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Stormwater Management

The proposed project is to add a paved surface to the site as well as stormwater BMP’ s to
treat and infiltrate runoff from impervious surfaces on the site.

Pre Development-

The existing site is approximately 8.33 ac and contains an existing building, roofed
storage areas, a fire pond, and associated bituminous concrete pavement and gravel. The
building is currently being used to manufacture modular homes. Approximately 45,626
sf of pavement and 7,758 sf of gravel have been added to the site without providing
treatment for the added runoff. The site has been divided into 4 subcatchments as shown
on the attached drainage map.

Subcatchment 1 is located to the south and drains in to an existing detention basin which
overflows to a catch basin in Main Street. Subcatchment 2 is the southern portion of the
building roof and a portion of pavement. This subcatchment drains to 3 existing leaching
catch basins on site. Subcatchrnent 3 is the northwest area of the site that drains to the
fire pond on site. Therefore, subcatchments 2 and 3 are not contributing to the total off-
site runoff and volume tables shown below. Subcatchment 4 is the area of roof and
pavement on the eastern portion of the site. This area drains off the site towards Eastern
Road.

Post Development-

The proposed work is to bring the site into compliance with the Town of Acton Zoning
Bylaws and the Rules and Regulations for Site Plan Special Permits. This requires the
removal of pavement on the southern portion of the site and the addition of pavement in
the western portion of the site. Stormwater controls are proposed to treat and infiltrate
the runoff created by the added impervious areas on site as well as the impervious areas
that were added without providing treatment. The proposed subcatchments are shown on
the attached drainage map.

The pavement parking area in Subcatchment 1 will drain to a deep sump hooded catch
basin and manhole with a diversion wall to direct the first inch of runoff from the
impervious area to a clay lined retention basin prior to discharging into the existing basin.
This will provide pre-treatment for stormwater before infiltrating in the existing basin.
The existing outlet structure will have the v-notch mortared closed and re-cut 6” higher to
reduce the discharge off-site. Subcatchment 2 will not be adjusted and will continue to
drain to the 3 leaching catch basins. Impervious areas in subcatchrnent 3 will drain to a
catch basin and VortSentry 11536 unit before discharging to the fire pond. The
VortSentry unit will provide pretreatment of the runoff. Subcatchment 4 will no longer
be draining off site. An infiltration trench will be installed to capture and infiltrate the
roof runoff and all other impervious in the subcatchment will be sent to deep sump
hooded catch basins and manholes and a Contech CDS 2015-4 unit for pre-treatment



prior to discharging to the fire pond. Therefore, subcatchments 2, 3 and 4 are not
contributing to the total off-site runoff and volume tables shown below.

In accordance with the Town of Acton Zoning Bylaw, Section 10.4.3.1, the peak rate of
storrnwater runoff will not exceed the existing rate based on a 10-year storm event. The
peak off site runoff was decreased due to infiltrating roof runoff and redirecting the
impervious area of Subcatchment 4 to the existing fire pond on site. The peak runoff
rates have been summarized in the following tables.

Discharge Summary Tables

Total Runoff
2-year Storm 1 0-year Storm

Pre (cfs) Post (cfs) Pre (cfs) Post (cfs)
2.439 0.000 5.015 0.032

Total Volume
2-year Storm 10-year Storm

Pre (cf) Post (cf) Pre (cf) Post (cf)
7,642 0 15,495 69

In accordance with the Rules and Regulations for Site Plan Special Permits, water
balance calculations have also been performed. Detailed calculations for water balance,
infiltration trench sizing, inlet grate capacity, and pipe sizing are attached.



Design Basis

1. The United States Department of Agriculture Natural Resource Conservation
Service (N.R.C.S.) TR55 methodology was used to determine offsite rates of
runoff.

2. The twenty-four hour rainfall, taken from N.R.C.S. publications, is 4.5 inches
for the 10-year storm, and 3.1 inches for the 2-year storm event.

3. The hydrologic calculations were performed using the computer program:
“Hydraflow Hydrographs 2007” by Intelisolve.

4. The soil types of the site were taken from the N.R.C.S. Soil Survey Map for
Acton.

5. Soil conditions and observed seasonal high groundwater table were based on
on-site soil evaluations.

6. The Natural Resources Conservation Service (N.R.C.S.) soil survey indicated
the presences of Merrimac-Urban land complex. This soil group rates as
Hydrologic Group A.





Pre-Development Hydrology





Hyd rog raph S u in ina ry Repo vt
Hydraflow Hydrographs by Intelisolve

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (mm) (mm) (cuft) (ft (cuft)

1 SCS Runoff 0.697 2 726 2943 El

2 SCS Runoff 3.098 2 724 10,402 E2

3 SCS Runoff 0.262 2 740 2,502 E3

4 SCS Runoff 2.439 2 724 7,585 —---- E4

5 Reservoir 0.224 2 752 2,940 1 95.28 601 Existing Basin

6 Diversionl 0.215 2 752 2,883 5 Exfiltration

7 Diversion2 0.009 2 752 57 5 Overflow

8 Combine 2.439 2 724 7,642 4, 7 Total Runoff

72B-DRPdNAGE-PRE.gpw Return Period: 2 Year Wednesday, Jun 4, 2014



Hyd rog raph Summary Report
Hydraflow Hydrographs by

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (mm) (mm) (cuft) (ft) (cuft

1 SCS Runoff 2.238 2 724 7,348 El

2 SCS Runoff 4.532 2 724 15,485 E2

3 SCS Runoff 2.025 2 726 8,484 E3

4 SCS Runoff 4.987 2 724 14,963 ——-- E4

5 Reservoir 0.773 2 746 7,345 1 95.83 1,784 Existing Basin

6 Diversioni 0.637 2 746 6,812 5 Exfiltration

7 Diversion2 0.136 2 746 532 5 Overflow

8 Combine 5.015 2 724 15,495 4, 7 Total Runoff

72B-DRAINAGE-PRE.gpw Return Period: 10 Year Wednesday, Jun 4, 2014



Worksheet 2: Runoff curve number and runoff SM-00728

Project: 848 Main Street By WJH Date 06/04/14

Location: Acton, MA Checked Date

Circle one: I Present Developed Subcatchment 1

1. Runoff curve number (CN)

Soil name Cover description Area ‘roduct 01
and CN1/ NxAre

hydrologic (cover type, treatment, and
group hydrologic condition:

percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4

(appendix \) area ratio)

A Woods- Good Condition - 30 ‘. -. b.d

A Open Space- Good Condition .
: d.8p’! 34.83

A Pavement 49.29

A Roof

A Gravel 26.98

.-

‘C — ‘ .“ ..‘C’4_ .. 1 l-’i...

1/Use only one CN source per line. Totals = 1.75 111.10

CN (weighted) = total product = 111.10 = 63.45 Use CN = 63.]
total area 1.75

2. Runoff

________________________

Storm #1 Storm #2 Storm #3

Frequency yr J’-2 10 100

Rainfall, P (24-hour) in 3 1- 45

Runoff, Q in 0.49 1.23 2.50
(Use P and CN with table 2-1, fig. 2-1,)
or eqs. 2-3 and 2-4.)

__________________________

Runoff,Q cf [ 3129 7822 I 15902 I
D-2 (210-Vl-TR-55, Second Ed., June 1986)



Hydrograph Report
Hydraflow Hydrographs by nteisove v9.2

Hyd. No. I

El

Wednesday, Jun 4, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2 yrs
= 2 mm
= 1.750ac
= 0.0%
= USER
= 3.10 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.697 cfs
= 726 mm
= 2,943 cuft
= 63.5
=Oft
= 6.00 mm

Type Ill
= 484

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Hyd. No.1 --2 Year Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

El

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

Hyd No. I
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by intelisolve v92

Hyd. No. I
El

Wednesday, Jun 4, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOyrs
= 2 mm
= l.750ac

0.0 %
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 2.238 cfs
= 724 mm
= 7,348 cuft
= 63.5
=Oft
= 6.00 mm
= Type Ill
= 484

Q (cfs)

3.00

2.00

1.00

0.00

El
Hyd. No. 1 —10 Year Q (cfs)

720 840 960 1080 1200 1320 1440 1560

3.00

2.00

1.00

0.00
0 120 240 360 480 600

Hyd No. 1
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by nielisolve v9.2

Hyd. No. 2

Wednesday, Jun 4, 2014

E2

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SOS Runoff
= 2 yrs
= 2 mm
= 1.O7Oac
= 0.0%

USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 3.O98cfs
= 724 mm
= 10,402 cuft
= 97.9
=Oft
= 6.00 mm
= Type Ill
= 484

3.00

2.00

- — —

3.00

2.00

E2
Q (cfs)

Hyd.No.2—2Year Q(cfs)

4.00 4.00

1.00

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

1.00

0.00

Hyd No. 2
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by inteHsolve v9.2

