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August 9, 2016 

City of West Linn 
Attention: Peter Spir 
22500 Salamo Road 
West Linn, OR 97068 

Re: Northwest Self Storage Facility at 2400-2450 Willamette Falls Drive 
Revised Materials for CUP-16-01 et al 
Project Number 2150120.01 

Dear Mr. Spir: 

On behalf of the Applicant, Northwest Self Storage, we are submitting revised plans that respond to guidance from West 
Linn’s Civil Engineering staff. Importantly, fundamental aspects of the site plan (building location, circulation, parking, 
and so on) have not changed. The revisions reflect the use of surface facilities to achieve all stormwater quality 
treatment and detention functions, with corresponding changes in site grading and other features. Additionally, we are 
providing a revised stormwater report with storm facility calculations that support the revised plan set. Finally, we are 
enclosing a memo from Schott & Associates that updates the calculations for Water Resource Area (WRA) mitigation 
requirements. The calculations continue to support the finding that on-site mitigation planting areas are of sufficient 
size to meet applicable impact mitigation requirements. Schott’s revised mitigation planting plan has been used as the 
basis for the updated site landscaping plan (Sheet C1.3). 

AFFECTED PORTIONS OF NARRATIVE 

Several sections of the narrative now contain information which does not reflect the revised stormwater management 
design requested by the City. To ensure consistency with the updated design, the narrative responses in the following 
sections should also refer to the August 9, 2016, memo from Schott & Associates, which contains updated Tables 3 and 4 
and updated Appendix C from the Natural Resources Assessment Report (originally attached as Exhibit C): 
 CDC Section 28.160 - Mitigation Plan 
 CDC Section 32.070 - Alternate Review Process 
 CDC Section 32.080 - Approval Criteria (Alternate Review Process) 
 CDC Section 32.090 - Mitigation Plan 
 CDC Section 32.100 - Re-Vegetation Plan Requirements 
 CDC Section 32.110 - Hardship Provisions 
 CDC Section 54.020 - Approval Criteria 

Additionally, the findings in Sections 32.090 and 32.110 refer to the areas of WRA impact and WRA mitigation. The 
references in these sections to WRA impact of 15,214 SF should be replaced with 15,805 SF and the references to 
mitigation area of 16,454 SF should be replaced with 15,863 SF. As noted above, the calculations continue to support the 
finding that on-site mitigation planting areas are of sufficient size to meet applicable impact mitigation requirements. 
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CONCLUSION 

This letter and the revised materials address the issues raised by City Engineering staff and appropriately describe the 
affected portions of the land use narrative. As suggested by the brevity of the list, the storm revisions have resulted in 
only minor changes to the overall project and have not changed the overall project approach or the conclusion that the 
project complies with applicable standards of the Community Development Code. 

We would like to thank staff for the guidance we have received in the review of this application, and we look forward to 
the Planning Commission’s review. If you have any questions or need anything prior to the hearing please do not 
hesitate to call me. 

Sincerely,  
 
 
 
 
Lee D. Leighton, AICP 
Project Manager I 
 
Enclosure(s): Memorandum from Schott & Associates, dated August 9, 2016 

Civil & landscaping plans, revised August 8, 2016 (Full-size & 11”x17”) 
Final Stormwater Report, revised August 8, 2016 
Electronic copy of revised materials 

 
c: Tom Jones, Kevin Howard - Northwest Self Storage West Linn 

Vipul Patel - VK Northwest, Inc. 



 
 

MEMO  
 

RE: Revisions to Northwest Self Storage Natural Resource Assessment  
and Mitigation Plan 

 
 

August 9, 2016 
 
Due to the proposed changes to two Willamette Falls stormwater quality facilities the applicant provides 
this memo outlining the changes in proposed mitigation planting area to account for unavoidable impacts 
to the Water Resource Area.   
 
Proposed impact within the WRA has increased from 15,214sf to 15,805sf due to the expansion of the 
water quality facilities.  Proposed mitigation shall consist of enhancement of the entire remaining 
Riparian Area.  This area has decreased from 16,454sf to 15,863sf and continues to exceed the required 
1:1 ratio for replacement.  The additional area of impact is for stormwater quality ponds which will be 
planted per City of Portland Stormwater Management Manual and shall not be impervious surface but 
rather shall contribute to the overall function of the resource.  Native trees and shrubs shall be planted to 
meet the required planting rate and total number has been increased to reflect the additional 591sf of 
impact (See revised Tables 3 and 4).   
 
The proposed mitigation area consists of enhancement of the entire remaining 15,863sf of WRA within 
the subject property.  This area was determined based on the large area of onsite resource, limiting the 
possible development area outside the resource.  As described under the alternatives the proposed 
mitigation area shall provide higher functions than what would be provided by the existing resource, 
even though reduced in size.    
 
The goal of the mitigation is protecting the ecological benefit and water quality benefit to the higher 
quality sensitive areas while maximizing developable area.  Mitigation shall consist of removal of reed 
canary grass, Himalayan blackberry and other non-native species throughout the remaining WRA.  An 
approved herbicide shall be used prior to grubbing out root material.  Follow up spot applications will be 
provided as necessary. 
 
The remaining onsite WRA will be planted with native trees, shrubs and groundcover consistent with 
CDC 32.100, meeting or exceeding the standards of CDC 32.090(C) to provide a diverse native 
forested/scrub-shrub community adjacent to the onsite water resource.  Tree and shrub species will 
provide shade, large woody debris, habitat and food sources.  In addition it will increase filtration and 
replace non-native vegetation with a greater diversity of native species.  Species will be selected from the 
Portland Plant list and will include species such as Douglas fir, red alder, big leaf maple, Oregon grape, 
snowberry, and sword fern. 
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TABLE 3.   FORESTED WRA ENHANCEMENT PLANTING PLAN (11,187SF)  
 Plant Type Water 

Require-me  
Light  
Require-me  

Min. 
Size 

Min. 
Height 

Spacing Qty 

Douglas fir 
(Pseudotsuga  
menziesii) 

Tree Dry Sun 2 gal/ 
1/2” calip  

3’ Single 47 

Big leaf maple 
(Acer  
macrophyllum) 

Tree Dry Sun 2 gal/ 
1/2” calip  

3’ Single 43 

Red alder 
(Alnus rubra) 

Tree Moist Sun 2 gal/ 
1/2” calip  

3’ Single 45 

Oregon ash* 
(Fraxinus latifolia) 

Tree Moist Part 2 gal/ 
1/2” calip  

3’ Single 30 

Red flowering currant 
(Ribes sanguineum) 

Shrub Dry Sun  1 gal. 1.5’ Cluster 105 

Tall Oregon grape 
(Mahonia  
aquifolium) 

Shrub Dry Sun 1 gal. 12” Single 155 

Snowberry 
(Symphoricarpos  
albus) 

Shrub Dry Part 1 gal. 1.5’ Cluster 155 

Serviceberry  
(Amelanchier alnifolia) 

Shrub Dry Part 1 gal. 1.5’ Single 77 

Sword fern 
(Polystichum munitum) 

Forb Moist Shade 2 gal. n/a Cluster 100 

Native California  
brome 
(Bromus carinatus) 

Grass Dry Part Seed n/a 10lbs. pls  

Blue Wildrye 
(Elymus glaucus) 

Grass Dry Part Seed n/a 10lbs. pls  

*To be planted at toe of slope adjacent to wetlands only. 
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TABLE 4.   SCRUB-SHRUB WRA ENHANCEMENT PLANTING PLAN (4,676SF)  
 Plant Type Water 

Require-me  
Light  
Require-me  

Min. 
Size 

Min. 
Height 

Spacing Qty 

Red flowering currant 
(Ribes sanguineum) 

Shrub Dry Sun  1 gal. 1.5’ Cluster 65 

Tall Oregon grape 
(Mahonia  
aquifolium) 

Shrub Dry Sun 1 gal. 12” Single 65 

Snowberry 
(Symphoricarpos  
albus) 

Shrub Dry Part 1 gal. 1.5’ Cluster 65 

Sword fern 
(Polystichum munitum) 

Forb Moist Shade 2 gal. n/a Cluster 35 

Native California  
brome 
(Bromus carinatus) 

Grass Dry Part Seed n/a 10lbs. pls  

Blue Wildrye 
(Elymus glaucus) 

Grass Dry Part Seed n/a 10lbs. pls  
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SUMMARY 

As required by the City of West Linn under CDC 55.130(B), this report clearly shows that there will be no 
adverse impacts from increased intensity of runoff off site.   

Our plan and report have determined no off-site impacts from the 10-year storm.  From our report:  

 The City of West Linn requires stormwater detention facilities to provide enough storage to 
reduce peak flows up to the 25-year storm event with safe overflow conveyance up to the 100-
year storm event.  Post development discharge rates for the 2, 5, 10 and 25-year storm events 
are not to exceed that of the pre-developed rates. West Linn also requires that stormwater is 
treated to reduce the discharge of pollutants.  

 Water Quality basins have been sized using the PAC provided by the City of Portland. The PAC 
was used to confirm that water quality requirements were being met. 

 Hydraflow was used to size the detention pond.  Water is released from the detention pond via 
orifices in flow control structures such that post-development flow rates do not exceed 
predeveloped conditions. 

 The rational method was used to determine the conveyance capacity of the system.  The 25-
year, 24-hour storm will be conveyed. 

 The Oregon Department of Transportation requires that channels for ADT less than 750 be 
designed for a recurrence interval of 25 years (ODOT Manual, Table 3-1). 
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I .  SITE AND SYSTEM DESCRIPTION 

The proposed development is a self-storage facility on an existing 1.58-AC property. Two access 
driveways, three water quality facilities, and one detention facility will be created in addition to the 
building. The proposed development is located at 2400 and 2450 Willamette Falls Drive in West Linn, 
Oregon. 

The City of West Linn Follows the City of Portland Stormwater Management Manual (SWMM) for water 
quality requirements. Since the project has more than 10,000-SF of new impervious area, the 
presumptive approached was used in designing the water quality basins.  

The City of West Linn requires stormwater detention facilities to provide enough storage to reduce peak 
flows up to the 25-year storm event with safe overflow conveyance of up to the 100-year storm event. 
Post development discharge rates for the 2, 5, 10 and 25-year storm events are not to exceed that of the 
pre-developed rates. West Linn also requires that stormwater is treated to reduce the discharge of 
pollutants.  

Water quality and detention requirements for the roof are met by collecting and conveying stormwater 
from new impervious areas through one of two water quality basins at the northwest and southeast 
sides of the site. Treated water is then detained in a detention pond and released at pre-developed 
rates to Bernert Creek, which flows to the Willamette River.  Hydraflow Hydrographs Extension was used 
for detention calculations and the results have been included with this report. 

All new onsite roadways will be constructed from pervious pavement, with the onsite porous sidewalk 
sloped towards the pervious asphalt. Runoff from these pervious areas (all non-building areas) will be 
detained within the pavement section, then piped to an adjacent water quality facility for treatment and 
released to the adjacent storm pipe.  
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I I .  FACILITY DESIGN 
 
As a basis of design, existing times of concentration (Tc) are calculated within Hydraflow software using 
the TR55 methods. In summary, it utilized: 

o Tc = 21.5 minutes  
o Manning’s n=0.4 
o 200-foot length 
o 2-year, 24-hour storm event = 2.3 inches 
o Slope = 12%. 

Water Quality 

Stormwater roof runoff is treated onsite through two water quality basin and the detention pond 
located in on the northwest and southeast corners of the site.  Basin 1 collects 12,175-sf of the north 
roof runoff. Basin 2 collects 12,100-sf of the south roof runoff. Basins 1 and 2 are routed to the 
detention pond after treatment. 

The Water Quality basins have been sized using the Presumptive Approach Calculator (PAC) provided by 
the City of Portland.  The PAC was used to confirm that water quality requirements were being met. The 
basins will have 18-in of growing medium, 9-in of storage, and 2-in minimum freeboard.  

Runoff from site roadways (6,863-sf) will be routed via the pervious pavement section to adjacent water 
quality facilities for treatment. 

The PAC calculations for these basins are included in the attachments. 

Detention 

Hydraflow was used to size the detention volumes.  Water is released from the detention pond via 
orifices in a flow control structures such that post-development flow rates do not exceed predeveloped 
conditions. Runoff is ultimately discharged to Bernert Creek. An emergency spillway is also provided to 
convey the 100-yr event. 

Detention facilities are subject to testing prior to final acceptance per the City’s Standard Construction 
specifications, Subsection 604.01 and 604.02. 

Stormwater detention via above ground storage was determined to be the City’s preferred solution 
given their standard hierarchy.  

