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1.0 INTRODUCTION 

1.1 PROJECT DESCRIPTION 

ARC Scottsdale Holdings, LLLP is proposing to construct a multi-family development at the northeast corner 

of E. 2nd Street and N. Marshall Way in Scottsdale, Arizona. Museum Square Building 4, the “project”, is 

anticipated to consist of a six-story apartment building with adjacent on-street parking, a two-level 

underground parking garage, and utility infrastructure improvements. 

1.2 SITE LOCATION 

The proposed development encompasses approximately 1.24 net acres in a portion of the Northeast 

Quarter of Section 27, Township 2 North, Range 4 East of the Gila and Salt River Base and Meridian in 

Maricopa County, Arizona. The proposed development consists of four previously developed parcels. All 

parcels are vacant lots zoned D/OC-2.  More specifically, the development site is bounded on the west by 

Marshall Way, on the south by 2nd Street, on the east by an existing CenturyLink site with parking and a 

data center, and on the north by 1st Street. The site slopes from the northwest to the southeast at 

approximately 1.1%.  See Appendix A for the Site Location Map.  See Figure 1 in Appendix C for a Context 

Aerial Map. 

1.3 PURPOSE 

This Preliminary Drainage Report is intended to satisfy City of Scottsdale requirements for the Development 

Review submittal. This report provides a description of the current stormwater drainage patterns and a 

description of the required and proposed drainage improvements. 

1.4 OBJECTIVES  

This report provides a drainage plan for the site that is intended to meet the drainage standards and 

guidelines of the City of Scottsdale and the Flood Control District of Maricopa County (FCDMC).  In 

particular, this report will demonstrate the following: 

1. Any existing off-site flows from the adjacent properties will be handled and conveyed in a way 

consistent with the current drainage patterns. 

2. The proposed on-site drainage patterns will remain consistent with the current drainage patterns. 

3. Per the City of Scottsdale Design Standards and Policies Manual Section 4-1.201.C.1.b, no on-site 

storm water storage is required since the runoff coefficient (C-value) will be equal to or less than 

the pre-development condition. 

4. The site will provide first flush treatment prior to discharging to the City storm drain system. 

5. Building finish floor elevations will be determined in accordance with City of Scottsdale and FEMA 

Flood Zone requirements (if applicable). 
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2.0 DESCRIPTION OF EXISTING DRAINAGE CONDITIONS AND 

CHARACTERISTICS 

2.1 EXISTING ON-SITE DRAINAGE CONDITIONS 

The site consists of vacant lots used for construction staging and surface parking. The parcels are improved 

with asphalt pavement and limited landscaping. The site slopes from the northwest to the southeast at 

approximately 1.1%. 

Stormwater from the site currently flows to the southeast corner as sheet flow where it overtops the adjacent 

sidewalk and curb and flows east along E. 2nd Street. No retention or stormwater conveyance features 

currently exist on the site.  Site-generated stormwater ultimately reaches the City of Scottsdale storm drain 

system through a catch basin approximately 90 feet east of the southeast corner project along E. 2nd Street.  

The pre-development site includes 4,403 SF of landscape/pervious area and 49,496 SF of 

paved/impervious area, resulting in a pre-development runoff coefficient of 0.91.  The resulting 10-year and 

100-year runoff flows are 5.3 CFS and 8.4 CFS, respectively. 

Refer to Figure 2 in Appendix C for the Existing Conditions Exhibit. 

2.2 EXISTING OFF-SITE DRAINAGE CONDITIONS 

The proposed site is not impacted by off-site stormwater runoff. 

The adjacent portions of E. 1st Street, N. Marshall Way, and E. 2nd Street convey storm water from areas 

to the north and west of the site.  Dibble Engineering prepared the Mashall Way Goldwater Blvd to Indian 

School Road Drainage Report in August 2017 (Marshall Way Drainage Report), and the flows in the 

adjacent streets were quantified in this report.  Based on the Marshall Way Drainage Report, the 100-year 

flows are: 

• 52.5 cfs flowing east in E. 1st Street 

• 37.5 cfs flowing south in N. Marshall Way 

• 43.3 cfs flowing east in E. 2nd Street 

Stormwater runoff from the adjacent portion of N. Marshall Way is conveyed south via curb and gutter to 

the intersection of N. Marshall Way and E. 2nd Street and conveyed east on E. 2nd Street to the City storm 

drain system via a catch basin approximately 90 feet east of the southeast corner project along E. 2nd Street. 