Hyd. No. 2

E2

Wednesday, Jun 4, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOyrs
= 2 mm

1.O7Oac
= 0.0 %

USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 4.532cfs
= 724 mm
= 15,485 cuft
= 97.9
=Oft
= 6.00 mm
= Type Ill

484

E2
Hyd. No. 2 -- 10 Year

-— — — — —

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

Q (cfs)

5.00

• 4.00

3.00

2.00

1.00

0.00

Q (cfs)

5.00

4.00

3.00

2.00

1.00

0.00

Hyd No. 2
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intellsove v9.2

Hyd. No. 3

E3

Wednesday, Jun 4, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2 yrs

2 mm
= 3.430 ac
= 0.0 %
= USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.262 cfs
= 740 mm
= 2,502 cuft
= 54.7
=oft
= 6.00 mm
= Type III
= 484

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Hyd. No. 3 -- 2 Year Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

E3

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

— HydNo.3
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by ntellsolve v9.2

Hyd. No. 3

E3

Wednesday, Jun 4, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOyrs
= 2 mm
= 3.430ac
= 0.0 %
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 2.O25cfs
= 726 mm
= 8,484 cuft
= 54.7
=Oft
= 6.00 mm
= Type Ill
= 484

Q (cfs)

3.00

2.00

1.00

0.00

E3
Hyd. No. 3 -- 10 Year Q (cfs)

3.00

2.00

1.00

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

— Hyd No. 3
Time (mm)



Worksheet 2: Runoff curve number and runoff

Project: 848 Main Street

Location: Acton, MA

Circle one: Jeveloped

1. Runoff curve number (CN)

CN (weighted) = total product
total area

= 157.73
2.08

= 75.79 Use CN = 1 75.8 I

2. Runoff

Frequency yr

Rainfall, P (24-hour) in

Runoff, Q in
(Use P and CN with table 2-1, fig. 2-1,)
or eqs. 2-3 and 2-4.)
Runoff, Q cf
D-2

1.07 I 2.11 I 3.71

I 8092 15964 I 28000

By WJH

Checked

_________

Subcatchment 4

SM-0072B

Date 06/04/14

Date

Soil name Cover description Area roduct o
and CN1/ NxArea

iydrologic (cover type, treatment, and
group hydrologic condition:

percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4

(appendix A) area ratio)

A Woods- Good Condition 30 .
F

A Open Space- Good Condition ‘O6 .. 29.48

A Pavement 0.23 22.25

A Roof 1.03 100.45

. ..
—

‘—r —A Gravel ç, 0.07 5.55

--.,,—.

j___•_

,,
oo .“

/f
.

—

,it5ii
iaiIiie:

1/ Use only one CN source per line. Totals = 2.08 157.73

Storm #1 Storm #2 Storm #3

10. 1Q0*

4.5 :6,4

(210-Vl-TR-55, Second Ed., June 1986)



Hydrograph Report
Hydraflow Hydrographs by Inteilsolve v9.2

Hyd. No. 4

E4

Wednesday, Jun 4, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2 yrs
= 2 mm
= 2.O8Oac
= 0.0%
= USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 2.439cfs
= 724 mm
= 7,585 cuft
= 75.8
=Oft
= 6.00 mm
= Type Ill
= 484

0.00. ___J

E4
Q (cfs) Q (cfs)Hyd.No.4--2 Year

3.00 3.00

2.00 2.00

1.00 1.00

Es’.
0 120 240 360 480 600 720 840

0.00
960 1080 1200 1320 1440 1560

— Hyd No. 4
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisoive v92

Hyd. No. 4

E4

Wednesday, Jun 4, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
To method
Total precip.
Storm duration

= SCS Runoff
= lOyrs

2 mm
= 2.080 ac
= 0.0 %
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conG. (Tc)
Distribution
Shape factor

= 4.987cfs
= 724 mm
= 14,963 cuft
= 75.8
=oft
= 6.00 mm
= Type Ill
= 484

E4
Hyd. No. 4 -- 10 Year Q (cfs)

5.00

4.00

3.00

2.00

1.00

- 0.00
480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

5.00

4.00

3.00

2.00

1.00

0.00

-

0 120 240 360

— Hyd No. 4
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 5
Existing Basin

Wednesday, Jun 4, 2014

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 2 yrs
= 2 mm
= 1 - El
= Existing Basin

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.224 cfs
= 752 mm
= 2,940 cuft
= 95.28 ft
= 601 cuft

Storage indication method used. Outflow includes exfiltration.

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Existing Basin
Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Hyd. No. 5 -- 2 Year

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

Hyd No. 5 Hyd No. 1

_______

Total storage used 601 cuft
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 5
Existing Basin

Wednesday, Jun 4, 2014

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= lOyrs
= 2 mm
= 1 - El
= Existing Basin

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= O.773cfs
= 746 mm
= 7,345 cuft
= 95.83 ft
= 1,784 cuft

Storage Indication method used. Outflow includes extiltration.

Q (cfs)

3.00

2.00

1.00

0.00

Existing Basin

Hyd. No. 5 -- 10 Year Q (cfs)

3.00

2.00

1.00

0.00
1200 1320 1440 15600 120 240 360 480 600 720 840 960 1080

Hyd No. 5 Hyd No. 1 1 Total storage used = 1,784 cuft
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Inteilsoive v9.2

Hyd. No. 6

Exfl ltration

Wednesday, Jun 4, 2014

Hydrograph type
Storm frequency
Time interval
Inflow hydrograph
Diversion method

Diversion 1
= 2 yrs
= 2 mm

5 - Existing Basin
= Pond - Existing Basin

Peak discharge
Time to peak
Hyd. volume
2nd diverted hyd.
Pond structure

= O.2l5cfs
= 752 mm
= 2,883 cuft
=7
= Exffltration

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Exfiltration
Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Hyd. No. 6 --2 Year

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

Hyd No. 6 -- Pond outlet — Hyd No. 5 -- Inflow

____

Time (mm)
Hyd No. 7 -- 5 minus 6



Hydrograph Report
Hydraflow Hydrographs by Intelisoive v9.2

Hyd. No. 6
Exfiltration

Wednesday, Jun 4, 2014

Hydrograph type =

Storm frequency =

Time interval =

Inflow hydrograph =

Diversion method =

Diversioni
10 yrs
2 mm
5 - Existing Basin
Pond Existing Basin

Peak discharge
Time to peak
Hyd. volume
2nd diverted hyd.
Pond structure

0.637 cfs
746 mm
6,812 cuft
7
Exfi Itration

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Exfiltration

Hyd. No. 6 -- 10 Year Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 6 -- Pond outlet Hyd No. 5 -- Inflow
Time (mm)

HydNo.7--5minus6



Hydrograph Report
Hydrafiow Hydrographs by Inteilsolve v9.2

Hyi No. 7

Overflow

Wednesday, Jun 4, 2014

Hydrograph type =

Storm frequency =

Time interval =

Inflow hydrograph
Diversion method

Diversion2
2 yrs
2 mm
5 - Existing Basin
Pond - Existing Basin

Peak discharge
Time to peak
Hyd. volume
2nd diverted hyd.
Pond structure

= 0.OO9cfs
= 752 mm
= 57 cuft
=6
= Exfiltration

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Overflow
Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Hyd. No. 7—2Year

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

Hyd No. 7 -- Qin - Pond outlet Hyd No. 5 -- Inflow

_____

Time (mm)
Hyd No. 6



Hydrograph Report
Hydraf]ow Hydrographs by tntellsofve v9.2

Hyd. No. 7
Overflow

Wednesday, Jun 4, 2014

Hydrograph type
Storm frequency
Time interval
Inflow hydrograph
Diversion method

Diversion2
10 yrs
2 mm
5 - Existing Basin
Pond - Existing Basin

Peak discharge
Time to peak
Hyd. volume
2nd diverted hyd
Pond structure

= 0.l36cfs
= 746 mm
= 532 cuft
=6
= Exfiltration

Overflow
Hyd. No. 7 — 10 Year Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00
600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

s
J —

0 120 240 360 480

Hyd No. 7 -- Qin - Pond outlet Hyd No. 5 — Inflow
Time (mm)

Hyd No. 6



Pond Report

Culvert I Orifice Structures Weir Structures

Hydraflow Hydrographs by Intelisolve v9.2 Wednesday, Jun 4, 2014

Pond No. I - Existing Basin

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 95.00 ft

Stage I Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft)

0.00 95.00 728 0 0
1.00 96.00 3,990 2,140 2,140
2.00 97.00 4,847 4,411 6,552
3.00 98.00 8,291 6,492 13,044

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

Rise (in> = 12.00 0.00 0.00 0.00 Crest Len (ft) = 8.00
Span (in> = 12.00 0.00 0.00 0.00 Crest El. (ft) 97.00
No. Barrels = 1 0 0 0 Weir Coeff. 3.33
Invert El. (ft> 95.00 0.00 0.00 0.00 Weir Type = Riser
Length (ft) = 68.00 0.00 0.00 0.00 Multi-Stage Yes
Slope (%) 0.44 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. 0.60 0.60 0.60 0.60 ExfiL(in/hr> = 8,270 (by Contour)
Multi-Stage n/a No No No 1W EIev. (ft> = 0.00

0.00

95.00
0.22
10 degV

Yes

0.00

0.00
3.33

No

0.00
0.00
3.33

No

Stage I DischargeStage (ft)

3.00

2.00

1,00

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).