For the building roof area, per the SCS method used in Hydrocad, the detention pond will have a bottom 
area of 134-sf, side slopes of 3:1, and a storage depth of 1.75-ft. The bottom of pond will be set at 
elevation 133.67. The top of detention storage is at elevation 135.42 and the top of freeboard is at 
elevation 136.42. The pond will store 1,173-cf during the 25-yr event. Flow control structures will be 
provided with orifices set such that the proposed release rates meet the existing 2-yr, 5-yr, 10-yr, and 
25-yr rates with an emergency spillway provided for the 100-yr event. 

Due to low infiltration rates onsite, runoff from the pervious asphalt and sidewalk must be detained in 
the rock section in accordance with the City of Portland Stormwater Management Manual.  
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The west driveway has a basin of 0.107-ac, Tc=5.0-min, and requires 145-CF of storage at the 25-yr 
event. A perforated underdrain installed at the low point of the 12-in rock section with an orifice of 
1.28-in should be sufficient for detention, as determined with the SCS method in Hydraflow. The 
perforated underdrain will connect to a catchbasin where the orifice and overflow will be located. Flows 
will then be routed to a water quality facility. Treated water and overflow will be conveyed to Bernet 
Creek. 

The east driveway will have 3 basins (Basin 1 is street adjacent, Basin 2 is the middle, and Basin 3 is 
building adjacent). Runoff from this driveway must be collected in 3 rectangular storage trenches under 
the rock section.  Each trench will have an underdrain with orifice that carries flow out of the storage 
section. Using the SCS method in Hydraflow, the 25-yr storage for each basin was calculated. Assuming a 
3-ft x 20-ft (the width of the driveway) trench and 30% voids, the minimum height from top of each 
detention trench to the IE of the underdrain was calculated: 

Table 1: Summary of east driveway storage calculations. 

BASIN 

 

AREA 
ac 

25-yr Storage 
cf 

Flow Length 
ft 

Slope % Tc 
min 

Orifice   
in 

Minimum 
Height*      

ft 

1 0.164 38 12.0 69 5.0 0.36 1.9 

2 0.230 54 54.0 14.6 7.0 0.90 2.7 

3 0.026 50 51.4 10.7 7.6 0.48 2.5 

* Minimum Height = 3x [storage / (3ft x 20ft)] 

Each perforated underdrain for the east driveway will connect to a catchbasin where the orifice and 
overflow will be located. Flows from the 3 catchbasins will be collected and routed to a water quality 
facility. Treated water and overflow will be conveyed to Bernert Creek. 

ODOT Drainage 

The existing site has an Oregon Department of Transportation (ODOT) drainage path flowing through 
the proposed building footprint. The proposed development will be downhill from the ODOT drainage 
path so it does not contribute additional runoff to the ODOT drainage path. A proposed channel will be 
provided to direct the existing runoff away from the building footprint. The existing channel has an 
average slope of 4.9%. The proposed channel will have an average slope of 5.0% and will be designed / 
rerouted in accordance with the ODOT Hydraulics Manual (ODOT Manual). The existing basin has 0.42-
ac of impervious area (CN=98) and 1.09-ac of pervious (CN=77). 
 
As a basis of design, existing times of concentration (Tc) are calculated within Hydraflow software using 
the TR55 methods. The flow begins on freeway asphalt, continues down the freeway slope, and across 
the site for 637-ft. Flow was considered Sheet flow for 300-ft and shallow concentrated flow for the 
remainder. In summary (for the 2-year, 24-hour storm event = 2.3 inches), it utilized: 
 

Sheet Sheet Sheet Shallow Concentrated  
Tc = 1.26 minutes  Tc = 6.65 minutes Tc = 17.04 minutes Tc = 17.04 minutes 
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Manning’s n=0.011 Manning’s n=0.4 Manning’s n=0.4 Surface=unpaved 
105-foot length 94-foot length 101-foot length 337-foot length 
Slope = 3% Slope = 50% Slope = 5.5% Slope = 5.5% 
Total Tc = 26.4 minutes 

 
The proposed channel has the following characteristics: 

 From Hydraflow, the 25-year flow (Q₂₅) is 0.785-cfs 

 Side slopes are Z₁=6 and Z₂=2 

 Maximum allowable flow depth y=0.56-ft (calculated per the ODOT Manual, section 8.15.2) 

 Manning’s n=0.21 

 Bottom slope S=0.05 ft/ft 
 
The original assumption was that the channel will be grass lined. The assumption is that the grass will 
not be mowed during the wet season and the hydraulic properties with be calculated using the “before 
mowing” grass height of 10-inches. Based on the ODOT Manual Table 8-2, the grass Retardance Class is 
C. Per section 8.15.4 in the ODOT Manual, shear stresses in the channel lining must be calculated to 
determine if additional armoring will be needed. 
 
Shear Stresses along channel bottom. 
 𝜏𝑦 =ƳyS (ODOT Manual, Eq. 8-52) 

 =62.4-lb/ft³(0.56-ft)(0.05-ft/ft) 
 =1.75-lb/ft² 
 
Shear Stresses along channel sides. The 𝐾1 value is 1.3 (per ODOT Manual Figure 8-29 using Z=4): 
 𝜏𝑏 =𝐾1𝜏𝑦 (ODOT Manual, Eq. 8-53) 

 =1.3(1.75-lb/ft²) 
 =2.28-lb/ft² 
 
Shear Stresses due to the channel bend. The 𝐾𝑏 value is 1.0 (per ODOT Manual Figure 8-31 assuming the 
bend has a radius of 50-ft): 
 𝜏𝑏 =𝐾𝑏𝜏𝑦 (ODOT Manual, Eq. 8-55) 

 =1.0(1.75-lb/ft²) 
 =1.75-lb/ft² 
 
Per ODOT Manual Table 8.3, the shear stresses for the entire basin exceed Class C Retardance and must 
use additional armoring. To determine where additional armoring must start, the above calculations 
were performed for 100-ft segments beginning at the tangent point of the channel and moving 
upstream. The results are listed in the table below:  
 
Table 2: Summary of ODOT channel calculations. 

 
Total Length 

100’ Upstream 
from Tangent 

200’ Upstream 
from Tangent 

Note 

Basin Area, ac 1.51 0.96 0.59  

Tc 26.4 26.3 25.8 Calculated using TR-55 

Q, cfs 0.785 0.499 0.322 from hydraflow 

y, ft 0.56 0.36 0.23  

Manning’s n 0.21 0.35 large ODOT Figure. 8-26 

V, ft/s 0.66 0.29 0 ODOT Equation 8-12 
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Q, cfs 0.83 0.15 0 ODOT Equation 8-15 

Ƭy, lb/ft² 1.75 1.12 0.72 ODOT Equation 8-15 

Ƭs, lb/ft² 2.28 1.46 0.94 ODOT Equation 8-15 

Ƭb, lb/ft² 1.75 1.12 0.72 ODOT Equation 8-15 

Lining Type Class 50 Class 50 Class C Retardance ODOT Table 8-3 

 
Class 50 riprap lining must extend to 200-ft upstream of the tangent point and will be installed such that 
the channel will be 18-in deep with 12” thick riprap. The channel will be grass-lined uphill of this 
location. 

City Right-of-Way Drainage 

Per City standards, the half-street section of Willamette Falls Drive is proposed to be treated via curb 
side flow-through planters.  Design of these facilities is pending the public works design and submittal 
process, however the areas available (as shown on Sheet R1 and others) are sufficient for the 
stormwater mitigation. 

The area from the start of the public improvements – station 0+47 to station 2+65 will be treated in 
Planter A.  This is an area with 18’ wide pavement, 6” curb and 6’ of sidewalk for a total width of 24.5’ of 
impervious area.   
Total impervious area  = length x width 
   = 218 x 24.5 
   = 5,341 sf 
Planter area to treat = 5,341 sf x 0.06 
   = 320.5 sf 
Planter width is 6’ but there will be a curb at the back reducing effective width to 5.5’ 
 
Therefore Planter A = 320.5 / 5.5 
   = 58.2’ 
 
Planter A will be built at 60’ length. 

 

The area from the start of the public improvements – station 2+65 to station 4+45 will be treated in 
Planter B.  In addition, planter B will be upsized to over-treat the storm water from station 4+45 to 
station 5+52.  This area has no availability for a planter due to slope constraints.   

The revised area for Planter B is an area 287 feet long with 18’ wide pavement, 6” curb and 6’ of 
sidewalk for a total width of 24.5’ of impervious area.   
Total impervious area  = length x width 
   = 287 x 24.5 
   = 7,031.5 sf 
Planter area to treat = 7,031.5 sf x 0.06 
   = 421.9 sf 
Planter width is 6’ but there will be a curb at the back reducing effective width to 5.5’ 
 
Therefore Planter B = 421.9 / 5.5 
   = 76.7’ 
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Planter B will be built at 77’ length. 





Catchment DataPresumptive Approach Calculator ver. 1.2

Catchment ID:

Project Name: Date: 

Project Address: Permit Number:

Designer: 

Company:

0

BLF

Mackenzie

BASIN 1

02/01/10

0

2150120.00 Northwest Self-Storage

2400 WILLAMETTE FALLS DRIVE

Run Time: 3/24/2016 5:55:53 PM3/24/2016 5:55:53 PM

Drainage Catchment Information
Catchment ID BASIN 1

Impervious Area 12,575 SF

Impervious Area 0.29 ac

Impervious Area Curve Number, CNimp 98

Time of Concentration, Tc, minutes 5 min.

Site Soils & Infiltration Testing Data
Infiltration Testing Procedure:

Native Soil Field Tested Infiltration Rate (Itest): 0.06 in/hr

Yes

Correction Factor Component

CFtest (ranges from 1 to 3) 2

Design Infiltration Rates

Idsgn for Native (Itest / CFtest): 0.03 in/hr Design infiltration rate < 0.5 in/hr

Idsgn for Imported Growing Medium: 2.00 in/hr

Bottom of Facility Meets Required Separation From 

High Groundwater Per BES SWMM Section 1.4:

Open Pit Falling Head

Catchment Area
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)

Time (min.)

SBUH Results

PR

2-yr

5-yr

10-yr

25-yr

Volume
(cf)

Peak Rate 
(cfs)

Execute SBUH 

0.0520.052

0.1780.178

0.2170.217

0.2560.256

0.2950.295

657657

22752275

27972797

33193319

38413841

Printed: 3/24/2016 6:26 PM



Facility Design Data

3/24/2016

Presumptive Approach Calculator ver. 1.2 Catchment ID: BASIN 1

Project Name: 2150120.00 Northwest Self-Storage Catchment ID: BASIN 1 Date:

Instructions:

Catchment facility will meet Hierarchy Category: 3

Goal Summary:

Facility Type = 

Facility Shape: Facility Configuration: D 2

Calculation Guide

Max. Rock Stor.

DATA FOR ABOVE GRADE STORAGE COMPONENT BELOW GRADE STORAGE Bottom Area

Facility Bottom Area = 120 sf Rock Storage Bottom Area = 121 sf 232 SF

Bottom Width = 10.0 ft Rock Storage Depth = 0 in

Facility Side Slope = 3 to 1 Rock Void Ratio = 0.3 * - Refer to PAC Swale Worksheet

Storage Depth 1 = 9 in Storage Depth 3 = -6 in

Growing Medium Depth = 18 in

Freeboard Depth = 3 in

Surface Capacity at Depth 1 = 132 cf Rock Storage Capacity = cf

Infiltration Area at 75% Depth1 = 204 SF

GM Design Infiltration Rate = 2.00 in/hr Native Design Infiltration Rate = in/hr

Infiltration Capacity = 0.009 cfs Infiltration Capacity = cfs

RESULTS

Overflow 

Volume
Pollution 

Reduction PASS 0 CF 92% Surf. Cap. Used

Output File

2-yr 5-yr 10-yr 25-yr

Peak cfs 0.178 0.217 0.256 0.295

FACILITY FACTS

288 SF

0.023

5. Complete data entry for all highlighted cells.

2/1/2010

2. Select Facility Type.

3. Identify facility shape of surface facility to more accurately estimate surface volume, except for Swales

4. Select type of facility configuration.

1. Identify which Stormwater Hierarchy Category the facility.

    and sloped planters that use the PAC Sloped Facility Worksheet to enter data.

