on asbuilt data provided by the City of 

Beaverton, published zoning for the subdivision and aerial imaging. Based on the provided asbuilts, the 

existing subdivision currently discharges into Denny Road without any treatment or detention. The basin 

was determined that it could not be intercepted and routed around the proposed LIDA extended dry 

basin; therefore, HHPR has provided a design the treat and detain this existing subdivision.  

The proposed 5 ft x 155 ft flat bottom EDB is 3.5 feet deep with orifice control for metered water quality 

treatment. A 60” pre-treatment manhole is installed upstream prior to outfalling into the facility. The 

bottom of the pond is set at 193.00 and will connect to the existing conveyance system within Denny 

Road and outfall to the Fanno Creek tributary to the north. The proposed pond will have 0.2’ of dead 

storage and total 3.5 feet in height. The facility will be lined with 3:1 side slope within the treatment 

ponding area and vertical retaining walls surrounding over 50% of the proposed stormwater facility. The 

EDB has a total calculated water quality volume of 4,430 cu.ft, which would result in a water quality 

ponding depth of 2.26 ft within the proposed facility.  

Table 5 below outlines the stormwater treatment plan for the project corridor. The project will treat 

31,944 sq. ft. more than the required water quality area. Refer to Appendix A for basin delineation and 

proposed areas for all treated and untreated basins. This water quality area was determined for CWS 

water quality flow calculations only. The CWS water quality design flow anticipated from the water 

quality design storm is based on the following CWS formulas and modified by the COB Chapter 5 

Engineering Design Manual. 

����� 	
����
 -��
�� �.�� = 0.36 ��/� × ���� ���. ���
12 ��//��� = 0.36 ��/� × 144,342 ���. ���

12 ��//��� = 4,430 .
. �� 

����� 	
����
 1��� �.��� = 234 �56.78.�
9:,;:: �<� =  =,=>: 56.78

9:,;:: �<�  = 0.401 cfs 

Table 5. Water Quality Treatment Summary 

Basins Impervious Area  
CWS Water 

Quality Volume  

CWS Water 

Quality Flow  

Proposed 

Treatment Method 

A1 18,936 sq.ft 568 cu.ft 0.053 cfs 
Existing 8’x24’ 

storm filter vault 

A2, A11, B1, 

 B2, B3, B4 
144,342 sq.ft 4,430 cu.ft 0.401 cfs 

8,839 sf Extended 

Dry Basin 

Total 163,278 sq.ft    
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The orifice was sized based on CWS 4.09.5 equation for a 48-hour drawdown time.  

?@A B����.� = 24 x
	

�D2EFG:.H

I

:.H

= 24 x

0.401 .��
0.62 J2�32.2��2

3 2.13�K
:.H

I

:.H

= 3.5 �/ 

A 3.5 in orifice will meter the water quality event for the treated area and existing subdivision to the 

south, and a second orifice is set above the maximum water quality ponding depth to provide flow 

control for stormwater event above the water quality event.  

Pollutants of concern related to commercial development and roadway construction include sediment, 

nutrients, pesticides, herbicides, fungicides, metals (zinc, copper, lead, etc.), oil, grease and other 

petroleum. DEQ’s pollutant removal requirements (OAR 340-041-0345) identifies the required 

phosphorous removal efficiency of proposed improvements to be a minimum of 65%. The anticipated 

project phosphorus removal is within the required range. Section 4.04.3.c(1) of the current CWS design 

standards list extended dry basins as approved LIDA water quality facilities that meet the design 

efficiency standard for pollutant removal. These selected stormwater management best management 

practices (BMP) specifically target all pollutants of concern.  

Basin A10 will have a 60” pre-treatment manhole to alleviate the flow contribution to the existing 72” 

pre-treatment manhole located directly upstream of the existing 24” outfall within SW Denny Road. The 

existing 72” pre-treatment manhole is undersized for the contributing 15.5 acres of total area. This basin 

will provide pre-treatment only and is not accounted in the total treated area for the project. Refer to 

Appendix C for pre-treatment manhole size calculations. 

Hydromodification Assessment & Detention 

A CWS hydromodification assessment has been conducted per CWS DCS section 4.03.3. Following the 

point of discharge to the receiving reach determines the site is located within the “Fanno Creek 

tributary” reach. This basin is considered “low risk”. The development class lists the site within an 

“Developed” area. The total project re-developed impervious area is more than 80,000 sf, which per 

CWS DCS 4.03.3.c.2 is a “large” project. Finally, using the above information, CWS DCS 4.03.5 and CWS 

Table 4-2, the project is listed as hydromodification Category 2.  

Projects in Category 2 represent those with a moderate anticipated hydromodification risk. Per CWS DCS 

section 4.03.5.b, any of the following approaches may be used to address hydromodification: 

1. Infiltration facility, using the standard sizing described in Section 4.08.5 

2. Peak-Flow Matching Detention, using design criteria described in Section 4.08.6. 

3. Flow Duration Curve Matching Detention using the size methodology described in Section 

4.08.7. 

Considering the site’s space constraints, the Santa-Barbara Hydrograph Peak-Flow Matching Detention 

approach was used to size the proposed stormwater facility. Detention shall comply with both COB and 

CWS requirements. The COB and CWS require the proposed discharge for the 2-year, 24-hour storm to 

be detained and reduced to half that of the existing discharge rates. COB and CWS also require that the 

post-development runoff rates from the site do not exceed the pre-development runoff rates for the 

5,10 and 25-year events for peak flow matching.  
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As previously mentioned, portions of the public improvements are unable to be captured and routed to 

a detention facility. The proposed extended dry basin was sized to manage flows for the new or 

modified impervious area added to the project corridor, as well as the existing impervious area.  

The flow will be controlled via a standard double ditch inlet and flow control manhole with a 3.5” orifice 

at 193.00, 5.0” orifice at 195.47 (above the water quality event), and overflow weir set at 196.15. The 

facility walls are designed to contain the entire volume for a 100-year storm event; however, no 

freeboard is provided with this design. The facility maximized that length within the available open 

space. The Basin B4, Applegrove subdivision, was unable to be routed around the proposed facility, 

providing additional contribution that prevents meeting the minimum freeboard requirement. A design 

exception is needed for not providing a minimum of 1.0 foot freeboard from the 25-year water surface 

elevation within the extended dry basin.  

In the event the flow control structure becomes clogged, the stormwater will overtop the wall and flow 

north into the Denny Road to a catch basin at the low point, ultimately outflowing to the Fanno Creek 

tributary. The private properties bordering the south side of the stormwater facility are over 1 to 5 feet 

higher than the roadway. No stormwater will flow onto adjacent private property. Elevations 

correspond to the NGVD29 vertical datum. 

The entire extended dry pond and structures will be publicly maintained per section 4.07.7 of the CWS 

standards by the City of Beaverton. The flow control manhole and double ditch inlets are within 19 feet 

from the side where the maintenance vehicle can drive and park along Denny Road and will be fully 

accessible to maintenance staff. Refer to Appendix E for the Operations and Maintenance plan for the 

proposed extended dry basin.  

The onsite EDB is sized to ensure the project’s total runoff (public and private improvements) does not 

exceed the allowable flow rate during any storm event. Refer to Table 6 for the total project pre-

developed and post-developed runoff rates. The proposed flows include both offsite conveyance basins 

and project basins to be managed. All A and B basins are reflected in overall flow analysis. Any basins 

that ultimately contribute and routed through the proposed facility were accounted for within the 

target flows. Additionally, undetained basins A1, A3, A4, A5, A6, A7, A8, A9 and A10 are included within 

the overall flow analysis. See Appendix B for individual basin flows and allowable targets and Appendix C 

for SBUH hydrographs summaries. (Full hydrographs can be made available upon request). 

The project will meet all COB and CWS flow control standards for the entire proposed design and reduce 

runoff during all stormwater events. 

Table 6. Overall Flow Analysis Pre-Development & Post-Development Runoff Rates  

Design Storm 

Events 

Pre-

Development 

Flow (cfs) 

Post-Development 

Flow Allowable 

Targets (cfs) 

Detained  

Release Rate (cfs) 
Difference  

2-yr, 24-hr 2.378 2.249 1.536 -0.713 

5-yr, 24-hr 3.245 3.245 2.174 -1.071 

10-yr, 24-hr 3.769 3.769 2.958 -0.811 

25-yr, 24-hr 4.463 4.463 4.456 -0.007 
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Conveyance 

The pipe conveyance system was sized and/or analyzed using the undetained 25-year, 24-hour SBUH 

method (see Appendix A for conveyance basin map and Appendix D for conveyance hydrographs and 

pipe capacity calculations). Table 7 below illustrates that the proposed stormwater conveyance system 

is adequately sized. The project maintains the existing conveyance system within Denny Road to the 

most extent possible. Portion of project is pulled offline to an extended dry basin before connecting 

back to the existing conveyance system and outfalling to a Fanno Creek tributary.  

Table 7. Pipe Capacity Analysis 

Pipe Contributing Basins 
25-YR 

Runoff1 (cfs) 

Pipe 

Size (in) 

Min. Pipe 

Slope (%) 
Pipe Capacity * (cfs) 

1 Basin B1, B2, B3, A2 2.49 12 0.50 2.52 

2 Basin A8, C4 0.42 12 5.38 8.26 

3 Basin A9 0.17 12 0.61 2.78 

4 Basin A11 0.07 12 15.00 13.80 

5 Basin C5 0.22 12 5.71 8.51 

6 Basin A10 0.47 12 1.00 3.56 

7 Basin C1, A7 5.50 24 0.47 15.51 

8 
Basin B1, B2, B3, B4, A2, A11, 

C3 
4.35 15 0.50 4.57 

9 
Basin B1, B2, B3, B4, A2, A10, 

A11, C3 
4.75 24 0.50 16.00 

10 
Basin B1, B2, B3, B4, A2, A7, 

A9, A10, A11, C1, C3 
10.35 24 0.83 20.61 

11 
Basin B1, B2, B3, B4,  A2, A7, 

A8, A9, A10, C1, C3, C4, C5 
10.99 24 0.50 16.00 

(1) See Appendix A Pre-Developed Plan for pipe locations, Appendix C for hydrographs and Appendix D for 

pipe capacity calculations. 

Downstream Analysis 

To satisfy COB and CWS detention requirements, the project will provide detention which meets or 

exceeds COB and CWS flow control requirements (Post peak flow ≤ Pre peak flow). The proposed 

improvements will decrease the peak flows leaving the site during all storm events. During the 25-year 

storm event, the proposed outfall will have a net new increase of 0.43 cfs from the pre-development to 

the post-development undetained flow. This constitutes only 4 percent of the total tributary drainage 

flow at the outfall. Additionally, this increase is conservative, since it uses CWS pre-development curve 

number of 75 for all modified imperious area within the project limits. Additionally, HHPR provided a 

visual investigation of the downstream system from the project discharge point. 

The project discharges into a natural creek tributary of Fanno Creek. The tributary has a defined channel 

for approximately 100 feet before widening to a marshy wetland with no real defined channel. The 

project outfalls into an established floodplain per FEMA. The area is heavily forested area with no 
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structures or culverts restricting flows downstream before it’s confluence with Fanno Creek 

approximately 400 feet downstream.   

The channel was not accessible to transverse, so visual inspection was only observed at the outfall and 

from adjacent private properties. Photographs of the vegetated corridor and wetlands were taken from 

the 9845 SW Denny Road complex walking trail going through the floodplain fringes. Photos can be 

found in Appendix D of this report. HHPR reviewed LIDAR and as-built data from adjacent properties 

along the floodplain, finding existing adjacent properties were all outside the floodplain.  Refer to 

Appendix D for asbuilt grading plan of downstream properties.  

The surrounding properties have no history of recent flooding. The CWS hydromodification tool 

identifies the tributary joining Fanno Creek in a “low” risk portion of the creek. HHPR will maintain the 

existing outfall and will not impact the vegetated corridor of the tributary or surrounding wetland areas. 

Since the project will match the pre-developed 25-year, 24-hour peak runoff flow rates, HHPR does not 

anticipate any surface water increase or adverse impacts to the downstream system. 