EIev (ft)

98.00

97.00

96.00

95.00
7.00

Discharge (cfs)

0.00 1.00 2.00 3.00 4.00 5.00 6.00

Total Q



Hydrograph Report
Hydraflow Hydrographs by inteiisove v9.2 Wednesday, Jun 4, 2014

Hyd. No. 8
Total Runoff

Hydrograph type = Combine Peak discharge = 2.439 cfs
Storm frequency 2 yrs Time to peak = 724 mm
Time interval = 2 mm Hyd. volume = 7,642 cuft
Inflow hyds. = 4, 7 Contrib. drain. area= 2.080 ac

Total Runoff

0.00
720 840 960 1080 1200 1320 1440 1560

Q (cfs)

3.00

2.00

1.00

0.00

Q (cfs)Hyd. No. 8 -- 2 Year

3.00

2.00

1.00

EEF EE
0 120 240 360 480 600

J

— Hyd No. 8 Hyd No. 4 Hyd No. 7
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisotve v9.2 Wednesday, Jun 4, 2014

Hyd. No. 8
Total Runoff

Hydrograph type = Combine Peak discharge = 5.015 cfs
Storm frequency = 10 yrs Time to peak = 724 mm
Time interval = 2 mm Hyd. volume = 15,495 cuft
Inflow hyds. = 4, 7 Contrib. drain. area= 2.080 ac

Total Runoff
Q (cfs)

6.00

5.00

4.00

3.00

2.00

1.00

0.00

Hyd.No.8--lOYear

1080 1200 1320 1440 1560

Q (cfs)

6.00

5.00

4.00

3.00

2.00

1.00

0.00____

0 120 240 360 480 600 720 840 960

Hyd No. 8 Hyd No. 4 - Hyd No. 7
Time (mm)



PostDeve1opment Hydrology



Hyd rograph Summary Repo
Hydraflow Hydrographs by

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (mm) (mm) (cuft) (ft) (cuft)

1 SCS Runoff 1.573 2 724 5,141 ---- —— P1

2 Reservoir 0.231 2 770 3,004 1 97.58 2,249 First Flush Basin

3 SCS Runoff 3.098 2 724 10,402 --— P2

4 SCS Runoff 0,484 2 728 3,510 P3

5 SCS Runoff 1.609 2 724 4,902 — P4

6 Reservoir 0.141 2 838 3,001 2 95.19 396 Existing Basin

7 Diversionl 0.141 2 838 3,001 6 Exfiltration

8 Diversion2 0.000 2 830 0 6 Overflow

9 Combine 1.934 2 726 8,412 4, 5, To Fire Pond

72B-DRAINAGE-POST.gpw Return Period: 2 Year Thursday, Jun 5, 2014



Hyd rograph S u in ina ry Report
Hydraflow Hydrographs by lntelisove

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (mm) (mm) (cuft) (ft (cuft)

1 SCS Runoff 3.550 2 724 10,797 -— P1

2 Reservoir 2.630 2 728 8,660 1 97.90 2,721 First Flush Basin

3 SCS Runoff 4.532 2 724 15,485 P2

4 SCS Runoff 2.779 2 724 10430 P3

5 SCS Runoff 3.110 2 724 9,295 — P4

6 Reservoir 0.762 2 754 8657 2 95.96 2,046 Existing Basin

7 Diversionl 0.730 2 754 8,588 6 Exfiltration

8 Diversion2 0.032 2 754 69 6 Overflow

9 Combine 5.889 2 724 19725 4, 5, To Fire Pond

72B-DRAINAGE-POST.gpw Return Period: 10 Year Thursday, Jun 5, 2014



Hydrograph Report
Hydraflow Hydrographs by ntellsove v9.2

Hyd. No. I
P1

Thursday, Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2 yrs
= 2 mm
= 1.750ac
= 0.0 %
= USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 1.573cfs
= 724 mm
= 5,141 cuft
= 71.9
=Oft

6.00 mm
Type Ill

= 484

Q (cfs)

2.00

1.00

0.00
0 120 240 360 480 600

P1
Hyd.No.1--2Year Q(cfs)

720 840 960 1080 1200 1320 1440 1560

2.00

1.00

0.00

_

— Hyd No. I
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. I

P1

Thursday, Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOyrs
= 2 mm
= 1.750ac
= 0.0 %
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 3.55Ocfs
724 mm

= 10797cuft
= 71.9
=Oft
= 6.00 mm
= Type Ill
= 484

0 (cfs)

4.00

3.00

2.00

1.00

0.00
0 120 240 360 480

P1
Hyd. No.1 -- 10 Year

600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

4.00

3.00

2.00

1.00

0.00

L
Hyd No. I

Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Inteilsolve v9.2

Hyd. No. 2
First Flush Basin

Thursday. Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Reservoir
= 2 yrs
= 2 mm
= 1 P1
= Sub 1 First Flush Basin

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.231 cfs
= 770 mm
= 3,004 cuft
= 97.58 ft
= 2,249 cuft

Storage indication method used.

Q (cfs)

2.00

1.00

0.00

First Flush Basin
Q (cfs)

2.00

1.00

0.00

Hyd. No. 2 --2 Year

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

Hyd No. 2 Hyd No. I

______

Total storage used = 2,249 cuft
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by nteIisove v9.2

Hyd. No. 2

First Flush Basin

Thursday, Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= lOyrs
= 2 mm
= 1 - P1

Sub 1 First Flush Basin

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 2.63Ocfs
= 728 mm
= 8,660 cuft
= 97.90 ft
= 2,721 cuft

Storage Indication method used.

Q (cfs)

4.00

3.00

2.00

1.00

0.00

First Flush Basin
Hyd. No.2—lOYear

1200 1320 1440 1560

Q (cfs)

4.00

3.00

2.00

1.00

0.00
0 120 240 360 480 600 720 840 960 1080

Hyd No. 2 Hyd No. 1 1 Tota’ storage used = 2,721 cuft
Time (mm)



Pond Report

Culvert I Orifice Structures Weir Structures

Stage (ft)

Note: CulverVOrifice outflows are analyzed under inlet (Ic) and outlet (oc) control. Weir risers chec$ed for orifice conditions (ic) and submergence (s).

Stage I Discharge

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Jun 5, 2014

Pond No. 2 - Sub I First Flush Basin

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 95.00 ft

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

0.00 95.00 422 0 0
1.00 96.00 751 579 579
2.00 97.00 1,136 937 1,515
2.50 97.50 1,350 621 2,136
3.00 98.00 1,578 731 2,867

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

Rise (in) = 12.00 0.00 0.00 0.00 Crest Len (ft) 4.00
Span (in) = 12.00 0.00 0.00 0.00 Crest El. (ft) = 97.50
No. Barrels 1 0 0 0 WeirCoeff. = 2.60
Invert El. (ft) = 96.00 0.00 0.00 0.00 Weir Type = Broad
Length (ft) = 38.00 0.00 0.00 0.00 Multi-Stage Yes
Slope (%) = 2.00 0.00 0.00 n/a
N-Value = .012 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage n/a No No No TW Elev. (ft) = 0.00

0.00
0.00
3.33

No

0.00

0.00
3.33

No

0.00

0.00
3.33

No

—
—

3.00

2.00

1.00

0.00

-_

——

Elev (ft)

98.00

97.00

96.00

95.00
4.00

Discharge (cfs)

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

— Total Q



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3
P2

Thursday, Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2 yrs
= 2 mm
= 1.O7Oac
= 0.0%
= USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 3.O98cfs
= 724 mm
= 10,402 cuft
= 97.9
=Oft
= 6.00 mm
= Type III
= 484

3.00 3.00

P2
Q (cfs)

Hyd. No. 3-.-2Year Q(cfs)

4.00 4.00

2.00

1.00

0.00

2.00

1.00

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Hyd No. 3
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3

P2

Thursday, Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= loyrs
= 2 mm
= 1.O7Oac
= 0.0%
= USER

4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 4.532cfs
= 724 mm
= 15,485 cuft
= 97.9
=Oft
= 6.00 mm
= Type III
= 484

P2
Hyd. No. 3-- lOYear

- - —

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

Q (cfs)

5.00

4.00

3.00

2.00

1.00

0.00

Q (cfs)

