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Designer’s Certification & Statement 

I hereby certify that this Stormwater Management Report for the Florence Master Plan has been prepared by 

me or under my supervision and meets minimum standards of the City of Florence and normal standards of 

engineering practice. I hereby acknowledge and agree that the jurisdiction does not and will not assume 

liability for the sufficiency, suitability, or performance of drainage facilities designed by me. 
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Executive Summary 

The project site is approximately 9.275 ac and is located along Rhododendron Dr in Florence, OR (Tax Lots 

18s12w15 700, 3800, & 1900). The site is zoned for multi-family use. The project falls within the jurisdiction of 

the City of Florence and will comply with the City’s Stormwater Design Manual, issued in November 2010, 

revised September 2011. 

The existing site is currently undeveloped and covered with trees and vegetation. There is a conveyance ditch 

onsite, that carries stormwater from the east side of the site to the west and discharges to the drainage system 

in Rhododendron Dr. The site typically slopes from the northeast to the southwest.  

The proposed project will construct a new residential subdivision, including 81 new single family dwellings, 2 

apartment complexes, roads, and utilities. Additionally, a new sidewalk will be constructed along 

Rhododendron Dr. All runoff from the proposed development will be managed and infiltrated onsite. Runoff 

from all roof area will be conveyed directly to soakage trenches, drywells and an infiltration basin to be 

retained and infiltrated; all other impervious area will be treated in a new rain garden that overflows to the 

infiltration basin. The existing conveyance ditch onsite will be piped and conveyed to the storm drainage 

system in Rhododendron Dr. The City of Florence requires that new developments infiltrate runoff to the 

maximum extent feasible. All runoff from the proposed project is designed to be managed, retained and 

infiltrated onsite; no runoff will leave the site. 

Per the Stormwater Design Manual, pollution reduction facilities must perform at the required efficiency as 

follows: 70 percent total suspended solids (TSS) removal from 90 percent of the average annual runoff. 

Pollution reduction BMPs are required for all impervious area, except for roof area, if infiltrated and not 

combined with other impervious area runoff. Runoff from all roads, sidewalks and paths will be conveyed to 

a proposed water quality basin to be treated. The proposed basin was sized using the City of Portland 

Presumptive Approach Calculator (PAC), which used a pollution reduction storm event of 0.83 inches of rainfall 

over 24 hours.   

This Stormwater Management Report was prepared to show that the proposed project will follow the City of 

Florence’s Stormwater Design Manual.  
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Project Overview & Description 

The project site is approximately 9.275 ac and is located along Rhododendron Dr in Florence, OR (Tax Lots 

18s12w15 700, 3800, & 1900). The site is zoned for multi-family use. The project falls within the jurisdiction of 

the City of Florence and will comply with the City’s Stormwater Design Manual, issued in November 2010, 

revised September 2011. 

The existing site is currently undeveloped and covered with trees and vegetation. There is a conveyance ditch 

onsite, that carries water from the east to the west and discharges to the drainage system in Rhododendron 

Dr. The site typically slopes from the northeast to the southwest.  

The proposed project will construct a new residential subdivision, including 81 new single family dwellings, 2 

apartment complexes, roads, and utilities. Additionally, a new sidewalk will be constructed along 

Rhododendron Dr. All runoff from the proposed development will be managed and infiltrated onsite. Runoff 

from all roof area will be conveyed directly to soakage trenches, drywells and an infiltration basin to be 

retained and infiltrated; all other impervious area will be treated in a new rain garden that overflows to the 

infiltration basin. The existing conveyance ditch onsite will be piped and conveyed to the storm drainage 

system in Rhododendron Dr. 

 

Figure 1 - Vicinity Map 

PROJECT SITE 
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Figure 2 - Site Location 

Methodology 

Existing Conditions 

Existing Basins 

The existing site is located on the east side of Rhododendron Dr between 35th St and Coast Guard Rd in 

Florence, OR (See Technical Appendix: Exhibits – Existing Conditions). The site is currently undeveloped and 

covered in trees and vegetation. Table 1 outlines the onsite impervious and pervious areas in the existing 

conditions. 

Existing Basin sf ac 

Impervious Area 1,674 0.038 

Pervious Area 402,351 9.237 

Total Area 404,025 9.275 

Table 1 – Existing Basin Areas 

PROJECT SITE 
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Existing Drainage 

In existing conditions, the site generally drains from the northeast to the southwest. Runoff sheet flows to 

Rhododendron Dr or to a ditch located onsite. Runoff eventually goes to the drainage system in 

Rhododendron Dr and outfalls to an unnamed drainage channel that discharges to the Siuslaw River.  

Flood Map 

The site is located within Zone X (un-shaded) per flood Insurance Rate Map (FIRM) community panel numbers 

41039C0938F & 41039C1426F. FEMA’s definition of Zone X (un-shaded) is an area of minimal flood hazard. 

Hydrologic Soil Group 

The soil types as classified by the United States Department of Agriculture Soil Survey of Lane County, Oregon 

are identified in Table 2 (See Technical Appendix: Exhibits – Hydrologic Soils Group – Lane County Area, 

Oregon).  

Soil Type 
Hydrologic 

Group 

Percent 

Coverage (%) 

Waldport Fine Sand A 91.3 

*Yaquina Loamy Fine Sand A/D 8.7 

*Modeled as Hydrologic Soils group D 

Table 2 – Hydrologic Soils Group 

Infiltration Testing Results 

A Geotechnical Report performed by Branch Engineering on January 28, 2020 (See Technical Appendix: 

Geotechnical Report) evaluated onsite percolation rates using the encased falling head infiltration test at 3 

locations; testing was performed at 54 & 56 inches below ground surface (BGS). The percolation rates were 

evaluated to be 92, 49, & 80 in/hr. The average infiltration rate for the proposed site is 73.67 in/hr, which was 

used to size the infiltration basin. A factor of safety of 2 was added to the design infiltration rate. The proposed 

water quality basin was sized using the City of Portland PAC, which has a maximum infiltration rate of 20 in/hr 

for native soils.  

No groundwater was observed in the exploratory test pits which were advanced to a maximum of 10 ft BGS. 