Engineering Conclusion 

The proposed stormwater management plan will achieve stormwater management to Clean Water 

Services R&O 19-22 Standards and City of Beaverton design standards. 
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APPENDIX B – SOILS AND BASIN DATA 



Soil Map—Washington County, Oregon
(Denny Road)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/26/2022
Page 1 of 3
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
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
Web Soil Survey URL: 
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 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

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 21, Oct 27, 2021

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 
18, 2021

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Washington County, Oregon
(Denny Road)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/26/2022
Page 2 of 3



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Aloha silt loam 5.5 90.3%

2225A Huberly silt loam, 0 to 3 
percent slopes

0.6 9.7%

Totals for Area of Interest 6.1 100.0%

Soil Map—Washington County, Oregon Denny Road

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/26/2022
Page 3 of 3



Washington County, Oregon

1—Aloha silt loam

Map Unit Setting
National map unit symbol: 21x8
Elevation: 150 to 250 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 160 to 210 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Aloha and similar soils: 90 percent
Minor components: 1 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Aloha

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old loamy alluvium

Typical profile
H1 - 0 to 8 inches: silt loam
H2 - 8 to 46 inches: silt loam
H3 - 46 to 65 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high (0.20 to 0.57 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.8 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Ecological site: R002XC007OR - Valley Swale Group
Forage suitability group: Somewhat Poorly Drained 

(G002XY005OR)
Other vegetative classification: Somewhat Poorly Drained 

(G002XY005OR)

Map Unit Description: Aloha silt loam---Washington County, Oregon Denny Road

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/26/2022
Page 1 of 2
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Hydrologic Soil Group: C/D



Hydric soil rating: No

Minor Components

Huberly
Percent of map unit: 1 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY006OR)
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Washington County, Oregon
Survey Area Data: Version 21, Oct 27, 2021

Map Unit Description: Aloha silt loam---Washington County, Oregon Denny Road

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/26/2022
Page 2 of 2



Washington County, Oregon

2225A—Huberly silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2sv3y
Elevation: 150 to 260 feet
Mean annual precipitation: 39 to 51 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Huberly and similar soils: 90 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Huberly

Setting
Landform: Swales on terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Silty glaciolacustrine deposits

Typical profile
A - 0 to 8 inches: silt loam
BAg - 8 to 15 inches: silt loam
Btg - 15 to 25 inches: silt loam
2Btx1 - 25 to 38 inches: silt loam
2Btx2 - 38 to 59 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.01 to 0.01 in/hr)
Depth to water table: About 0 to 8 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Ecological site: R002XC007OR - Valley Swale Group
Forage suitability group: Poorly Drained (G002XY006OR)
Other vegetative classification: Poorly Drained (G002XY006OR)

Map Unit Description: Huberly silt loam, 0 to 3 percent slopes---Washington County, Oregon Denny Road

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/26/2022
Page 1 of 2

sheilas
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Hydrologic Soil Group: C/D



Hydric soil rating: Yes

Minor Components

Verboort
Percent of map unit: 3 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Other vegetative classification: Poorly Drained (G002XY006OR)
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Washington County, Oregon
Survey Area Data: Version 21, Oct 27, 2021

Map Unit Description: Huberly silt loam, 0 to 3 percent slopes---Washington County, Oregon Denny Road

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/26/2022
Page 2 of 2



Chapter 2

2–5(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2a Runoff curve numbers for urban areas 1/

Curve numbers for
-------------------------------------------  Cover description  ----------------------------------------- -----------hydrologic soil group -------------

Average percent
Cover type and hydrologic condition impervious area 2/ A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.) 3/:
Poor condition (grass cover < 50%) .......................................... 68 79 86 89
Fair condition (grass cover 50% to 75%) .................................. 49 69 79 84
Good condition (grass cover > 75%) ......................................... 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.

(excluding right-of-way) ............................................................. 98 98 98 98
Streets and roads:

Paved; curbs and storm sewers (excluding
right-of-way) ................................................................................ 98 98 98 98
Paved; open ditches (including right-of-way) .......................... 83 89 92 93
Gravel (including right-of-way) ................................................. 76 85 89 91
Dirt (including right-of-way) ...................................................... 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)  4/ ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,

desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) ...................................................................... 96 96 96 96

Urban districts:
Commercial and business ................................................................. 85 89 92 94 95
Industrial ............................................................................................. 72 81 88 91 93

Residential districts by average lot size:
1/8 acre or less (town houses) .......................................................... 65 77 85 90 92
1/4 acre ................................................................................................ 38 61 75 83 87
1/3 acre ................................................................................................ 30 57 72 81 86
1/2 acre ................................................................................................ 25 54 70 80 85
1 acre ................................................................................................... 20 51 68 79 84
2 acres .................................................................................................. 12 46 65 77 82

Developing urban areas

Newly graded areas
(pervious areas only, no vegetation) 5/ ................................................................ 77 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2c).

1 Average runoff condition, and Ia = 0.2S.
2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are

directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space
cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN’s for the newly graded  pervious areas.
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Chapter 2

2–7(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2c Runoff curve numbers for other agricultural lands 1/

  Curve numbers for
--------------------------------------- Cover description  --------------------------------------                 ------------ hydrologic soil group ---------------

Hydrologic
Cover type condition A B C D

Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing. 2/ Fair 49 69 79 84

Good 39 61 74 80

Meadow—continuous grass, protected from — 30 58 71 78
grazing and generally mowed for hay.

Brush—brush-weed-grass mixture with brush Poor 48 67 77 83
the major element. 3/ Fair 35 56 70 77

Good 30 4/ 48 65 73

Woods—grass combination (orchard Poor 57 73 82 86
or tree farm). 5/ Fair 43 65 76 82

Good 32 58 72 79

Woods. 6/ Poor 45 66 77 83
Fair 36 60 73 79

Good 30 4/ 55 70 77

Farmsteads—buildings, lanes, driveways, — 59 74 82 86
and surrounding lots.

1  Average runoff condition, and Ia = 0.2S.
2  Poor: <50%) ground cover or heavily grazed with no mulch.

 Fair: 50 to 75% ground cover and not heavily grazed.
 Good: > 75% ground cover and lightly or only occasionally grazed.

3  Poor: <50% ground cover.
 Fair: 50 to 75% ground cover.
 Good: >75% ground cover.

4  Actual curve number is less than 30; use CN = 30 for runoff computations.
5  CN’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed

from the CN’s for woods and pasture.
6  Poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.

 Fair: Woods are grazed but not burned, and some forest litter covers the soil.
 Good: Woods are protected from grazing, and litter and brush adequately cover the soil.
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Denny Road Improvement Project
Time of Concentration Calculations
Prepared by Harper Houf Peterson Righellis Inc.

Job No.  WAS-39

Notes: Time of Concentration (tc) calculated to the treatment discharge location

2-Year, 24-Hour Rainfall = 2.5 inches

EXISTING

A2, B1, B2, B3 A10

tc sheet flow: tc sheet flow:

L = 248 ft L = 100 ft

S = 4.0 % S = 1.7 %

n = 0.011 Paved n = 0.011 Paved

tc1 = 0.01 Min tc1 = 0.00 Min

tc Pipe flow: tc Pipe flow:

L = 1160 ft L = 64 ft

S = 0.7 % S = 0.56 %

n = 0.013 Pipe n = 0.013 Pipe

D = 12 in D = 12 in

V = 3.89 fps V = 3.38 fps

tc2 = 4.97 Min tc2 = 0.32 Min

tc Open Channel flow: tc Open Channel flow:

L = 260 ft L = 260 ft

a = 0.27 ft^2 a = 0.27 ft^2

P = 1.80 ft P = 1.26 ft

n = 0.03 average for gravel n = 0.03 average for gravel

S = 0.03 ft/ft S = 0.030 ft/ft

tc3 = 1.96 Min tc3 = 2.72 Min

tc Pipe flow: tc Pipe flow:

L = 149 ft L = 119 ft

S = 1.6 % S = 2.78 %

n = 0.013 Pipe n = 0.013 Pipe

D = 12 in D = 12 in

V = 5.79 fps V = 7.53 fps

tc4 = 0.43 Min tc4 = 0.26 Min

tc Open Channel flow: tc Open Channel flow:

L = 65 ft L = 180 ft

a = 0.27 ft^2 a = 0.27 ft^2

P = 1.70 ft P = 1.26 ft

n = 0.03 average for gravel n = 0.03 average for gravel

S = 0.02 ft/ft S = 0.030 ft/ft

tc5 = 1.82 Min tc3 = 2.72 Min

tc Pipe flow: tc Pipe flow:

L = 245 ft L = 70 ft

S = 1 % S = 1.8 %

n = 0.013 Pipe n = 0.013 Pipe

D = 12 in D = 24 in

V = 5.35 fps V = 9.62 fps

tc6 = 0.76 Min tc6 = 0.12 Min

tc Pipe flow: tc = tc1 + tc2 + tc3 = 6.1 Min

L = 108 ft

S = 1 %

n = 0.013 Pipe

D = 15 in

V = 6.20 fps

tc7 = 0.29 Min

tc Pipe flow:

L = 296 ft

S = 0.8 %

n = 0.013 Pipe

D = 24 in

V = 6.41 fps

tc7 = 0.77 Min

tc = tc1 + tc2 + tc3 = 11.0 Min

February 2024



Denny RD
Basin Parameters
Prepared by Harper Houf Peterson Righellis Inc.

Job No. WAS-39

NRCS Curve Numbers (CN) used:

Ground Cover C Condition

Pre-Development Modified Impervious75 Existing 

Wood-Grass Combo (Fair Condition) 79 Existing 

Wood-Grass Combo (Good Condition)75 Proposed 

Impervious 98 Proposed 

Gravel 90 Existing 

Hydrologic Group:C/D

Pre-Developed Project Basins:

Basin
Total Area 

(SF)

Total Area 

(AC)

Impervious Area 

(SF) CN=75/98

Impervious Area 

(AC)

Gravel Area (SF) 

CN=90

Gravel Area 

(AC)

Pervious Area 

(SF) CN=79

Pervious 

Area (AC)
tc (min)

EX 2-yr  Flow 

(cfs)

2-yr 

Allowable 

Flow (cfs)

EX 5-yr  

Flow (cfs)

EX 10-yr  

Flow (cfs)

EX 25-yr  

Flow (cfs)

A1 18936 0.435 16290 0.374 0 0.000 2646 0.061 5.0 0.164 0.155 0.219 0.252 0.295

A2 68102 1.563 44006 1.010 1266 0.029 22830 0.524 11.0 0.419 0.357 0.593 0.700 0.842

A3 2763 0.063 2625 0.060 0 0.000 138 0.003 5.0 0.022 0.022 0.030 0.034 0.040

A4 2916 0.067 2675 0.061 0 0.000 241 0.006 5.0 0.022 0.020 0.030 0.034 0.040

A5 2643 0.061 2556 0.059 0 0.000 87 0.002 5.0 0.020 0.019 0.027 0.031 0.041

A6 2857 0.066 2578 0.059 0 0.000 279 0.006 5.0 0.021 0.019 0.029 0.033 0.040

A7 3373 0.077 3232 0.074 0 0.000 141 0.003 5.0 0.026 0.024 0.035 0.041 0.048

A8 13341 0.306 9288 0.213 0 0.000 4053 0.093 5.0 0.103 0.093 0.140 0.163 0.193

A9 9439 0.217 6063 0.139 352 0.008 3024 0.069 5.0 0.065 0.056 0.091 0.107 0.128

A10 24090 0.553 16098 0.370 968 0.022 7024 0.161 6.1 0.155 0.132 0.220 0.260 0.312

A11 6638 0.152 2235 0.051 0 0.000 4403 0.101 5.0 0.041 0.034 0.060 0.071 0.086

Total 155098 3.561 107646 2.471 2586 0.059 44866 1.030 62 1.058 0.929 1.474 1.726 2.065

Pre-Developed Offsite Basins:

Basin
Total Area 

(SF)

Total Area 

(AC)

Impervious Area 

(SF) CN=98

Impervious Area 

(AC)

Pervious Area (SF) 

CN=79

Pervious Area 

(AC)
tc (min)

2-yr  Flow 

(cfs)

5-yr  Flow 

(cfs)

 10-yr  Flow 

(cfs)

25-Yr Flow 

(cfs)

B1 33132 0.761 10008 0.230 23124 0.531 11.0 0.200 0.287 0.340 0.410

B2 34029 0.781 16603 0.381 17426 0.400 11.0 0.263 0.356 0.413 0.487

B3 30603 0.703 27804 0.638 2799 0.064 11.0 0.353 0.447 0.502 0.573

C2 60254 1.383 30127 0.692 30127 0.692 5.0 0.504 0.681 0.788 0.928

Total 158018 3.628 84542 1.941 73476 1.687 1.320 1.771 2.043 2.398

February 2024



Denny RD
Basin Parameters
Prepared by Harper Houf Peterson Righellis Inc.