Stormwater runoff from the adjacent portion of E. 1st Street flows east to the City storm drain system via a 

curb inlet at the southwest corner of E. 2nd Street and Scottsdale Road. The City storm drain system 

includes an existing 72-inch storm drain in E. 2nd Street.  The adjacent portions of E. 2nd Street, N. Marshall 

Way, and E. 1st Street are all crowned near their respective centerlines. 

Refer to Figure 2 in Appendix C for the Existing Conditions Exhibit.  Refer to Appendix D for the Marshall 

Way Drainage Report. 
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2.3 FEMA FLOOD HAZARD AREAS 

The site is located in Flood Zone “X” according to the Flood Insurance Rate Map 04013C2235L, dated 

October 16, 2013.  Zone “X” is designated by FEMA as “areas of minimal flood hazard.”  Refer to Appendix 

B for the FEMA FIRMette map for the site. 
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3.0 PROPOSED PRELIMINARY DRAINAGE PLAN  

3.1 GENERAL DESCRIPTION 

In the analysis of the proposed drainage conditions the following items are considered: 

• Area Types (concrete pavement, building, and desert landscaping) 

• Magnitude of areas 

• Slopes 

3.2 PROPOSED SITE CONDITIONS 

According to the City of Scottsdale’s Design Standards & Policies Manual (DS&PM) Section 4-1.201.C.1.b, 

storm water storage is not required for previously developed sites provided that the runoff coefficient does 

not increase with the proposed conditions. 

The proposed site will provide 11,364 SF of landscaping/pervious area and 42,535 SF of 

roof/paved/impervious area, resulting in a post-development runoff coefficient of 0.84.  The resulting 10-

year and 100-year runoff flows are 4.9 CFS and 7.7 CFS, respectively. 

The development will be required to provide storage or treatment for the first flush of storm water from the 

site.  Per conversations with City of Scottsdale staff, the building roof are is excluded from the first flush 

calculations.  This project proposes to treat the first flush using a storm water separator unit that will be 

located immediately upstream from the connection to the City storm drain system.  An Oldcastle Dual-

Vortex Separator (or approved equal) will be used to treat the first flush flow rate from the site.  Flows in 

excess of the first flush will bypass the unit and flow to the City storm drain system.  Refer to Appendix F 

for the First Flush Flow Rate Calculations and for Cut Sheets for the Oldcastle Dual-Vortex Separator. 

Storm water runoff from portions of the roof area, will be collected internally and discharged to adjacent 

public rights-of-way consistent with the current drainage patterns. A gravity storm drain system for surface 

flows and a storm drain pump in the bottom floor of the parking garage will connect to the proposed on-site 

storm drain system that will be routed through the storm water separator unit before discharging to the 

existing 72-inch storm drain pipe in E. 2nd Street. 

The building finished floor will be at elevation 1256.70 and the ultimate site outfall is 1255.12 located at the 

proposed top of curb near the southeast corner of the site. The building finished floor will be approximately 

19 inches above the ultimate site outfall. 

Refer to Figure 3 in Appendix C for the Preliminary Grading and Drainage Plan. 

3.3 PROPOSED OFF-SITE CONDITIONS 

As previously noted, off-site flows from areas north and west of the site are present in the adjacent streets.  

These flows were quantified in the Marshall Way Drainage Report.  Four sections were analyzed to 

determine whether the off-site flows in the adjacent street will impact the site.  The sections account for the 
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surveyed roadway cross-section, the proposed on-site grading, and the longitudinal slope.  Based on the 

sections, the 100-year flows noted in the Marshall Way Drainage Report are contained within the curbs and 

have a normal depth of less than six inches, except Section C.  Section C is located at the narrowest section 

of Marshall Way, and in this location the normal depth is 8.7 inches.  The 100-year flow will overtop the 

curb in this location; however, the hardscape and landscape areas are sloped such that the building is not 

affected by the 100-year off-site flows.  Refer to Appendix E for the Street Capacity Analysis. 