Well logs from nearby sites were obtained from the Oregon Water Resources Department by the Geotechnical 

Engineer. The well logs list static water levels at 6.2 ft and 21 feet BGS. Variations in the depth to water is 

typical in stabilized dune environments with raised dunal areas and deflation zones with water close to the 

surface. The Geotechnical Engineer expects that ground water levels will fluctuate with the season and should 

be expected to be highest during the late winter and spring months. The presence of ground water is not 

expected to impact the proposed development, provided the recommendations of the Geotechnical Report 

are implemented in the design and construction of the project. 

Proposed Conditions 

Proposed Basins 

In proposed conditions, the site will be the location of a new sub-division with 81 single family dwellings and 

2 apartments complexes (See Technical Appendix: Exhibits - Post-Construction Conditions). Table 3 outlines 

the onsite impervious and pervious areas in proposed conditions.  
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Proposed Basin sf ac 

Impervious Area 

Roof Area = 130,625 sf 

Nonroof Imp. Area = 101,108 sf 

231,733 5.320 

Pervious Area 172,292 3.955 

Total Area 404,025 9.275 

Table 3 – Proposed Basin Areas 

Additionally, the project will construct a new sidewalk along the frontage of the site. The proposed sidewalk 

was included in the City of Florence Master Plan and was identified as a future project of the City’s. Runoff 

from the sidewalk will be captured via catch basins and conveyed to the existing drainage system in 

Rhododendron Dr. Table 4 below shows the total impervious area constructed for the sidewalks. 

Proposed Basin sf ac 

Impervious Area 9,675 0.222 

Table 4 – Proposed Frontage Improvements 

Proposed Drainage 

In proposed conditions, all runoff from the site will be managed and infiltrated onsite. Runoff from all roof 

area will be conveyed directly to soakage trenches, drywells and an infiltration basin to be retained and 

infiltrated; all other impervious area will be treated in a new rain garden that overflows to the infiltration 

basin. The existing conveyance ditch onsite will be piped and conveyed to the storm drainage system in 

Rhododendron Dr. 

Runoff from the proposed sidewalk will be captured and conveyed to the existing drainage system in the right-

of-way. The existing grade of the road and surrounding area do not provide the adequate slope to capture 

the runoff and convey it to a treatment facility to be treated/detained without providing additional 

improvements to the road, which is outside the scope of this project. Additionally, the surrounding area is 

developed and does not provide adequate area to construct a vegetated treatment facility. There is capacity 

in the downstream system to receive undetained flow from the sidewalk.  

Stormwater Management 

The City of Florence requires that new developments infiltrate runoff to the maximum extent feasible. All 

runoff from onsite is designed to be managed, retained and infiltrated onsite; no runoff will leave the site. 

Per section 5.7 of the City of Florence Stormwater Design Manual, pre-treatment for soakage trenches are not 

required when runoff is exclusively from residential roof runoff. Runoff from roof areas will be conveyed 

directly to soakage trenches, drywells or an infiltration basin to be infiltrated. Soakage trenches were designed 

using the Presumptive Approach shown in Detail SW-180. The proposed drywells were sized using Exhibit 2-

36 in detail SW-170. The proposed infiltration basin will manage more 15,000 sf of impervious area and a 

performance approach was applied to that facility. 

All concrete and asphalt will be conveyed to a proposed water quality basin to be treated. The water quality 

basin was designed for only water quality treatment using the City of Portland Presumptive Approach 

Calculator (PAC).  
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An overflow drain will be installed in the rain garden so that storm events larger than the water quality event 

will be conveyed directly below into the infiltration basin. 

The roof runoff from the proposed single family dwellings adjacent to the raingarden will be conveyed directly 

to the infiltration basin. All other roof runoff will be conveyed to a number of different soakage trenches. 

Conveyance Design Criteria 

The City of Florence requires that runoff be infiltrated to the maximum extent feasible. The proposed site will 

manage, retain and infiltrate all runoff from the proposed development.  

The existing ditch onsite will be piped and conveyed to the stormwater system in Rhododendron Dr. The 

proposed pipe will match the existing pipe that captures runoff in the ditch (36” diameter). The proposed pipe 

is designed to convey the 100-year design storm with no out of system flooding.  

Analysis 

Design Assumptions 

Design Storms 

The City of Florence has unique rainfall distributions where instead of a quick buildup with heavy intensity 

precipitation, rainfall tends to have broad peaks with several continuous hours of heavy rainfall. Due to this, 

a SCS Type 1a hyetographs is the most appropriate rainfall distribution for the area. Table 5 below shows the 

Design Storms used to design the proposed stormwater system.  

Recurrence 

Interval (yr) 

24-hr 

Depth (in) 

WQ 0.83 

2 3.46 

10 4.48 

25 5.06 

100 5.95 

Table 5 – 24-hr Rainfall Depths 

Computation Methods & Software 

In conformance with the City’s Stormwater Design Manual, the Santa Barbara Urban Hydrograph (SBUH) 

Method via XPSTORM was used to evaluate stormwater runoff volume to size the proposed infiltration basin 

located under the water quality basin. Additionally, XPSTORM was utilized to model the proposed conveyance 

pipe replacing the existing ditch and analyze the downstream system. 

Presumptive Approach 

The presumptive approach was used to design the soakage trenches. The soakage trenches were design in 

accordance with detail SW-180 in Appendix I of the City of Florence Stormwater Design Manual.  

The City of Portland PAC was used to size the Water Quality Basin only.  



Florence Master Plan Page 8 of 12 

Preliminary Stormwater Management Report April 29, 2020

 

 

 

 

Time of Concentration 

The time of concentration for the proposed site was calculated using the TR-55 method. The calculated time 

of concentration for the predeveloped site is 57 minutes (See Technical Appendix: Calculations – Time of 

Concentrations). A time of concentration of 5 minutes was assumed for proposed conditions.  

Curve Numbers 

Per Table A-2 of the SWMM, the runoff curve numbers (CN) by the Natural Resources Conservation Service 

(NRCS) for impervious and pervious areas (open space, fair condition) were 98 and 52 (weighted based on 

percent coverage of each Hydrologic Soils Group, see Table 2), respectively, for the proposed conditions.  