Job No. WAS-39

NRCS Curve Numbers (CN) used:

Ground Cover C Condition

Pre-Development Modified Impervious 75 Existing 

Wood-Grass Combo (Fair Condition) 79 Existing 

Wood-Grass Combo (Good Condition) 75 Proposed 

Impervious 98 Proposed 

Gravel 90 Existing 

Hydrologic Group: C/D

Post-Developed Project Basins:

Basin
Total Area 

(SF)

Total Area 

(AC)

New Impervious 

Area (SF) CN=98

New Impervious 

Area (AC)

Modified 

Impervious Area 

(SF) CN=98

Modified 

Impervious 

Area (AC)

Non-Modified 

Existing 

Impervious 

Area(SF) CN=98

Non-

Modified 

Existing 

Impervious 

Area(AC) 

Pervious 

Area (SF) 

CN=75

Pervious Area 

(AC)
tc (min)

2-yr  Flow 

(cfs)

5-yr  Flow 

(cfs)

 10-yr  Flow 

(cfs)

25-Yr Flow 

(cfs)

A1 18936 0.435 2646 0.061 5424 0.125 10866 0.249 0 0.000 5.0 0.250 0.313 0.350 0.398

A2 68102 1.563 14086 0.323 20276 0.465 23730 0.545 10010 0.230 5.0 0.789 1.006 1.133 1.297

A3 2763 0.063 138 0.003 1082 0.025 1543 0.035 0 0.000 5.0 0.036 0.046 0.051 0.058

A4 2916 0.067 241 0.006 1323 0.030 1352 0.031 0 0.000 5.0 0.039 0.048 0.054 0.061

A5 2643 0.061 87 0.002 1313 0.030 1243 0.029 0 0.000 5.0 0.035 0.044 0.049 0.056

A6 2857 0.066 40 0.001 1274 0.029 1304 0.030 239 0.005 5.0 0.035 0.044 0.05 0.057

A7 3373 0.077 141 0.003 1585 0.036 1647 0.038 0 0.000 5.0 0.045 0.056 0.063 0.071

A8 13341 0.306 915 0.021 3086 0.071 5044 0.116 4296 0.099 5.0 0.129 0.168 0.192 0.223

A9 9439 0.217 1520 0.035 2595 0.060 3468 0.080 1856 0.043 5.0 0.104 0.134 0.151 0.174

A10 24090 0.553 5559 0.128 8049 0.185 8049 0.185 2433 0.056 5.0 0.291 0.369 0.415 0.474

A11 6638 0.152 562 0.013 377 0.009 769 0.018 4930 0.113 5.0 0.034 0.050 0.061 0.074

Total 155098 3.561 25935 0.595 46384 1.065 59015 1.355 23764 0.546 1.787 2.278 2.569 2.943

Post-Developed Offsite Basins:

Basin
Total Area 

(SF)
Total Area (AC)

Impervious Area 

(SF) CN=98

Impervious Area 

(AC)

Pervious Area (SF) 

CN=79
Pervious Area (AC) tc (min)

2-yr  Flow 

(cfs)

5-yr  Flow 

(cfs)

 10-yr  Flow 

(cfs)

25-Yr Flow 

(cfs)

B1 33132 0.761 10008 0.230 23124 0.531 5.0 0.215 0.307 0.363 0.438

B2 34029 0.781 16603 0.381 17426 0.400 5.0 0.281 0.38 0.440 0.519

B3 30603 0.703 27804 0.638 2799 0.064 5.0 0.071 0.138 0.181 0.240

B4 60254 1.383 30127 0.692 30127 0.692 5.0 0.504 0.681 0.788 0.928

Total 158018 3.628 84542 1.941 73476 1.687 1.071 1.506 1.772 2.125

February 2024



Denny RD
Basin Parameters
Prepared by Harper Houf Peterson Righellis Inc.

Job No. WAS-39

NRCS Curve Numbers (CN) used:

Ground Cover C Condition

Pre-Development Modified Impervious 75 Existing 

Wood-Grass Combo (Fair Condition) 79 Existing 

Wood-Grass Combo (Good Condition) 75 Proposed 

Impervious 98 Proposed 

Gravel 90 Existing 

Hydrologic Group: C/D

Conveyance Offsite Basins:

Basin
Total Area 

(SF)

Total Area 

(AC)

Non-Modified 

Existing 

Impervious 

Area(SF) CN=98

Non-Modified 

Existing 

Impervious 

Area(AC) CN=98

Pervious Area (SF) 

CN=75

Pervious Area 

(AC)
tc (min)

2-yr  Flow 

(cfs)

5-yr  Flow 

(cfs)

 10-yr  Flow 

(cfs)

25-Yr Flow 

(cfs)

C1 309178 7.098 200966 4.614 108212 2.484 5.0 3.033 3.979 4.543 5.280

C3 60632 1.392 23040 0.529 37592 0.863 5.0 0.437 0.609 0.714 0.853

C4 14234 0.327 5409 0.124 8825 0.203 5.0 0.103 0.143 0.168 0.200

C5 11547 0.265 9300 0.213 2247 0.052 5.0 0.131 0.167 0.189 0.217

D1 290 0.007 290 0.007 0 0.000 5.0 0.004 0.005 0.006 0.006

D2 548 0.013 548 0.013 0 0.000 5.0 0.007 0.009 0.010 0.012

Total 396429 9.101 239552.78 5.499 156876 3.601 3.715 4.912 5.630 6.568

February 2024
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Hydrograph Summary Report

1

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 0.143 2 474 2,052 ------ ------ ------ PRE-DEVELOPED A1 EX IMP

2 SBUH Runoff 0.013 2 480 295 ------ ------ ------ PRE-DEVELOPED A1 MOD IMP

3 SBUH Runoff 0.010 2 480 185 ------ ------ ------ PRE-DEVELOPED A1 PERV

4 Combine 0.164 2 476 2,533 1, 2, 3 ------ ------ PRE-DEVELOPED A1 - COMBINED

6 SBUH Runoff 0.294 2 480 4,492 ------ ------ ------ PRE-DEVELOPED A2 EX IMP

7 SBUH Runoff 0.041 2 482 1,098 ------ ------ ------ PRE-DEVELOPED A2 MOD IMP

8 SBUH Runoff 0.075 2 480 1,593 ------ ------ ------ PRE-DEVELOPED A2 PERV

9 SBUH Runoff 0.010 2 480 153 ------ ------ ------ PRE-DEVELOPED A2 GRAVEL

10 Combine 0.419 2 480 7,336 6, 7, 8,
9

------ ------ PRE-DEVELOPED A2 - COMBINED

12 SBUH Runoff 0.020 2 474 288 ------ ------ ------ PRE-DEVELOPED A3 EX IMP

13 SBUH Runoff 0.003 2 480 59 ------ ------ ------ PRE-DEVELOPED A3 MOD IMP

14 SBUH Runoff 0.000 2 480 9 ------ ------ ------ PRE-DEVELOPED A3 PERV

15 Combine 0.022 2 476 348 12, 13, ------ ------ PRE-DEVELOPED A3- COMBINED

17 SBUH Runoff 0.018 2 474 256 ------ ------ ------ PRE-DEVELOPED A4 EX IMP

18 SBUH Runoff 0.003 2 480 71 ------ ------ ------ PRE-DEVELOPED A4 MOD IMP

19 SBUH Runoff 0.001 2 480 18 ------ ------ ------ PRE-DEVELOPED A4 PERV

20 Combine 0.022 2 476 345 17, 18, 19 ------ ------ PRE-DEVELOPED A4 - COMBINED

22 SBUH Runoff 0.017 2 474 239 ------ ------ ------ PRE-DEVELOPED A5 EX IMP

23 SBUH Runoff 0.003 2 480 71 ------ ------ ------ PRE-DEVELOPED A5 MOD IMP

24 SBUH Runoff 0.000 2 480 6 ------ ------ ------ PRE-DEVELOPED A5 PERV

25 Combine 0.020 2 476 316 22, 23, 24 ------ ------ PRE-DEVELOPED A5 - COMBINED

27 SBUH Runoff 0.017 2 474 247 ------ ------ ------ PRE-DEVELOPED A6 EX IMP

28 SBUH Runoff 0.003 2 480 68 ------ ------ ------ PRE-DEVELOPED A6 MOD IMP

29 SBUH Runoff 0.001 2 480 18 ------ ------ ------ PRE-DEVELOPED A6 PERV

30 Combine 0.021 2 476 334 27, 28, 29 ------ ------ PRE-DEVELOPED A6 -COMBINED

32 SBUH Runoff 0.022 2 474 313 ------ ------ ------ PRE-DEVELOPED A7 EX IMP

33 SBUH Runoff 0.004 2 480 85 ------ ------ ------ PRE-DEVELOPED A7 MOD IMP

34 SBUH Runoff 0.000 2 480 9 ------ ------ ------ PRE-DEVELOPED A7 PERV

35 Combine 0.026 2 476 407 32, 33, 34 ------ ------ PRE-DEVELOPED A7 - COMBINED

37 SBUH Runoff 0.082 2 474 1,170 ------ ------ ------ PRE-DEVELOPED A8 EX IMP

WAS39 Denny Rd_Pre-Developed.gpw Return Period: 2 Year Tuesday, 02 / 13 / 2024
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Hydrograph Summary Report

2

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)

38 SBUH Runoff 0.007 2 480 168 ------ ------ ------ PRE-DEVELOPED A8 MOD IMP

39 SBUH Runoff 0.015 2 480 283 ------ ------ ------ PRE-DEVELOPED A8 PERV

40 Combine 0.103 2 476 1,621 37, 38, 39 ------ ------ PRE-DEVELOPED A8 - COMBINED

42 SBUH Runoff 0.046 2 474 659 ------ ------ ------ PRE-DEVELOPED A9 EX IMP

43 SBUH Runoff 0.006 2 480 142 ------ ------ ------ PRE-DEVELOPED A9 MOD IMP

44 SBUH Runoff 0.011 2 480 210 ------ ------ ------ PRE-DEVELOPED A9 PERV

45 SBUH Runoff 0.003 2 478 42 ------ ------ ------ PRE-DEVELOPED A9 GRAVEL

46 Combine 0.065 2 478 1,053 42, 43, 44,
45

------ ------ PRE-DEVELOPED A9 - COMBINED

48 SBUH Runoff 0.025 2 474 354 ------ ------ ------ PRE-DEVELOPED A11 EX IMP

49 SBUH Runoff 0.001 2 480 21 ------ ------ ------ PRE-DEVELOPED A11 MOD IMP

50 SBUH Runoff 0.016 2 480 307 ------ ------ ------ PRE-DEVELOPED A11 PERV

51 Combine 0.041 2 478 683 48, 49, 50 ------ ------ PRE-DEVELOPED A11 - COMBINED

53 SBUH Runoff 0.106 2 474 1,525 ------ ------ ------ PRE-DEVELOPED A10 EX IMP

54 SBUH Runoff 0.018 2 480 437 ------ ------ ------ PRE-DEVELOPED A10 MOD IMP

55 SBUH Runoff 0.026 2 480 489 ------ ------ ------ PRE-DEVELOPED A10 PERV

56 SBUH Runoff 0.008 2 478 116 ------ ------ ------ PRE-DEVELOPED A10 GRAVEL

57 Combine 0.155 2 478 2,567 53, 54, 55,
56

------ ------ PRE-DEVELOPED A10 - COMBINED

59 SBUH Runoff 0.056 2 482 1,507 ------ ------ ------ PRE-DEVELOPED A1 EX IMP

60 SBUH Runoff 0.009 2 480 195 ------ ------ ------ PRE-DEVELOPED A1 PERV

62 SBUH Runoff 0.124 2 480 1,896 ------ ------ ------ PRE-DEVELOPED B1 IMP

63 SBUH Runoff 0.076 2 480 1,614 ------ ------ ------ PRE-DEVELOPED B1 PERV

64 Combine 0.200 2 480 3,510 62, 63 ------ ------ PRE-DEVELOPED B1 - COMBINED

66 SBUH Runoff 0.206 2 480 3,141 ------ ------ ------ PRE-DEVELOPED B2 IMP

67 SBUH Runoff 0.057 2 480 1,216 ------ ------ ------ PRE-DEVELOPED B2 PERV

68 Combine 0.263 2 480 4,356 66, 67 ------ ------ PRE-DEVELOPED B2 - COMBINED

70 SBUH Runoff 0.344 2 480 5,259 ------ ------ ------ PRE-DEVELOPED B3 IMP

71 SBUH Runoff 0.009 2 480 195 ------ ------ ------ PRE-DEVELOPED B3 PERV

72 Combine 0.353 2 480 5,453 70, 71 ------ ------ PRE-DEVELOPED B3 - COMBINED

WAS39 Denny Rd_Pre-Developed.gpw Return Period: 2 Year Tuesday, 02 / 13 / 2024
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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 0.180 2 474 2,592 ------ ------ ------ PRE-DEVELOPED A1 EX IMP

