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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Wednesday, 07 / 12 / 2023

Pond No. 3 -  SYS 3
Pond Data
UG Chambers -Invert elev. = 36.50 ft,  Rise x Span = 3.00 x 5.00 ft,  Barrel Len = 171.00 ft,  No. Barrels = 8,  Slope = 0.00%,  Headers = No
Encasement -Invert elev. = 36.00 ft,  Width = 5.75 ft,  Height = 4.00 ft,  Voids = 40.00%
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 36.00 n/a 0 0
0.40 36.40 n/a 1,259 1,259
0.80 36.80 n/a 2,488 3,747
1.20 37.20 n/a 2,877 6,624
1.60 37.60 n/a 2,824 9,447
2.00 38.00 n/a 2,737 12,184
2.40 38.40 n/a 2,609 14,794
2.80 38.80 n/a 2,428 17,222
3.20 39.20 n/a 2,159 19,381
3.60 39.60 n/a 1,620 21,001
4.00 40.00 n/a 1,259 22,260

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  10.00 8.00 0.00 0.00
Span (in) =  10.00 8.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  37.80 38.00 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) =  8.270 (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).
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INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu
2. Select BMP from Drop Down Menu
3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP1 Rate1 Load* Removed (C*D) Load (D-E)

Proprietary Treatment 
Practice 0. 0 1.00 0. 0 . 0

Subsurface Infiltration 
Structure 0.80 . 0 0. 0 0. 0

0.00 0.20 0.00 0.20

0.00 0.20 0.00 0.20

0.00 0.20 0.00 0.20

Total TSS Removal = 80%

Separate Form Needs to 
be Completed for Each 
Outlet or BMP Train

Project: 2023-026

Prepared By:
Kelly Engineering 
Group,Inc. *Equals remaining load from previous BMP (E)

Date: / /2023 which enters the BMP

33 Riverside Drive, Pembroke, MA
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Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



Prepared by:



BMP No. 1 - Deep Sump Catch Basins:

Note: See catch basin detail for explanation of terms

BMP No. 2 – Proprietary Separators:

Contech CDS: 

BMP No. 3 - Subsurface Recharge Systems: 



BMP No. 4 – Flared end section and rip rap

Snow Removal:

Storage and Use of Chemicals: 

Spill prevention response and containment: 



Hazardous Waste: 

 – 

Material and Waste Storage, Handling and Management: 

Training for Long Term Pollution Prevention Plan: 

Pet Waste Management: 



Lawn and Garden activities: 

Illicit Discharges: 



CDS® Inspection and Maintenance Guide 

ENGINEERED SOLUTIONS



Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 
����������	�
�����������	��������		�����������	�������	�������
slow accumulation.  

Inspection  
����	����������	��	�����	��	���	������	���	��������	������
performed.  Pollutant transport and deposition may vary from 
year to year and regular inspections will help ensure that the 
system is cleaned out at the appropriate time.  At a minimum, 
inspections should be performed twice per year (e.g. spring 
�������������	�	�����	���	
�	�������	�����������	��		������
in climates where winter sanding operations may lead to rapid 
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����	��������������	������������������
�������������	�����	�	�����	���	
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amounts of trash are expected.    

The visual inspection should ascertain that the system 
�����	������	���������������	�������������	�	���	����
������	����������������������	����	�������	�����������		����
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hydrocarbons, trash, and sediment in the system.  Measuring 
�������������������������	����	���������������	�����������
tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 
���������������������	�����	������	������������������	���	����	��
�����������	��������������	�����������	���	
���	����������������
��	��������	���������		�����	�������	�������	�������"������	�
form for doing so is provided.  

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump.  The other allows for inspection and cleanout of sediment 
captured and retained outside the screen.  For deep units, a 
single manhole access point would allows both sump cleanout 
and access outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated.  
If absorbent material is used, it should be replaced when 
�������������������������������	����#	�������	�����������	�
impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment.  The level of sediment is easily 
�	�	����	������	������������������	������	�����������	�
top of the sediment pile.  To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully.  Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 
�	���	������	�������	�������������	������$����	�		���&'*����
the total height of isolated sump. 

Cleaning 
Cleaning of a CDS systems should be done during dry weather 
������������	�����$������	��	�������	�����	���!�	���	������
���������������	�	��������	������	��	���	��������	��	���
method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump.  
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.      