5.00

4.00

3.00

2.00

1.00

0.00

Hyd No. 3
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 4

P3

Thursday, Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2 yrs
= 2 mm
= 3.430ac
= 0.0 %
= USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.484 cfs
= 728 mm

3,510 cuft
= 57.8
=Oft

6.00 mm
= Type III
= 484

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00
0 120 240 360 480 600

P3
Hyd. No. 4 -- 2 Year Q (cfs)

720 840 960 1080 1200 1320 1440 1560

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

.______

.________

Hyd No. 4
Time (mm)



Hydrograph Report
t-lydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 4
P3

Thursday, Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOyrs
= 2 mm
= 3.430 ac

0.0%
= USER
= 4.50 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 2.779cfs
= 724 mm
= 10,430 cuft
= 57.8
=oft
= 6.00 mm

Type Ill
= 484

Q (cfs)

3.00

2.00

1.00

0.00

P3
Hyd.No.4--10 Year Q (cfs)

3.00

2.00

1.00

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 4
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by nt&isoIve v9.2

Hyd. No. 5

P4

Thursday, Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2 yrs
= 2 mm
= 1.l7Oac
= 0.0%
= USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 1.6O9cfs
= 724 mm
= 4,902 cuft
= 78.5
=oft
= 6.00 mm
= Type Ill
= 484

Q (cfs)

2.00

1.00

0.00

P4
Hyd. No. 5 -- 2 Year

960 1080 1200 1320 1440 1560

Q (cfs)

2.00

1.00

0.00
0 120 240 360 480 600 720 840

Hyd No. 5
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by IntellsoWe v9.2

Hyde No. 5

P4

Thursday, Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOyrs
= 2 mm
= 1.l7Oac
= 0.0%
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conG. (Tc)
Distribution
Shape factor

= 3.llOcfs
= 724 mm
= 9,295 cuft

78.5
=oft
= 6.00 mm
= Type Ill
= 484

Q (cfs)

4.00

3.00

2.00

1.00

0.00

p4
Hyd.No.5--10 Year Q (cfs)

4.00

3.00

2.00

1.00

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

— Hyd No. 5
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Int&isolve v9.2

Hyd. No. 6

Existing Basin

Thursday, Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 2 yrs
= 2 mm
= 2 - First Flush Basin
= Existing Basin

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.141 cfs
838 mm

= 3,001 cuft
= 95.19ft
= 396 cuft

Storage ndicaton method used. Outf’ow inc’udes exifitration.

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Hyd. No. 6 -- 2 Year Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Existing Basin

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

Hyd No. 6 Hyd No. 2 .J Total storage used = 396 cuft
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 6

Thursday, Jun 5, 2014

Existing Basin

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= lOyrs
= 2 mm
= 2 - First Flush Basin
= Existing Basin

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

= 0.762 cfs
= 754 mm
= 8,657 cuft
= 95.96 ft
= 2,046 cuft

Storage Indication method used. Outflow includes exfiltration,

Q (cfs)

3.00

200

1.00

0.00

Existing Basin
Hyd. No.6--lOYear Q (cfs)

3.00

2.00

1.00

0.00
1200 1320 1440 1560

EEE
- --

0 120 240 360 480 600 720 840 960 1080

Hyd No. 6 Hyd No. 2

______

Total storage used = 2,046 cuft
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by nteIisoIve v9.2

Hyd. No. 7
Exfiltration

Thursday, Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Inflow hydrograph
Diversion method

= Diversion 1
= 2 yrs
= 2 mm
= 6 - Existing Basin
= Pond - Existing Basin

Peak discharge
Time to peak
Hyd. volume
2nd diverted hyd.
Pond structure

= 0.141 cfs
= 838 mm
= 3,001 cuft
=8

Exfiltration

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Exfiltration
Hyd. No. 7 --2 Year Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

Hyd No. 7 -- Pond outlet Hyd No. 6 -- Inflow

_____

Time (mm)
Hyd No. 8 -- 6 mnus 7



Hydrograph Report
Hydraflow Hydrographs by Inteilsolve v9.2

Hyd. No. 7
Exflit ration

Thursday, Jun 5, 2014

Hydrograph type =

Storm frequency =

Time interval =

Inflow hydrograph =

Diversion method =

Diversion 1
10 yrs
2 mm
6 - Existing Basin
Pond - Existing Basin

Peak discharge
Time to peak
Hyd. volume
2nd diverted hyd.
Pond structure

= 0.730 cfs
= 754 mm
= 8,588 cuft
=8
= Exfiltration

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Exfi Itration
Hyd. No. 7 -- 10 Year Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 7 -- Pond outlet

_____

Hyd No. 6 -- Inflow
Time (mm)

Hyd No. 8 --6 minus 7



Hydrograph Report
Hydrafiow Hydrographs by Intelisolve v9.2

Hyd. No. 8
Overflow

Thursday, Jun 5, 2014

Hydrograph type =

Storm frequency =

Time interval =

Inflow hydrograph =

Diversion method

Diversion2
2 yrs
2 mm
6 - Existing Basin
Pond - Existing Basin

Peak discharge
Time to peak
Hyd. volume
2nd diverted hyd.
Pond structure

0.000 cfs
830 mm
0 cuft
7
Exfiltration

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Overflow
Hyd. No. 8 -- 2 Year Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

Hyd No. 8 -- Qin - Pond outlet Hyd No. 6 -- Inflow
Time (mm)

Hyd No. 7



Hydrograph Report
Hydrafiow Hydrographs by Intelisolve v9.2

Hyd. No. 8

Overflow

Thursday, Jun 5, 2014

Hydrograph type
Storm frequency
Time interval
Inflow hydrograph
Diversion method

= Diversion2
= lOyrs
= 2 mm
= 6 - Existing Basin
= Pond - Existing Basin

Peak discharge
Time to peak
Hyd. volume
2nd diverted hyd.
Pond structure

0.032 cfs
754 mm
69 cuft
7
Exfiltration

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Overflow
Hyd. No. 8 -- 10 Year Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 8 -- Qin - Pond outlet Hyd No. 6 — Inflow
Time (mm)

— HydNo.7



Pond Report

Culvert I Orifice Structures Weir Structures

Stage (ft)

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

Stage I Discharge

Hydraflow Hydrographs by Intelisolve v9.2

Pond No. I - Existing Basin

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 95.00 ft

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

Thursday, Jun 5, 2Q14

0.00 95.00 728 0 0
1.00 96.00 3,990 2,140 2,140
2.00 97.00 4847 4,411 6.552
3.00 98.00 8,291 6492 13,044

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

Rise (in) = 12.00 0.00 0.00 0.00 Crest Len (if) = 8.00 0.00 0.00 0.00
Span (in) 12.00 0.00 0.00 0.00 Crest El. (if) = 97.00 95.50 0.00 0.00
No. Barrels = 1 0 0 0 Weir Coeff. = 3.33 0.22 3.33 3.33
Invert El. (if) = 95.00 0.00 0.00 0.00 Weir Type = Riser 10 degV --- -—

Length (ft) = 68.00 0.00 0.00 0.00 MuLti-Stage Yes Yes No No
Slope (%) = 0.44 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 8.270 (by Contour)
Multi-Stage = n/a No No No TW Elev. (if) = 0.00

3.00

2.00

1.00

0.00

ZEI: ZEZZZ 1z EEEzzzzzz
zz::: zzz

7/

Elev (ft)

98.00

97.00

96.00

95.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

Total 0
Discharge (cfs)



Hydrograph Report
Hydraflow Hydrographs by Inteilsolve v9.2 Thursday Jun 5 2014

Hyd. No. 9

To Fire Pond

Hydrograph type = Combine Peak discharge = 1.934 cfs
Storm frequency = 2 yrs Time to peak = 726 mm
Time interval = 2 mm Hyd. volume = 8,412 cuft
Inflow hyds. = 4, 5 Contrib. drain. area= 4.600 ac

To Fire Pond

—

---.‘.“.,---..,,--

_____ _____

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd. No. 9 — 2 Year
Q (cfs)

2.00

1.00

0.00

Q (cfs)

2.00

1.00

Hyd No. 9 Hyd No. 4 Hyd No. 5
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v92 Thursday, Jun 5, 2014

Hyd. No. 9

To Fire Pond

Hydrograph type = Combine Peak discharge = 5.889 cfs
Storm frequency = 10 yrs Time to peak = 724 mm
Time interval = 2 mm Hyd. volume = 19,725 cuft
Inflow hyds. = 4, 5 Contrib. drain. area= 4.600 ac

To Fire Pond
Q (cfs)

6.00

5.00

4.00

3.00

2.00

1.00

0.00
120 240 360 480 600 720

6.00

5.00

4.00

3.00

2.00

1.00

0.00
840 960 1080 1200 1320 1440 1560

Hyd. No.9—10 Year Q (cfs)

0

Hyd No. 9 Hyd No. 4 Hyd No. 5
Time (mm)



First Flush Volume Calculation





I(- IV ‘4tç ç

dS

S 1

L/ ,

/T’Q,//
LCt1

/ J5T ?