2 SBUH Runoff 0.024 2 480 466 ------ ------ ------ PRE-DEVELOPED A1 MOD IMP

3 SBUH Runoff 0.017 2 480 279 ------ ------ ------ PRE-DEVELOPED A1 PERV

4 Combine 0.219 2 476 3,338 1, 2, 3 ------ ------ PRE-DEVELOPED A1 - COMBINED

6 SBUH Runoff 0.369 2 480 5,674 ------ ------ ------ PRE-DEVELOPED A2 EX IMP

7 SBUH Runoff 0.081 2 480 1,733 ------ ------ ------ PRE-DEVELOPED A2 MOD IMP

8 SBUH Runoff 0.129 2 480 2,401 ------ ------ ------ PRE-DEVELOPED A2 PERV

9 SBUH Runoff 0.014 2 480 210 ------ ------ ------ PRE-DEVELOPED A2 GRAVEL

10 Combine 0.593 2 480 10,017 6, 7, 8,
9

------ ------ PRE-DEVELOPED A2 - COMBINED

12 SBUH Runoff 0.025 2 474 364 ------ ------ ------ PRE-DEVELOPED A3 EX IMP

13 SBUH Runoff 0.005 2 480 93 ------ ------ ------ PRE-DEVELOPED A3 MOD IMP

14 SBUH Runoff 0.001 2 480 14 ------ ------ ------ PRE-DEVELOPED A3 PERV

15 Combine 0.030 2 476 458 12, 13, ------ ------ PRE-DEVELOPED A3- COMBINED

17 SBUH Runoff 0.022 2 474 323 ------ ------ ------ PRE-DEVELOPED A4 EX IMP

18 SBUH Runoff 0.006 2 480 112 ------ ------ ------ PRE-DEVELOPED A4 MOD IMP

19 SBUH Runoff 0.002 2 480 27 ------ ------ ------ PRE-DEVELOPED A4 PERV

20 Combine 0.030 2 476 462 17, 18, 19 ------ ------ PRE-DEVELOPED A4 - COMBINED

22 SBUH Runoff 0.021 2 474 302 ------ ------ ------ PRE-DEVELOPED A5 EX IMP

23 SBUH Runoff 0.006 2 480 112 ------ ------ ------ PRE-DEVELOPED A5 MOD IMP

24 SBUH Runoff 0.001 2 480 9 ------ ------ ------ PRE-DEVELOPED A5 PERV

25 Combine 0.027 2 476 423 22, 23, 24 ------ ------ PRE-DEVELOPED A5 - COMBINED

27 SBUH Runoff 0.022 2 474 312 ------ ------ ------ PRE-DEVELOPED A6 EX IMP

28 SBUH Runoff 0.006 2 480 108 ------ ------ ------ PRE-DEVELOPED A6 MOD IMP

29 SBUH Runoff 0.002 2 480 27 ------ ------ ------ PRE-DEVELOPED A6 PERV

30 Combine 0.029 2 476 448 27, 28, 29 ------ ------ PRE-DEVELOPED A6 -COMBINED

32 SBUH Runoff 0.027 2 474 396 ------ ------ ------ PRE-DEVELOPED A7 EX IMP

33 SBUH Runoff 0.007 2 480 134 ------ ------ ------ PRE-DEVELOPED A7 MOD IMP

34 SBUH Runoff 0.001 2 480 14 ------ ------ ------ PRE-DEVELOPED A7 PERV

35 Combine 0.035 2 476 544 32, 33, 34 ------ ------ PRE-DEVELOPED A7 - COMBINED

37 SBUH Runoff 0.103 2 474 1,478 ------ ------ ------ PRE-DEVELOPED A8 EX IMP
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Hydrograph Summary Report

4

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)

38 SBUH Runoff 0.014 2 480 265 ------ ------ ------ PRE-DEVELOPED A8 MOD IMP

39 SBUH Runoff 0.025 2 480 426 ------ ------ ------ PRE-DEVELOPED A8 PERV

40 Combine 0.140 2 476 2,169 37, 38, 39 ------ ------ PRE-DEVELOPED A8 - COMBINED

42 SBUH Runoff 0.058 2 474 833 ------ ------ ------ PRE-DEVELOPED A9 EX IMP

43 SBUH Runoff 0.012 2 480 224 ------ ------ ------ PRE-DEVELOPED A9 MOD IMP

44 SBUH Runoff 0.019 2 480 316 ------ ------ ------ PRE-DEVELOPED A9 PERV

45 SBUH Runoff 0.004 2 476 58 ------ ------ ------ PRE-DEVELOPED A9 GRAVEL

46 Combine 0.091 2 476 1,430 42, 43, 44,
45

------ ------ PRE-DEVELOPED A9 - COMBINED

48 SBUH Runoff 0.031 2 474 448 ------ ------ ------ PRE-DEVELOPED A11 EX IMP

49 SBUH Runoff 0.002 2 480 34 ------ ------ ------ PRE-DEVELOPED A11 MOD IMP

50 SBUH Runoff 0.027 2 480 463 ------ ------ ------ PRE-DEVELOPED A11 PERV

51 Combine 0.060 2 478 944 48, 49, 50 ------ ------ PRE-DEVELOPED A11 - COMBINED

53 SBUH Runoff 0.132 2 474 1,926 ------ ------ ------ PRE-DEVELOPED A10 EX IMP

54 SBUH Runoff 0.036 2 480 690 ------ ------ ------ PRE-DEVELOPED A10 MOD IMP

55 SBUH Runoff 0.043 2 480 738 ------ ------ ------ PRE-DEVELOPED A10 PERV

56 SBUH Runoff 0.011 2 478 159 ------ ------ ------ PRE-DEVELOPED A10 GRAVEL

57 Combine 0.220 2 478 3,512 53, 54, 55,
56

------ ------ PRE-DEVELOPED A10 - COMBINED

59 SBUH Runoff 0.111 2 480 2,378 ------ ------ ------ PRE-DEVELOPED A1 EX IMP

60 SBUH Runoff 0.016 2 480 293 ------ ------ ------ PRE-DEVELOPED A1 PERV

62 SBUH Runoff 0.156 2 480 2,394 ------ ------ ------ PRE-DEVELOPED B1 IMP

63 SBUH Runoff 0.131 2 480 2,433 ------ ------ ------ PRE-DEVELOPED B1 PERV

64 Combine 0.287 2 480 4,827 62, 63 ------ ------ PRE-DEVELOPED B1 - COMBINED

66 SBUH Runoff 0.258 2 480 3,966 ------ ------ ------ PRE-DEVELOPED B2 IMP

67 SBUH Runoff 0.099 2 480 1,833 ------ ------ ------ PRE-DEVELOPED B2 PERV

68 Combine 0.356 2 480 5,799 66, 67 ------ ------ PRE-DEVELOPED B2 - COMBINED

70 SBUH Runoff 0.431 2 480 6,642 ------ ------ ------ PRE-DEVELOPED B3 IMP

71 SBUH Runoff 0.016 2 480 293 ------ ------ ------ PRE-DEVELOPED B3 PERV

72 Combine 0.447 2 480 6,935 70, 71 ------ ------ PRE-DEVELOPED B3 - COMBINED

WAS39 Denny Rd_Pre-Developed.gpw Return Period: 5 Year Tuesday, 02 / 13 / 2024

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024



Hydrograph Summary Report

5

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 0.201 2 474 2,907 ------ ------ ------ PRE-DEVELOPED A1 EX IMP

2 SBUH Runoff 0.032 2 480 575 ------ ------ ------ PRE-DEVELOPED A1 MOD IMP

3 SBUH Runoff 0.021 2 480 338 ------ ------ ------ PRE-DEVELOPED A1 PERV

4 Combine 0.252 2 476 3,820 1, 2, 3 ------ ------ PRE-DEVELOPED A1 - COMBINED

6 SBUH Runoff 0.412 2 480 6,364 ------ ------ ------ PRE-DEVELOPED A2 EX IMP

7 SBUH Runoff 0.108 2 480 2,138 ------ ------ ------ PRE-DEVELOPED A2 MOD IMP

8 SBUH Runoff 0.164 2 480 2,905 ------ ------ ------ PRE-DEVELOPED A2 PERV

9 SBUH Runoff 0.016 2 480 243 ------ ------ ------ PRE-DEVELOPED A2 GRAVEL

10 Combine 0.700 2 480 11,650 6, 7, 8,
9

------ ------ PRE-DEVELOPED A2 - COMBINED

12 SBUH Runoff 0.028 2 474 409 ------ ------ ------ PRE-DEVELOPED A3 EX IMP

13 SBUH Runoff 0.006 2 480 115 ------ ------ ------ PRE-DEVELOPED A3 MOD IMP

14 SBUH Runoff 0.001 2 480 17 ------ ------ ------ PRE-DEVELOPED A3 PERV

15 Combine 0.034 2 476 524 12, 13, ------ ------ PRE-DEVELOPED A3- COMBINED

17 SBUH Runoff 0.025 2 474 362 ------ ------ ------ PRE-DEVELOPED A4 EX IMP

18 SBUH Runoff 0.008 2 480 138 ------ ------ ------ PRE-DEVELOPED A4 MOD IMP

19 SBUH Runoff 0.002 2 480 33 ------ ------ ------ PRE-DEVELOPED A4 PERV

20 Combine 0.034 2 476 533 17, 18, 19 ------ ------ PRE-DEVELOPED A4 - COMBINED

22 SBUH Runoff 0.023 2 474 339 ------ ------ ------ PRE-DEVELOPED A5 EX IMP

23 SBUH Runoff 0.008 2 480 138 ------ ------ ------ PRE-DEVELOPED A5 MOD IMP

24 SBUH Runoff 0.001 2 480 11 ------ ------ ------ PRE-DEVELOPED A5 PERV

25 Combine 0.031 2 476 488 22, 23, 24 ------ ------ PRE-DEVELOPED A5 - COMBINED

27 SBUH Runoff 0.024 2 474 350 ------ ------ ------ PRE-DEVELOPED A6 EX IMP

28 SBUH Runoff 0.007 2 480 133 ------ ------ ------ PRE-DEVELOPED A6 MOD IMP

29 SBUH Runoff 0.002 2 480 33 ------ ------ ------ PRE-DEVELOPED A6 PERV

30 Combine 0.033 2 476 517 27, 28, 29 ------ ------ PRE-DEVELOPED A6 -COMBINED

32 SBUH Runoff 0.031 2 474 444 ------ ------ ------ PRE-DEVELOPED A7 EX IMP

33 SBUH Runoff 0.009 2 480 166 ------ ------ ------ PRE-DEVELOPED A7 MOD IMP

34 SBUH Runoff 0.001 2 480 17 ------ ------ ------ PRE-DEVELOPED A7 PERV

35 Combine 0.041 2 476 626 32, 33, 34 ------ ------ PRE-DEVELOPED A7 - COMBINED

37 SBUH Runoff 0.115 2 474 1,658 ------ ------ ------ PRE-DEVELOPED A8 EX IMP
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Hydrograph Summary Report

6

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)

38 SBUH Runoff 0.018 2 480 326 ------ ------ ------ PRE-DEVELOPED A8 MOD IMP

39 SBUH Runoff 0.032 2 480 516 ------ ------ ------ PRE-DEVELOPED A8 PERV

40 Combine 0.163 2 476 2,500 37, 38, 39 ------ ------ PRE-DEVELOPED A8 - COMBINED

42 SBUH Runoff 0.065 2 474 934 ------ ------ ------ PRE-DEVELOPED A9 EX IMP

43 SBUH Runoff 0.015 2 480 276 ------ ------ ------ PRE-DEVELOPED A9 MOD IMP

44 SBUH Runoff 0.023 2 480 383 ------ ------ ------ PRE-DEVELOPED A9 PERV

45 SBUH Runoff 0.005 2 476 67 ------ ------ ------ PRE-DEVELOPED A9 GRAVEL

46 Combine 0.107 2 476 1,660 42, 43, 44,
45

------ ------ PRE-DEVELOPED A9 - COMBINED

48 SBUH Runoff 0.035 2 474 502 ------ ------ ------ PRE-DEVELOPED A11 EX IMP

49 SBUH Runoff 0.002 2 480 41 ------ ------ ------ PRE-DEVELOPED A11 MOD IMP

50 SBUH Runoff 0.034 2 480 560 ------ ------ ------ PRE-DEVELOPED A11 PERV

51 Combine 0.071 2 478 1,103 48, 49, 50 ------ ------ PRE-DEVELOPED A11 - COMBINED

53 SBUH Runoff 0.148 2 474 2,160 ------ ------ ------ PRE-DEVELOPED A10 EX IMP

54 SBUH Runoff 0.047 2 480 851 ------ ------ ------ PRE-DEVELOPED A10 MOD IMP

55 SBUH Runoff 0.054 2 480 893 ------ ------ ------ PRE-DEVELOPED A10 PERV

56 SBUH Runoff 0.013 2 478 185 ------ ------ ------ PRE-DEVELOPED A10 GRAVEL

57 Combine 0.260 2 478 4,088 53, 54, 55,
56

------ ------ PRE-DEVELOPED A10 - COMBINED

59 SBUH Runoff 0.148 2 480 2,933 ------ ------ ------ PRE-DEVELOPED A1 EX IMP

60 SBUH Runoff 0.020 2 480 355 ------ ------ ------ PRE-DEVELOPED A1 PERV

62 SBUH Runoff 0.174 2 480 2,686 ------ ------ ------ PRE-DEVELOPED B1 IMP

63 SBUH Runoff 0.166 2 480 2,944 ------ ------ ------ PRE-DEVELOPED B1 PERV

64 Combine 0.340 2 480 5,629 62, 63 ------ ------ PRE-DEVELOPED B1 - COMBINED

66 SBUH Runoff 0.288 2 480 4,449 ------ ------ ------ PRE-DEVELOPED B2 IMP

67 SBUH Runoff 0.125 2 480 2,218 ------ ------ ------ PRE-DEVELOPED B2 PERV

68 Combine 0.413 2 480 6,666 66, 67 ------ ------ PRE-DEVELOPED B2 - COMBINED

70 SBUH Runoff 0.482 2 480 7,450 ------ ------ ------ PRE-DEVELOPED B3 IMP

71 SBUH Runoff 0.020 2 480 355 ------ ------ ------ PRE-DEVELOPED B3 PERV

72 Combine 0.502 2 480 7,804 70, 71 ------ ------ PRE-DEVELOPED B3 - COMBINED
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7