Pollution Reduction 

Per the SWMM, pollution reduction facilities must perform at the required efficiency as follows: 70 percent 

total suspended solids (TSS) removal from 90 percent of the average annual runoff. Pollution reduction BMPs 

are required for all impervious area, except for roof area. Runoff from all roads, sidewalks and paths will be 

conveyed to a proposed water quality basin to be treated. The proposed basin was sized using the City of 

Portland PAC, which used a pollution reduction storm event of 0.83 inches of rainfall over 24 hours.   

Water Quality Basin Sizing 

All runoff from proposed impervious area, other than roof area, will be treated in a proposed Water Quality 

Basin located on the west side of the property. The basin was sized using the City of Portland PAC. The 

proposed rain garden has the following dimensions (See Technical Appendix: Calculations – PAC Report); 

Bottom Area = 700 sf 

Bottom Width = 4 ft 

Side Slopes = 3:1 

Storage Depth 1 = 12 in 

Growing Medium Depth = 18 in 

Freeboard Depth = 6 in 

Top Area = 2,375 sf 

The proposed water quality basin will overflow to a proposed infiltration basin located under the basin. 

Infiltration Basin Sizing 

The proposed infiltration basin is sized to fully infiltrate runoff from all concrete and asphalt and 9 of the 

single family dwelling on the west side of the site during the 25-year design storm. The volume of runoff was 

calculated using the SBUH method and the computer software XPSTORM. The proposed infiltration basin will 

meet the dimensions shown below (See Technical Appendix: Calculations – Infiltration Basins Design); 

Drawdown Time: 10 Hours 

Porosity: 0.3 

Depth = 3.0 ft 

Area = 1,423 sf 

Drywell System Sizing 

Runoff from the apartment complex located in the southern corner of the site will be conveyed to three 

drywells to be infiltrated. The proposed drywells were sized using the simplified approach shown in Exhibit 2-
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36 in Detail SW-170. Table 6 below shows the required number of drywells to infiltrate the impervious area 

draining to it.  

Infiltration Facility 
Impervious 

Area (sf) 

Required Number 

of Drywells 

Drywell 

Diameter (in) 

Drywell Sump 

Depth (ft) 

Drywell System 6,971 13 48 5’ 

1The roof runoff will be split between the three drywells. Each drywell will be responsible for infiltrated a total 

of 2,324 sf of impervious area. 

Table 6 – Proposed Drywell System Dimensions 

Soakage Trench Sizing 

All roof area, outside of what is being conveyed to drywells, shall be conveyed to a number of soakage 

trenches onsite to be retained and infiltrated. Each soakage trench was designed in accordance with Detail 

SW-180 in the City of Florence Stormwater Design Manual. The Post-Construction Conditions exhibit in the 

Technical Appendix shows the amount of impervious area draining to each soakage trench. The length (l) of 

the soakage trench was calculating using 30 ft of length per 1,000 sf of impervious area. The required area (A) 

of each soakage trench was calculated using the equation below; 

A = l * (3 ft)1 

1Per detail SW-180, the 30 ft length per 1,000 sf of impervious area assumes a 36 inch width. 

Table 7 below shows the required area and the actual area of each soakage trench. 

Infiltration Facility 

Impervious 

Area Draining 

to Facility (sf) 

Required 

Length (ft) 

Required 

Area (sf) 

Proposed 

Area (sf) 

Soakage Trench #1 6,971 209 627 670 

Soakage Trench #2 6,971 209 627 670 

Soakage Trench #3 3,900 117 351 394 

Soakage Trench #4 11,232 337 1,011 1,148 

Soakage Trench #5 11,232 337 1,011 1,148 

Soakage Trench #6 11,232 337 1,011 1,148 

Soakage Trench #7 8,160 245 734 778 

Soakage Trench #8 5,088 153 459 523 

Soakage Trench #9 6,971 209 627 673 

Soakage Trench #10 12,120 364 1,091 1,213 

Soakage Trench #11 12,060 362 1,085 1,273 

Soakage Trench #12 14,517 436 1,307 1,348 

Soakage Trench #13 2,400 72 216 313 

Table 7 – Soakage Trench Details 

Stormwater Escape Route 

All runoff from the proposed project will managed, retained and infiltrated onsite.  
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Conveyance Performance 

Demonstration of conveyance capacity will be detailed in the Final Stormwater Management Report. 

Downstream analysis 

The City of Florene requires any development requiring a Drainage Plan onsite and offsite drainage concerns, 

both up gradient and down gradient (minimum of 1/4 mile) of the proposed site. The analysis shall determine 

if; 

1. Modification to the existing onsite stormwater drainage and management facilities and drainage 

patterns shall not restrict or redirect flows creating backwater or direct discharge onto offsite 

property to levels greater that the existing conditions unless approved by the affected offsite 

property owners and the City. 

2. Stormwater facilities shall be designed and constructed to accommodate all flows generated from 

the project’s property in accordance with the land use zoning as shown in the most recent approved 

City Code. 

3. Capacity of the downstream drainage system to determine if increase in peak flow rates resulting 

from the proposed development can be accommodated.  

All runoff from onsite will be managed and infiltrated onsite; no runoff will leave the site. The only increase in 

runoff to the downstream system will be the new sidewalk constructed along Rhododendron Dr. The 

downstream system was analyzed assuming the proposed site will discharge to it.  

Runoff from the proposed site and sidewalk was added to the existing drainage system in Rhododendron Dr. 

Runoff enters the system where the existing ditch onsite discharges to. Water is then conveyed approximately 

30’ south via a 36” storm line and approximately 70’ west in a 36” pipe. The pipe then outfalls to an unnamed 

drainage channel approximately 660’ upstream of the Siuslaw River. The downstream system was analyzed 

up to the Siuslaw River.  

Although efforts to gather asbuilts for the upstream and downstream basins were pursued by the City of 

Florence and EGR & Associated, Inc (Consultants that previously worked on site located upstream of the 

proposed project site), no asbuilts were acquired. The basins draining to the system analyzed was delineated 

using contours from publicly available LIDAR Data online (DOGAMI Lidar Viewer) and the layout of contributing 

properties.  