Rectangle/Square

Total Facility Area Including Freeboard =

Sizing Ratio (Total Facility Area / Catchment Area) =

Basin

Refer to Sloped Facility
Worksheet and enter
Variable Parameters

Run Time:

Run PAC

3/24/2016 5:55:53 PM3/24/2016 5:55:53 PM

imported file 120-NORTH POND.xls - 3/24/2016 5:55:55 PM

Current data has been exported:

120-NORTH POND (BASIN 1).xls

3/24/2016 6:21:42 PM

Printed: 3/24/2016 6:25 PM



BES - Presumptive Approach Calculator - Ver 1.2 PR Con-D
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Project Name:
Run Time:

Catchment ID:
Hierarchy:

Facility Type:
Facility Configuration:

2150120.00 Northwest Self-Storag2150120.00 Northwest Self-Storag

3/24/2016 5:55:53 PM3/24/2016 5:55:53 PM

NORTHNORTH

33
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DD

Printed: 3/24/2016 6:26 PM



BES - Presumptive Approach Calculator - Ver 1.2 Output Chart
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Project Name:
Run Time:

Catchment ID:
Hierarchy:

Facility Type:
Facility Configuration:

2150120.00 Northwest Self-Storage2150120.00 Northwest Self-Storage

3/24/2016 5:55:53 PM3/24/2016 5:55:53 PM
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Catchment DataPresumptive Approach Calculator ver. 1.2

Catchment ID:

Project Name: Date: 

Project Address: Permit Number:

Designer: 

Company:

0

BLF

Mackenzie

BASIN 2

02/01/10

0

2150120.00 Northwest Self-Storage

2400 WILLAMETTE FALLS DRIVE

Run Time: 3/24/2016 6:27:15 PM3/24/2016 6:27:15 PM

Drainage Catchment Information
Catchment ID BASIN 2

Impervious Area 12,100 SF

Impervious Area 0.28 ac

Impervious Area Curve Number, CNimp 98

Time of Concentration, Tc, minutes 5 min.

Site Soils & Infiltration Testing Data
Infiltration Testing Procedure:

Native Soil Field Tested Infiltration Rate (Itest): 0.06 in/hr

Yes

Correction Factor Component

CFtest (ranges from 1 to 3) 2

Design Infiltration Rates

Idsgn for Native (Itest / CFtest): 0.03 in/hr Design infiltration rate < 0.5 in/hr

Idsgn for Imported Growing Medium: 2.00 in/hr

Bottom of Facility Meets Required Separation From 

High Groundwater Per BES SWMM Section 1.4:

Open Pit Falling Head

Catchment Area
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SBUH Results

PR

2-yr

5-yr

10-yr

25-yr

Volume
(cf)

Peak Rate 
(cfs)

Execute SBUH 

0.050.05

0.1710.171

0.2090.209

0.2460.246

0.2840.284

632632

21892189

26912691

31933193

36963696

Printed: 3/24/2016 6:27 PM



Facility Design Data

3/24/2016

Presumptive Approach Calculator ver. 1.2 Catchment ID: BASIN 2

Project Name: 2150120.00 Northwest Self-Storage Catchment ID: BASIN 2 Date:

Instructions:

Catchment facility will meet Hierarchy Category: 3

Goal Summary:

Facility Type = 

Facility Shape: Facility Configuration: D 2

Calculation Guide

Max. Rock Stor.

DATA FOR ABOVE GRADE STORAGE COMPONENT BELOW GRADE STORAGE Bottom Area

Facility Bottom Area = 115 sf Rock Storage Bottom Area = 121 sf 225 SF

Bottom Width = 10.0 ft Rock Storage Depth = 0 in

Facility Side Slope = 3 to 1 Rock Void Ratio = 0.3 * - Refer to PAC Swale Worksheet

Storage Depth 1 = 9 in Storage Depth 3 = -6 in

Growing Medium Depth = 18 in

Freeboard Depth = 3 in

Surface Capacity at Depth 1 = 128 cf Rock Storage Capacity = cf

Infiltration Area at 75% Depth1 = 197 SF

GM Design Infiltration Rate = 2.00 in/hr Native Design Infiltration Rate = in/hr

Infiltration Capacity = 0.009 cfs Infiltration Capacity = cfs

RESULTS

Overflow 

Volume
Pollution 

Reduction PASS 0 CF 92% Surf. Cap. Used

Output File

2-yr 5-yr 10-yr 25-yr

Peak cfs 0.171 0.209 0.246 0.284

FACILITY FACTS

280 SF

0.023

5. Complete data entry for all highlighted cells.

2/1/2010

2. Select Facility Type.

3. Identify facility shape of surface facility to more accurately estimate surface volume, except for Swales

4. Select type of facility configuration.

1. Identify which Stormwater Hierarchy Category the facility.

    and sloped planters that use the PAC Sloped Facility Worksheet to enter data.

Rectangle/Square

Total Facility Area Including Freeboard =

Sizing Ratio (Total Facility Area / Catchment Area) =

Basin

Refer to Sloped Facility
Worksheet and enter
Variable Parameters

Run Time:

Run PAC

3/24/2016 6:27:15 PM3/24/2016 6:27:15 PM

imported file 120-SOUTH POND.xls - 3/24/2016 6:27:16 PM

Current data has been exported:

120-SOUTH POND (BASIN 2).xls

3/24/2016 6:27:39 PM

Printed: 3/24/2016 6:28 PM



BES - Presumptive Approach Calculator - Ver 1.2 PR Con-D
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Project Name:
Run Time:

Catchment ID:
Hierarchy:

Facility Type:
Facility Configuration:

2150120.00 Northwest Self-Storag2150120.00 Northwest Self-Storag

3/24/2016 6:27:15 PM3/24/2016 6:27:15 PM

SOUTH PONDSOUTH POND
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Printed: 3/24/2016 6:28 PM



BES - Presumptive Approach Calculator - Ver 1.2 Output Chart
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Project Name:
Run Time:

Catchment ID:
Hierarchy:

Facility Type:
Facility Configuration:

2150120.00 Northwest Self-Storage2150120.00 Northwest Self-Storage
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1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Project: 120-DETENTION-SINGLE POND.gpw Monday, 08 / 8 / 2016

Hyd. Origin Description

Legend

1 SCS Runoff ROOF

2 SCS Runoff EXISTING ROOF

3 Reservoir ROOF RELEASE



Hydrograph Return Period Recap

2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

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

1 SCS Runoff ------ ------- 0.285 ------- 0.377 0.442 0.508 ------- 0.573 ROOF

2 SCS Runoff ------ ------- 0.112 ------- 0.193 0.256 0.321 ------- 0.388 EXISTING ROOF

3 Reservoir 1 ------- 0.111 ------- 0.193 0.237 0.273 ------- 0.300 ROOF RELEASE

Proj. file: 120-DETENTION-SINGLE POND.gpw Monday, 08 / 8 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



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 SCS Runoff 0.285 2 470 3,995 ------ ------ ------ ROOF

2 SCS Runoff 0.112 2 486 2,016 ------ ------ ------ EXISTING ROOF

3 Reservoir 0.111 2 504 3,992 1 101.25 615 ROOF RELEASE

120-DETENTION-SINGLE POND.gpw Return Period: 2 Year Monday, 08 / 8 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 1

ROOF

Hydrograph type =  SCS Runoff Peak discharge =  0.285 cfs
Storm frequency =  2 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  3,995 cuft
Drainage area =  0.567 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.30 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

4
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Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 2

EXISTING ROOF

Hydrograph type =  SCS Runoff Peak discharge =  0.112 cfs
Storm frequency =  2 yrs Time to peak =  486 min
Time interval =  2 min Hyd. volume =  2,016 cuft
Drainage area =  0.567 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  200 ft
Tc method =  TR55 Time of conc. (Tc) =  21.50 min
Total precip. =  2.30 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

5
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Hyd. No. 2 -- 2 Year

Hyd No. 2



TR55 Tc Worksheet
6

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 2

EXISTING ROOF

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  200.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.30 0.00 0.00
Land slope (%) =  12.00 0.00 0.00

Travel Time (min) = 21.54 + 0.00 + 0.00 = 21.54

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 21.50 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 3

ROOF RELEASE

Hydrograph type =  Reservoir Peak discharge =  0.111 cfs
Storm frequency =  2 yrs Time to peak =  504 min
Time interval =  2 min Hyd. volume =  3,992 cuft
Inflow hyd. No. =  1 - ROOF Max. Elevation =  101.25 ft
Reservoir name =  DETENTION Max. Storage =  615 cuft

Storage Indication method used.

7
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Hyd. No. 3 -- 2 Year

Hyd No. 3 Hyd No. 1 Total storage used = 615 cuft



Pond Report 8

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Pond No. 1 -  DETENTION

Pond Data

Trapezoid -Bottom L x W = 30.0 x 10.0 ft,  Side slope = 3.00:1,  Bottom elev. = 100.00 ft,  Depth = 10.00 ft

Stage / Storage Table

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

0.00 100.00 300 0 0
1.00 101.00 576 432 432
2.00 102.00 924 744 1,176
3.00 103.00 1,344 1,128 2,304
4.00 104.00 1,836 1,584 3,888
5.00 105.00 2,400 2,112 6,000
6.00 106.00 3,036 2,712 8,712
7.00 107.00 3,744 3,384 12,096
8.00 108.00 4,524 4,128 16,224
9.00 109.00 5,376 4,944 21,168

10.00 110.00 6,300 5,832 27,000

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  1.96 2.65 0.00 0.00

Span (in) =  1.96 2.65 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  100.00 101.25 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

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

Multi-Stage =  No No No No

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

TW Elev. (ft) =  0.00

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

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 0 100.00 0.00 0.00 --- --- --- --- --- --- --- --- 0.000
0.10 43 100.10 0.01 ic 0.00 --- --- --- --- --- --- --- --- 0.014
0.20 86 100.20 0.03 ic 0.00 --- --- --- --- --- --- --- --- 0.035
0.30 130 100.30 0.05 ic 0.00 --- --- --- --- --- --- --- --- 0.047
0.40 173 100.40 0.06 ic 0.00 --- --- --- --- --- --- --- --- 0.057
0.50 216 100.50 0.07 ic 0.00 --- --- --- --- --- --- --- --- 0.065
0.60 259 100.60 0.07 ic 0.00 --- --- --- --- --- --- --- --- 0.073
0.70 302 100.70 0.08 ic 0.00 --- --- --- --- --- --- --- --- 0.079
0.80 346 100.80 0.09 ic 0.00 --- --- --- --- --- --- --- --- 0.085
0.90 389 100.90 0.09 ic 0.00 --- --- --- --- --- --- --- --- 0.091
1.00 432 101.00 0.10 ic 0.00 --- --- --- --- --- --- --- --- 0.097
1.10 506 101.10 0.10 ic 0.00 --- --- --- --- --- --- --- --- 0.102
1.20 581 101.20 0.11 ic 0.00 --- --- --- --- --- --- --- --- 0.107
1.30 655 101.30 0.11 ic 0.00 ic --- --- --- --- --- --- --- --- 0.116
1.40 730 101.40 0.12 ic 0.04 ic --- --- --- --- --- --- --- --- 0.152
1.50 804 101.50 0.12 ic 0.07 ic --- --- --- --- --- --- --- --- 0.189
1.60 878 101.60 0.12 ic 0.09 ic --- --- --- --- --- --- --- --- 0.215
1.70 953 101.70 0.13 ic 0.11 ic --- --- --- --- --- --- --- --- 0.236
1.80 1,027 101.80 0.13 ic 0.12 ic --- --- --- --- --- --- --- --- 0.254
1.90 1,102 101.90 0.14 ic 0.14 ic --- --- --- --- --- --- --- --- 0.271
2.00 1,176 102.00 0.14 ic 0.15 ic --- --- --- --- --- --- --- --- 0.287
2.10 1,289 102.10 0.14 ic 0.16 ic --- --- --- --- --- --- --- --- 0.302
2.20 1,402 102.20 0.15 ic 0.17 ic --- --- --- --- --- --- --- --- 0.316
2.30 1,514 102.30 0.15 ic 0.18 ic --- --- --- --- --- --- --- --- 0.329
2.40 1,627 102.40 0.15 ic 0.19 ic --- --- --- --- --- --- --- --- 0.342
2.50 1,740 102.50 0.16 ic 0.20 ic --- --- --- --- --- --- --- --- 0.354
2.60 1,853 102.60 0.16 ic 0.21 ic --- --- --- --- --- --- --- --- 0.365
2.70 1,966 102.70 0.16 ic 0.21 ic --- --- --- --- --- --- --- --- 0.377
2.80 2,078 102.80 0.17 ic 0.22 ic --- --- --- --- --- --- --- --- 0.388
2.90 2,191 102.90 0.17 ic 0.23 ic --- --- --- --- --- --- --- --- 0.398
3.00 2,304 103.00 0.17 ic 0.24 ic --- --- --- --- --- --- --- --- 0.408
3.10 2,462 103.10 0.18 ic 0.24 ic --- --- --- --- --- --- --- --- 0.418

Continues on next page...