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 0.228 2 474 3,313 ------ ------ ------ PRE-DEVELOPED A1 EX IMP

2 SBUH Runoff 0.043 2 480 722 ------ ------ ------ PRE-DEVELOPED A1 MOD IMP

3 SBUH Runoff 0.026 2 480 417 ------ ------ ------ PRE-DEVELOPED A1 PERV

4 Combine 0.295 2 476 4,452 1, 2, 3 ------ ------ PRE-DEVELOPED A1 - COMBINED

6 SBUH Runoff 0.467 2 480 7,251 ------ ------ ------ PRE-DEVELOPED A2 EX IMP

7 SBUH Runoff 0.145 2 480 2,687 ------ ------ ------ PRE-DEVELOPED A2 MOD IMP

8 SBUH Runoff 0.210 2 480 3,581 ------ ------ ------ PRE-DEVELOPED A2 PERV

9 SBUH Runoff 0.019 2 480 287 ------ ------ ------ PRE-DEVELOPED A2 GRAVEL

10 Combine 0.842 2 480 13,807 6, 7, 8,
9

------ ------ PRE-DEVELOPED A2 - COMBINED

12 SBUH Runoff 0.032 2 474 466 ------ ------ ------ PRE-DEVELOPED A3 EX IMP

13 SBUH Runoff 0.009 2 480 144 ------ ------ ------ PRE-DEVELOPED A3 MOD IMP

14 SBUH Runoff 0.001 2 480 21 ------ ------ ------ PRE-DEVELOPED A3 PERV

15 Combine 0.040 2 476 610 12, 13, ------ ------ PRE-DEVELOPED A3- COMBINED

17 SBUH Runoff 0.028 2 474 412 ------ ------ ------ PRE-DEVELOPED A4 EX IMP

18 SBUH Runoff 0.010 2 480 173 ------ ------ ------ PRE-DEVELOPED A4 MOD IMP

19 SBUH Runoff 0.003 2 480 41 ------ ------ ------ PRE-DEVELOPED A4 PERV

20 Combine 0.041 2 476 627 17, 18, 19 ------ ------ PRE-DEVELOPED A4 - COMBINED

22 SBUH Runoff 0.027 2 474 386 ------ ------ ------ PRE-DEVELOPED A5 EX IMP

23 SBUH Runoff 0.010 2 480 173 ------ ------ ------ PRE-DEVELOPED A5 MOD IMP

24 SBUH Runoff 0.001 2 480 14 ------ ------ ------ PRE-DEVELOPED A5 PERV

25 Combine 0.037 2 476 573 22, 23, 24 ------ ------ PRE-DEVELOPED A5 - COMBINED

27 SBUH Runoff 0.027 2 474 399 ------ ------ ------ PRE-DEVELOPED A6 EX IMP

28 SBUH Runoff 0.010 2 480 168 ------ ------ ------ PRE-DEVELOPED A6 MOD IMP

29 SBUH Runoff 0.003 2 480 41 ------ ------ ------ PRE-DEVELOPED A6 PERV

30 Combine 0.040 2 476 608 27, 28, 29 ------ ------ PRE-DEVELOPED A6 -COMBINED

32 SBUH Runoff 0.035 2 474 506 ------ ------ ------ PRE-DEVELOPED A7 EX IMP

33 SBUH Runoff 0.012 2 480 208 ------ ------ ------ PRE-DEVELOPED A7 MOD IMP

34 SBUH Runoff 0.001 2 480 21 ------ ------ ------ PRE-DEVELOPED A7 PERV

35 Combine 0.048 2 476 734 32, 33, 34 ------ ------ PRE-DEVELOPED A7 - COMBINED

37 SBUH Runoff 0.130 2 474 1,889 ------ ------ ------ PRE-DEVELOPED A8 EX IMP
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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)

38 SBUH Runoff 0.024 2 480 410 ------ ------ ------ PRE-DEVELOPED A8 MOD IMP

39 SBUH Runoff 0.040 2 480 636 ------ ------ ------ PRE-DEVELOPED A8 PERV

40 Combine 0.193 2 476 2,935 37, 38, 39 ------ ------ PRE-DEVELOPED A8 - COMBINED

42 SBUH Runoff 0.073 2 474 1,064 ------ ------ ------ PRE-DEVELOPED A9 EX IMP

43 SBUH Runoff 0.021 2 480 347 ------ ------ ------ PRE-DEVELOPED A9 MOD IMP

44 SBUH Runoff 0.030 2 480 472 ------ ------ ------ PRE-DEVELOPED A9 PERV

45 SBUH Runoff 0.006 2 476 79 ------ ------ ------ PRE-DEVELOPED A9 GRAVEL

46 Combine 0.128 2 476 1,962 42, 43, 44,
45

------ ------ PRE-DEVELOPED A9 - COMBINED

48 SBUH Runoff 0.039 2 474 572 ------ ------ ------ PRE-DEVELOPED A11 EX IMP

49 SBUH Runoff 0.003 2 480 52 ------ ------ ------ PRE-DEVELOPED A11 MOD IMP

50 SBUH Runoff 0.044 2 480 690 ------ ------ ------ PRE-DEVELOPED A11 PERV

51 Combine 0.086 2 476 1,314 48, 49, 50 ------ ------ PRE-DEVELOPED A11 - COMBINED

53 SBUH Runoff 0.168 2 474 2,461 ------ ------ ------ PRE-DEVELOPED A10 EX IMP

54 SBUH Runoff 0.063 2 480 1,069 ------ ------ ------ PRE-DEVELOPED A10 MOD IMP

55 SBUH Runoff 0.069 2 480 1,100 ------ ------ ------ PRE-DEVELOPED A10 PERV

56 SBUH Runoff 0.015 2 478 218 ------ ------ ------ PRE-DEVELOPED A10 GRAVEL

57 Combine 0.312 2 478 4,849 53, 54, 55,
56

------ ------ PRE-DEVELOPED A10 - COMBINED

59 SBUH Runoff 0.199 2 480 3,687 ------ ------ ------ PRE-DEVELOPED A1 EX IMP

60 SBUH Runoff 0.026 2 480 437 ------ ------ ------ PRE-DEVELOPED A1 PERV

62 SBUH Runoff 0.197 2 480 3,060 ------ ------ ------ PRE-DEVELOPED B1 IMP

63 SBUH Runoff 0.213 2 480 3,629 ------ ------ ------ PRE-DEVELOPED B1 PERV

64 Combine 0.410 2 480 6,689 62, 63 ------ ------ PRE-DEVELOPED B1 - COMBINED

66 SBUH Runoff 0.327 2 480 5,069 ------ ------ ------ PRE-DEVELOPED B2 IMP

67 SBUH Runoff 0.160 2 480 2,734 ------ ------ ------ PRE-DEVELOPED B2 PERV

68 Combine 0.487 2 480 7,803 66, 67 ------ ------ PRE-DEVELOPED B2 - COMBINED

70 SBUH Runoff 0.547 2 480 8,489 ------ ------ ------ PRE-DEVELOPED B3 IMP

71 SBUH Runoff 0.026 2 480 437 ------ ------ ------ PRE-DEVELOPED B3 PERV

72 Combine 0.573 2 480 8,926 70, 71 ------ ------ PRE-DEVELOPED B3 - COMBINED
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Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 69.8703 13.1000 0.8658 --------

3 0.0000 0.0000 0.0000 --------

5 79.2597 14.6000 0.8369 --------

10 88.2351 15.5000 0.8279 --------

25 102.6072 16.5000 0.8217 --------

50 114.8193 17.2000 0.8199 --------

100 127.1596 17.8000 0.8186 --------

File name: SampleFHA.idf

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15

10 7.24 6.04 5.21 4.59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46

25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91

50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25

100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: P:\01-Portland\SDY (City of Sandy)\SDY-06 (Bell Street - 362nd Avenue)\SDY06-DOCS\Reports\Stormwater\Resources\CityofSandy_NMFS.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 1.00 2.50 1.05 3.10 3.45 3.90 5.00 4.50

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 6.50 8.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 6.50 8.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 6.00 7.10
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Pond No. 5 -  LIDA EDB FINAL - Contour w/Walls

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 193.00 ft

Stage / Storage Table

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

0.00 193.00 775 0 0
0.50 193.50 1,262 504 504
1.00 194.00 1,763 753 1,257
1.50 194.50 2,279 1,008 2,265
2.00 195.00 2,808 1,269 3,534
2.50 195.50 3,351 1,538 5,072
3.00 196.00 3,909 1,813 6,885
3.50 196.70 3,909 1,954 8,839

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  15.00 3.52 5.00 Inactive

Span (in) =  15.00 3.52 5.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  193.00 193.00 195.47 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 Yes No

Crest Len (ft) =  2.33 5.00 Inactive Inactive

Crest El. (ft) =  196.15 196.15 0.00 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  Rect Broad 105 degV ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

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).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 193.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.50 504 193.50 0.18 ic 0.18 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.181
1.00 1,257 194.00 0.29 ic 0.28 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.283
1.50 2,265 194.50 0.37 ic 0.36 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.360
2.00 3,534 195.00 0.43 ic 0.42 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.424
2.50 5,072 195.50 0.48 ic 0.48 ic 0.00 ic --- 0.00 0.00 --- --- --- --- 0.483
3.00 6,885 196.00 0.90 ic 0.52 ic 0.37 ic --- 0.00 0.00 --- --- --- --- 0.893
3.50 8,839 196.70 4.36 ic 0.52 ic 0.66 ic --- 3.16 5.30 --- --- --- --- 9.650
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Hydrograph Summary Report

1

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 0.143 2 474 2,052 ------ ------ ------ POST-DEVELOPED A1 EX IMP

2 SBUH Runoff 0.107 2 474 1,525 ------ ------ ------ POST-DEVELOPED A1 IMP

3 Combine 0.250 2 474 3,577 1, 2 ------ ------ POST-DEVELOPED A1 - COMBINE

5 SBUH Runoff 0.314 2 474 4,492 ------ ------ ------ POST-DEVELOPED A2 EX IMP

6 SBUH Runoff 0.455 2 474 6,504 ------ ------ ------ POST-DEVELOPED A2 IMP

7 SBUH Runoff 0.023 2 480 543 ------ ------ ------ POST-DEVELOPED A2 PERV

8 Combine 0.789 2 474 11,539 5, 6, 7 ------ ------ POST-DEVELOPED A2 - COMBINE

10 SBUH Runoff 0.020 2 474 288 ------ ------ ------ POST-DEVELOPED A3 EX IMP

11 SBUH Runoff 0.016 2 474 231 ------ ------ ------ POST-DEVELOPED A3 IMP

12 Combine 0.036 2 474 519 10, 11 ------ ------ POST-DEVELOPED A3- COMBINED

14 SBUH Runoff 0.018 2 474 256 ------ ------ ------ POST-DEVELOPED A4 EX IMP

15 SBUH Runoff 0.021 2 474 297 ------ ------ ------ POST-DEVELOPED A4 IMP

16 Combine 0.039 2 474 552 14, 15 ------ ------ POST-DEVELOPED A4 - COMBINE

18 SBUH Runoff 0.017 2 474 239 ------ ------ ------ POST-DEVELOPED A5 EX IMP

19 SBUH Runoff 0.018 2 474 264 ------ ------ ------ POST-DEVELOPED A5 IMP

20 Combine 0.035 2 474 503 18, 19 ------ ------ POST-DEVELOPED A5 - COMBINE

22 SBUH Runoff 0.017 2 474 247 ------ ------ ------ POST-DEVELOPED A6 EX IMP

23 SBUH Runoff 0.017 2 474 247 ------ ------ ------ POST-DEVELOPED A6 IMP

24 SBUH Runoff 0.001 2 480 12 ------ ------ ------ POST-DEVELOPED A6 PERV

25 Combine 0.035 2 474 506 22, 23, 24 ------ ------ POST-DEVELOPED A6 -COMBINED

27 SBUH Runoff 0.022 2 474 313 ------ ------ ------ POST-DEVELOPED A7 EX IMP

28 SBUH Runoff 0.023 2 474 330 ------ ------ ------ POST-DEVELOPED A7 IMP

29 Combine 0.045 2 474 643 27, 28 ------ ------ POST-DEVELOPED A7 - COMBINE

31 SBUH Runoff 0.067 2 474 956 ------ ------ ------ POST-DEVELOPED A8 EX IMP

32 SBUH Runoff 0.053 2 474 758 ------ ------ ------ POST-DEVELOPED A8 IMP

33 SBUH Runoff 0.010 2 480 234 ------ ------ ------ POST-DEVELOPED A8 PERV

34 Combine 0.129 2 474 1,948 31, 32, 33 ------ ------ POST-DEVELOPED A8 - COMBINE

36 SBUH Runoff 0.046 2 474 659 ------ ------ ------ POST-DEVELOPED A9 EX IMP

37 SBUH Runoff 0.054 2 474 775 ------ ------ ------ POST-DEVELOPED A9 IMP

38 SBUH Runoff 0.004 2 480 102 ------ ------ ------ POST-DEVELOPED A9 PERV
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2