Each sub basin’s time of concentrations was assumed based on the slope of the land and cover type. The CN 

of each sub basins was determined by the type of cover for each basin and weighted by the Hydrologic Soils 

Group Type present for each sub basin. The downstream system was modeled using the SBUH method and 

the computer software XPSTORM. All pipe inverts and lengths were surveyed by S&F Land Services on 

September 19, 2019. The cross section for the unnamed drainage channel was determined using the LIDAR 

Data collected for the basin delineation. The Manning’s Coefficient (n) for all drainage pipe is 0.013 and the n 

for the unnamed drainage channel is 0.048.  

The model shows that the downstream system has capacity to handle the increased flow from the proposed 

development.  The downstream system has capacity to convey the 25-year design storm without surcharging 

any pipes and maintaining a minimum freeboard of 3.00’ (See Technical Appendix: Downstream Analysis – 

XPSTORM Conveyance Data). Additionally, the system can convey the 100-year design storm without 
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surcharging any pipes and maintaining a minimum freeboard of 2.88’. Given that the existing downstream 

system has capacity for the entire site plus the frontage improvements, the increased in runoff from the 

proposed sidewalk will not have an adverse effect on the downstream system. 

Engineering Conclusions 

This report demonstrates that the proposed stormwater management system for the Florence Master Plan 

follows the City’s Stormwater Design Manual. The proposed site takes advantage of infiltration and all runoff 

will be managed and infiltrated onsite. Additionally, pollution reduction in accordance with the City’s 

Stormwater Design Manual were used to provide treatment from all concrete and asphalt.  

An Operations & Maintenance Plan for the stormwater facilities will be provided in the Technical Appendix in 

the final design phase of the project. 
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Technical Appendix 

Exhibits 

National Flood Hazard Layer FIRMette 

Hydrologic Soils Group – Lane County Area, Oregon  

Table A-2 – Runoff Curve Numbers for Urban Areas 

Table A-3 – Runoff Curve Numbers for Other Agricultural Lands 

Existing Conditions  

Post-Construction Conditions  

Drawings 

Sheet C1 – Existing Conditions & Demolition Plan 

Sheet C7 – Grading Plan 

Sheet C8 – Composite Utility Plan 

Calculations 

Time of Concentration 

PAC Report 

Infiltration Basin Design 

Downstream Analysis 

Downstream Basins 

Hydraulic Soil Group (Basin 2-5) 

XPSTORM Hydraulic Layout 

XPSTORM Runoff Data 

XPSTORM Conveyance Data 

Geotechnical Report 

Geotechnical Engineering Recommendations and Site Evaluation, Branch Engineering, Inc., January 28, 

2020 

Operations & Maintenance (To be completed in final design phase) 
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CIVIL ENGINEERING . WATER RESOURCES . COMMUNITY PLANNING

APIC FLORENCE HOLDINGS, LLC

FLORENCE GOLF LINKS-SITE A

02/14/2020

EXISTING CONDITIONS

TOTAL SITE = 404,025 SF = 9.275 ACRES

     IMPERVIOUS AREA = 1,674 SF = 0.038 ACRES

     PERVIOUS AREA = 402,351 SF = 9.237 ACRES

CN = 39.7 (WOODS FAIR CONDITIONS, WEIGHTED

BASED OF HSG)

LENGEND

CONCRETE / ASPHALT

EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

200

201
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FACILITY

CONCRETE

/ AC (SF)

1

ROOF AREA

(SF)

2

CALC'D

LENGTH (FT)

REQUIRED

AREA (SF)

ACTUAL

AREA (SF)

SOAKAGE

TRENCH #1

0
6,971

209 627 670

SOAKAGE

TRENCH #2

0
6,971

209 627 670

SOAKAGE

TRENCH #3

0
3,900

117 351 394

SOAKAGE

TRENCH #4

0
11,232

337
1,011 1,148

SOAKAGE

TRENCH #5

0
11,232

337
1,011 1,148

SOAKAGE

TRENCH #6

0
11,232

337
1,011 1,148

SOAKAGE

TRENCH #7

0
8,160

245 734 778

SOAKAGE

TRENCH #8

0
5,088

153 459 523

SOAKAGE

TRENCH #9

0
6,971

209 627 673

SOAKAGE

TRENCH #10

0
12,120

364
1,091 1,213

SOAKAGE

TRENCH #11

0
12,060

362
1,085 1,273

SOAKAGE

TRENCH #12

0
14,517

436
1,307 1,348

SOAKAGE

TRENCH #13

0
2,400

72 216 313

INFILTRATION

BASIN

3

101,108 10,800
-

1,389

DRYWELLS 0
6,971

-

1

DOES NOT REQUIRE TREATMENT.

2

ASSUMED WIDTH OF 36".

3

RUNOFF FROM CONCRETE AND AC WILL BE TREATED IN A WATER QUALITY

BASINS BEFORE THE INFILTRATION BASIN.

SURFACE RUN-OFF FLOW ARROW

PROPOSED MAJOR CONTOUR

PROPOSED MINOR CONTOUR
108

110

SCALE: 1" =

0

FT

100

100'

N

EW

S

CIVIL ENGINEERING . WATER RESOURCES . COMMUNITY PLANNING

APIC FLORENCE HOLDINGS, LLC

FLORENCE GOLF LINKS-SITE A

04/29/2020

POST-CONSTRUCTION CONDITIONS

TOTAL SITE = 404,025 SF = 9.275 ACRES

     IMPERVIOUS AREA = 231,733 SF = 5.320 ACRES

     PERVIOUS AREA = 172,292 SF = 3.955 ACRES

FRONTAGE IMPROVEMENTS

     IMPERVIOUS AREA = 9,675 SF = 0.222 ACRES

CN = 52.0 (OPEN SPACE FAIR CONDITIONS,

WEIGHTED BASED OF HSG)