9

DETENTION

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

3.20 2,621 103.20 0.18 ic 0.25 ic --- --- --- --- --- --- --- --- 0.428
3.30 2,779 103.30 0.18 ic 0.26 ic --- --- --- --- --- --- --- --- 0.438
3.40 2,938 103.40 0.18 ic 0.26 ic --- --- --- --- --- --- --- --- 0.447
3.50 3,096 103.50 0.19 ic 0.27 ic --- --- --- --- --- --- --- --- 0.456
3.60 3,254 103.60 0.19 ic 0.28 ic --- --- --- --- --- --- --- --- 0.465
3.70 3,413 103.70 0.19 ic 0.28 ic --- --- --- --- --- --- --- --- 0.474
3.80 3,571 103.80 0.19 ic 0.29 ic --- --- --- --- --- --- --- --- 0.483
3.90 3,730 103.90 0.20 ic 0.29 ic --- --- --- --- --- --- --- --- 0.491
4.00 3,888 104.00 0.20 ic 0.30 ic --- --- --- --- --- --- --- --- 0.499
4.10 4,099 104.10 0.20 ic 0.31 ic --- --- --- --- --- --- --- --- 0.507
4.20 4,310 104.20 0.20 ic 0.31 ic --- --- --- --- --- --- --- --- 0.515
4.30 4,522 104.30 0.21 ic 0.32 ic --- --- --- --- --- --- --- --- 0.523
4.40 4,733 104.40 0.21 ic 0.32 ic --- --- --- --- --- --- --- --- 0.531
4.50 4,944 104.50 0.21 ic 0.33 ic --- --- --- --- --- --- --- --- 0.539
4.60 5,155 104.60 0.21 ic 0.33 ic --- --- --- --- --- --- --- --- 0.546
4.70 5,366 104.70 0.22 ic 0.34 ic --- --- --- --- --- --- --- --- 0.554
4.80 5,578 104.80 0.22 ic 0.34 ic --- --- --- --- --- --- --- --- 0.561
4.90 5,789 104.90 0.22 ic 0.35 ic --- --- --- --- --- --- --- --- 0.568
5.00 6,000 105.00 0.22 ic 0.35 ic --- --- --- --- --- --- --- --- 0.576
5.10 6,271 105.10 0.23 ic 0.36 ic --- --- --- --- --- --- --- --- 0.583
5.20 6,542 105.20 0.23 ic 0.36 ic --- --- --- --- --- --- --- --- 0.590
5.30 6,814 105.30 0.23 ic 0.37 ic --- --- --- --- --- --- --- --- 0.596
5.40 7,085 105.40 0.23 ic 0.37 ic --- --- --- --- --- --- --- --- 0.603
5.50 7,356 105.50 0.23 ic 0.38 ic --- --- --- --- --- --- --- --- 0.610
5.60 7,627 105.60 0.24 ic 0.38 ic --- --- --- --- --- --- --- --- 0.617
5.70 7,898 105.70 0.24 ic 0.38 ic --- --- --- --- --- --- --- --- 0.623
5.80 8,170 105.80 0.24 ic 0.39 ic --- --- --- --- --- --- --- --- 0.630
5.90 8,441 105.90 0.24 ic 0.39 ic --- --- --- --- --- --- --- --- 0.636
6.00 8,712 106.00 0.25 ic 0.40 ic --- --- --- --- --- --- --- --- 0.643
6.10 9,050 106.10 0.25 ic 0.40 ic --- --- --- --- --- --- --- --- 0.649
6.20 9,389 106.20 0.25 ic 0.41 ic --- --- --- --- --- --- --- --- 0.655
6.30 9,727 106.30 0.25 ic 0.41 ic --- --- --- --- --- --- --- --- 0.661
6.40 10,066 106.40 0.25 ic 0.41 ic --- --- --- --- --- --- --- --- 0.668
6.50 10,404 106.50 0.26 ic 0.42 ic --- --- --- --- --- --- --- --- 0.674
6.60 10,742 106.60 0.26 ic 0.42 ic --- --- --- --- --- --- --- --- 0.680
6.70 11,081 106.70 0.26 ic 0.43 ic --- --- --- --- --- --- --- --- 0.686
6.80 11,419 106.80 0.26 ic 0.43 ic --- --- --- --- --- --- --- --- 0.692
6.90 11,758 106.90 0.26 ic 0.43 ic --- --- --- --- --- --- --- --- 0.697
7.00 12,096 107.00 0.27 ic 0.44 ic --- --- --- --- --- --- --- --- 0.703
7.10 12,509 107.10 0.27 ic 0.44 ic --- --- --- --- --- --- --- --- 0.709
7.20 12,921 107.20 0.27 ic 0.45 ic --- --- --- --- --- --- --- --- 0.715
7.30 13,334 107.30 0.27 ic 0.45 ic --- --- --- --- --- --- --- --- 0.720
7.40 13,747 107.40 0.27 ic 0.45 ic --- --- --- --- --- --- --- --- 0.726
7.50 14,160 107.50 0.27 ic 0.46 ic --- --- --- --- --- --- --- --- 0.732
7.60 14,573 107.60 0.28 ic 0.46 ic --- --- --- --- --- --- --- --- 0.737
7.70 14,985 107.70 0.28 ic 0.46 ic --- --- --- --- --- --- --- --- 0.743
7.80 15,398 107.80 0.28 ic 0.47 ic --- --- --- --- --- --- --- --- 0.748
7.90 15,811 107.90 0.28 ic 0.47 ic --- --- --- --- --- --- --- --- 0.754
8.00 16,224 108.00 0.28 ic 0.48 ic --- --- --- --- --- --- --- --- 0.759
8.10 16,718 108.10 0.29 ic 0.48 ic --- --- --- --- --- --- --- --- 0.764
8.20 17,213 108.20 0.29 ic 0.48 ic --- --- --- --- --- --- --- --- 0.770
8.30 17,707 108.30 0.29 ic 0.49 ic --- --- --- --- --- --- --- --- 0.775
8.40 18,201 108.40 0.29 ic 0.49 ic --- --- --- --- --- --- --- --- 0.780
8.50 18,696 108.50 0.29 ic 0.49 ic --- --- --- --- --- --- --- --- 0.785
8.60 19,190 108.60 0.29 ic 0.50 ic --- --- --- --- --- --- --- --- 0.791
8.70 19,685 108.70 0.30 ic 0.50 ic --- --- --- --- --- --- --- --- 0.796
8.80 20,179 108.80 0.30 ic 0.50 ic --- --- --- --- --- --- --- --- 0.801
8.90 20,673 108.90 0.30 ic 0.51 ic --- --- --- --- --- --- --- --- 0.806
9.00 21,168 109.00 0.30 ic 0.51 ic --- --- --- --- --- --- --- --- 0.811
9.10 21,751 109.10 0.30 ic 0.51 ic --- --- --- --- --- --- --- --- 0.816
9.20 22,334 109.20 0.30 ic 0.52 ic --- --- --- --- --- --- --- --- 0.821
9.30 22,917 109.30 0.31 ic 0.52 ic --- --- --- --- --- --- --- --- 0.826
9.40 23,501 109.40 0.31 ic 0.52 ic --- --- --- --- --- --- --- --- 0.831
9.50 24,084 109.50 0.31 ic 0.53 ic --- --- --- --- --- --- --- --- 0.836
9.60 24,667 109.60 0.31 ic 0.53 ic --- --- --- --- --- --- --- --- 0.841
9.70 25,250 109.70 0.31 ic 0.53 ic --- --- --- --- --- --- --- --- 0.845
9.80 25,833 109.80 0.31 ic 0.54 ic --- --- --- --- --- --- --- --- 0.850
9.90 26,417 109.90 0.32 ic 0.54 ic --- --- --- --- --- --- --- --- 0.855

10.00 27,000 110.00 0.32 ic 0.54 ic --- --- --- --- --- --- --- --- 0.860

...End



Hydrograph Summary Report

10

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

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

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

1 SCS Runoff 0.377 2 470 5,337 ------ ------ ------ ROOF

2 SCS Runoff 0.193 2 486 3,174 ------ ------ ------ EXISTING ROOF

3 Reservoir 0.193 2 494 5,334 1 101.51 815 ROOF RELEASE

120-DETENTION-SINGLE POND.gpw Return Period: 5 Year Monday, 08 / 8 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 1

ROOF

Hydrograph type =  SCS Runoff Peak discharge =  0.377 cfs
Storm frequency =  5 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  5,337 cuft
Drainage area =  0.567 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 2

EXISTING ROOF

Hydrograph type =  SCS Runoff Peak discharge =  0.193 cfs
Storm frequency =  5 yrs Time to peak =  486 min
Time interval =  2 min Hyd. volume =  3,174 cuft
Drainage area =  0.567 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  200 ft
Tc method =  TR55 Time of conc. (Tc) =  21.50 min
Total precip. =  3.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 3

ROOF RELEASE

Hydrograph type =  Reservoir Peak discharge =  0.193 cfs
Storm frequency =  5 yrs Time to peak =  494 min
Time interval =  2 min Hyd. volume =  5,334 cuft
Inflow hyd. No. =  1 - ROOF Max. Elevation =  101.51 ft
Reservoir name =  DETENTION Max. Storage =  815 cuft

Storage Indication method used.
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Hydrograph Summary Report

14

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 SCS Runoff 0.442 2 470 6,297 ------ ------ ------ ROOF

2 SCS Runoff 0.256 2 484 4,053 ------ ------ ------ EXISTING ROOF

3 Reservoir 0.237 2 492 6,294 1 101.71 957 ROOF RELEASE

120-DETENTION-SINGLE POND.gpw Return Period: 10 Year Monday, 08 / 8 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 1

ROOF

Hydrograph type =  SCS Runoff Peak discharge =  0.442 cfs
Storm frequency =  10 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  6,297 cuft
Drainage area =  0.567 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

15

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

Q (cfs)

0.00 0.00

0.05 0.05

0.10 0.10

0.15 0.15

0.20 0.20

0.25 0.25

0.30 0.30

0.35 0.35

0.40 0.40

0.45 0.45

0.50 0.50

Q (cfs)

Time (min)

ROOF

Hyd. No. 1 -- 10 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 2

EXISTING ROOF

Hydrograph type =  SCS Runoff Peak discharge =  0.256 cfs
Storm frequency =  10 yrs Time to peak =  484 min
Time interval =  2 min Hyd. volume =  4,053 cuft
Drainage area =  0.567 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  200 ft
Tc method =  TR55 Time of conc. (Tc) =  21.50 min
Total precip. =  3.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 3

ROOF RELEASE

Hydrograph type =  Reservoir Peak discharge =  0.237 cfs
Storm frequency =  10 yrs Time to peak =  492 min
Time interval =  2 min Hyd. volume =  6,294 cuft
Inflow hyd. No. =  1 - ROOF Max. Elevation =  101.71 ft
Reservoir name =  DETENTION Max. Storage =  957 cuft

Storage Indication method used.
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

1 SCS Runoff 0.508 2 470 7,259 ------ ------ ------ ROOF

2 SCS Runoff 0.321 2 484 4,963 ------ ------ ------ EXISTING ROOF

3 Reservoir 0.273 2 490 7,256 1 101.91 1,110 ROOF RELEASE

120-DETENTION-SINGLE POND.gpw Return Period: 25 Year Monday, 08 / 8 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 1

ROOF

Hydrograph type =  SCS Runoff Peak discharge =  0.508 cfs
Storm frequency =  25 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  7,259 cuft
Drainage area =  0.567 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 2

EXISTING ROOF

Hydrograph type =  SCS Runoff Peak discharge =  0.321 cfs
Storm frequency =  25 yrs Time to peak =  484 min
Time interval =  2 min Hyd. volume =  4,963 cuft
Drainage area =  0.567 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  200 ft
Tc method =  TR55 Time of conc. (Tc) =  21.50 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 3

ROOF RELEASE

Hydrograph type =  Reservoir Peak discharge =  0.273 cfs
Storm frequency =  25 yrs Time to peak =  490 min
Time interval =  2 min Hyd. volume =  7,256 cuft
Inflow hyd. No. =  1 - ROOF Max. Elevation =  101.91 ft
Reservoir name =  DETENTION Max. Storage =  1,110 cuft

Storage Indication method used.
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Hyd No. 3 Hyd No. 1 Total storage used = 1,110 cuft



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

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

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

1 SCS Runoff 0.573 2 470 8,220 ------ ------ ------ ROOF

2 SCS Runoff 0.388 2 484 5,895 ------ ------ ------ EXISTING ROOF

3 Reservoir 0.300 2 492 8,217 1 102.09 1,274 ROOF RELEASE

120-DETENTION-SINGLE POND.gpw Return Period: 100 Year Monday, 08 / 8 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 1

ROOF

Hydrograph type =  SCS Runoff Peak discharge =  0.573 cfs
Storm frequency =  100 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  8,220 cuft
Drainage area =  0.567 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 08 / 8 / 2016

Hyd. No. 2

EXISTING ROOF

Hydrograph type =  SCS Runoff Peak discharge =  0.388 cfs
Storm frequency =  100 yrs Time to peak =  484 min
Time interval =  2 min Hyd. volume =  5,895 cuft
Drainage area =  0.567 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  200 ft
Tc method =  TR55 Time of conc. (Tc) =  21.50 min
Total precip. =  4.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 3