([),A !

‘j’ I

L< sDt

‘1

I a

i

L’ i -
L /

K i cr

_-
_

•;—--; .ci

STAMSK AND McNARY, INC.
1000 Main Street

ACTON, MASSACHUSETTS 01720
TEL (978) 263.8585
FAX (978) 2639883

-irn- rin

CALCULATED BY i/S i-{

CHECKED BY_____________________________

SCALE

OF

DATE

DATE





Pipe Sizing Calculations
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C’osed Drainage System SM-72B

Project:

Location:

$48 Main Street

Acton, MA

By WJH Date 06/05/14

Checked

__________

Date_______________

Rational Method

Q = peak flow rate. (cfs)
C = runoff coefficient,
C 0.90 impervious
C 0.20 landscaped / grass
C 0. 15 woods

rainfall intensity inches,hour
A area (ac)

CB-2

Surface A C Product
Cover (ac) Ax C

impervious 0.364 0.90 0.328

lands/grass 0.163 0.20 0.033

woods 0000 0.15 0.000
sum 0.527 sum 0.360

C o.j= total product / total area

CB-3

Surface A C Product
Cover (ac) Ax C

impervious 0.313 0.90 0.282

lands/grass 0.207 0.20 0.041

woods 0.000 0.15 0.000
sum 0.520 sum = 0.323

C 0.62 F’ total product / total area

DMH-2

Surface A C Product
Cover (ac) AxC

CB-2 0.527 0.68 0.360

CB-3 0.520 0.62 0.323

sum 1.047 sum = 0.683

C =j 0.65 = total product / total area

CB-4

Surface
Cover

impervious

lands/grass

woods

A
(ac)

______________ ______________

0.883

0.185

0.000
sum 1.067 sum

C =[ 0.78 J= total product / total area

CB-1

Surface
Cover

impervious

lands/grass

woods

A
(Sc)

0559

C

0.90

Product
AxC
0.503

0.034 0.20 0.007

0.000 0.15 0.000
sum = 0.593 sum = 0.510

C = 0.86 1= total product / total area

C

0.90

0.20

0.15

Product
AxC
0.795

0.037

0.000
0.832



Soil Evaluations
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Massachusetts Department of Environmental Protectionj\ Bureau of Resource Protection - Wastewater Permitting Program site sueress orwepiioi eumber(\ Form 11 Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review minimurn of two holes required at’ eve,y proposed disposal area)

Deep Observation Hole A: \ / /t ô
(Vf

___________

Dale Tin,e Weather

1. Deep Observetion Hole Logs

Deep Hoe Number 5 I Ground Eieveiion at Surface of Hole

__________

Location (identify on Plan)

_______________________________________________________

2. LandUse: l1 - F)C-J—’
—

(e.g. woodland, agrlculiurai told. vasa.-tt el, aid.) Surface Stones Slope t’*)

Veeotatiaa V Legdierm
. Peselan on landscape loCoch cheat)

3. Distances from: Open Water Body -— Drainage Way — Possible Wet Area
V

teal loot teal
Propeny Line I it) Ddnklng Waler Well

_______

OIlier

________________

teat . teat
V

4. Parent Matedal: i’2tJ i
V Unsuitable Materials l’resent: Yea Li No

if Yes: Disturbed SoilD Fill MstertalD impervious Layer(s) Q WeatheredlFracttired RockLi BedrockQ

S. Groundwater Observed: Yes Q No

if Yes: Depth Weeping from Pit

__________

Depth Standing Water in Hole

_________

V

Estimated Depth to High Groundwtei. .

_______________ ________________

V
inches elevatIon

L

Massachusetts Department of Environmental Protection f c /1- .L-’v
cc/ .L—

,I° Bureau of Resource Protectioh — Wastewater Permitting Program .. . sne Address or Mapliol Number
(\ Form ‘II - Soil Suitability Assessment for On-Site Sew.ge Disposal

Deep Observation Hole A: Deep Hole Number: 1 V I
Soil Soil Matrix; Redoxlmorphlc Features SoIl Coarse Fragments Soil Structure Soil

h
Horlzonf Color-Moist (moNies) Texture % by Volume Consistence OtherDept Layer IMunseill (USDA)

V
. lMost)

I
. Depth Color Percent Gravel Cobbles

V .&Stônee

o-(
VL4

•VV

- .

—

ig-tm t iokI9 tlr
‘ 7Vh

V —

V

V’•_

.

V

(JViD



Massachusetts Department of Environmental Protection .

J Bureau of Resource Protection — Wstewater Permitting Program ale d5ess o MàplLsl Nosbe,
Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of Iwo holes required at euerproposed disposal area)

Deep Observation Hole A:

__________

F lO
Time Weelher

1. Deep Observatiofl Hole Logs

Deep Hole Number I i’Th) Ground Elevation ci Surface of Hole

Location (Identity or Pier.) -

2. Land Use: (_il_ALi4H i/si:. . . L- —
(e.g. woodlend, agrfm5ursf held, vacant lot, etc.) Surface Stones S’ope (Cf

Vegelallen . - Lartdlorre Position or. lendscspe (attach sheet)

3. Distances from: Open Water eooy

_______

DraInage Way

________

Possible Wet Area
heel feel feel

Property Lire L) Dhnklng Waler Well

_______

Other

________________

feel feel

4. Parent Ivtatetial: (‘i4 iv’4- \ i-i Unsuilable Matetials present: Yes Q No

If Yes: Disturbed SoiIQ Fill MaterislQ Impervious Layer(s) fl WeatherediFracturad RockQ eedrockD

5. Groundwater Obseived: Yes 0 No 0
If Yes: Depth Weeping from Pit _- Depth Standing Waler In Hole

_________

Estimated Depth to High Groundwatei: .

______________ _______________

Inches olevatlo

L

Massachusetts Department of Environmental Protection .

I (J v

)‘\., Bureau of Resource Protectioh —Wastewater Permitting Program .- . SlteAddreessrh.tepiLoll’tumber

(\ Form ‘11 -Soil Suitability Assessment for On-Site Sewge Disposal

Deep Observation Hole A: Deep Hole Number: I I —

Soil Soil Matrix: Redoximorplttc Features Soil Coarse Fragments soil Structure - Soil
Horizon! Color-Moist (mottles) Texture % by Volume consistence Other

Depth Layer )Murtsell) (USDA) (Moist)
fl. Depth Color Percent Gravel Co)bles

V I°°° J
-1 _ — .- . :- — --.- .. —- -:

ix- L .- —..

V

Addidonsi Notes 1A-t I frli-,’ - L,4Y’Ei £



Depth of Perc

Start Pre-Soak

End Pre-Soak

Time at 12”

Time at 9”

Time at 6”

L.DvLr fVDT

Test Passed:
Test Failed:

Efu
Test Passed:
Test Failed:

Commonwealth of Massachusetts
City/Town of
Percolation Test
Form 12

Important:
When iiting out
forms on the
computer, use
on!y the tab key
to move your
cursor - do not
use the return
key.

Percolation test results must be submitted with the Soil Suitability Assessment for On-site Sewage
Disposal. DEP has provided this form for use by local Boards of Health. Other forms may be used, but
the information must be substantially the same as that provided here. Before using this form, check with
the local Board of Health to determine the form they use.

A. Site nformation

Tw
Owner Name

yL.Rt
-

Stre Address or Lot #

A -“IA-
-—

City/Town State Zip Code

Contact Person (if different from Owner) Tetephone Number

B. Test Results

Observation Hole #

Date

?1 4..
Time Date Time

Time (9”-6”)

Rate (Min./lnch)

-::2i.S.&. 4v
Test Performed By:

K

L

J1)f 6\ - yAv
Mtnessed By:

Comments:

t5forrnl 2.doc 06103 Pero Test-Page 1 of 1



W1
Commonwealth of Massachusetts
Cfty/Town of
Form 11 Soil Suitability Assessment for On-Site Sewage Disposal

Li Determination of High Groundwater Elevation

AdjustcncnrFacior Adjusted Groundwater Level

A.
inches

A.

8.
inches

a.
inches

a.
inches

8.
inches

E. Depth of Perilous Material
1. Depth of Naturally Occurring Pervious Material

a. Does al least four feet ci naturally occurring pervious material exist in all areas observed throughout the area proposed for the soilabs tion system?

L1N

Signature of Soil Evaluator

Typed or Printed Name of Soil Evaluator I License C
/4’ &42

Name of Board of Health VAtness

Upper boundary: Lower bounda

Note In accordance with 310 CMR 15.018(2) this form must be submitted to the approving authority within 60 days of the dale of field testing, andto tha designer and the property owner with Percolation Test Form 2.