SOAKAGE TRENCH #1

SOAKAGE TRENCH #2

SOAKAGE TRENCH #3

SOAKAGE TRENCH #4

SOAKAGE TRENCH #5

SOAKAGE TRENCH #6

SOAKAGE TRENCH #7

SOAKAGE TRENCH #8

SOAKAGE TRENCH #9

SOAKAGE TRENCH #12

SOAKAGE TRENCH #10

SOAKAGE TRENCH #11

SOAKAGE TRENCH #13

LENGEND

CONCRETE / ASPHALT

ROOF AREA

PROPOSED FRONTAGE

IMPROVEMENTS

WATER QUALITY BASIN &

INFILTRATION BASIN

DRYWELLS



 

 

 

 

Drawings 
 

  









 

 

 

 

Calculations 
 



BY JBC DATE

Type 9 Type 5 Type 5

300 ft 0 ft 0 ft

3.5 in 2.5 in 2.5 in

0.018 ft/ft 0.0000 ft/ft 0.0000 ft/ft

0.86 hr 0.00 hr 0.00 hr

538 ft 0 ft 0 ft

0.0124 ft/ft 0 ft/ft 0 ft/ft

1.80 ft/s 0.00 ft/s 0.00 ft/s

0.083 hr 0.000 hr 0.000 hr

0 ft
2

0 ft
2

0 ft
2

0 ft 0 ft 0 ft

0 ft/ft 0 ft/ft 0 ft/ft

0 ft 0 ft 0 ft

0.00 ft/s 0.00 ft/s 0.00 ft/s

1.00 ft 1.00 ft 1.00 ft

0.00 hr 0.00 hr 0.00 hr

0.94 hr 0.00 hr 0.00 hr

57 minutes 0 minutes 0 minutes

Channel Slope, s

Surface Description

Flow Length, L

Watercourse Slope*, s

Average Velocity, V

CHANNEL FLOW

INPUT

Unpaved Unpaved

Travel Time

VALUE VALUE VALUE

Unpaved

SHALLOW CONCENTRATED FLOW

OUTPUT

Grass (short 

prairie)

Surface Description

0.4 0.15

Land Slope, s

Grass (short 

prairie)

PROJECT NO.

Woods 

(light_underbrush)

PREDEVELOPEDINPUT

Watershed or Subarea Tc =

Watershed or Subarea Tc =

VALUE

Wetted Perimeter, Pw

Manning's "n"

Cross Sectional Flow Area, a

Flow Length, L

VALUE

0.24 0.24

INPUT VALUE

0.24

TIME OF CONCENTRATION

1/24/2020

Travel Time

Hydraulic Radius, r = a / Pw

Average Velocity

OUTPUT

0.15

Flow Length, L

2-Yr 24 Hour Rainfall, P2

Travel Time

OUTPUT

Manning's "n"

Florence Master Plan

SHEET FLOW
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PROJECT NAME Florence Site A BY JBC DATE 4/24/2020

PROJECT NUMBER 19555

Impervious Catchment Area Infiltration Calculation

Impervious Area 111,908 sq ft Measured Infiltration Rate i 73.67 in/hr

Volume from storm (Vs) 44,963        ft
3 Design Infiltration Rate ID (SF=2) 36.84 in/hr

Drawdown Time (T) 10 hours

Storm Event Information

Return Period (yr) 25 Santa Barbara Unit Hydrograph (See 25-Year Runoff Rate Hydrograph)

24-hr precip. (in) 5.06

Location Florence

Hydrologic Soil Group A

Infiltration Trench 

Length (L) 150.0 ft

Width (W) 9 ft W = At/L

Area (At) See Calculation below

Porosity (n) 0.3

Depth (D) 3.0 ft

Infiltration Volume (Vi) Vi=Vs

Vi = At * i  * T * (1/12)

At =          Vi        = 1423 sq ft Bottom surface area required to infiltrate within

  ((n*D)+I D *T/12)  required drawdown time.

Volume of runoff computed in XPSTORM:

infiltration basin 

DESIGN



 

 

 

Downstream analysis 
  



BASIN

TOTAL AREA

(AC)

% IMPERVIOUS CN

TIME OF

CONCENTRATION

(MIN)

DRAINS TO

PROPOSED SITE (SEE EXHIBIT)

1

40.430 45 66.3 45 1

20.882 65 49.0 20 2

24.069 65 49.0 20 1

2.667 100 98.0 5 1

1

2

3

4

5

SCALE: 1" =
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CIVIL ENGINEERING . WATER RESOURCES . COMMUNITY PLANNING

LRS ARCHITECTS, INC.

FLORENCE GOLF LINKS-SITE A

01/23/2020

DOWNSTREAM BASINS
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SURFACE RUN-OFF FLOW ARROW

LEGEND

*

*ASSUMED FULL BUILD.
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Downstream Analysis – XPSTORM Hydraulic Layout 

 

 



Area Impervious Tc Rainfall Infiltration

acre % min. in in in cfs

1 40.43 45 66.3 45 5.06 1.26 3.80 43.71

24.067 65 49.0 20

2.667 100 98.0 5

9.275 80 52.0 5

2 20.882 65 49.0 20 5.06 2.065 3.00 12.63

Area Impervious Tc Rainfall Infiltration

acre % min. in in in cfs

1 40.43 45 66.3 45 5.95 1.296 4.65 55.85

24.067 65 49.0 20

2.667 100 98.0 5

9.275 80 52.0 5

2 20.882 65 49.0 20 5.95 2.163 3.79 16.35

XPSTORM-RUNOFF DATA PROPOSED - 100 YR - STORM EVENT 

DOWNSTREAM ANALYSIS - FLORENCE MASTER PLAN

Node Information Runoff Information

Node Name
Curve 

Number

Surface Runoff

XPSTORM-RUNOFF DATA PROPOSED - 25 YR - STORM EVENT 

DOWNSTREAM ANALYSIS - FLORENCE MASTER PLAN

Node Information Runoff Information

Node Name
Curve 

Number

Surface Runoff



Diameter Length Slope
Design 

Capacity

Qmax/ 

Qdesign
Max Flow

Max 

Velocity

Max Flow 

Depth
y/d0

US Ground 

Elev.