ROOF RELEASE

Hydrograph type =  Reservoir Peak discharge =  0.300 cfs
Storm frequency =  100 yrs Time to peak =  492 min
Time interval =  2 min Hyd. volume =  8,217 cuft
Inflow hyd. No. =  1 - ROOF Max. Elevation =  102.09 ft
Reservoir name =  DETENTION Max. Storage =  1,274 cuft

Storage Indication method used.
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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 6.9527 2.1000 0.6577 --------

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

5 9.9393 2.7000 0.6824 --------

10 10.2300 2.0000 0.6569 --------

25 11.8938 2.0000 0.6571 --------

50 13.7560 2.2000 0.6602 --------

100 15.0837 2.1000 0.6597 --------

File name: Portland IDF.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 1.92 1.35 1.07 0.91 0.79 0.71 0.65 0.59 0.55 0.52 0.49 0.46

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 2.47 1.75 1.40 1.18 1.03 0.92 0.83 0.77 0.71 0.66 0.62 0.59

10 2.85 2.00 1.59 1.34 1.17 1.05 0.95 0.88 0.82 0.76 0.72 0.68

25 3.31 2.32 1.85 1.56 1.36 1.22 1.11 1.02 0.95 0.89 0.83 0.79

50 3.74 2.64 2.10 1.78 1.55 1.39 1.26 1.16 1.08 1.01 0.95 0.90

100 4.14 2.91 2.32 1.96 1.71 1.53 1.39 1.28 1.19 1.11 1.05 0.99

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: H:\Projects\215012000\3_Design\Calculations\Portland data\WEST LINN PRECIPITATION.pcp

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

SCS 24-hour 0.00 2.30 0.00 3.00 3.50 4.00 0.00 4.50

SCS 6-Hr 0.00 1.20 0.00 1.30 1.60 1.80 0.00 2.20

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Project: 120-DETENTION-WEST-ROAD.gpw Monday, 06 / 20 / 2016

Hyd. Origin Description

Legend

1 SCS Runoff WEST ROAD

2 SCS Runoff EXISTING WEST ROAD

3 Reservoir WEST ROAD RELEASE



Hydrograph Return Period Recap

2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

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

1 SCS Runoff ------ ------- 0.054 ------- 0.071 0.084 0.096 ------- 0.108 WEST ROAD

2 SCS Runoff ------ ------- 0.023 ------- 0.039 0.052 0.065 ------- 0.078 EXISTING WEST ROAD

3 Reservoir 1 ------- 0.023 ------- 0.028 0.031 0.034 ------- 0.037 WEST ROAD RELEASE

Proj. file: 120-DETENTION-WEST-ROAD.gpw Monday, 06 / 20 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



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 SCS Runoff 0.054 2 470 754 ------ ------ ------ WEST ROAD

2 SCS Runoff 0.023 2 480 386 ------ ------ ------ EXISTING WEST ROAD

3 Reservoir 0.023 2 502 745 1 100.33 123 WEST ROAD RELEASE

120-DETENTION-WEST-ROAD.gpw Return Period: 2 Year Monday, 06 / 20 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
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Hyd. No. 1

WEST ROAD

Hydrograph type =  SCS Runoff Peak discharge =  0.054 cfs
Storm frequency =  2 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  754 cuft
Drainage area =  0.107 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.30 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2

EXISTING WEST ROAD

Hydrograph type =  SCS Runoff Peak discharge =  0.023 cfs
Storm frequency =  2 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  386 cuft
Drainage area =  0.107 ac Curve number =  84
Basin Slope =  12.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  2.30 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2

EXISTING WEST ROAD

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  68.6 0.0 0.0
Two-year 24-hr precip. (in) =  2.30 0.00 0.00
Land slope (%) =  6.10 0.00 0.00

Travel Time (min) = 11.99 + 0.00 + 0.00 = 11.99

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 12.00 min
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Hyd. No. 3

WEST ROAD RELEASE

Hydrograph type =  Reservoir Peak discharge =  0.023 cfs
Storm frequency =  2 yrs Time to peak =  502 min
Time interval =  2 min Hyd. volume =  745 cuft
Inflow hyd. No. =  1 - WEST ROAD Max. Elevation =  100.33 ft
Reservoir name =  Storage Section Max. Storage =  123 cuft

Storage Indication method used.
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Pond No. 1 -  Storage Section

Pond Data

Trapezoid -Bottom L x W = 51.5 x 24.0 ft,  Side slope = 0.00:1,  Bottom elev. = 100.00 ft,  Depth = 1.00 ft,  Voids = 30.00%

Stage / Storage Table

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

0.00 100.00 1,236 0 0
0.10 100.10 1,236 37 37
0.20 100.20 1,236 37 74
0.30 100.30 1,236 37 111
0.40 100.40 1,236 37 148
0.50 100.50 1,236 37 185
0.60 100.60 1,236 37 222
0.70 100.70 1,236 37 260
0.80 100.80 1,236 37 297
0.90 100.90 1,236 37 334
1.00 101.00 1,236 37 371

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  1.28 0.00 0.00 0.00

Span (in) =  1.28 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  100.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

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

Multi-Stage =  No 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 0 100.00 0.00 --- --- --- --- --- --- --- --- --- 0.000
0.10 37 100.10 0.01 ic --- --- --- --- --- --- --- --- --- 0.009
0.20 74 100.20 0.02 ic --- --- --- --- --- --- --- --- --- 0.016
0.30 111 100.30 0.02 ic --- --- --- --- --- --- --- --- --- 0.021
0.40 148 100.40 0.03 ic --- --- --- --- --- --- --- --- --- 0.025
0.50 185 100.50 0.03 ic --- --- --- --- --- --- --- --- --- 0.029
0.60 222 100.60 0.03 ic --- --- --- --- --- --- --- --- --- 0.032
0.70 260 100.70 0.03 ic --- --- --- --- --- --- --- --- --- 0.035
0.80 297 100.80 0.04 ic --- --- --- --- --- --- --- --- --- 0.037
0.90 334 100.90 0.04 ic --- --- --- --- --- --- --- --- --- 0.040
1.00 371 101.00 0.04 ic --- --- --- --- --- --- --- --- --- 0.042



Hydrograph Summary Report

9

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 SCS Runoff 0.071 2 470 1,008 ------ ------ ------ WEST ROAD

2 SCS Runoff 0.039 2 480 607 ------ ------ ------ EXISTING WEST ROAD

3 Reservoir 0.028 2 506 998 1 100.46 172 WEST ROAD RELEASE

120-DETENTION-WEST-ROAD.gpw Return Period: 5 Year Monday, 06 / 20 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 1

WEST ROAD

Hydrograph type =  SCS Runoff Peak discharge =  0.071 cfs
Storm frequency =  5 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  1,008 cuft
Drainage area =  0.107 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2

EXISTING WEST ROAD

Hydrograph type =  SCS Runoff Peak discharge =  0.039 cfs
Storm frequency =  5 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  607 cuft
Drainage area =  0.107 ac Curve number =  84
Basin Slope =  12.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  3.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 3

WEST ROAD RELEASE

Hydrograph type =  Reservoir Peak discharge =  0.028 cfs
Storm frequency =  5 yrs Time to peak =  506 min
Time interval =  2 min Hyd. volume =  998 cuft
Inflow hyd. No. =  1 - WEST ROAD Max. Elevation =  100.46 ft
Reservoir name =  Storage Section Max. Storage =  172 cuft

Storage Indication method used.
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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 SCS Runoff 0.084 2 470 1,189 ------ ------ ------ WEST ROAD

2 SCS Runoff 0.052 2 480 776 ------ ------ ------ EXISTING WEST ROAD

3 Reservoir 0.031 2 508 1,180 1 100.57 211 WEST ROAD RELEASE

120-DETENTION-WEST-ROAD.gpw Return Period: 10 Year Monday, 06 / 20 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
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Hyd. No. 1

WEST ROAD

Hydrograph type =  SCS Runoff Peak discharge =  0.084 cfs
Storm frequency =  10 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  1,189 cuft
Drainage area =  0.107 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

14

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

Q (cfs)

0.00 0.00

0.01 0.01

0.02 0.02

0.03 0.03

0.04 0.04

0.05 0.05

0.06 0.06

0.07 0.07

0.08 0.08

0.09 0.09

0.10 0.10

Q (cfs)

Time (min)

WEST ROAD

Hyd. No. 1 -- 10 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 2

EXISTING WEST ROAD

Hydrograph type =  SCS Runoff Peak discharge =  0.052 cfs
Storm frequency =  10 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  776 cuft
Drainage area =  0.107 ac Curve number =  84
Basin Slope =  12.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  3.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 3

WEST ROAD RELEASE

Hydrograph type =  Reservoir Peak discharge =  0.031 cfs
Storm frequency =  10 yrs Time to peak =  508 min
Time interval =  2 min Hyd. volume =  1,180 cuft
Inflow hyd. No. =  1 - WEST ROAD Max. Elevation =  100.57 ft
Reservoir name =  Storage Section Max. Storage =  211 cuft

Storage Indication method used.

16

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

Q (cfs)

0.00 0.00

0.01 0.01

0.02 0.02

0.03 0.03

0.04 0.04

0.05 0.05

0.06 0.06

0.07 0.07

0.08 0.08

0.09 0.09

0.10 0.10

Q (cfs)

Time (min)

WEST ROAD RELEASE

Hyd. No. 3 -- 10 Year

Hyd No. 3 Hyd No. 1 Total storage used = 211 cuft



Hydrograph Summary Report

17

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 SCS Runoff 0.096 2 470 1,371 ------ ------ ------ WEST ROAD

2 SCS Runoff 0.065 2 480 950 ------ ------ ------ EXISTING WEST ROAD

3 Reservoir 0.034 2 522 1,361 1 100.68 252 WEST ROAD RELEASE

120-DETENTION-WEST-ROAD.gpw Return Period: 25 Year Monday, 06 / 20 / 2016
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Hyd. No. 1

WEST ROAD

Hydrograph type =  SCS Runoff Peak discharge =  0.096 cfs
Storm frequency =  25 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  1,371 cuft
Drainage area =  0.107 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2

EXISTING WEST ROAD

Hydrograph type =  SCS Runoff Peak discharge =  0.065 cfs
Storm frequency =  25 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  950 cuft
Drainage area =  0.107 ac Curve number =  84
Basin Slope =  12.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

19

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

Q (cfs)

0.00 0.00

0.01 0.01

0.02 0.02

0.03 0.03

0.04 0.04

0.05 0.05

0.06 0.06

0.07 0.07

0.08 0.08

0.09 0.09

0.10 0.10

Q (cfs)

Time (min)

EXISTING WEST ROAD

Hyd. No. 2 -- 25 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 3

WEST ROAD RELEASE

Hydrograph type =  Reservoir Peak discharge =  0.034 cfs
Storm frequency =  25 yrs Time to peak =  522 min
Time interval =  2 min Hyd. volume =  1,361 cuft
Inflow hyd. No. =  1 - WEST ROAD Max. Elevation =  100.68 ft
Reservoir name =  Storage Section Max. Storage =  252 cuft

Storage Indication method used.
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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 SCS Runoff 0.108 2 470 1,553 ------ ------ ------ WEST ROAD

2 SCS Runoff 0.078 2 480 1,128 ------ ------ ------ EXISTING WEST ROAD

3 Reservoir 0.037 2 526 1,543 1 100.80 295 WEST ROAD RELEASE

120-DETENTION-WEST-ROAD.gpw Return Period: 100 Year Monday, 06 / 20 / 2016
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Hyd. No. 1

WEST ROAD

Hydrograph type =  SCS Runoff Peak discharge =  0.108 cfs
Storm frequency =  100 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  1,553 cuft
Drainage area =  0.107 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

22

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

Q (cfs)

0.00 0.00

0.05 0.05

0.10 0.10

0.15 0.15

0.20 0.20

0.25 0.25

0.30 0.30

0.35 0.35

0.40 0.40

0.45 0.45

0.50 0.50

Q (cfs)

Time (min)

WEST ROAD

Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report
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Hyd. No. 2

EXISTING WEST ROAD

Hydrograph type =  SCS Runoff Peak discharge =  0.078 cfs
Storm frequency =  100 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  1,128 cuft
Drainage area =  0.107 ac Curve number =  84
Basin Slope =  12.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.00 min
Total precip. =  4.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 3

WEST ROAD RELEASE

Hydrograph type =  Reservoir Peak discharge =  0.037 cfs
Storm frequency =  100 yrs Time to peak =  526 min
Time interval =  2 min Hyd. volume =  1,543 cuft
Inflow hyd. No. =  1 - WEST ROAD Max. Elevation =  100.80 ft
Reservoir name =  Storage Section Max. Storage =  295 cuft