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)

39 Combine 0.104 2 474 1,536 36, 37, 38 ------ ------ POST-DEVELOPED A9 - COMBINE

41 SBUH Runoff 0.010 2 474 148 ------ ------ ------ POST-DEVELOPED A11 EX IMP

42 SBUH Runoff 0.013 2 474 181 ------ ------ ------ POST-DEVELOPED A11 IMP

43 SBUH Runoff 0.011 2 480 267 ------ ------ ------ POST-DEVELOPED A11 PERV

44 Combine 0.034 2 480 597 41, 42, 43 ------ ------ POST-DEVELOPED A11 - COMBINE

46 SBUH Runoff 0.107 2 474 1,525 ------ ------ ------ POST-DEVELOPED A10 EX IMP

47 SBUH Runoff 0.180 2 474 2,572 ------ ------ ------ POST-DEVELOPED A10 IMP

48 SBUH Runoff 0.006 2 480 132 ------ ------ ------ POST-DEVELOPED A10 PERV

49 Combine 0.291 2 474 4,229 46, 47, 48 ------ ------ POST-DEVELOPED A10 - COMBINE

51 SBUH Runoff 0.133 2 474 1,896 ------ ------ ------ B1 EX IMP

52 SBUH Runoff 0.085 2 480 1,614 ------ ------ ------ B1 PER

53 Combine 0.215 2 478 3,510 51, 52 ------ ------ B1 - COMBINED

55 SBUH Runoff 0.220 2 474 3,141 ------ ------ ------ B2 EX IMP

56 SBUH Runoff 0.064 2 480 1,216 ------ ------ ------ B2 PER

57 Combine 0.281 2 476 4,356 55, 56 ------ ------ B2 - COMBINED

59 SBUH Runoff 0.065 2 480 1,507 ------ ------ ------ B3 EX IMP

60 SBUH Runoff 0.006 2 480 151 ------ ------ ------ B3 PERV

61 Combine 0.071 2 480 1,658 59, 60 ------ ------ B3 - COMBINED

63 SBUH Runoff 0.399 2 474 5,704 ------ ------ ------ B4 EX IMP

64 SBUH Runoff 0.111 2 480 2,104 ------ ------ ------ B4 PER

65 Combine 0.504 2 476 7,808 63, 64 ------ ------ B4 - COMBINED

67 SBUH Runoff 2.659 2 474 38,032 ------ ------ ------ C1 EX IMP

68 SBUH Runoff 0.400 2 480 7,551 ------ ------ ------ C1 PER

69 Combine 3.033 2 476 45,583 67, 68 ------ ------ C1 - COMBINED

71 SBUH Runoff 0.305 2 474 4,360 ------ ------ ------ C3 EX IMP

72 SBUH Runoff 0.139 2 480 2,623 ------ ------ ------ C3 PER

73 Combine 0.437 2 478 6,984 71, 72 ------ ------ C3 - COMBINED

75 SBUH Runoff 0.071 2 474 1,022 ------ ------ ------ C4 EX IMP

76 SBUH Runoff 0.033 2 480 617 ------ ------ ------ C4 PER
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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)

77 Combine 0.103 2 478 1,639 75, 76 ------ ------ C4 - COMBINED

79 SBUH Runoff 0.123 2 474 1,756 ------ ------ ------ C5 EX IMP

80 SBUH Runoff 0.008 2 480 158 ------ ------ ------ C5 PERV

81 Combine 0.131 2 474 1,914 79, 80 ------ ------ C5 - COMBINED

83 Combine 1.886 2 476 29,467 8, 44, 53,
57, 61,

------ ------ EDB Contribution

84 Reservoir 0.561 2 556 29,458 83 195.63 5,548 Extended Dry Basin
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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 0.180 2 474 2,592 ------ ------ ------ POST-DEVELOPED A1 EX IMP

2 SBUH Runoff 0.134 2 474 1,926 ------ ------ ------ POST-DEVELOPED A1 IMP

3 Combine 0.313 2 474 4,518 1, 2 ------ ------ POST-DEVELOPED A1 - COMBINE

5 SBUH Runoff 0.394 2 474 5,674 ------ ------ ------ POST-DEVELOPED A2 EX IMP

6 SBUH Runoff 0.570 2 474 8,214 ------ ------ ------ POST-DEVELOPED A2 IMP

7 SBUH Runoff 0.045 2 480 857 ------ ------ ------ POST-DEVELOPED A2 PERV

8 Combine 1.006 2 474 14,745 5, 6, 7 ------ ------ POST-DEVELOPED A2 - COMBINE

10 SBUH Runoff 0.025 2 474 364 ------ ------ ------ POST-DEVELOPED A3 EX IMP

11 SBUH Runoff 0.020 2 474 291 ------ ------ ------ POST-DEVELOPED A3 IMP

12 Combine 0.046 2 474 656 10, 11 ------ ------ POST-DEVELOPED A3- COMBINED

14 SBUH Runoff 0.022 2 474 323 ------ ------ ------ POST-DEVELOPED A4 EX IMP

15 SBUH Runoff 0.026 2 474 375 ------ ------ ------ POST-DEVELOPED A4 IMP

16 Combine 0.048 2 474 697 14, 15 ------ ------ POST-DEVELOPED A4 - COMBINE

18 SBUH Runoff 0.021 2 474 302 ------ ------ ------ POST-DEVELOPED A5 EX IMP

19 SBUH Runoff 0.023 2 474 333 ------ ------ ------ POST-DEVELOPED A5 IMP

20 Combine 0.044 2 474 635 18, 19 ------ ------ POST-DEVELOPED A5 - COMBINE

22 SBUH Runoff 0.022 2 474 312 ------ ------ ------ POST-DEVELOPED A6 EX IMP

23 SBUH Runoff 0.022 2 474 312 ------ ------ ------ POST-DEVELOPED A6 IMP

24 SBUH Runoff 0.001 2 480 19 ------ ------ ------ POST-DEVELOPED A6 PERV

25 Combine 0.044 2 474 643 22, 23, 24 ------ ------ POST-DEVELOPED A6 -COMBINED

27 SBUH Runoff 0.027 2 474 396 ------ ------ ------ POST-DEVELOPED A7 EX IMP

28 SBUH Runoff 0.029 2 474 416 ------ ------ ------ POST-DEVELOPED A7 IMP

29 Combine 0.056 2 474 812 27, 28 ------ ------ POST-DEVELOPED A7 - COMBINE

31 SBUH Runoff 0.084 2 474 1,208 ------ ------ ------ POST-DEVELOPED A8 EX IMP

32 SBUH Runoff 0.066 2 474 958 ------ ------ ------ POST-DEVELOPED A8 IMP

33 SBUH Runoff 0.019 2 480 369 ------ ------ ------ POST-DEVELOPED A8 PERV

34 Combine 0.168 2 474 2,534 31, 32, 33 ------ ------ POST-DEVELOPED A8 - COMBINE

36 SBUH Runoff 0.058 2 474 833 ------ ------ ------ POST-DEVELOPED A9 EX IMP

37 SBUH Runoff 0.068 2 474 979 ------ ------ ------ POST-DEVELOPED A9 IMP

38 SBUH Runoff 0.008 2 480 160 ------ ------ ------ POST-DEVELOPED A9 PERV
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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)

39 Combine 0.134 2 474 1,972 36, 37, 38 ------ ------ POST-DEVELOPED A9 - COMBINE

41 SBUH Runoff 0.013 2 474 187 ------ ------ ------ POST-DEVELOPED A11 EX IMP

42 SBUH Runoff 0.016 2 474 229 ------ ------ ------ POST-DEVELOPED A11 IMP

43 SBUH Runoff 0.022 2 480 421 ------ ------ ------ POST-DEVELOPED A11 PERV

44 Combine 0.050 2 478 838 41, 42, 43 ------ ------ POST-DEVELOPED A11 - COMBINE

46 SBUH Runoff 0.134 2 474 1,926 ------ ------ ------ POST-DEVELOPED A10 EX IMP

47 SBUH Runoff 0.225 2 474 3,248 ------ ------ ------ POST-DEVELOPED A10 IMP

48 SBUH Runoff 0.011 2 480 209 ------ ------ ------ POST-DEVELOPED A10 PERV

49 Combine 0.369 2 474 5,383 46, 47, 48 ------ ------ POST-DEVELOPED A10 - COMBINE

51 SBUH Runoff 0.166 2 474 2,394 ------ ------ ------ B1 EX IMP

52 SBUH Runoff 0.144 2 480 2,433 ------ ------ ------ B1 PER

53 Combine 0.307 2 478 4,827 51, 52 ------ ------ B1 - COMBINED

55 SBUH Runoff 0.275 2 474 3,966 ------ ------ ------ B2 EX IMP

56 SBUH Runoff 0.108 2 480 1,833 ------ ------ ------ B2 PER

57 Combine 0.380 2 476 5,799 55, 56 ------ ------ B2 - COMBINED

59 SBUH Runoff 0.125 2 480 2,378 ------ ------ ------ B3 EX IMP

60 SBUH Runoff 0.013 2 480 239 ------ ------ ------ B3 PERV

61 Combine 0.138 2 480 2,617 59, 60 ------ ------ B3 - COMBINED

63 SBUH Runoff 0.500 2 474 7,204 ------ ------ ------ B4 EX IMP

64 SBUH Runoff 0.187 2 480 3,170 ------ ------ ------ B4 PER

65 Combine 0.681 2 476 10,374 63, 64 ------ ------ B4 - COMBINED

67 SBUH Runoff 3.333 2 474 48,033 ------ ------ ------ C1 EX IMP

68 SBUH Runoff 0.673 2 480 11,380 ------ ------ ------ C1 PER

69 Combine 3.979 2 474 59,414 67, 68 ------ ------ C1 - COMBINED

71 SBUH Runoff 0.382 2 474 5,507 ------ ------ ------ C3 EX IMP

72 SBUH Runoff 0.234 2 480 3,954 ------ ------ ------ C3 PER

73 Combine 0.609 2 476 9,461 71, 72 ------ ------ C3 - COMBINED

75 SBUH Runoff 0.090 2 474 1,291 ------ ------ ------ C4 EX IMP

76 SBUH Runoff 0.055 2 480 930 ------ ------ ------ C4 PER
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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)

77 Combine 0.143 2 476 2,221 75, 76 ------ ------ C4 - COMBINED

79 SBUH Runoff 0.154 2 474 2,217 ------ ------ ------ C5 EX IMP

80 SBUH Runoff 0.014 2 480 238 ------ ------ ------ C5 PERV

81 Combine 0.167 2 474 2,456 79, 80 ------ ------ C5 - COMBINED

83 Combine 2.552 2 476 39,199 8, 44, 53,
57, 61,

------ ------ EDB Contribution

84 Reservoir 0.938 2 532 39,190 83 196.07 7,164 Extended Dry Basin
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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 0.201 2 474 2,907 ------ ------ ------ POST-DEVELOPED A1 EX IMP