DS Ground 

Elev.
US IE DS IE

US 

Freeboard

DS 

Freeboard
US HGL DS HGL

ft ft % cfs cfs ft/s ft ft ft ft ft ft ft ft ft

Link51 1 2 3.00 33.00 12.3 234.24 0.19 43.70 16.89 1.54 0.51 57.18 58.23 53.30 49.23 3.00 7.46 54.18 50.77

Link52 2 OUTFALL 3.00 67.00 2.6 108.41 0.52 56.35 15.49 1.54 0.51 58.23 54.00 49.23 33.77 7.46 18.60 50.77 35.40

STREAM OUTFALL SIUSLAW RIVER CHANNEL 620.00 5.1 22303.77 0.00 55.99 6.56 1.63 0.08 54.00 35.00 33.77 0.00 18.60 33.38 35.40 1.62

Diameter Length Slope
Design 

Capacity

Qmax/ 

Qdesign
Max Flow

Max 

Velocity

Max Flow 

Depth
y/d0

US Ground 

Elev.

DS Ground 

Elev.
US IE DS IE

US 

Freeboard

DS 

Freeboard
US HGL DS HGL

ft ft % cfs cfs ft/s ft ft ft ft ft ft ft ft ft

Link51 1 2 3.00 33.00 12.3 234.24 0.24 55.85 17.95 1.79 0.60 57.18 58.23 53.30 49.23 2.88 7.21 54.30 51.02

Link52 2 OUTFALL 3.00 67.00 2.6 108.41 0.67 72.22 16.42 1.79 0.60 58.23 54.00 49.23 33.77 7.21 18.41 51.02 35.59

STREAM OUTFALL SIUSLAW RIVER CHANNEL 620.00 5.1 22303.77 0.00 71.78 6.98 1.82 0.09 54.00 35.00 33.77 0.00 18.41 33.23 35.59 1.77

XPSTORM CONVEYANCE DATA - PROPOSED CONDITIONS ( 100-YEAR STORM EVENT )

Location
Conduit Properties Conduit Results Conduit Profile

Link

Station

From To

DOWNSTREAM ANALYSIS - FLORENCE MASTER PLAN

XPSTORM CONVEYANCE DATA - PROPOSED CONDITIONS ( 25-YEAR STORM EVENT )

DOWNSTREAM ANALYSIS - FLORENCE MASTER PLAN

Location
Conduit Properties Conduit Results Conduit Profile

Link

Station

From To



 

 

 

Geotechnical Report 
 

  























































































 

 

 

 

Operations & Maintenance 
(To be completed in the final design phase) 

 



 

EUGENE-SPRINGFIELD ALBANY-SALEM-CORVALLIS 

 
310 5th Street, Springfield, OR 97477    |    p: 541.746.0637    |    www.branchengineering.com 

 
July 24, 2020 
 
 
 
Ashlee Sorber 
American Pacific International Capital 
Via Email:  asorber@apicincus.com 
 
 

RE: GEOTECHNICAL EVALUATION OF GROUNDWATER HYDRAULICS 
 FLORENCE HOUSING DEVELOPMENT – SITE A 
 RHODODENDRON DRIVE AND 35TH

 STREET 
 FLORENCE, OREGON 
 BRANCH ENGINEERING INC. PROJECT NO. 19-510 

 
 
Pursuant to your request, Branch Engineering Inc. (BEI) geotechnical engineering staff has collected 

information regarding the historic surface and subsurface flow of stormwater on and in the 

vicinity of the subject site (Site).  The information contained herein is based on our geologic 

knowledge of the area, discussions with a long-time local excavation contractor, review of the 

December 2018 Stormwater Master Plan Update for the City of Florence, and discussions with City 

of Florence Public Works staff.   

 

The Site, formerly a KOA campground prior to the year 2000, lies on the southern end of a north 

to south drainage path that begins in the open dune area north of Heceta Beach Road creating a 

series of shallow lakes between these open dunes and those located behind the Fred Meyer store 

on the north end of the Sand Pines Golf Course at which point the flow of water bends west towards 

the Siusalw River with various surface water outlets to the river and groundwater flow atop a 

cemented sand lense near low tide river level.  It is our understanding the lakes within the golf 

course are lined manmade reservoirs.   

 

Findings 

 

Historically, several areas of Florence have experienced extended periods of standing surface water 

during times of heavily, sustained rainfall as is evidenced by conditions documented in 1996/1997 

and 2016/2017.  Continued improvements over the years by the City of Florence and developers 

have mitigated some of the high-water conditions, but it is our understanding that Federal agency 

oversight has limited the number of direct outfalls and flow volumes to the Siuslaw River requiring 

the implementation of detention/retention and infiltration systems to be employed.   

 

Recent stormwater system improvements in the vicinity of the Site include: 

 

• Construction of retention facilities in the Mariners Village development north of the Site; 

 

• Installation of detention and flow control structures for stormwater in the Fairway Estates 

subdivision directly north of the Site; and 
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• Construction of the Siano Ditch and enhancement of Bud’s Ravine on the south end of the 

Site to mitigate surface water that was directed onto the Site by development of the Sand 

Pines and Sand Pines West subdivision. 

 

Our geotechnical site investigation in December 2019 did not encounter any groundwater the test 

pits that were excavated to a maximum depth of 10-feet below the surface grade nor was there 

oxidation staining of the sand that would indicate a fluctuating water level observed.  No flowing 

surface water was present, although surface soil on the east side of the site, adjacent to the Sand 

Pines development, had a noticeably elevated moisture content and is believed to be yard and roof 

drain runoff from the adjacent houses.   

 

The Site is currently forested with some remaining remnants of the former campground; since it 

appears that a majority of the surface water that had originally been diverted towards the Site has 

been mitigated, and the amount of precipitation falling on the Site cannot be controlled, we 

researched factors that may contribute to the pre- and post-development stormwater conditions.  