1. Method Used:

Q Depth observed standing water in observation hole

Depth weeping from side of observation hole

Q Depth to soil redoxirnorphic felures (mottles)

C Groundwater adjustment (USGS methodology)

inches

A.
brc.hes

A.
inches

Index Well Number Readir.o Dale Index Well Level

b. If yes, at what depth was it observed?

F. Certification

I certify that I am currently approved by the Department of Environmental Protection pursuant to 310 CMII 15.017 to conduct soilevaluations and that the above analysis has been performed by me consistent with the required training, expertise and experiencedescribed in 310 CMII 15.017. I further certify that the results of my soil evaluation, as indicated in the attached Soil Evaluation Form,are accurate and in accordance with 310 CMII 15.100 through 15.107.

Date -

t-i
Date of doil Evaluator Exam

A c-o.v
Board of Health

l°oro Ii Stamnski-rev.1/1O
Form 11 — Soil Suitability Assessment for On-Site Sewage Dispsat Page lot B
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•1’

/.V

Tesr Pit
Ele

—

3-

6 -.

7,-v4

Start Presoak
Start Test

1st 31Drop
2nd 3 Drop
Elapsed Time
Rcite Min./lnch

Perc. Perc. P e rc. Per c.

Structure size
No. of Bedrooms
Preferred System Location
Water Supply
Garbage Disposal
Washing Machine Pit
Sketch

. V

V SoiL TESTIFQRMATJON

Client Inspector:
Lot No. LT C.
Street : 9 Weather: STAMSK( AND MC NARY INC
Town —

Party Date ACTON, MA. 01720
Job No. -,. / z_ I 1 //

F

2

Li

a)

-

VVVV,V

Test Pit
Elev.t

1
V

i4 -

Test Pit ., Test Pit
Elev. Elev.

VF7 -

. / /

4

5-

6-

7-.

8-

9-

10-

/ •V’/

NOTE: Indicate Wotertoble

Field
Sheet of Sheets
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Stormwater Operation and Maintenance Manual





Schedule for Inspection and Maintenance:

Deep Sump and Hooded Catch Basins and Manholes:
The deep sump for the catch basins shall be inspected and cleaned annually. The catch
basins shall have a four foot deep sump and the water level is maintained by the
discharged pipe at four feet. The discharge pipe is hidden from view by a hooded outlet.
The depth of the sediment in a basin shall not exceed a depth of 18 inches as determined
by probing with a stick. If the stick hits the bottom within 30 inches of the water level,
more than 18 inches of sediment has accumulated and must be removed. Licensed
persons should remove and dispose of the contents of the sump in accordance with
applicable regulations.

Contech CDS and VortSentry Units:
See attached Contech Stormwater Solutions Operation, Design, Performance and
Maintenance Guides.

Drainage Basins:
In each of the first three years after construction, two inspections are required in both the
growing and non-growing seasons. After successful establishment of all required
vegetation and surfaces withstand erosion, inspection and maintenance should continue
on a yearly basis. The following observations and corrective measures should be made
during each inspection:

-Side slopes of the channel shall be inspected for erosion. All eroded areas shall
receive 6” of loam and be reseeded per original design plan. Areas of continued
erosion shall be stabilized with 3” minus riprap.
-Remove all sediment from the channel once the sediment reaches 10% of
channel volume or 3-inch depth.

Infiltration Trench
Inspect the infiltration trench after the first several rainfall events, after all major storms,
and on regularly scheduled dates every six months. If the top of the trench is grassed, it
must be mowed on a seasonal basis. Grass height must be no more than four inches.
Routinely remove debris from the top of the trench.

Emergency Contacts:
In the event of a hazardous materials spill on the site the following parties shall be
contacted:
Fire Department: ph: 978-264-9645

Records:
The Owner shall maintain an inspection log of all elements of the storm water
management plan. The owner shall maintain a maintenance log documenting the
inspection and maintenance of the drainage structures under his control. A copy of the
erosion control and storm water maintenance plan and inspection logs shall be kept onsite
at all times.



Responsibility Party:
The Owner shall be responsible for all inspection and maintenance of the items included
in the Manual.

Name:

__________

Signature:

______

Date:

__________
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CDS®
Using patented continuous deflective separation technology, the
CDS system screens, separates and traps debris, sediment, and
oil and grease from storrnwater runoff. The indirect screening
capability of the system allows for 100% removal of floatables
and neutrally buoyant material without blinding. Flow and
screening controls physically separate captured solids, and
minimize the re-suspension and release of previously trapped
pollutants. Inline units can treat up to 6 cfs, and internally bypass
flows in excess of 50 cfs (1416 [/s). Available precast or cast-in
place, offline units can treat flows from 1 to 300 cfs (28.3 to
8495 [Is). The pollutant removal capacity of the CDS system has
been proven in lab and field testing.

Operation Overview
Stormwater enters the diversion chamber where the diversion
weir guides the flow into the unit’s separation chamber and
pollutants are removed from the flow. All flows up to the
system’s treatment design capacity enter the separation chamber
and are treated.

Swirl concentration and screen deflection force floatables and
solids to the center of the separation chamber where 100% of
floatables and neutrally buoyant debris larger than the screen
apertures are trapped.

Stormwater then moves through the separation screen, under
the oil baffle and exits the system. The separation screen remains
clog free due to continuous deflection.

During the flow events exceeding the treatment design capacity,
the diversion weir bypasses excessive flows around the separation
chamber, so captured pollutants are retained in the separation
cylinder.

Design Basics
There are three primary methods of sizing a CDS system. The
Water Quality Flow Rate Method determines which model size
provides the desired removal efficiency at a given flow rate for a
defined particle size. The Rational Rainfall Method’ or the and
Probabilistic Method is used when a specific removal efficiency of
the net annual sediment load is required.

Typically in the Unites States, CDS systems are designed to
achieve an 80% annual solids load reduction based on lab
generated performance curves for a gradation with an average
particle size (d50) of 125 microns (pm). For some regulatory
environments, CDS systems can also be designed to achieve an
80% annual solids load reduction based on an average particle
size (d50) of 75 microns (pm) or 50 microns (pm).

Water Quality Flow Rate Method
In some cases, regulations require that a specific treatment rate,
often referred to as the water quality design flow (WQQ), be
treated. This WQQ represents the peak flow rate from either
an event with a specific recurrence interval, e.g. the six-month
storm, or a water quality depth, e.g. 1/2-inch (13 mm) of
rainfall.

The CDS is designed to treat all flows up to the WQQ. At influent
rates higher than the WQQ, the diversion weir will direct most
flow exceeding the WQQ around the separation chamber. This
allows removal efficiency to remain relatively constant in the
separation chamber and eliminates the risk of washout during
bypass flows regardless of influent flow rates.

Treatment flow rates are defined as the rate at which the CDS
will remove a specific gradation of sediment at a specific removal
efficiency. Therefore the treatment flow rate is variable, based
on the gradation and removal efficiency specified by the design
engineer.

Rational Rainfall Method’
Differences in local climate, topography and scale make every
site hydraulically unique, It is important to take these factors into
consideration when estimating the long-term performance of
any stormwater treatment system. The Rational Rainfall Method
combines site-specific information with laboratory generated
performance data, and local historical precipitation records to
estimate removal efficiencies as accurately as possible.

Short duration rain gauge records from across the United States
and Canada were analyzed to determine the percent of the total
annual rainfall that fell at a range of intensities. US stations’
depths were totaled every 15 minutes, or hourly, and recorded in
0.01-inch increments. Depths were recorded hourly with 1-mm
resolution at Canadian stations. One trend was consistent at
all sites; the vast majority of precipitation fell at low intensities
and high intensity storms contributed relatively little to the total
annual depth.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Rainfall Method. Since most sites are relatively
small and highly impervious, the Rational Rainfall Method is
appropriate. Based on the runoff flow rates calculated for each
intensity, operating rates within a proposed CDS system are
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determined. Performance efficiency curve determined from full
scale laboratory tests on defined sediment PSDs is applied to
calculate solids removal efficiency. The relative removal efficiency
at each operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Probabilistic Rational Method

The Probabilistic Rational Method is a sizing program Contech
developed to estimate a net annual sediment load reduction for
a particular CDS model based on site size, site runoff coefficient,
regional rainfall intensity distribution, and anticipated pollutant
characteristics.