2 SBUH Runoff 0.149 2 474 2,160 ------ ------ ------ POST-DEVELOPED A1 IMP

3 Combine 0.350 2 474 5,068 1, 2 ------ ------ POST-DEVELOPED A1 - COMBINE

5 SBUH Runoff 0.440 2 474 6,364 ------ ------ ------ POST-DEVELOPED A2 EX IMP

6 SBUH Runoff 0.637 2 474 9,213 ------ ------ ------ POST-DEVELOPED A2 IMP

7 SBUH Runoff 0.059 2 480 1,057 ------ ------ ------ POST-DEVELOPED A2 PERV

8 Combine 1.133 2 474 16,634 5, 6, 7 ------ ------ POST-DEVELOPED A2 - COMBINE

10 SBUH Runoff 0.028 2 474 409 ------ ------ ------ POST-DEVELOPED A3 EX IMP

11 SBUH Runoff 0.023 2 474 327 ------ ------ ------ POST-DEVELOPED A3 IMP

12 Combine 0.051 2 474 736 10, 11 ------ ------ POST-DEVELOPED A3- COMBINED

14 SBUH Runoff 0.025 2 474 362 ------ ------ ------ POST-DEVELOPED A4 EX IMP

15 SBUH Runoff 0.029 2 474 420 ------ ------ ------ POST-DEVELOPED A4 IMP

16 Combine 0.054 2 474 782 14, 15 ------ ------ POST-DEVELOPED A4 - COMBINE

18 SBUH Runoff 0.023 2 474 339 ------ ------ ------ POST-DEVELOPED A5 EX IMP

19 SBUH Runoff 0.026 2 474 374 ------ ------ ------ POST-DEVELOPED A5 IMP

20 Combine 0.049 2 474 712 18, 19 ------ ------ POST-DEVELOPED A5 - COMBINE

22 SBUH Runoff 0.024 2 474 350 ------ ------ ------ POST-DEVELOPED A6 EX IMP

23 SBUH Runoff 0.024 2 474 350 ------ ------ ------ POST-DEVELOPED A6 IMP

24 SBUH Runoff 0.001 2 480 23 ------ ------ ------ POST-DEVELOPED A6 PERV

25 Combine 0.050 2 474 724 22, 23, 24 ------ ------ POST-DEVELOPED A6 -COMBINED

27 SBUH Runoff 0.031 2 474 444 ------ ------ ------ POST-DEVELOPED A7 EX IMP

28 SBUH Runoff 0.032 2 474 467 ------ ------ ------ POST-DEVELOPED A7 IMP

29 Combine 0.063 2 474 911 27, 28 ------ ------ POST-DEVELOPED A7 - COMBINE

31 SBUH Runoff 0.094 2 474 1,354 ------ ------ ------ POST-DEVELOPED A8 EX IMP

32 SBUH Runoff 0.074 2 474 1,074 ------ ------ ------ POST-DEVELOPED A8 IMP

33 SBUH Runoff 0.025 2 480 455 ------ ------ ------ POST-DEVELOPED A8 PERV

34 Combine 0.192 2 474 2,884 31, 32, 33 ------ ------ POST-DEVELOPED A8 - COMBINE

36 SBUH Runoff 0.065 2 474 934 ------ ------ ------ POST-DEVELOPED A9 EX IMP

37 SBUH Runoff 0.076 2 474 1,098 ------ ------ ------ POST-DEVELOPED A9 IMP

38 SBUH Runoff 0.011 2 480 198 ------ ------ ------ POST-DEVELOPED A9 PERV
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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)

39 Combine 0.151 2 474 2,229 36, 37, 38 ------ ------ POST-DEVELOPED A9 - COMBINE

41 SBUH Runoff 0.015 2 474 210 ------ ------ ------ POST-DEVELOPED A11 EX IMP

42 SBUH Runoff 0.018 2 474 257 ------ ------ ------ POST-DEVELOPED A11 IMP

43 SBUH Runoff 0.029 2 480 520 ------ ------ ------ POST-DEVELOPED A11 PERV

44 Combine 0.061 2 478 987 41, 42, 43 ------ ------ POST-DEVELOPED A11 - COMBINE

46 SBUH Runoff 0.149 2 474 2,160 ------ ------ ------ POST-DEVELOPED A10 EX IMP

47 SBUH Runoff 0.252 2 474 3,643 ------ ------ ------ POST-DEVELOPED A10 IMP

48 SBUH Runoff 0.014 2 480 257 ------ ------ ------ POST-DEVELOPED A10 PERV

49 Combine 0.415 2 474 6,061 46, 47, 48 ------ ------ POST-DEVELOPED A10 - COMBINE

51 SBUH Runoff 0.186 2 474 2,686 ------ ------ ------ B1 EX IMP

52 SBUH Runoff 0.181 2 480 2,944 ------ ------ ------ B1 PER

53 Combine 0.363 2 476 5,629 51, 52 ------ ------ B1 - COMBINED

55 SBUH Runoff 0.308 2 474 4,449 ------ ------ ------ B2 EX IMP

56 SBUH Runoff 0.136 2 480 2,218 ------ ------ ------ B2 PER

57 Combine 0.440 2 476 6,666 55, 56 ------ ------ B2 - COMBINED

59 SBUH Runoff 0.164 2 480 2,933 ------ ------ ------ B3 EX IMP

60 SBUH Runoff 0.016 2 480 294 ------ ------ ------ B3 PERV

61 Combine 0.181 2 480 3,227 59, 60 ------ ------ B3 - COMBINED

63 SBUH Runoff 0.559 2 474 8,080 ------ ------ ------ B4 EX IMP

64 SBUH Runoff 0.235 2 480 3,836 ------ ------ ------ B4 PER

65 Combine 0.788 2 476 11,916 63, 64 ------ ------ B4 - COMBINED

67 SBUH Runoff 3.724 2 474 53,875 ------ ------ ------ C1 EX IMP

68 SBUH Runoff 0.845 2 480 13,771 ------ ------ ------ C1 PER

69 Combine 4.543 2 474 67,646 67, 68 ------ ------ C1 - COMBINED

71 SBUH Runoff 0.427 2 474 6,177 ------ ------ ------ C3 EX IMP

72 SBUH Runoff 0.294 2 480 4,784 ------ ------ ------ C3 PER

73 Combine 0.714 2 476 10,961 71, 72 ------ ------ C3 - COMBINED

75 SBUH Runoff 0.100 2 474 1,448 ------ ------ ------ C4 EX IMP

76 SBUH Runoff 0.069 2 480 1,125 ------ ------ ------ C4 PER
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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)

77 Combine 0.168 2 476 2,573 75, 76 ------ ------ C4 - COMBINED

79 SBUH Runoff 0.172 2 474 2,487 ------ ------ ------ C5 EX IMP

80 SBUH Runoff 0.018 2 480 288 ------ ------ ------ C5 PERV

81 Combine 0.189 2 474 2,775 79, 80 ------ ------ C5 - COMBINED

83 Combine 2.956 2 476 45,060 8, 44, 53,
57, 61,

------ ------ EDB Contribution

84 Reservoir 1.566 2 498 45,050 83 196.24 7,808 Extended Dry Basin
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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 0.228 2 474 3,313 ------ ------ ------ POST-DEVELOPED A1 EX IMP

2 SBUH Runoff 0.169 2 474 2,461 ------ ------ ------ POST-DEVELOPED A1 IMP

3 Combine 0.398 2 474 5,774 1, 2 ------ ------ POST-DEVELOPED A1 - COMBINE

5 SBUH Runoff 0.499 2 474 7,251 ------ ------ ------ POST-DEVELOPED A2 EX IMP

6 SBUH Runoff 0.723 2 474 10,498 ------ ------ ------ POST-DEVELOPED A2 IMP

7 SBUH Runoff 0.079 2 480 1,329 ------ ------ ------ POST-DEVELOPED A2 PERV

8 Combine 1.297 2 474 19,078 5, 6, 7 ------ ------ POST-DEVELOPED A2 - COMBINE

10 SBUH Runoff 0.032 2 474 466 ------ ------ ------ POST-DEVELOPED A3 EX IMP

11 SBUH Runoff 0.026 2 474 373 ------ ------ ------ POST-DEVELOPED A3 IMP

12 Combine 0.058 2 474 838 10, 11 ------ ------ POST-DEVELOPED A3- COMBINED

14 SBUH Runoff 0.028 2 474 412 ------ ------ ------ POST-DEVELOPED A4 EX IMP

15 SBUH Runoff 0.033 2 474 479 ------ ------ ------ POST-DEVELOPED A4 IMP

16 Combine 0.061 2 474 891 14, 15 ------ ------ POST-DEVELOPED A4 - COMBINE

18 SBUH Runoff 0.027 2 474 386 ------ ------ ------ POST-DEVELOPED A5 EX IMP

19 SBUH Runoff 0.029 2 474 426 ------ ------ ------ POST-DEVELOPED A5 IMP

20 Combine 0.056 2 474 812 18, 19 ------ ------ POST-DEVELOPED A5 - COMBINE

22 SBUH Runoff 0.027 2 474 399 ------ ------ ------ POST-DEVELOPED A6 EX IMP

23 SBUH Runoff 0.027 2 474 399 ------ ------ ------ POST-DEVELOPED A6 IMP

24 SBUH Runoff 0.002 2 480 29 ------ ------ ------ POST-DEVELOPED A6 PERV

25 Combine 0.057 2 474 827 22, 23, 24 ------ ------ POST-DEVELOPED A6 -COMBINED

27 SBUH Runoff 0.035 2 474 506 ------ ------ ------ POST-DEVELOPED A7 EX IMP

28 SBUH Runoff 0.037 2 474 532 ------ ------ ------ POST-DEVELOPED A7 IMP

29 Combine 0.071 2 474 1,038 27, 28 ------ ------ POST-DEVELOPED A7 - COMBINE

31 SBUH Runoff 0.106 2 474 1,543 ------ ------ ------ POST-DEVELOPED A8 EX IMP

32 SBUH Runoff 0.084 2 474 1,224 ------ ------ ------ POST-DEVELOPED A8 IMP

33 SBUH Runoff 0.034 2 480 572 ------ ------ ------ POST-DEVELOPED A8 PERV

34 Combine 0.223 2 474 3,340 31, 32, 33 ------ ------ POST-DEVELOPED A8 - COMBINE

36 SBUH Runoff 0.073 2 474 1,064 ------ ------ ------ POST-DEVELOPED A9 EX IMP

37 SBUH Runoff 0.086 2 474 1,251 ------ ------ ------ POST-DEVELOPED A9 IMP

38 SBUH Runoff 0.015 2 480 249 ------ ------ ------ POST-DEVELOPED A9 PERV
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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)

39 Combine 0.174 2 474 2,564 36, 37, 38 ------ ------ POST-DEVELOPED A9 - COMBINE

41 SBUH Runoff 0.016 2 474 239 ------ ------ ------ POST-DEVELOPED A11 EX IMP

42 SBUH Runoff 0.020 2 474 293 ------ ------ ------ POST-DEVELOPED A11 IMP

43 SBUH Runoff 0.039 2 480 653 ------ ------ ------ POST-DEVELOPED A11 PERV

44 Combine 0.074 2 478 1,185 41, 42, 43 ------ ------ POST-DEVELOPED A11 - COMBINE

46 SBUH Runoff 0.169 2 474 2,461 ------ ------ ------ POST-DEVELOPED A10 EX IMP

47 SBUH Runoff 0.286 2 474 4,151 ------ ------ ------ POST-DEVELOPED A10 IMP

48 SBUH Runoff 0.019 2 480 324 ------ ------ ------ POST-DEVELOPED A10 PERV

49 Combine 0.474 2 474 6,936 46, 47, 48 ------ ------ POST-DEVELOPED A10 - COMBINE

51 SBUH Runoff 0.211 2 474 3,060 ------ ------ ------ B1 EX IMP

52 SBUH Runoff 0.230 2 480 3,629 ------ ------ ------ B1 PER

53 Combine 0.438 2 476 6,689 51, 52 ------ ------ B1 - COMBINED

55 SBUH Runoff 0.349 2 474 5,069 ------ ------ ------ B2 EX IMP

56 SBUH Runoff 0.173 2 480 2,734 ------ ------ ------ B2 PER

57 Combine 0.519 2 476 7,803 55, 56 ------ ------ B2 - COMBINED

59 SBUH Runoff 0.218 2 480 3,687 ------ ------ ------ B3 EX IMP

60 SBUH Runoff 0.022 2 480 370 ------ ------ ------ B3 PERV

61 Combine 0.240 2 480 4,057 59, 60 ------ ------ B3 - COMBINED

63 SBUH Runoff 0.634 2 474 9,207 ------ ------ ------ B4 EX IMP

64 SBUH Runoff 0.300 2 480 4,729 ------ ------ ------ B4 PER

65 Combine 0.928 2 476 13,936 63, 64 ------ ------ B4 - COMBINED

67 SBUH Runoff 4.226 2 474 61,390 ------ ------ ------ C1 EX IMP

68 SBUH Runoff 1.077 2 480 16,976 ------ ------ ------ C1 PER

69 Combine 5.280 2 474 78,366 67, 68 ------ ------ C1 - COMBINED

71 SBUH Runoff 0.485 2 474 7,038 ------ ------ ------ C3 EX IMP

72 SBUH Runoff 0.374 2 480 5,898 ------ ------ ------ C3 PER

73 Combine 0.853 2 476 12,936 71, 72 ------ ------ C3 - COMBINED

75 SBUH Runoff 0.114 2 474 1,650 ------ ------ ------ C4 EX IMP

76 SBUH Runoff 0.088 2 480 1,387 ------ ------ ------ C4 PER
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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)

77 Combine 0.200 2 476 3,037 75, 76 ------ ------ C4 - COMBINED

79 SBUH Runoff 0.195 2 474 2,834 ------ ------ ------ C5 EX IMP

80 SBUH Runoff 0.023 2 480 355 ------ ------ ------ C5 PERV

81 Combine 0.217 2 474 3,189 79, 80 ------ ------ C5 - COMBINED

83 Combine 3.489 2 476 52,749 8, 44, 53,
57, 61,

------ ------ EDB Contribution

84 Reservoir 2.859 2 484 52,739 83 196.34 8,232 Extended Dry Basin
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Denny RD
Basin Parameters
Prepared by Harper Houf Peterson Righellis Inc.