These factors include changes in vegetation cover and concentrated infiltration of stormwater 

from impervious surface areas.  A United States Department of Agriculture1 (USDA) study indicates 

tree canopies detain an average of 20% to 30% of the rainfall and that vegetation provides a 

reduction in water through transpiration.  Modeling by the United States Geological Survey2 (USGS) 

of groundwater mounding effects from concentrated infiltration basins indicates that mounding 

is most sensitive to the vertical hydraulic conductivity of the soil.  Higher rates of infiltration show 

less mounding of groundwater levels in aquifers but increased lateral spread of the mounding 

effect.  At the highest rate of infiltration modeled (5-inches/hour), with a design storm of 0.625-

inches/hour and a 40% impervious cover over a 10-acre site, the maximum mounding height was 

1.85-feet with a maximum extent of 185 feet for a mounding of 0.25-feet.  Our previous infiltration 

testing on the Site showed rates of 49- to 92-inches/hour and the Site is located approximately 

600-feet from the bank of the Siuslaw River.   

 

Conclusions 

 

Based on our research of the hydraulics of the Site and general vicinity we conclude the following: 

 

• Recent stormwater improvements in the area of the Site have reduced the flow of surface 

water onto the site. 

 

• The rate of stormwater detention and transpiration may change due to alteration of 

vegetative cover but estimation of quantity is beyond the scope of this evaluation. 

 

• Groundwater mounding may occur as a result of concentrated infiltration of stormwater; 

however, the degree of mounding is expected to be negligible.  

 

The proposed design for infiltration of Site stormwater is consistent with the area and local 
regulations, and does not appear it will have an adverse impact on the current subsurface flow of 
water on or offsite of the property. 
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Sincerely, 
Branch Engineering Inc. 

 

 

 

                                               

 

Ronald J. Derrick, P.E., G.E.  

Principal Geotechnical Engineer 

 

 

1: USDA Forest Service 1146, Urban Forest Systems and Green Stormwater Infrastructure, February 

2020. 

2: USGS, Simulation of Groundwater Mounding Beneath Hypothetical Stormwater Infiltration Basins, 

Scientific Investigations Report 2010-5102. 
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Willamette Valley Office 
213 Water Ave. NW, Suite 100 

Albany, OR 97321 

South Coast Office 
486 E Street 

Coos Bay, OR 97420 

North Coast Office 
609 SW Hurbert Street 

Newport, OR 97365 

Rogue Valley Office 
830 O’Hare Parkway, Suite 102 

Medford, OR 97501 

July 9, 2020 
 
City of Florence Public Works Department 
2675 Kingwood Street 
Florence, OR 97439 
 
RE:   Rhododendron Dr. & 35th Ave. Planned Unit Development 
  Preliminary Stormwater Management Report Review 
 
 
Mike, 
 
Civil West Engineering has reviewed the Preliminary Stormwater Management Report (the Report) for the Rhododendron Dr. 
and 35th Ave. Planned Unit Development (PUD) on behalf of the City of Florence. The report, prepared by 3J Consulting shows 
a submittal date on the cover page of April 29, 2020. 
 
The report is well prepared and, for the most part, meets the requirements of the City of Florence – Stormwater 
Management Design Manual (FSWMDM). We did identify some areas of concern, however, which are identified below. 
 

1. The Report should show a comparison table of the flow rates for pre and post construction.  In particular, we would 

like to see the flow rates and volumes in each soakage trench, drywell, water quality basin, and infiltration basin to 

compare to the assumed runoff from the site currently. 

2. The Post‐Construction Conditions plan presented in the exhibits section of the report presents a color‐coded map 

broken down by facility type.  Please provide additional detail for each of the Soakage Trenches facilities so it is clear 

the “Basin” or buildings that each facility is associated with.  The frontage area highlighted appears to only include 

the new improvements.  Please verify if any of the adjacent existing road section drains toward the proposed 

improvements and if so, make sure to include that area in your drainage calculations.  

3. The Report indicates that runoff from concrete and AC will be treated in a water quality basin before it enters the 

infiltration basin.  Sheet C8 only shows an infiltration trench please clarify the configuration and or location of the 

water quality basins relative to the infiltration basin.  

4. The Report, on page 5, discusses the infiltration rates as measured by the Geotechnical Engineer and states that the 

average infiltration rate is 73.76 in/hr.  The Report then states that a factor of safety of 2 was used to size the 

infiltration basin.  It further states that an infiltration rate of 20 in/hr was used to size the water quality basin 

according to the City of Portland PAC.  Per the FSWMDM section 5.5 “Design infiltration rate shall be demonstrated 

with testing certified by a professional Engineer or Geologist and shall not exceed 10 inches per hour”.  Using this 

guide, infiltration should be no more than 10 in/hr. 

5. For the Soakage Trenches, per the FSWMDM section 5.7.1 (16)(c) “Regardless of methodology used, the measured 

infiltration rate shall be the lesser of 6 inches per hour or the measured infiltration rate divided by 2”  Using this 

guide, infiltration used should be 6” per hour. 

6. Comments 2 and 3 above refer to design infiltration rates.  The Report, and preliminary plans, seem to use the size 

(footprint) of the basins/trenches as the basis for allowable infiltration.  The City’s Standard Details demonstrate 

that the size of the facility is dependent on the area of impervious cover that the unit is collecting water from.  As 

noted in Standard Detail SW‐170, the size of the facility should be used as a minimum criteria only, and should be 

calculated by the design engineer based on maximum allowable (or measured) infiltration rates. 

7. Groundwater measurements were done December 17, 2019. Looking back at rainfall measurements, this was a 

period of relatively dry weather, with little or no rainfall in the previous week.  We are not confident that the 
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geotechnical investigation provided a “high ground water” analysis, and We are not confident that ground water is 

not an issue. 

8. Based on community comments, increasing flow to the groundwater is a concern.  Although the FSWMDM directs 

developers to maximize infiltration, we recommend that in this instance, the City require flows to be released to 

match predeveloped conditions (both overland flows, and percolation flows).  Per Florence City Code Title 9, Chapter 

5, section 9‐5‐3‐2‐D “The development of any land requiring a Drainage Plan shall address onsite and off‐site 

drainage concerns, both up and down gradient (minimum of ¼‐mile) of project…”  We interpret this to include 

groundwater drainage.  The Report should address the potential impacts of increasing groundwater discharge. 