A proposed catch basin east of the angled parking along E. 2nd Street will be installed to capture additional 

site-generated surface flows and act as an air break in the on-site storm drain connection to the existing 

72-inch storm drain pipe in E. 2nd Street.  Valley gutters will be installed at the rear of the proposed angled 

parking along E. 2nd Street and at the street side of the parallel parking on N. Marshall Way and E. 1st 

Avenue to convey flow consistent with the current drainage patterns. 

3.4 STORMWATER STORAGE REQUIREMENTS 

As previously noted, the proposed development will not be required to retain on-site stormwater runoff per 

the City of Scottsdale Design Standards and Policies Manual Section 4-1.201(2)(d).  

3.5 PRE- AND POST-DEVELOPMENT RUNOFF CHARACTERISTICS AT 

CONCENTRATION POINTS 

The existing site consists of an asphalt parking lot. Current topography indicates the site drains from the 

northwest to the southeast. The concentration point for the existing runoff is at the southeast corner of the 

site. 

Roof drainage will be collected internally and discharged to adjacent public rights-of-way consistent with 

the current drainage patterns. Similar to the existing condition, the stormwater runoff concentration point 

for the proposed development will be located at the southeast corner of the site. 

Table 1 below includes the pre-development and post-development runoff characteristics for the site. 

Table 1: Pre-Development and Post-Development Site Runoff Characteristics 

 
Runoff 

Coefficient 

Treated First Flush 

(CFS) 

10-Year Flow 

(CFS) 

100-Year Flow 

(CFS) 

Pre-Development 0.91 0 5.3 8.4 

Post-Development 0.84 2.5 4.9 7.7 

Refer to Figure 2 in Appendix C for the Existing Conditions Exhibit. 

3.6 ADEQ AZPDES REQUIREMENTS 

Prior to construction an executed Notice of Intent (NOI) shall be submitted to Arizona Department of 

Environmental Quality (ADEQ) in conformance with the Arizona Pollution Discharge Elimination System 

Permit (AZPDES) permit.  The NOI and associated stormwater management best management practices 
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will remain active on the site until construction is complete and a Notice of Termination is filed with ADEQ 

in conformance with AZPDES permit. 

3.7 PROJECT PHASING 

This project will be constructed in a single phase. 
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4.0 SPECIAL CONDITIONS 

4.1 404 DISCUSSION 

Due to the previous development of the project site, no 404 washes are anticipated.  
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5.0 CONCLUSION 

5.1 OVERALL PROJECT 

Based on the results of this Preliminary Drainage Report, the following can be concluded: 

• Off-site stormwater will not impact the proposed site. 

• The site runoff coefficient will decrease in the post-development condition, therefore no storm water 

storage is required. 

• The first flush runoff flow will be treated prior to discharge to the City storm drain system. 

• Based on the current Flood Insurance Rate Map (FIRM), the site is located in the Zone “X”. 

• The building finish floor elevations will be at least fourteen inches above the ultimate site outfall 

elevation. 

This report is intended to provide a level of assurance that the site will adhere to all appropriate reviewing 

agency guidelines with respect to drainage and flood protection. 
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Cross Section for Section A
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

%0.770Channel Slope
in5.6Normal Depth
cfs52.50Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

7/5/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020-06-22 Flowmaster Sections.fm8
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Worksheet for Section A
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

%0.770Channel Slope
cfs52.50Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

57.200+00
57.200+02
56.700+02
56.700+04
56.830+15
56.700+27
56.740+29
57.210+29
57.200+31
57.300+47

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.015(0+47, 57.30)(0+00, 57.20)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

in5.6Normal Depth
56.7 to 57.3

ftElevation Range

ft²11.1Flow Area
ft27.9Wetted Perimeter
in4.8Hydraulic Radius
ft27.17Top Width
in5.6Normal Depth
in7.2Critical Depth
%0.483Critical Slope
ft/s4.71Velocity
ft0.34Velocity Head