The Probabilistic Method is an extension of the Rational Method
used to estimate peak discharge rates generated by storm events
of varying statistical return frequencies (e.g. 2-year storm event).
Under the Rational Method, an adjustment factor is used to
adjust the runoff coefficient estimated for the 1 0-year event,
correlating a known hydrologic parameter with the target storm
event. The rainfall intensities vary depending on the return
frequency of the storm event under consideration. In general,
these two frequency dependent parameters (rainfall intensity
and runoff coefficient) increase as the return frequency increases
while the drainage area remains constant.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Method. Since most sites are relatively small
and highly impervious, the Rational Method is appropriate. Based
on the runoff flow rates calculated for each intensity, operating
rates within a proposed CDS are determined. Performance
efficiency curve on defined sediment PSDs is applied to calculate
solids removal efficiency. The relative removal efficiency at each
operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Treatment Flow Rate

The inlet throat area is sized to ensure that the WQQ passes
through the separation chamber at a water surface elevation
equal to the crest of the diversion weir. The diversion weir
bypasses excessive flows around the separation chamber,
thus preventing re-suspension or re-entrainment of previously
captured particles.

Hydraulic Capacity

The hydraulic capacity of a CDS system is determined by the
length and height of the diversion weir and by the maximum
allowable head in the system. Typical configurations allow
hydraulic capacities of up to ten times the treatment flow rate.
The crest of the diversion weir may be lowered and the inlet
throat may be widened to increase the capacity of the system
at a given water surface elevation. The unit is designed to meet
project specific hydraulic requirements.

Performance
Full-Scale Laboratory Test Results

A full-scale CDS system (Model CDS2O2O-5B) was tested at the
facility of University of Florida, Gainesville, FL. This CDS unit was
evaluated under controlled laboratory conditions of influent flow
rate and addition of sediment.

Two different gradations of silica sand material (UF Sediment
& OK-i 10) were used in the CDS performance evaluation. The
particle size distributions (PSDs) of the test materials were
analyzed using standard method “Gradation ASTM D-422
“Standard Test Method for Particle-Size Analysis of Soils” by a
certified laboratory.

UF Sediment is a mixture of three different products produced
by the U.S. Silica Company: “Sil-Co-Sil 106”, “ii DRY” and
“20/40 Oil Frac”. Particle size distribution analysis shows that
the UF Sediment has a very fine gradation (d50 = 20 to 30 pm)
covering a wide size range (Coefficient of Uniformity, C averaged
at 10.6). In comparison with the hypothetical TSS gradation
specified in the NJDEP (New Jersey Department of Environmental
Protection) and NJCAT (New Jersey Corporation for Advanced
Technology) protocol for lab testing, the UF Sediment covers a
similar range of particle size but with a finer d50 (d50 for NJDEP
is approximately 50 pm) (NJDEP, 2003).

The OK-i 10 silica sand is a commercial product of U.S. Silica
Sand. The particle size distribution analysis of this material, also
included in Figure 1, shows that 99.9% of the OK-i 10 sand is
finer than 250 microns, with a mean particle size (d50) of 106
microns. The PSDs for the test material are shown in Figure 1.
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Figure 1. Particle size distributions

Tests were conducted to quantify the performance of a specific
CDS unit (1.1 cfs (31 .3-l./s) design capacity) at various flow rates,
ranging from 1% up to 125% of the treatment design capacity of
the unit, using the 2400 micron screen. All tests were conducted
with controlled influent concentrations of approximately 200
mg/L. Effluent samples were taken at equal time intervals
across the entire duration of each test run. These samples
were then processed with a Dekaport Cone sample splitter to
obtain representative sub-samples for Suspended Sediment
Concentration (SSC) testing using ASTM D3977-97 “Standard
Test Methods for Determining Sediment Concentration in Water
Samples”, and particle size distribution analysis.

Results and Modeling
Based on the data from the University of Florida, a performance
model was developed for the CDS system. A regression analysis
was used to develop a fitting curve representative of the
scattered data points at various design flow rates. This model,
which demonstrated good agreement with the laboratory data,
can then be used to predict CDS system performance with respect
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to SSC removal for any particle size gradation, assuming the
particles are inorganic sandy-silt. Figure 2 shows CDS predictive
performance for two typical particle size gradations (NJCAT
gradation and OK-i 10 sand) as a function of operating rate.
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Figure 2. CDS stormwater treatment predictive performance for
various particle gradations as a function of operating rate.

Many regulatory jurisdictions set a performance standard for
hydrodynamic devices by stating that the devices shall be capable
of achieving an 80% removal efficiency for particles having a
mean particle size (d50) of 125 microns (e.g. Washington State
Department of Ecology — WASDOE - 2008). The model can
be used to calculate the expected performance of such a PSD
(shown in Figure 3). The model indicates (Figure 4) that the CDS
system with 2400 micron screen achieves approximately 80%
removal at the design (100%) flow rate, for this particle size
distribution (d50 = 125pm).
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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
to fill more quickly but regular sweeping of paved surfaces will
slow accumulation.

Inspection
Inspection is the key to effective maintenance and is easily
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
and fall) however more frequent inspections may be necessary
in climates where winter sanding operations may lead to rapid
accumulations, or in equipment washdown areas. Installations
should also be inspected more frequently where excessive
amounts of trash are expected.

The visual inspection should ascertain that the system
components are in working order and that there are no
blockages or obstructions in the inlet and separation screen.
The inspection should also quantify the accumulation of
hydrocarbons, trash, and sediment in the system. Measuring
pollutant accumulation can be done with a calibrated dipstick,
tape measure or other measuring instrument. If absorbent
material is used for enhanced removal of hydrocarbons, the level
of discoloration of the sorbent material should also be identified
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Figure 3. WASDOE PSD
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during inspection. It is useful and often required as part of an
operating permit to keep a record of each inspection. A simple
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
significant discoloration has occurred. Performance will not be
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
determined by measuring from finished grade down to the
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
sediment pile off the bottom of the sump floor exceeds 75% of
the total height of isolated sump.

Cleaning
Cleaning of a CDS systems should be done during dry weather
conditions when no flow is entering the system. The use of a
vacuum truck is generally the most effective and convenient
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.

In installations where the risk of petroleum spills is small, liquid
contaminants may not accumulate as quickly as sediment.
However, the system should be cleaned out immediately in the
event of an oil or gasoline spill. 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 cleaned to ensure it is free of trash and debris.

Manhole covers should be securely seated following cleaning
activities to prevent leakage of runoff into the system from above
and also to ensure that proper safety precautions have been
followed. Confined space entry procedures need to be followed
if physical access is required. Disposal of all material removed
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. Check your
local regulations for specific requirements on disposal.
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CDS Diameter Distance from Water Surface Sediment
Model to Top of Sediment Pile Storage Capacity

ft m ft m

CD52015-4 4 1.2 3.0 OS 0.5

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

0.4

Note: To avoid underestimating the volume of sediment in the chamber, carefully lower the
measuring device to the top of the sediment pile. Finer silty particles at the top of the pile
may be more difficult to feel with a measuring stick. These finer particles typically offer less
resistance to the end of the rod than larger particles toward the bottom of the pile.

La
CD52020 5 1.5 3.5 1.1 1.3 1.0

CDS3O2O 6 1.8 4.0 1.2 2.1 1.6

,n.
CD53035 6 1.8 5.0 1.5 2.1 1.6

CD54040 8 2.4 5.7 1.7 5.6 4.3
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CDS Inspection & Maintenance Log -

CDS Model: Location:

Water Floatable Describe
Maintenance

Date depth to Layer Maintenance Comments
,

, Personnel
sediment1 Thickness2 Performed

1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to
the 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 eighteen inches the system should be cleaned out. Note: To avoid underestimating the volume of sediment in the chamber, the
measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In
the event of an oil spill, the system should be cleaned immediately.

7



Support ‘MTfbLI
• Drawings and specifications are available at www.ContechES.com/urbangreen. I II

ENGINEERED SOLUTIONS
• Site-specific design support is available from our engineers.

800-338-1122
www.ContechES.com

©2013 Contech Engineered Solutions LLC

Contech Engineered Solutions provides site solutions for the civil engineering industry. Contech’s portfolio includes bridges, drainage, sanitary
sewer, stormwater, earth stabilization and wastewater products. For information on other Contech division offerings, visit www.ContechES.com
or call 800.338.1122

NOTHING IN THIS CATALOG SHOULD RE CoNSTRuED AS AN EXPRESSED WARRANTY OR AN IMPLIED WARRANTY OF MERCHANTARILITh’ OR FITNESS FOR ANY PARTIcuLe.R PURPOSE. SEE THE
contnch STANDARD CONDITION OF SALES IEWABLS AT Www.ContcchESconycOS) FOR APPUCARLE WARRANTIES AND OTHER IMPORTANT INFORMATiON.

The product(s) described may be protected by one or more of the following US patents: 5,322.629; 5.624,576; 5,707,527; 5,759,415; 5,788.848; 5,985,157; 5,027,639; 6,350,374; 6,406,218;
6,641,720; 6,511,595; 6,549,048; 6,991,114; 6,998,038; 7,186,058; 7,296,692; 7,297,266; related foreign patents or other patents pending.