9. The report indicates that all storm water will be retained on site except for the frontage improvements along 

Rhododendron Drive, 35th Street and Siano Loop.  Sheet C8 presents the preliminary utility plan and it appears 35th 

Street and Siano Loop will utilize the existing drainage catch basins and collection system but please provide 

additional detail on how and where the development proposes to connect to and utilize the existing 14” storm drain 

line in Rhododendron Drive. 

10. Although the system is sized per the Standard Details, with the concerns identified above, we recommend that the 

infiltration facilities all have an overflow connected to the surface water discharge pipe.  If the overflow is directed 

to “Bud’s Ravine” or another outfall, please provide detail on how the overflow will be conveyed and identify any 

impacts up and down gradient in accordance with City Code. 

 

In addition to the above concerns regarding the preliminary stormwater design, we also noted that the other public utilities 

(water and sewer) in the site appear to be very tight to the proposed buildings.  Please ensure that the utilities (particularly 

sewer) are installed in a location that facilitates future maintenance.  In general, we recommend that no structures are closer 

to the sewer than the depth of the sewer.  It was also noted that on Sheet C4 the street sections presented for 

Rhododendron Drive, 35th Street and Siano Loop all appear to present road widening sections that do not use a curb with a 

gutter and the sidewalks/paths are presented as asphalt concrete which does not appear to be in conformance with City 

Standards. 

 

 

Sincerely, 
Civil West Engineering Services, Inc. 
 
 
 
Matt Wadlington, P.E. 

 



 

GSI Water Solutions, Inc. 1600 SW Western Boulevard, Suite 240, Corvallis, OR 97333 www.gsiws.com 

 

 
August 13, 2020 
 

Mike Miller 
City of Florence Public Works Director 
250 Highway 101 
Florence, Oregon 97439 
 

RE: Impacts of Storm Water Infiltration, Rhododendron Drive and 35th Avenue, Florence, Oregon 

 
Dear Mike, 

At your request, we conducted a review of three documents you forwarded to us regarding the permitting of a 
proposed storm water infiltration system associated with a 9.7 acre subdivision in Florence.  The proposed 
subdivision is located along the east side Rhododendron Drive, opposite of the Sea Watch Subdivision that is 
located on the west side of Rhododendron Drive. 

The documents reviewed are: 

• Excerpt from:  Sea Watch Estates Slope Study, Florence Oregon. Prepared by Foundation Engineering 
Inc., July 18, 1997. 

• Preliminary Storm water Management Report. Planned Unit Development Rhododendron Drive and 35th 
Ave, Florence Oregon.  Prepared by: 3J Consulting Inc., April 29, 2020.  

• Review of Preliminary Storm water Management Report. Planned Unit Development Rhododendron Drive 
and 35th Ave, Florence Oregon.  Prepared by Civil West Engineering Services Inc., July 9, 2020. 

 

Project Understanding 
The developers of the proposed subdivision submitted a preliminary storm water management report (3J 
Consulting, 2020) that describes a new residential subdivision consisting of 91 houses, 2 apartment complexes, 
roads and utilities.  All runoff from the proposed development would be infiltrated onsite.  The property is 
currently undeveloped and is covered with trees and other vegetation.  The property is nearly 100% pervious 
surface and it is anticipated that most of the rainfall infiltrates into the sandy soils.  The 3J report also indicates 
that a portion of rainfall runs off the property as sheet flow into local channels which discharge to the Siuslaw 
River.  Once in the soil, water is either up taken by vegetation, or will continue to move downward to the water 
table and flows as groundwater toward the Siuslaw River where it discharges into the river.    

 

Problem Statement 
There are seeps and springs along the toe of the bluff which borders the Siuslaw River directly west of the 
proposed development.   The Sea Watch Subdivision is located on top of this bluff and the home owners are 
concerned about slumping and erosion of the bluff. Past engineering evaluations (Foundation Engineers, 1997) 
concluded that the scarp and slumping observed on the bluff is due to internal erosion of the sand by the springs 
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along the toe of the slope, which are created by discharging groundwater.  Erosion of the sand by springs is called 
“sand piping.” Furthermore, Foundation Engineers (1997) concluded that increased rainfall or infiltration would 
increase groundwater levels, which would in turn would increase spring flow, sand piping and ultimately slumping 
along the bluff. 

Findings and Recommendations 
Multiple mechanisms likely contribute to erosion of the toe of the slope beneath the Sea Watch Subdivision.  By 
far the greatest mechanism is likely erosion from river currents during peak tidal stages and wave action from 
boat wakes.  Additionally, the hydrodynamic effect of the ‘wing jetties’ located on the western (opposite) bank of 
the Siuslaw River likely exasperate erosion of the toe of the bluff by directing water toward the eastern bank 
where the concern is focused.  In our opinion it is not accurate to point to seeps and springs as the only erosional 
mechanism when in fact there are others that are likely more significant.   

That said, it is likely that shallow groundwater discharges along the toe of the slope – a phenomena that is 
commonly observed along many portions of the Oregon coast.  The saturated conditions in the immediate vicinity 
of the springs would lower the cohesive strength of the sands which could contribute to undermining of the bluff 
and slumping on the slopes above the springs as indicated in the 1997 report (sand piping).  Increasing 
groundwater recharge may increase spring flow, which may increase sand piping, but it cannot be quantified 
without a significant amount of study. 

At this point, we suggest the most straight forward approach is to require the developer to design the storm water 
infiltration system so that there is no net increase of infiltration post-development. Specifically, the developer 
would estimate the amount of storm water runoff that currently occurs from the property, and design the storm 
water collection system to match or even exceed that amount. If it can be demonstrated that less storm water 
would infiltrate under the proposed development than under current conditions, then spring flows would not 
increase as a result of the project.  In fact, it could be argued that the project may improve the condition that has 
the Home Owners Association concerned. 

We hope our observations and suggestions are helpful to the City of Florence.  Please give either Dave or Matt a 
call to discuss further.   

Sincerely, 

     

Dave Livesay, RG     Matt Kohlbecker, RG 
Principal Hydrogeologist    Supervising Hydrogeologist 

(541) 868-5777     (503) 877-8086 
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