�������������������	�	���	����������	����	����������������������
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���������������������������	����
����������	���	�����
However, the system should be cleaned out immediately in 
the event of an oil or gasoline spill should be cleaned out 
immediately. Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use absorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer. Trash and debris can be 
netted out to separate it from the other pollutants.  The screen 
should be power washed to ensure it is free of trash and debris.   

Manhole covers should be securely seated following cleaning 
�������	�������	�	����	����	������������������	�����	�����������	�
and also to ensure that proper safety precautions have been 
������	���+����	�����	�	��������	���	���		������	�������	��
������������	�������	
���	���2������������������	������	���	��
from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.



 CDS Diameter Distance from Water Surface Sediment 
 Model to Top of Sediment Pile Storage Capacity

  ft m ft m yd3 m3

 CDS2015-4 4 1.2 3.0 0.9 0.9  0.7

 CDS2015 5 1.5 3.0 0.9 1.3  1.0

 CDS2020 5 1.5 3.5 1.1 1.3  1.0

 CDS2025 5 1.5 4.0 1.2 1.3  1.0

 CDS3020 6 1.8 4.0 1.2 2.1  1.6

 CDS3030 6 1.8 4.6 1.4 2.1  1.6

 CDS3035 6 1.8 5.0 1.5 2.1  1.6

 CDS4030 8 2.4 4.6 1.4 5.6  4.3

 CDS4040 8 2.4 5.7 1.7 5.6  4.3

 CDS4045 8 2.4 6.2 1.9 5.6  4.3

 CDS5640 10 3.0 6.3 1.9 8.7  6.7

 CDS5653 10 3.0 7.7 2.3 8.7  6.7

 CDS5668 10 3.0 9.3 2.8 8.7  6.7

 CDS5678 10 3.0 10.3 3.1 8.7  6.7

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

800.925.5240
www.ContechES.com
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top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  *���H�����������	�����������	
���������������������	���	������������'�
�����������	
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the event of an oil spill, the system should be cleaned immediately.
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Stormwater Chambers The Chamber With The Stripe®
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 For more information, contact CULTEC at (203) 775-4416 or visit www.cultec.com.

This manual contains guidelines recommended by CULTEC, Inc. and may be used in conjunction with, but not to supersede, 
local regulations or regulatory authorities. OSHA Guidelines must be followed when inspecting or cleaning any structure.

Introduction

The CULTEC Subsurface Stormwater Management System is a high-density polyethylene (HDPE) chamber sys-
tem arranged in parallel rows surrounded by washed stone.  The CULTEC chambers create arch-shaped voids 
within the washed stone to provide stormwater detention, retention, infi ltration, and reclamation.  Filter fabric 
is placed between the native soil and stone interface to prevent the intrusion of fi nes into the system.  In 
order to minimize the amount of sediment which may enter the CULTEC system, a sediment collection device 
(stormwater pretreatment device) is recommended upstream from the CULTEC chamber system.  Examples of 
pretreatment devices include, but are not limited to, an appropriately sized catch basin with sump, pretreat-
ment catchment device, oil grit separator, or baffl ed distribution box.  Manufactured pretreatment devices may 
also be used in accordance with CULTEC chambers.  Installation, operation, and maintenance of these devices 
shall be in accordance with manufacturer’s recommendations.  Almost all of the sediment entering the storm-
water management system will be collected within the pretreatment device.  

Best Management Practices allow for the maintenance of the preliminary collection systems prior to feeding 
the CULTEC chambers.  The pretreatment structures shall be inspected for any debris that will restrict inlet 
fl ow rates. Outfall structures, if any, such as outlet control must also be inspected for any obstructions that 
would restrict outlet fl ow rates.  OSHA Guidelines must be followed when inspecting or cleaning any structure.

Operation and Maintenance Requirements 

I. Operation

CULTEC stormwater management systems shall be operated to receive only stormwater run-off in accordance 
with applicable local regulations. CULTEC subsurface stormwater management chambers operate at peak per-
formance when installed in series with pretreatment.  Pretreatment of suspended solids is superior to treat-
ment of solids once they have been introduced into the system.  The use of pretreatment is adequate as long 
as the structure is maintained and the site remains stable with fi nished impervious surfaces such as parking 
lots, walkways, and pervious areas are properly maintained. If there is to be an unstable condition, such as 
improvements to buildings or parking areas, all proper silt control measures shall be implemented according 
to local regulations.