Page 1 of 227 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

7/5/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020-06-22 Flowmaster Sections.fm8
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Worksheet for Section A
Results

ft0.81Specific Energy
1.297Froude Number

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in5.6Normal Depth
in7.2Critical Depth
%0.770Channel Slope
%0.483Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666
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[10.02.00.01]
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Center2020-06-22 Flowmaster Sections.fm8
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Cross Section for Section B
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For
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%0.340Channel Slope
in5.9Normal Depth
cfs52.50Discharge
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Worksheet for Section B
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

%0.340Channel Slope
cfs52.50Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

56.760+00
56.760+02
56.300+02
56.300+04
56.500+27
56.300+40
56.300+42
56.900+50

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.015(0+50, 56.90)(0+00, 56.76)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method
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in5.9Normal Depth
56.3 to 56.9

ftElevation Range

ft²17.8Flow Area
ft49.1Wetted Perimeter
in4.4Hydraulic Radius
ft48.58Top Width
in5.9Normal Depth
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%0.475Critical Slope
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ft0.13Velocity Head
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Worksheet for Section B
Results

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in5.9Normal Depth
in5.4Critical Depth
%0.340Channel Slope
%0.475Critical Slope

Messages

Water
Surface

Elevation
exceeds

lowest end
station by

0.033790088
6244498ft.

Messages
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Cross Section for Section C
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

%0.330Channel Slope
in8.7Normal Depth
cfs37.50Discharge
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Worksheet for Section C
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

%0.330Channel Slope
cfs37.50Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

55.880+00
55.900+02
55.400+02
55.400+04
55.900+12
55.500+25
55.500+27
56.000+27
56.700+70

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.015(0+70, 56.70)(0+00, 55.88)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

in8.7Normal Depth
55.4 to 56.7

ftElevation Range

ft²13.0Flow Area
ft36.0Wetted Perimeter
in4.3Hydraulic Radius
ft34.70Top Width
in8.7Normal Depth
in8.0Critical Depth
%0.487Critical Slope
ft/s2.89Velocity
ft0.13Velocity Head
ft0.85Specific Energy
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Worksheet for Section C
Results

0.832Froude Number
SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in8.7Normal Depth
in8.0Critical Depth
%0.330Channel Slope
%0.487Critical Slope

Messages

Water
Surface

Elevation
exceeds

lowest end
station by

0.245351037
187419ft.

Messages
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Cross Section for Section D
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

%0.940Channel Slope
in5.6Normal Depth
cfs43.30Discharge
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Worksheet for Section D
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

%0.940Channel Slope
cfs43.30Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

55.890+00
55.900+02
55.500+02
55.500+04
55.500+19
55.300+34
55.800+34
56.000+55
56.700+85

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.015(0+85, 56.70)(0+00, 55.89)

Options

Pavlovskii's
Method

Current Roughness Weighted
Method

Pavlovskii's
Method

Open Channel Weighting
Method

Pavlovskii's
Method

Closed Channel Weighting
Method

Results

in5.6Normal Depth
55.3 to 56.7

ftElevation Range

ft²10.0Flow Area
ft32.7Wetted Perimeter
in3.7Hydraulic Radius
ft32.00Top Width
in5.6Normal Depth
in6.7Critical Depth
%0.482Critical Slope
ft/s4.35Velocity
ft0.29Velocity Head
ft0.76Specific Energy
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Worksheet for Section D
Results

1.374Froude Number
SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in5.6Normal Depth
in6.7Critical Depth
%0.940Channel Slope
%0.482Critical Slope
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Appendix F - First Flush Calculations 
and Storm Water Separator Cut Sheet 
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Contributing
Area
(A)

Overland Flow Time of
Concentration

(TC1)

Pipe Flow Time of
Concentration

(TC2)

Total Time of
Concentration,

Minimum 10 min
(Tc=TC1+TC2)

First Flush Flow
(QFF)

AC Min Min Min CFS
Site 1.00 0.78 5.00 4.26 10.00 3.00 2.3 DVS-60

Note: the Contributing Area excludes building roof area and pool area.