Storage Indication method used.
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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 6.9527 2.1000 0.6577 --------

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

5 9.9393 2.7000 0.6824 --------

10 10.2300 2.0000 0.6569 --------

25 11.8938 2.0000 0.6571 --------

50 13.7560 2.2000 0.6602 --------

100 15.0837 2.1000 0.6597 --------

File name: Portland IDF.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 1.92 1.35 1.07 0.91 0.79 0.71 0.65 0.59 0.55 0.52 0.49 0.46

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 2.47 1.75 1.40 1.18 1.03 0.92 0.83 0.77 0.71 0.66 0.62 0.59

10 2.85 2.00 1.59 1.34 1.17 1.05 0.95 0.88 0.82 0.76 0.72 0.68

25 3.31 2.32 1.85 1.56 1.36 1.22 1.11 1.02 0.95 0.89 0.83 0.79

50 3.74 2.64 2.10 1.78 1.55 1.39 1.26 1.16 1.08 1.01 0.95 0.90

100 4.14 2.91 2.32 1.96 1.71 1.53 1.39 1.28 1.19 1.11 1.05 0.99

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: H:\Projects\215012000\3_Design\Calculations\Portland data\WEST LINN PRECIPITATION.pcp

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

SCS 24-hour 0.00 2.30 0.00 3.00 3.50 4.00 0.00 4.50

SCS 6-Hr 0.00 1.20 0.00 1.30 1.60 1.80 0.00 2.20

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Project: 120-DETENTION-EAST-ROAD.gpw Monday, 06 / 20 / 2016

Hyd. Origin Description

Legend

1 SCS Runoff EAST ROAD 1

2 SCS Runoff EX ROAD 1

3 Reservoir ROAD RELEASE 1

4 SCS Runoff EAST ROAD 2

5 SCS Runoff EX ROAD 2

6 SCS Runoff EXISTING ROAD 3

7 SCS Runoff EAST ROAD 3

8 Reservoir RELEASE 2

9 Reservoir RELEASE 3



Hydrograph Return Period Recap

2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

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

1 SCS Runoff ------ ------- 0.008 ------- 0.011 0.013 0.015 ------- 0.017 EAST ROAD 1

2 SCS Runoff ------ ------- 0.003 ------- 0.006 0.007 0.009 ------- 0.011 EX ROAD 1

3 Reservoir 1 ------- 0.003 ------- 0.004 0.004 0.005 ------- 0.005 ROAD RELEASE 1

4 SCS Runoff ------ ------- 0.011 ------- 0.015 0.017 0.020 ------- 0.023 EAST ROAD 2

5 SCS Runoff ------ ------- 0.005 ------- 0.008 0.011 0.013 ------- 0.016 EX ROAD 2

6 SCS Runoff ------ ------- 0.006 ------- 0.009 0.012 0.015 ------- 0.019 EXISTING ROAD 3

7 SCS Runoff ------ ------- 0.013 ------- 0.017 0.020 0.023 ------- 0.026 EAST ROAD 3

8 Reservoir 4 ------- 0.004 ------- 0.005 0.006 0.007 ------- 0.000 RELEASE 2

9 Reservoir 7 ------- 0.005 ------- 0.009 0.011 0.013 ------- 0.014 RELEASE 3

Proj. file: 120-DETENTION-EAST-ROAD.gpw Monday, 06 / 20 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



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 SCS Runoff 0.008 2 470 116 ------ ------ ------ EAST ROAD 1

2 SCS Runoff 0.003 2 478 54 ------ ------ ------ EX ROAD 1

3 Reservoir 0.003 2 504 114 1 100.95 17.1 ROAD RELEASE 1

4 SCS Runoff 0.011 2 470 157 ------ ------ ------ EAST ROAD 2

5 SCS Runoff 0.005 2 480 78 ------ ------ ------ EX ROAD 2

6 SCS Runoff 0.006 2 480 91 ------ ------ ------ EXISTING ROAD 3

7 SCS Runoff 0.013 2 470 184 ------ ------ ------ EAST ROAD 3

8 Reservoir 0.004 2 506 156 4 101.33 24.0 RELEASE 2

9 Reservoir 0.005 2 504 183 7 101.53 27.5 RELEASE 3

120-DETENTION-EAST-ROAD.gpw Return Period: 2 Year Monday, 06 / 20 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
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Hyd. No. 1

EAST ROAD 1

Hydrograph type =  SCS Runoff Peak discharge =  0.008 cfs
Storm frequency =  2 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  116 cuft
Drainage area =  0.016 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.30 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2

EX ROAD 1

Hydrograph type =  SCS Runoff Peak discharge =  0.003 cfs
Storm frequency =  2 yrs Time to peak =  478 min
Time interval =  2 min Hyd. volume =  54 cuft
Drainage area =  0.016 ac Curve number =  84
Basin Slope =  69.0 % Hydraulic length =  12 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.30 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 2
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Hyd. No. 3

ROAD RELEASE 1

Hydrograph type =  Reservoir Peak discharge =  0.003 cfs
Storm frequency =  2 yrs Time to peak =  504 min
Time interval =  2 min Hyd. volume =  114 cuft
Inflow hyd. No. =  1 - EAST ROAD 1 Max. Elevation =  100.95 ft
Reservoir name =  EAST STORAGE 1 Max. Storage =  17 cuft

Storage Indication method used.
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Hyd No. 3 Hyd No. 1 Total storage used = 17 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Pond No. 1 -  EAST STORAGE 1

Pond Data

Trapezoid -Bottom L x W = 3.0 x 20.0 ft,  Side slope = 0.00:1,  Bottom elev. = 100.00 ft,  Depth = 3.00 ft,  Voids = 30.00%

Stage / Storage Table

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

0.00 100.00 60 0 0
0.30 100.30 60 5 5
0.60 100.60 60 5 11
0.90 100.90 60 5 16
1.20 101.20 60 5 22
1.50 101.50 60 5 27
1.80 101.80 60 5 32
2.10 102.10 60 5 38
2.40 102.40 60 5 43
2.70 102.70 60 5 49
3.00 103.00 60 5 54

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.36 0.00 0.00 0.00

Span (in) =  0.36 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  100.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

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

Multi-Stage =  No 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 0 100.00 0.00 --- --- --- --- --- --- --- --- --- 0.000
0.30 5 100.30 0.00 ic --- --- --- --- --- --- --- --- --- 0.002
0.60 11 100.60 0.00 ic --- --- --- --- --- --- --- --- --- 0.003
0.90 16 100.90 0.00 ic --- --- --- --- --- --- --- --- --- 0.003
1.20 22 101.20 0.00 ic --- --- --- --- --- --- --- --- --- 0.004
1.50 27 101.50 0.00 ic --- --- --- --- --- --- --- --- --- 0.004
1.80 32 101.80 0.00 ic --- --- --- --- --- --- --- --- --- 0.005
2.10 38 102.10 0.00 ic --- --- --- --- --- --- --- --- --- 0.005
2.40 43 102.40 0.01 ic --- --- --- --- --- --- --- --- --- 0.005
2.70 49 102.70 0.01 ic --- --- --- --- --- --- --- --- --- 0.006
3.00 54 103.00 0.01 ic --- --- --- --- --- --- --- --- --- 0.006
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Hyd. No. 4

EAST ROAD 2

Hydrograph type =  SCS Runoff Peak discharge =  0.011 cfs
Storm frequency =  2 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  157 cuft
Drainage area =  0.022 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.30 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

8

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

Q (cfs)

0.00 0.00

0.01 0.01

0.02 0.02

0.03 0.03

0.04 0.04

0.05 0.05

0.06 0.06

0.07 0.07

0.08 0.08

0.09 0.09

0.10 0.10

Q (cfs)

Time (min)

EAST ROAD 2

Hyd. No. 4 -- 2 Year

Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 5

EX ROAD 2

Hydrograph type =  SCS Runoff Peak discharge =  0.005 cfs
Storm frequency =  2 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  78 cuft
Drainage area =  0.022 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.00 min
Total precip. =  2.30 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 5



TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 5

EX ROAD 2

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  54.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.30 0.00 0.00
Land slope (%) =  14.60 0.00 0.00

Travel Time (min) = 6.99 + 0.00 + 0.00 = 6.99

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 7.00 min
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Hyd. No. 6

EXISTING ROAD 3

Hydrograph type =  SCS Runoff Peak discharge =  0.006 cfs
Storm frequency =  2 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  91 cuft
Drainage area =  0.026 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.60 min
Total precip. =  2.30 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 6

EXISTING ROAD 3

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  51.4 0.0 0.0
Two-year 24-hr precip. (in) =  2.30 0.00 0.00
Land slope (%) =  10.70 0.00 0.00

Travel Time (min) = 7.60 + 0.00 + 0.00 = 7.60

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 7.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 7

EAST ROAD 3

Hydrograph type =  SCS Runoff Peak discharge =  0.013 cfs
Storm frequency =  2 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  184 cuft
Drainage area =  0.026 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.30 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 8

RELEASE 2

Hydrograph type =  Reservoir Peak discharge =  0.004 cfs
Storm frequency =  2 yrs Time to peak =  506 min
Time interval =  2 min Hyd. volume =  156 cuft
Inflow hyd. No. =  4 - EAST ROAD 2 Max. Elevation =  101.33 ft
Reservoir name =  EAST STORAGE 2 Max. Storage =  24 cuft

Storage Indication method used.

14

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

Q (cfs)

0.00 0.00

0.01 0.01

0.02 0.02

0.03 0.03

0.04 0.04

0.05 0.05

0.06 0.06

0.07 0.07

0.08 0.08

0.09 0.09

0.10 0.10

Q (cfs)

Time (min)

RELEASE 2

Hyd. No. 8 -- 2 Year

Hyd No. 8 Hyd No. 4 Total storage used = 24 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Pond No. 2 -  EAST STORAGE 2

Pond Data

Trapezoid -Bottom L x W = 3.0 x 20.0 ft,  Side slope = 0.00:1,  Bottom elev. = 100.00 ft,  Depth = 4.00 ft,  Voids = 30.00%

Stage / Storage Table

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

0.00 100.00 60 0 0
0.40 100.40 60 7 7
0.80 100.80 60 7 14
1.20 101.20 60 7 22
1.60 101.60 60 7 29
2.00 102.00 60 7 36
2.40 102.40 60 7 43
2.80 102.80 60 7 50
3.20 103.20 60 7 58
3.60 103.60 60 7 65
4.00 104.00 60 7 72

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.90 0.00 0.00 0.00

Span (in) =  0.90 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  100.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

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

Multi-Stage =  No No No No

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

TW Elev. (ft) =  0.00

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

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 0 100.00 0.00 --- --- --- --- --- --- --- --- --- 0.000
0.40 7 100.40 0.01 ic --- --- --- --- --- --- --- --- --- 0.013
0.80 14 100.80 0.02 ic --- --- --- --- --- --- --- --- --- 0.019
1.20 22 101.20 0.02 ic --- --- --- --- --- --- --- --- --- 0.023
1.60 29 101.60 0.03 ic --- --- --- --- --- --- --- --- --- 0.027
2.00 36 102.00 0.03 ic --- --- --- --- --- --- --- --- --- 0.030
2.40 43 102.40 0.03 ic --- --- --- --- --- --- --- --- --- 0.033
2.80 50 102.80 0.04 ic --- --- --- --- --- --- --- --- --- 0.035
3.20 58 103.20 0.04 ic --- --- --- --- --- --- --- --- --- 0.038
3.60 65 103.60 0.04 ic --- --- --- --- --- --- --- --- --- 0.040
4.00 72 104.00 0.04 ic --- --- --- --- --- --- --- --- --- 0.042



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 9

RELEASE 3

Hydrograph type =  Reservoir Peak discharge =  0.005 cfs
Storm frequency =  2 yrs Time to peak =  504 min
Time interval =  2 min Hyd. volume =  183 cuft
Inflow hyd. No. =  7 - EAST ROAD 3 Max. Elevation =  101.53 ft
Reservoir name =  EAST STORAGE 3 Max. Storage =  28 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Pond No. 3 -  EAST STORAGE 3

Pond Data

Trapezoid -Bottom L x W = 3.0 x 20.0 ft,  Side slope = 0.00:1,  Bottom elev. = 100.00 ft,  Depth = 4.00 ft,  Voids = 30.00%

Stage / Storage Table

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

0.00 100.00 60 0 0
0.40 100.40 60 7 7
0.80 100.80 60 7 14
1.20 101.20 60 7 22
1.60 101.60 60 7 29
2.00 102.00 60 7 36
2.40 102.40 60 7 43
2.80 102.80 60 7 50
3.20 103.20 60 7 58
3.60 103.60 60 7 65
4.00 104.00 60 7 72

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  0.48 0.00 0.00 0.00

Span (in) =  0.48 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  100.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