II. Inspection and Maintenance Options

A. The CULTEC system may be equipped with an inspection port located on the inlet row.  
  The inspection port is a circular cast box placed in a rectangular concrete collar.  When the 
  lid is removed, a 6-inch (150 mm) pipe with a screw-in plug will be exposed.  Remove the  
  plug.  This will provide access to the CULTEC Chamber row below.  From the surface, through  
  this access, the sediment may be measured at this location.  A stadia rod may be used to  
  measure the depth of sediment if any in this row.   If the depth of sediment is in excess of  
  3 inches (76 mm), then this row should be cleaned with high pressure water through a 
  culvert cleaning nozzle.  This would be carried out through an upstream manhole or through  
  the CULTEC StormFilter Unit (or other pre-treatment device).  CCTV inspection of this row can  
  be deployed through this access port to determine if any sediment has accumulated in the  
  inlet row.

B. If the CULTEC bed is not equipped with an inspection port, then access to the inlet row will be  
  through an upstream manhole or the CULTEC StormFilter.

1. Manhole Access
   This inspection should only be carried out by persons trained in confi ned space 
   entry and sewer inspection services.  After the manhole cover has  been removed 
   a gas detector must be lowered into the manhole to ensure that there are not high  
   concentrations of toxic gases present.  The inspector should be lowered into the 
   manhole with the proper safety equipment as per OSHA requirements.  The inspector  
   may be able to observe sediment from this location.  If this is not possible, the inspec- 
   tor will need to deploy a CCTV robot to permit viewing of the sediment.  
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 For more information, contact CULTEC at (203) 775-4416 or visit www.cultec.com.

2. StormFilter Access
   Remove the manhole cover to allow access to the unit.  Typically a 30-inch (750 mm)  
   pipe is used as a riser from the StormFilter to the surface.  As in the case with 
   manhole access, this access point requires a technician trained in confi ned space  
   entry with proper gas detection equipment.  This individual must be equipped 
   with the proper safety equipment for entry into the StormFilter.  The technician will 
   be lowered onto the StormFilter unit. The hatch on the unit must be removed.  Inside  
   the unit are two fi lters which may be removed according to StormFilter maintenance  
   guidelines.  Once these fi lters are removed the inspector can enter the StormFilter  
   unit to launch the CCTV camera robot.

C. The inlet row of the CULTEC system is placed on a polyethylene liner to prevent scouring 
  of the washed stone beneath this row.  This also facilitates the fl ushing of this row with high  
  pressure water through a culvert cleaning nozzle.  The nozzle is deployed through a manhole  
  or the StormFilter and extended to the end of the row. The water is turned on and the inlet  
  row is back-fl ushed into the manhole or StormFilter.  This water is to be removed from the  
  manhole or StormFilter using a vacuum truck.

III. Maintenance Guidelines

The following guidelines shall be adhered to for the operation and maintenance of the CULTEC stormwater 
management system:

A. The owner shall keep a maintenance log which shall include details of any events   
  which would have an effect on the system’s operational capacity.

B. The operation and maintenance procedure shall be reviewed periodically and    
  changed to meet site conditions.

C. Maintenance of the stormwater management system shall be performed by qualifi ed   
  workers and shall follow applicable occupational health and safety requirements.

D. Debris removed from the stormwater management system shall be disposed of in   
  accordance with applicable laws and regulations.

IV. Suggested Maintenance Schedules

A. Minor Maintenance
  The following suggested schedule shall be followed for routine maintenance during   
  the regular operation of the stormwater system:

Frequency Action

Monthly in fi rst year Check inlets and outlets for clogging and remove any debris as 
required.

Spring and Fall Check inlets and outlets for clogging and remove any debris as 
required.

One year after commissioning and every third 
year following

Check inlets and outlets for clogging and remove any debris as 
required.

B. Major Maintenance 
  The following suggested maintenance schedule shall be followed to maintain the performance  
  of the CULTEC stormwater management chambers. Additional work may be necessary due 
  to insuffi cient performance and other issues that might be found during the inspection of the  
  stormwater management chambers. (See table on next page)
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Frequency Action

Inlets and Outlets Every 3 years • Obtain documentation that the inlets, outlets and vents have been 
cleaned and will function as intended.