Per City of Phoenix Storm Water Policies and Standards Manual (2013) Section 6.8.3:

QFF = C x I x A

Where: QFF= minimum First Flush discharge in cfs
C = Runoff Coefficient, 1.00 for First Flush
A = Contributing Area in acres

TC = Time of Concentration (minutes), minimum of 10 minutes
I = Rainfall Intensity: (0.5 inches/hour x 60 minutes/hour) / TC

First Flush Flow Calculations

Location
Runoff

Coefficient
(C)

Rainfall
Intensity

(I)

Oldcastle Dual-Vortex
Separator Size
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Call us today (800) 579-8819 or visit our website for detailed product information, drawings and 

design tools at www.oldcastlestormwater.com

DUAL-VORTEX SEPARATOR
Enhanced Gravity Separation of Stormwater Pollutants in a Compact Configuration

HYDRODYNAMIC SEPARATION

Dual-Vortex Efficiency
Particle settling is enhanced by circular 

flow patterns and a highly circuitous flow 
path created by two independent vortex 
cylinders.

Settled particles are collected in the 
isolated bottom storage area, while 
floating trash, debris and petroleum 
hydrocarbons are retained in the 
cylinders and upper storage areas.

During peak events, flows in excess 
of design treatment overtop the bypass 
weir and exit the system without 
entering the cylinders and lower storage 
area, thereby eliminating re-entrainment 
issues.

FEATURES BENEFITS

Economical Installation

Access Options

Online System Capability

Durable Construction

Proven Performance

Treatment Train

Maintenance Accessible Design

Can be installed upstream of infiltration, detention and retention systems or 
other treatment BMP’s

Third party tested and certified

Stainless-steel components installed in a reinforced concrete structure

Internal high-flow bypass weir system provides for online or offline configurations

Multiple access options (manhole cover or optional hinged lid) allow for site-
specific customization

Prepackaged and provided as compact round or square manholes or small vaults

Open access to accumulated floatables and two access points to sediment 
storage area

11-DR-2020
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(800) 579-8819

oldcastlestormwater.com

 

© 2017 Oldcastle Precast, Inc.

Dual-Vortex Separator Offers an Innovative, Economical Alternative for Removal of Suspended 
Pollutants from Stormwater Runoff

STEP 1 Independent Vortex Cylinders & Control Weir - Flows are 
directed to the two independent vortex cylinders where particle 
settling is enhanced by circular flow patterns.

Captured Floatables - Floating trash, debris and petroleum 
hydrocarbons accumulate at the top of the two cylinders where 
they are held until transfer into the upper storage area by peak 
storm events.

Removal of Total Suspended Solids (TSS) - Particle settling 
is enhanced by the circular flow patterns and a highly circuitous 
flow path created by two independent vortex cylinders. 
Sediments are collected and retained in the isolated bottom 
storage area.

High-Flow Bypass - Flows in excess of the design treatment 
overtop the bypass weir and exit the system without entering 
the cylinders and re-entraining captured pollutants.

STEP 2 

STEP 3 

STEP 4 

Model No.
Structure 

Diameter (ft.)

Standard 
Sump 

Depth* (ft.)

Minimum 
Rim to 
Invert 

Depth (ft.)

Sediment 
Storage* 

(cubic feet)

Oil and 
Floatables 

Storage 
(cubic feet)

NJCAT 
Treatment 
Flow Rate 

(cfs)

Maximum 
Treatment 
Flow Rate 

(cfs)

DVS-36 3 4.5 2.5 11 6 0.56 0.56
DVS-48 4 5.0 3.0 19 15 1.00 1.25
DVS-60 5 5.5 3.5 29 29 1.56 2.50
DVS-72 6 6.5 4.5 42 49 2.25 4.25
DVS-84 7 7.0 5.0 58 79 3.06 6.50
DVS-96 8 8.0 5.5 75 116 4.00 9.50
DVS-120 10 10.0 7.0 118 226 6.25 16.80
DVS-144 12 11.5 8.0 170 388 9.00 26.40
*Depth of unit can be increased to add storage capacity

Models and Nominal Dimensions

Available Options

• Square configurations to accept multiple inlet pipes or to meet other special site conditions

• Flume inlet control for grated inlet applications
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