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

Multi-Stage =  No 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 0 100.00 0.00 --- --- --- --- --- --- --- --- --- 0.000
0.40 7 100.40 0.00 ic --- --- --- --- --- --- --- --- --- 0.004
0.80 14 100.80 0.01 ic --- --- --- --- --- --- --- --- --- 0.005
1.20 22 101.20 0.01 ic --- --- --- --- --- --- --- --- --- 0.007
1.60 29 101.60 0.01 ic --- --- --- --- --- --- --- --- --- 0.008
2.00 36 102.00 0.01 ic --- --- --- --- --- --- --- --- --- 0.009
2.40 43 102.40 0.01 ic --- --- --- --- --- --- --- --- --- 0.009
2.80 50 102.80 0.01 ic --- --- --- --- --- --- --- --- --- 0.010
3.20 58 103.20 0.01 ic --- --- --- --- --- --- --- --- --- 0.011
3.60 65 103.60 0.01 ic --- --- --- --- --- --- --- --- --- 0.011
4.00 72 104.00 0.01 ic --- --- --- --- --- --- --- --- --- 0.012



Hydrograph Summary Report

18

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 SCS Runoff 0.011 2 470 155 ------ ------ ------ EAST ROAD 1

2 SCS Runoff 0.006 2 476 85 ------ ------ ------ EX ROAD 1

3 Reservoir 0.004 2 520 153 1 101.40 25.3 ROAD RELEASE 1

4 SCS Runoff 0.015 2 470 210 ------ ------ ------ EAST ROAD 2

5 SCS Runoff 0.008 2 480 123 ------ ------ ------ EX ROAD 2

6 SCS Runoff 0.009 2 480 144 ------ ------ ------ EXISTING ROAD 3

7 SCS Runoff 0.017 2 470 246 ------ ------ ------ EAST ROAD 3

8 Reservoir 0.005 2 522 209 4 101.97 35.5 RELEASE 2

9 Reservoir 0.009 2 490 245 7 101.99 35.8 RELEASE 3

120-DETENTION-EAST-ROAD.gpw Return Period: 5 Year Monday, 06 / 20 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 1

EAST ROAD 1

Hydrograph type =  SCS Runoff Peak discharge =  0.011 cfs
Storm frequency =  5 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  155 cuft
Drainage area =  0.016 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

19

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

Q (cfs)

0.00 0.00

0.01 0.01

0.02 0.02

0.03 0.03

0.04 0.04

0.05 0.05

0.06 0.06

0.07 0.07

0.08 0.08

0.09 0.09

0.10 0.10

Q (cfs)

Time (min)

EAST ROAD 1

Hyd. No. 1 -- 5 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 2

EX ROAD 1

Hydrograph type =  SCS Runoff Peak discharge =  0.006 cfs
Storm frequency =  5 yrs Time to peak =  476 min
Time interval =  2 min Hyd. volume =  85 cuft
Drainage area =  0.016 ac Curve number =  84
Basin Slope =  69.0 % Hydraulic length =  12 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 3

ROAD RELEASE 1

Hydrograph type =  Reservoir Peak discharge =  0.004 cfs
Storm frequency =  5 yrs Time to peak =  520 min
Time interval =  2 min Hyd. volume =  153 cuft
Inflow hyd. No. =  1 - EAST ROAD 1 Max. Elevation =  101.40 ft
Reservoir name =  EAST STORAGE 1 Max. Storage =  25 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 4

EAST ROAD 2

Hydrograph type =  SCS Runoff Peak discharge =  0.015 cfs
Storm frequency =  5 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  210 cuft
Drainage area =  0.022 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 5

EX ROAD 2

Hydrograph type =  SCS Runoff Peak discharge =  0.008 cfs
Storm frequency =  5 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  123 cuft
Drainage area =  0.022 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.00 min
Total precip. =  3.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 6

EXISTING ROAD 3

Hydrograph type =  SCS Runoff Peak discharge =  0.009 cfs
Storm frequency =  5 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  144 cuft
Drainage area =  0.026 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.60 min
Total precip. =  3.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 7

EAST ROAD 3

Hydrograph type =  SCS Runoff Peak discharge =  0.017 cfs
Storm frequency =  5 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  246 cuft
Drainage area =  0.026 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 8

RELEASE 2

Hydrograph type =  Reservoir Peak discharge =  0.005 cfs
Storm frequency =  5 yrs Time to peak =  522 min
Time interval =  2 min Hyd. volume =  209 cuft
Inflow hyd. No. =  4 - EAST ROAD 2 Max. Elevation =  101.97 ft
Reservoir name =  EAST STORAGE 2 Max. Storage =  36 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 9

RELEASE 3

Hydrograph type =  Reservoir Peak discharge =  0.009 cfs
Storm frequency =  5 yrs Time to peak =  490 min
Time interval =  2 min Hyd. volume =  245 cuft
Inflow hyd. No. =  7 - EAST ROAD 3 Max. Elevation =  101.99 ft
Reservoir name =  EAST STORAGE 3 Max. Storage =  36 cuft

Storage Indication method used.
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

1 SCS Runoff 0.013 2 470 182 ------ ------ ------ EAST ROAD 1

2 SCS Runoff 0.007 2 476 108 ------ ------ ------ EX ROAD 1

3 Reservoir 0.004 2 524 180 1 101.76 31.6 ROAD RELEASE 1

4 SCS Runoff 0.017 2 470 248 ------ ------ ------ EAST ROAD 2

5 SCS Runoff 0.011 2 478 157 ------ ------ ------ EX ROAD 2

6 SCS Runoff 0.012 2 478 183 ------ ------ ------ EXISTING ROAD 3

7 SCS Runoff 0.020 2 470 290 ------ ------ ------ EAST ROAD 3

8 Reservoir 0.006 2 526 246 4 102.47 44.5 RELEASE 2

9 Reservoir 0.011 2 490 289 7 102.36 42.4 RELEASE 3

120-DETENTION-EAST-ROAD.gpw Return Period: 10 Year Monday, 06 / 20 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 1

EAST ROAD 1

Hydrograph type =  SCS Runoff Peak discharge =  0.013 cfs
Storm frequency =  10 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  182 cuft
Drainage area =  0.016 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 2

EX ROAD 1

Hydrograph type =  SCS Runoff Peak discharge =  0.007 cfs
Storm frequency =  10 yrs Time to peak =  476 min
Time interval =  2 min Hyd. volume =  108 cuft
Drainage area =  0.016 ac Curve number =  84
Basin Slope =  69.0 % Hydraulic length =  12 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

30

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

Q (cfs)

0.00 0.00

0.01 0.01

0.02 0.02

0.03 0.03

0.04 0.04

0.05 0.05

0.06 0.06

0.07 0.07

0.08 0.08

0.09 0.09

0.10 0.10

Q (cfs)

Time (min)

EX ROAD 1

Hyd. No. 2 -- 10 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 3

ROAD RELEASE 1

Hydrograph type =  Reservoir Peak discharge =  0.004 cfs
Storm frequency =  10 yrs Time to peak =  524 min
Time interval =  2 min Hyd. volume =  180 cuft
Inflow hyd. No. =  1 - EAST ROAD 1 Max. Elevation =  101.76 ft
Reservoir name =  EAST STORAGE 1 Max. Storage =  32 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 4

EAST ROAD 2

Hydrograph type =  SCS Runoff Peak discharge =  0.017 cfs
Storm frequency =  10 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  248 cuft
Drainage area =  0.022 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 5

EX ROAD 2

Hydrograph type =  SCS Runoff Peak discharge =  0.011 cfs
Storm frequency =  10 yrs Time to peak =  478 min
Time interval =  2 min Hyd. volume =  157 cuft
Drainage area =  0.022 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.00 min
Total precip. =  3.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 6

EXISTING ROAD 3

Hydrograph type =  SCS Runoff Peak discharge =  0.012 cfs
Storm frequency =  10 yrs Time to peak =  478 min
Time interval =  2 min Hyd. volume =  183 cuft
Drainage area =  0.026 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.60 min
Total precip. =  3.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 7

EAST ROAD 3

Hydrograph type =  SCS Runoff Peak discharge =  0.020 cfs
Storm frequency =  10 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  290 cuft
Drainage area =  0.026 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 8

RELEASE 2

Hydrograph type =  Reservoir Peak discharge =  0.006 cfs
Storm frequency =  10 yrs Time to peak =  526 min
Time interval =  2 min Hyd. volume =  246 cuft
Inflow hyd. No. =  4 - EAST ROAD 2 Max. Elevation =  102.47 ft
Reservoir name =  EAST STORAGE 2 Max. Storage =  44 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 9

RELEASE 3

Hydrograph type =  Reservoir Peak discharge =  0.011 cfs
Storm frequency =  10 yrs Time to peak =  490 min
Time interval =  2 min Hyd. volume =  289 cuft
Inflow hyd. No. =  7 - EAST ROAD 3 Max. Elevation =  102.36 ft
Reservoir name =  EAST STORAGE 3 Max. Storage =  42 cuft

Storage Indication method used.
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Hydrograph Summary Report

38

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 SCS Runoff 0.015 2 470 210 ------ ------ ------ EAST ROAD 1

2 SCS Runoff 0.009 2 476 132 ------ ------ ------ EX ROAD 1

3 Reservoir 0.005 2 528 208 1 102.13 38.4 ROAD RELEASE 1

4 SCS Runoff 0.020 2 470 286 ------ ------ ------ EAST ROAD 2

5 SCS Runoff 0.013 2 478 192 ------ ------ ------ EX ROAD 2

6 SCS Runoff 0.015 2 478 225 ------ ------ ------ EXISTING ROAD 3

7 SCS Runoff 0.023 2 470 334 ------ ------ ------ EAST ROAD 3

8 Reservoir 0.007 2 530 284 4 103.00 54.0 RELEASE 2

9 Reservoir 0.013 2 490 333 7 102.75 49.5 RELEASE 3

120-DETENTION-EAST-ROAD.gpw Return Period: 25 Year Monday, 06 / 20 / 2016
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 1

EAST ROAD 1

Hydrograph type =  SCS Runoff Peak discharge =  0.015 cfs
Storm frequency =  25 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  210 cuft
Drainage area =  0.016 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 2

EX ROAD 1

Hydrograph type =  SCS Runoff Peak discharge =  0.009 cfs
Storm frequency =  25 yrs Time to peak =  476 min
Time interval =  2 min Hyd. volume =  132 cuft
Drainage area =  0.016 ac Curve number =  84
Basin Slope =  69.0 % Hydraulic length =  12 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 3

ROAD RELEASE 1

Hydrograph type =  Reservoir Peak discharge =  0.005 cfs
Storm frequency =  25 yrs Time to peak =  528 min
Time interval =  2 min Hyd. volume =  208 cuft
Inflow hyd. No. =  1 - EAST ROAD 1 Max. Elevation =  102.13 ft
Reservoir name =  EAST STORAGE 1 Max. Storage =  38 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 4

EAST ROAD 2

Hydrograph type =  SCS Runoff Peak discharge =  0.020 cfs
Storm frequency =  25 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  286 cuft
Drainage area =  0.022 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 5

EX ROAD 2

Hydrograph type =  SCS Runoff Peak discharge =  0.013 cfs
Storm frequency =  25 yrs Time to peak =  478 min
Time interval =  2 min Hyd. volume =  192 cuft
Drainage area =  0.022 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.00 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 6

EXISTING ROAD 3

Hydrograph type =  SCS Runoff Peak discharge =  0.015 cfs
Storm frequency =  25 yrs Time to peak =  478 min
Time interval =  2 min Hyd. volume =  225 cuft
Drainage area =  0.026 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.60 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 7

EAST ROAD 3

Hydrograph type =  SCS Runoff Peak discharge =  0.023 cfs
Storm frequency =  25 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  334 cuft
Drainage area =  0.026 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 8

RELEASE 2

Hydrograph type =  Reservoir Peak discharge =  0.007 cfs
Storm frequency =  25 yrs Time to peak =  530 min
Time interval =  2 min Hyd. volume =  284 cuft
Inflow hyd. No. =  4 - EAST ROAD 2 Max. Elevation =  103.00 ft
Reservoir name =  EAST STORAGE 2 Max. Storage =  54 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 9

RELEASE 3

Hydrograph type =  Reservoir Peak discharge =  0.013 cfs
Storm frequency =  25 yrs Time to peak =  490 min
Time interval =  2 min Hyd. volume =  333 cuft
Inflow hyd. No. =  7 - EAST ROAD 3 Max. Elevation =  102.75 ft
Reservoir name =  EAST STORAGE 3 Max. Storage =  50 cuft

Storage Indication method used.
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Hydrograph Summary Report

48

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 SCS Runoff 0.017 2 470 238 ------ ------ ------ EAST ROAD 1