Job No. WAS-39

Basin A10

Total 25-Year Peak Flow = 0.474 cfs

Sump Volume 20 CF/ 1.0 CFS

Total Minimum Sump Volume = 9.48 CF

60" MH with 36" Sump = 58.9 CF

60" Pre-Treatment MH with 36" Sump

Existing 72" Manhole at outfall

Total 25-Year Peak Flow = 10.99 cfs

Sump Volume 20 CF/ 1.0 CFS

Total Minimum Sump Volume = 219.8 CF

72" MH with 60" Sump = 141.3 CF

72" Pre-Treatment MH with 60" Sump is undersized

February 2024
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Stormwater Management Report 
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Denny RD
Basin Parameters
Prepared by Harper Houf Peterson Righellis Inc.

Job No. WAS-39

Pipe Contributing Basins/Pipes

Total 

Undetained 25-

YR Runoff (CFS)

Min. Pipe 

Size (in)

Min. Pipe 

Slope (%)
Pipe Capacity * (CFS)

Flow 

Capacity 

Met? 

(TRUE/FA

LSE)

1 Basin B1, B2, B3, A2 2.494 12 0.50 2.52 TRUE

2 Basin A8, C4 0.423 12 5.38 8.26 TRUE

3 Basin A9 0.174 12 0.61 2.78 TRUE

4 Basin A11 0.074 12 15.00 13.80 TRUE

5 Basin C5 0.217 12 5.71 8.51 TRUE

6 Basin A10 0.474 12 1.00 3.56 TRUE

7 Basin C1, A7 5.503 24 0.47 15.51 TRUE

8 Basin B1, B2, B3, B4, A2, A11, C3 4.349 15 0.50 4.57 TRUE

9
Basin B1, B2, B3, B4, A2, A10, 

A11, C3
4.749 24 0.50 16.00 TRUE

10
Basin B1, B2, B3, B4, A2, A7, A9, 

A10, A11, C1, C3
10.348 24 0.83 20.61 TRUE

11
Basin B1, B2, B3, B4,  A2, A7, A8, 

A9, A10, C1, C3, C4, C5
10.988 24 0.50 16.00 TRUE

* See Civil Tool Output in Appendix D for Pipe Capacity flows

February 2024
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Pipe Calculations
25- Year Undetained Peak Flows

Sewer Pipes
CIVIL TOOLS PRO

English  Units

02-13-2024 17:15:42

Results

Flow (cfs) Diameter (in) Manning's N Slope (%) Velocity (fps)

2.52 12.00 0.013 0.50 3.21

8.26 12.00 0.013 5.38 10.52

2.78 12.00 0.013 0.61 3.54

13.80 12.00 0.013 15.00 17.57

8.51 12.00 0.013 5.71 10.84

3.56 12.00 0.013 1.00 4.54

15.51 24.00 0.013 0.47 4.94

4.57 15.00 0.013 0.50 3.72

16.00 24.00 0.013 0.50 5.09

20.61 24.00 0.013 0.83 6.56
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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 0.264 2 474 3,854 ------ ------ ------ POST-DEVELOPED A1 EX IMP

2 SBUH Runoff 0.196 2 474 2,864 ------ ------ ------ POST-DEVELOPED A1 IMP

3 Combine 0.460 2 474 6,718 1, 2 ------ ------ POST-DEVELOPED A1 - COMBINE

5 SBUH Runoff 0.578 2 474 8,436 ------ ------ ------ POST-DEVELOPED A2 EX IMP

6 SBUH Runoff 0.837 2 474 12,212 ------ ------ ------ POST-DEVELOPED A2 IMP

7 SBUH Runoff 0.106 2 480 1,712 ------ ------ ------ POST-DEVELOPED A2 PERV

8 Combine 1.518 2 474 22,360 5, 6, 7 ------ ------ POST-DEVELOPED A2 - COMBINE

10 SBUH Runoff 0.037 2 474 542 ------ ------ ------ POST-DEVELOPED A3 EX IMP

11 SBUH Runoff 0.030 2 474 433 ------ ------ ------ POST-DEVELOPED A3 IMP

12 Combine 0.067 2 474 975 10, 11 ------ ------ POST-DEVELOPED A3- COMBINED

14 SBUH Runoff 0.033 2 474 480 ------ ------ ------ POST-DEVELOPED A4 EX IMP

15 SBUH Runoff 0.038 2 474 557 ------ ------ ------ POST-DEVELOPED A4 IMP

16 Combine 0.071 2 474 1,037 14, 15 ------ ------ POST-DEVELOPED A4 - COMBINE

18 SBUH Runoff 0.031 2 474 449 ------ ------ ------ POST-DEVELOPED A5 EX IMP

19 SBUH Runoff 0.034 2 474 495 ------ ------ ------ POST-DEVELOPED A5 IMP

20 Combine 0.065 2 474 944 18, 19 ------ ------ POST-DEVELOPED A5 - COMBINE

22 SBUH Runoff 0.032 2 474 464 ------ ------ ------ POST-DEVELOPED A6 EX IMP

23 SBUH Runoff 0.032 2 474 464 ------ ------ ------ POST-DEVELOPED A6 IMP

24 SBUH Runoff 0.002 2 480 37 ------ ------ ------ POST-DEVELOPED A6 PERV

25 Combine 0.066 2 474 966 22, 23, 24 ------ ------ POST-DEVELOPED A6 -COMBINED

27 SBUH Runoff 0.040 2 474 588 ------ ------ ------ POST-DEVELOPED A7 EX IMP

28 SBUH Runoff 0.042 2 474 619 ------ ------ ------ POST-DEVELOPED A7 IMP

29 Combine 0.083 2 474 1,207 27, 28 ------ ------ POST-DEVELOPED A7 - COMBINE

31 SBUH Runoff 0.123 2 474 1,795 ------ ------ ------ POST-DEVELOPED A8 EX IMP

32 SBUH Runoff 0.098 2 474 1,424 ------ ------ ------ POST-DEVELOPED A8 IMP

33 SBUH Runoff 0.046 2 480 737 ------ ------ ------ POST-DEVELOPED A8 PERV

34 Combine 0.265 2 474 3,956 31, 32, 33 ------ ------ POST-DEVELOPED A8 - COMBINE

36 SBUH Runoff 0.085 2 474 1,238 ------ ------ ------ POST-DEVELOPED A9 EX IMP

37 SBUH Runoff 0.100 2 474 1,455 ------ ------ ------ POST-DEVELOPED A9 IMP

38 SBUH Runoff 0.020 2 480 320 ------ ------ ------ POST-DEVELOPED A9 PERV
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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)

39 Combine 0.204 2 474 3,013 36, 37, 38 ------ ------ POST-DEVELOPED A9 - COMBINE

41 SBUH Runoff 0.019 2 474 279 ------ ------ ------ POST-DEVELOPED A11 EX IMP

42 SBUH Runoff 0.023 2 474 341 ------ ------ ------ POST-DEVELOPED A11 IMP

43 SBUH Runoff 0.052 2 480 841 ------ ------ ------ POST-DEVELOPED A11 PERV

44 Combine 0.094 2 478 1,460 41, 42, 43 ------ ------ POST-DEVELOPED A11 - COMBINE

46 SBUH Runoff 0.196 2 474 2,864 ------ ------ ------ POST-DEVELOPED A10 EX IMP

47 SBUH Runoff 0.331 2 474 4,829 ------ ------ ------ POST-DEVELOPED A10 IMP

48 SBUH Runoff 0.026 2 480 417 ------ ------ ------ POST-DEVELOPED A10 PERV

49 Combine 0.552 2 474 8,110 46, 47, 48 ------ ------ POST-DEVELOPED A10 - COMBINE

51 SBUH Runoff 0.244 2 474 3,560 ------ ------ ------ B1 EX IMP

52 SBUH Runoff 0.300 2 478 4,581 ------ ------ ------ B1 PER

53 Combine 0.542 2 476 8,141 51, 52 ------ ------ B1 - COMBINED

55 SBUH Runoff 0.404 2 474 5,897 ------ ------ ------ B2 EX IMP

56 SBUH Runoff 0.226 2 478 3,451 ------ ------ ------ B2 PER

57 Combine 0.627 2 476 9,348 55, 56 ------ ------ B2 - COMBINED

59 SBUH Runoff 0.295 2 480 4,749 ------ ------ ------ B3 EX IMP

60 SBUH Runoff 0.030 2 480 476 ------ ------ ------ B3 PERV

61 Combine 0.324 2 480 5,225 59, 60 ------ ------ B3 - COMBINED

63 SBUH Runoff 0.734 2 474 10,711 ------ ------ ------ B4 EX IMP

64 SBUH Runoff 0.391 2 478 5,970 ------ ------ ------ B4 PER

65 Combine 1.120 2 476 16,681 63, 64 ------ ------ B4 - COMBINED

67 SBUH Runoff 4.894 2 474 71,418 ------ ------ ------ C1 EX IMP

68 SBUH Runoff 1.404 2 478 21,428 ------ ------ ------ C1 PER

69 Combine 6.277 2 474 92,846 67, 68 ------ ------ C1 - COMBINED

71 SBUH Runoff 0.561 2 474 8,188 ------ ------ ------ C3 EX IMP

72 SBUH Runoff 0.488 2 478 7,445 ------ ------ ------ C3 PER

73 Combine 1.044 2 476 15,633 71, 72 ------ ------ C3 - COMBINED

75 SBUH Runoff 0.132 2 474 1,919 ------ ------ ------ C4 EX IMP

76 SBUH Runoff 0.115 2 478 1,751 ------ ------ ------ C4 PER
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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)

77 Combine 0.245 2 476 3,671 75, 76 ------ ------ C4 - COMBINED

79 SBUH Runoff 0.226 2 474 3,297 ------ ------ ------ C5 EX IMP

80 SBUH Runoff 0.029 2 478 449 ------ ------ ------ C5 PERV

81 Combine 0.255 2 474 3,745 79, 80 ------ ------ C5 - COMBINED

83 Combine 4.216 2 476 63,215 8, 44, 53,
57, 61,

------ ------ EDB Contribution

84 Reservoir 4.094 2 480 63,205 83 196.42 8,543 Extended Dry Basin

WAS39 Denny Rd_Post-Developed.gpw Return Period: 100 Year Tuesday, 02 / 13 / 2024

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2024
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Text Box
Downstream Adjacent Property Asbuilt of Fanno Creek Tributary. 

Property Elevations approximately 6 feet higher than Fanno Creek Tributary Ordinary High Water Mark.

Asbuilts on different datum than HHPR survey.
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City of Beaverton Engineering Design Manual
Chapter 5 – Surface Water Management (SWM) and Sanitary Sewer    7

Add:

11. SWM facilities that have structures that require periodic maintenance (such as, but not limited 
to, flow control structures/manholes, pretreatment structures/manholes, ditch inlets with 
sumps) shall have a geometric layout so that the structure(s) are located no further than 9-feet 
from the front tires, and 19-feet from the side of where the maintenance vehicle can drive and 
park.  Other infrastructure such as signs, street lights, meter vaults, street trees, etc. must be 
located so as to not impede maintenance vehicle access.  See images below.

Figure 510.3 – 
Maintenance Vehicle Access 

Figure 510.4 – Maintenance Vehicle Access

~ averton 
0 R E G O N 
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Text Box
Existing regional treatment facility for basin A1
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sheilas
Text Box
Basin C2 subdivision contribution to proposed extended dry basin. Assumes 50% impervious area based on lot size and road contributions. 



sheilas
Highlight

sheilas
Highlight


	Sheets and Views
	Layout1