Spring and Fall • Check inlet and outlets for clogging and remove any debris as re-
quired.

CULTEC Stormwater 
Chambers

2 years after commis-
sioning

• Inspect the interior of the stormwater management chambers 
through inspection port for defi ciencies using CCTV or comparable 
technique.

• Obtain documentation that the stormwater management chambers 
and feed connectors will function as anticipated.

9 years after commis-
sioning every 9 years 
following

• Clean stormwater management chambers and feed connectors of 
any debris.

• Inspect the interior of the stormwater management structures for 
defi ciencies using CCTV or comparable technique.

• Obtain documentation that the stormwater management chambers 
and feed connectors have been cleaned and will function as intend-
ed.

45 years after com-
missioning

• Clean stormwater management chambers and feed connectors of 
any debris.

• Determine the remaining life expectancy of the stormwater man-
agement chambers and recommended schedule and actions to reha-
bilitate the stormwater management chambers as required.

• Inspect the interior of the stormwater management chambers for 
defi ciencies using CCTV or comparable technique.

45 to 50 years after 
commissioning

• Replace or restore the stormwater management chambers in accor-
dance with the schedule determined at the 45-year inspection.

• Attain the appropriate approvals as required.

• Establish a new operation and maintenance schedule.

Surrounding Site Monthly in 1st year • Check for depressions in areas over and surrounding the stormwater 
management system.

Spring and Fall • Check for depressions in areas over and surrounding the stormwater 
management system.

Yearly • Confi rm that no unauthorized modifi cations have been performed to 
the site.

For additional information concerning the maintenance of CULTEC Subsurface Stormwater Management Chambers, please 
contact CULTEC, Inc. at 1-800-428-5832.

Major Maintenance (continued)





i = Rainfall Intensity 6.5 in/hr (25 year storm) @ a time of concentration of 5 minutes
C = 0.4 (green Area)
C = 0.9 (Impervious Area)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Jul 12 2023

ROOF

Circular
Diameter (ft) =  0.67

Invert Elev (ft) =  1.00
Slope (%) =  5.00
N-Value =  0.012

Calculations
Compute by: Known Q
Known Q (cfs) =  1.51

Highlighted
Depth (ft) =  0.34
Q (cfs) =  1.510
Area (sqft) =  0.18
Velocity (ft/s) =  8.36
Wetted Perim (ft) =  1.07
Crit Depth, Yc (ft) =  0.58
Top Width (ft) =  0.67
EGL (ft) =  1.43
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Channel Report
Monday, Jul 24 2023Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

DMH #3 OCS #1

Circular
Diameter (ft) =  1.00

Invert Elev (ft) =  31.80
Slope (%) =  2.00
N-Value =  0.012

Calculations
Compute by: Known Q
Known Q (cfs) =  1.56

Highlighted
Depth (ft) =  0.37
Q (cfs) =  1.560
Area (sqft) =  0.27
Velocity (ft/s) =  5.88
Wetted Perim (ft) =  1.31
Crit Depth, Yc (ft) =  0.53
Top Width (ft) =  0.97
EGL (ft) =  0.91

0 1 2 3

Elev (ft) DeSection

31.00 -0

31.50 -0

32.00 0

32.50 0

33.00 1

Reach (ft)

 1.56

7( q )
Velocity (ft/s) =  5.88





Channel Report
Monday, Jul 24 2023Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

DMH #4 OCS #2

Circular
Diameter (ft) =  1.00

Invert Elev (ft) =  32.50
Slope (%) =  2.00
N-Value =  0.012

Calculations
Compute by: Known Q
Known Q (cfs) =  1.10

Highlighted
Depth (ft) =  0.31
Q (cfs) =  1.100
Area (sqft) =  0.21
Velocity (ft/s) =  5.26
Wetted Perim (ft) =  1.18
Crit Depth, Yc (ft) =  0.44
Top Width (ft) =  0.93
EGL (ft) =  0.74

0 1 2 3

Elev (ft) DeSection

32.00 -0

32.50 0

33.00 0

33.50 1

34.00 1

Reach (ft)

 1.10

( q )
Velocity (ft/s) =  5.26