2 SCS Runoff 0.011 2 474 157 ------ ------ ------ EX ROAD 1

3 Reservoir 0.005 2 530 236 1 102.52 45.4 ROAD RELEASE 1

4 SCS Runoff 0.023 2 470 324 ------ ------ ------ EAST ROAD 2

5 SCS Runoff 0.016 2 478 228 ------ ------ ------ EX ROAD 2

6 SCS Runoff 0.019 2 478 267 ------ ------ ------ EXISTING ROAD 3

7 SCS Runoff 0.026 2 470 379 ------ ------ ------ EAST ROAD 3

8 Reservoir 0.000 2 n/a 0 4 0.00 0.000 RELEASE 2

9 Reservoir 0.014 2 492 377 7 103.13 56.4 RELEASE 3

120-DETENTION-EAST-ROAD.gpw Return Period: 100 Year Monday, 06 / 20 / 2016
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 1

EAST ROAD 1

Hydrograph type =  SCS Runoff Peak discharge =  0.017 cfs
Storm frequency =  100 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  238 cuft
Drainage area =  0.016 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 2

EX ROAD 1

Hydrograph type =  SCS Runoff Peak discharge =  0.011 cfs
Storm frequency =  100 yrs Time to peak =  474 min
Time interval =  2 min Hyd. volume =  157 cuft
Drainage area =  0.016 ac Curve number =  84
Basin Slope =  69.0 % Hydraulic length =  12 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

50

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

Q (cfs)

0.00 0.00

0.01 0.01

0.02 0.02

0.03 0.03

0.04 0.04

0.05 0.05

0.06 0.06

0.07 0.07

0.08 0.08

0.09 0.09

0.10 0.10

Q (cfs)

Time (min)

EX ROAD 1

Hyd. No. 2 -- 100 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 3

ROAD RELEASE 1

Hydrograph type =  Reservoir Peak discharge =  0.005 cfs
Storm frequency =  100 yrs Time to peak =  530 min
Time interval =  2 min Hyd. volume =  236 cuft
Inflow hyd. No. =  1 - EAST ROAD 1 Max. Elevation =  102.52 ft
Reservoir name =  EAST STORAGE 1 Max. Storage =  45 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 4

EAST ROAD 2

Hydrograph type =  SCS Runoff Peak discharge =  0.023 cfs
Storm frequency =  100 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  324 cuft
Drainage area =  0.022 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 5

EX ROAD 2

Hydrograph type =  SCS Runoff Peak discharge =  0.016 cfs
Storm frequency =  100 yrs Time to peak =  478 min
Time interval =  2 min Hyd. volume =  228 cuft
Drainage area =  0.022 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.00 min
Total precip. =  4.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 6

EXISTING ROAD 3

Hydrograph type =  SCS Runoff Peak discharge =  0.019 cfs
Storm frequency =  100 yrs Time to peak =  478 min
Time interval =  2 min Hyd. volume =  267 cuft
Drainage area =  0.026 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.60 min
Total precip. =  4.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

54

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

Q (cfs)

0.00 0.00

0.01 0.01

0.02 0.02

0.03 0.03

0.04 0.04

0.05 0.05

0.06 0.06

0.07 0.07

0.08 0.08

0.09 0.09

0.10 0.10

Q (cfs)

Time (min)

EXISTING ROAD 3

Hyd. No. 6 -- 100 Year

Hyd No. 6



Hydrograph Report
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Hyd. No. 7

EAST ROAD 3

Hydrograph type =  SCS Runoff Peak discharge =  0.026 cfs
Storm frequency =  100 yrs Time to peak =  470 min
Time interval =  2 min Hyd. volume =  379 cuft
Drainage area =  0.026 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 8

RELEASE 2

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  100 yrs Time to peak =  n/a
Time interval =  2 min Hyd. volume =  0 cuft
Inflow hyd. No. =  4 - EAST ROAD 2 Max. Elevation =  0.00 ft
Reservoir name =  EAST STORAGE 2 Max. Storage =  0 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 06 / 20 / 2016

Hyd. No. 9

RELEASE 3

Hydrograph type =  Reservoir Peak discharge =  0.014 cfs
Storm frequency =  100 yrs Time to peak =  492 min
Time interval =  2 min Hyd. volume =  377 cuft
Inflow hyd. No. =  7 - EAST ROAD 3 Max. Elevation =  103.13 ft
Reservoir name =  EAST STORAGE 3 Max. Storage =  56 cuft

Storage Indication method used.
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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 6.9527 2.1000 0.6577 --------

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

5 9.9393 2.7000 0.6824 --------

10 10.2300 2.0000 0.6569 --------

25 11.8938 2.0000 0.6571 --------

50 13.7560 2.2000 0.6602 --------

100 15.0837 2.1000 0.6597 --------

File name: Portland IDF.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 1.92 1.35 1.07 0.91 0.79 0.71 0.65 0.59 0.55 0.52 0.49 0.46

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 2.47 1.75 1.40 1.18 1.03 0.92 0.83 0.77 0.71 0.66 0.62 0.59

10 2.85 2.00 1.59 1.34 1.17 1.05 0.95 0.88 0.82 0.76 0.72 0.68

25 3.31 2.32 1.85 1.56 1.36 1.22 1.11 1.02 0.95 0.89 0.83 0.79

50 3.74 2.64 2.10 1.78 1.55 1.39 1.26 1.16 1.08 1.01 0.95 0.90

100 4.14 2.91 2.32 1.96 1.71 1.53 1.39 1.28 1.19 1.11 1.05 0.99

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: H:\Projects\215012000\3_Design\Calculations\Portland data\WEST LINN PRECIPITATION.pcp

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

SCS 24-hour 0.00 2.30 0.00 3.00 3.50 4.00 0.00 4.50

SCS 6-Hr 0.00 1.20 0.00 1.30 1.60 1.80 0.00 2.20

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Project: 120-ODOT.gpw Monday, 06 / 20 / 2016

Hyd. Origin Description

Legend

1 SCS Runoff ODOT BASIN



Hydrograph Return Period Recap

2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

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

1 SCS Runoff ------ ------- 0.262 ------- 0.464 0.621 0.785 ------- 0.954 ODOT BASIN

Proj. file: 120-ODOT.gpw Monday, 06 / 20 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



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 SCS Runoff 0.785 1 488 12,629 ------ ------ ------ ODOT BASIN

120-ODOT.gpw Return Period: 25 Year Monday, 06 / 20 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



Hydrograph Report
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Hyd. No. 1

ODOT BASIN

Hydrograph type =  SCS Runoff Peak discharge =  0.785 cfs
Storm frequency =  25 yrs Time to peak =  488 min
Time interval =  1 min Hyd. volume =  12,629 cuft
Drainage area =  1.510 ac Curve number =  83*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  26.40 min
Total precip. =  4.00 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.420 x 98) + (1.090 x 77)] / 1.510
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Hyd. No. 1

ODOT BASIN

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.400 0.400
Flow length (ft) =  105.0 94.0 101.0
Two-year 24-hr precip. (in) =  2.30 2.30 2.30
Land slope (%) =  3.00 50.00 5.50

Travel Time (min) = 1.26 + 6.65 + 17.04 = 24.95

Shallow Concentrated Flow
Flow length (ft) =  337.00 0.00 0.00
Watercourse slope (%) =  5.50 0.00 0.00
Surface description =  Unpaved Unpaved Unpaved
Average velocity (ft/s) =3.78 0.00 0.00

Travel Time (min) = 1.48 + 0.00 + 0.00 = 1.48

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 26.40 min



Project: Willamette Falls Self-Storage

#: 2150120.00

By: BLF

Date: 07-01-2016

Summary:

TOTAL BASIN

GIVEN

Q25 0.785 cfs

Z1 6

Z2 2

y 0.56 ft

S 0.05 ft/ft

Ƴ 62.4 lb/ft³

FIND

Depth where Qc=Q25

ASSUME

Grass Retardance Class C

SOLVE

A 1.25 ft²

P 4.66 ft

R 0.27 ft

n 0.21 (from ODOT Figure. 8-26)

V 0.66 ft/s (ODOT Equation 8-12)

Qc 0.83 cfs (ODOT Equation 8-15)

K1 1.30 (from ODOT Figure. 8-29)

Kb 1.00 (from ODOT Figure. 8-31)

Ƭy 1.75 lb/ft² (ODOT Equation 8-52)

Ƭs 2.27 lb/ft² (ODOT Equation 8-53)

Ƭb 1.75 lb/ft² (ODOT Equation 8-55)

ODOT CHANNEL CALCULATIONS

Per ODOT Manual Table 8.3, the shear stresses for the 

entire basin exceed Class C Retardance and must use 

additional armoring. To determine where additional 

armoring must start, the below calculations were 

performed for 100-ft segments beginning at the tangent 

point of the channel and moving upstream.



Project: Willamette Falls Self-Storage

#: 2150120.00

By: BLF

Date: 07-01-2016

Summary:

100FT UPSTREAM FROM TANGENT

GIVEN

Q25 0.499 cfs

Z1 6

Z2 2

y 0.36 ft

S 0.05 ft/ft

Ƴ 62.4 lb/ft³

FIND

Depth where Qc=Q25

ASSUME

Grass Retardance Class C

SOLVE

A 0.52 ft²

P 2.99 ft

R 0.17 ft

n 0.35 (from ODOT Figure. 8-26)

V 0.29 ft/s (ODOT Equation 8-12)

Qc 0.15 cfs (ODOT Equation 8-15)

K1 1.30 (from ODOT Figure. 8-29)

Kb 1.00 (from ODOT Figure. 8-31)

Ƭy 1.12 lb/ft² (ODOT Equation 8-52)

Ƭs 1.46 lb/ft² (ODOT Equation 8-53)

Ƭb 1.12 lb/ft² (ODOT Equation 8-55)

ODOT CHANNEL CALCULATIONS

Continuation of shear stress calculations.



Project: Willamette Falls Self-Storage

#: 2150120.00

By: BLF

Date: 07-01-2016

Summary:

200FT UPSTREAM FROM TANGENT

GIVEN

Q25 0.322 cfs

Z1 6

Z2 2

y 0.23 ft

S 0.05 ft/ft

Ƴ 62.4 lb/ft³

FIND

Depth where Qc=Q25

ASSUME

Grass Retardance Class C

SOLVE

A 0.22 ft²

P 1.93 ft

R 0.11 ft

n 1 (from ODOT Figure. 8-26)

V 0.08 ft/s (ODOT Equation 8-12)

Qc 0.02 cfs (ODOT Equation 8-15)

K1 1.30 (from ODOT Figure. 8-29)

Kb 1.00 (from ODOT Figure. 8-31)

Ƭy 0.72 lb/ft² (ODOT Equation 8-52)

Ƭs 0.94 lb/ft² (ODOT Equation 8-53)

Ƭb 0.72 lb/ft² (ODOT Equation 8-55)

LINING: Grass lining with Class C retardance has a maximum 

permissible shear stress of 1.0 lbs/ft². ODOT Class 50 

riprap has a maximum permissible shear stress of 2.36 

lbs/ft². Given the shear stresses shown above, the 

channel must be lined with ODOT Class 50 ripap 200-ft 

upstream of the tangent point.

ODOT CHANNEL CALCULATIONS

Continuation of shear stress calculations and lining 

selection.



Pipe Sizing Calculation
25-YR, 24-HR

Based on SCS flow inputs
(Flows calculated in "Hydraflow")

  

Project: Willamette Self-Storage

By: BLF

Date: 7/25/2016

Job: 2150120.00

Mannings n= 0.013 pipe

Mannings n= 0.013 ductile iron

Link Incremental Total Pipe Pipe Pipe Used Pipe Pipe

Flow Flow Slope Diameter Capacity Capacity Velocity

 Storm Input Descriptions (cfs) (cfs) (%) (inches) (cfs) (%) (fps)

1 North Roof to Pond A 0.259 0.259 0.60 6 0.43 60 2.21

2 Pond A to Combined pipe 0.259 0.259 0.60 6 0.43 60 2.21

3 South Roof to combined pipe 0.249 0.249 20.00 6 2.51 10 12.77

4 Combined Roof Flow to Detention Pond 0.000 0.508 0.60 8 0.93 54 2.68

5 Detention pond outlet 0.273 0.273 3.30 6 1.02 27 5.19

6 West Road to Pond C 0.034 0.034 5.70 4 0.45 7 5.20

7 Pond C to outlet 0.034 0.034 9.20 6 1.70 2 8.66

7 East Road 3 Release to East Road 2 0.010 0.010 5.40 2 0.07 14 3.19

8 East Road 2 Release to combined pipe 0.017 0.027 8.70 2 0.09 31 4.05

8 East Road 1 Release to combined pipe 0.005 0.032 0.60 4 0.15 22 1.69

9 Pond D to outlet 0.067 0.067 0.60 6 0.43 15 2.21

West and Combined Conveyance

East Conveyance

 # 
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