RECYCIED
cds manual 2/13 PDF PAPER



STORMWATER
SOLUTIONS

VortSentry® HS Guide
Operation, Design, Performance and Maintenance



VortSentry HS
The VortSentry HS is a compact, below grade stormwater
treatment system that employs helical flow technology to
enhance gravitational separation of floating and settling
pollutants from stormwater flows. With the ability to accept a
wide range of pipe sizes, the VortSentry HS can treat and convey
flows from small to large sites. A unique internal bypass design
means higher flows can be diverted without the use of external
bypass structures. The VortSentry HS is also available in a grate
inlet configuration, which is ideal for retrofit installations.

Operation Overview
Low, frequently occurring storm flows are directed into the
treatment chamber through the primary inlet. The tangentially
oriented downward pipe induces a swirling motion in the
treatment chamber that increases capture and containment
abilities. Moderate storm flows are directed into the treatment
chamber through the secondary inlet, which allows for capture
of floating trash and debris. The secondary inlet also provides
for treatment of higher flows without significantly increasing the
velocity or turbulence in the treatment chamber. This allows for
a more quiescent separation environment. Settleable solids and
floating pollutants are captured and contained in the treatment
chamber.

Flow exits the treatment chamber through the outlet flow
control, which manages the amount of flow that is treated and
helps maintain the helical flow patterns developed within the
treatment chamber.

Flows exceeding the system’s rated treatment flow are diverted
away from the treatment chamber by the flow partition. Internal
diversion of high flows eliminates the need for external bypass
structures. During bypass, the head equalizing baffle applies head
on the outlet flow control to limit the flow through the treatment
chamber. This helps prevent re-suspension of previously captured
pollutants.

Design BasIcs
There are two primary methods of sizing a VortSentry HS system.
The Water Quality Flow Rate Method determines which model
size provides the desired removal efficiency at a given flow for
a defined particle size. The summation process of the Rational
Rainfall Method is used when a specific removal efficiency of the
net annual sediment load is required.

Typically, VortSentry I-IS systems are designed to achieve an 80%
annual solids load reduction based on lab generated performance
curves for a particle gradation with an average particle size (d50)
of 240-microns (um).

Water Quality Flow Rate Method

In many cases, regulations require that a specific flow rate, often
referred to as the water quality design flow (WQQ), be treated.
This WQQ represents the peak flow rate from either an event
with a specific recurrence interval (i.e. the six-month storm) or a
water quality depth (i.e. 1/2-inch of rainfall).

The VortSentry HS is designed to treat all flows up to the WQQ.
Due to its internal bypass weir configuration, flow rates in the
treatment chamber only increase minimally once the WQQ is
surpassed. At influent rates higher than the WQQ, the flow
partition will allow most flow exceeding the treatment flow rate
to bypass the treatment chamber. This allows removal efficiency
to remain relatively constant in the treatment chamber and
reduces the risk of washout during bypass flows regardless of
influent flow rates.

Treatment flow rates are defined as the rate at which the
VortSentry HS will remove a specific gradation of sediment at
a specific removal efficiency. Therefore they are variable based
on the gradation and removal efficiency specified by the design
engineer and the unit size is scaled according to the project goal.

Rational Rainfall MethodM

Differences in local climate, topography and scale make every
site hydraulically unique. The Rational Rainfall Method is a sizing
program CONTECH developed to estimate a net annual sediment
load reduction for a particular VortSentry HS model based on site
size, site runoff coefficient, regional rainfall intensity distribution,
and anticipated pollutant characteristics. For more information
on the Rational Rainfall Method, see Vortechs Technical Bulletin
4: Modeling Long Term Load Reduction: The Rational Rain fall
Method, available at www.contechstormwater.com.

Treatment Flow Rate

The outlet flow control is sized to allow the WQQ to pass entirely
through the treatment chamber at a water surface elevation
equal to the crest of the flow partition. The head equalizing
baffle applies head on the outlet flow control to limit the flow
through the treatment chamber when bypass occurs, thus
helping to prevent re-suspension or re-entrainment of previously
captured particles.

Hydraulic Capacity

The Vortsentry HS is available in three standard configurations:
inline (with inlet and outlet pipes at 180° to each other), grated
inlet, and a combination of grate and pipe inlets. All three
configurations are available in 36-inch (900-mm) through
96-inch (2400-mm) diameter manholes.
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The configuration of the system is determined by the suffix of the
model name:

• A model name without a suffix denotes a standard pipe inlet
(Example HS48).

• A “G” at the end of the model designation denotes a grate
inlet (Example HS48G).

• A “GP” at the end of the model designation denotes a
combination of grate and pipe inlets (Example HS48GP).

Performance
FuP-Scale Laboratory Test Results
Laboratory testing of the VortSentry HS was conducted
using F-55 Silica, a commercially available sand product with
an average particle size of 240pm (Table 1). This material
was metered into a model HS48 VortSentry HS at an average
concentration of between 250-mg/L and 300-mg/L at flow rates
ranging from 0.50-cfs to 1 .5-cfs (1 4-1./s to 56-Us).

50 300 74.7%

&.. ‘7o::
100 150 6.7%

:

Removal efficiencies at each flow rate were calculated based on
net sediment loads passing the influent and effluent sampling
points. Results are illustrated in Figure 1.

Assuming that sediment in the inlet chamber is ideally mixed,
removal rates through the system will decay according to the
percentage of flow bypassed. This effect has been observed in
the laboratory where the test system is designed to produce a

‘:1

thoroughly mixed inlet stream. All VortSentry HS models have
the same aspect ratio regardless of system diameter (i.e. an
increase in diameter results in a corresponding increase in depth).
Operating rates are expressed volumetrically.

Removal efficiency at each operating rate is calculated according
to the average of volumetric and Froude scaling methods and is
described by Equation 1.

Equatic’n 1
(Diameter P otype

‘\ (Flow Rate Prototype
Diameter Model / \ Flow Rate Model

Equation 1 and actual laboratory test results were used to
determine the flow rate which would be required for the various
VortSerttry HS models to remove 80% of solids.

View full report at www.contechstormwater.com

Maintenance
The VortSentry HS 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, i.e., unstable soils or heavy winter sanding will cause the
treatment chamber to fill more quickly, but regular sweeping will
slow accumulation.

Inspection
Inspection is the key to effective maintenance and is easily
performed. Pollutant deposition and transport 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 (i.e. spring
and fail) however more frequent inspections may be necessary
in equipment washdown areas and in climates where winter
sanding operations may lead to rapid accumulations of a large
volume of sediment. It is useful and often required as part of a
permit to keep a record of each inspection. A simple inspection
and maintenance log form for doing so is available for download
at www.contechstormwater.com.

The VortSentry HS should be cleaned when the sediment has
accumulated to a depth of two feet in the treatment chamber.
This determination can be made by taking two measurements
with a stadia rod or similar measuring device; one measurement
from the manhole opening to the 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 distance
given in Table 2, the VortSentry HS should be maintained to
ensure effective treatment.

Cleaning
Cleaning of the VortSentry HS should be done during dry weather
conditions when no flow is entering the system. Cleanout of the
VortSentry HS with a vacuum truck is generally the most effective
and convenient method of excavating pollutants from the
system. Simply remove the manhole cover and insert the vacuum
hose into the sump. All pollutants can be removed from this one
access point from the surface with no requirements for Confined
Space Entry.

In installations where the risk of petroleum spills is small, liquid
contaminants may not accumulate as quickly as sediment.
However, 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 adsorbent pads, which solidify the oils. These
are usually much easier to remove from the unit individually, and
less expensive to dispose than the oil/water emulsion that may be

30 600 99.7%

Table 1: US Silica F-55 Particle Size Distribution
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created by vacuuming the oily layer. Floating trash can be netted out if you wish to separate
it from the other pollutants.

Manhole covers should be securely seated following cleaning activities to prevent leakage of
runoff into the system from above and also to ensure proper safety precautions. If anyone
physically enters the unit, Confined Space Entry procedures need to be followed.

Disposal of all material removed from the VortSentry HS should be done is accordance with
local regulations. In many locations, disposal of evacuated sediments may be handled in the
same manner as disposal of sediments removed from catch basins or deep sump manholes.
Check your local regulations for specific requirements on disposal.

Distance

VortSentry 85 Between Water Sediment Oil Spill
Diameter

Model Surface and Top Storage Storage

of Storage Sump

HS36

in. m ft. m yd3 m3 gal. liter

36 0.9 3.6 1.1 0.5 0.4 83 314

HS6O 60 1.5 6.0 1.8 1.5 1.1 258 978

Jj £18 71 2 2

H584 84 2.1 8.4 2.6 2.9 2.2 649 2458

94 5 !i9
Table 2: VortSentry HS Maintenance Indicators and Sediment Storage Capacities.

Logon to www.contechstormwater.com to download the
VortSentry 1-IS Inspection and Maintenance Log.

For assistance with maintaining your VortSentry HS, contact
us regarding the CONTECH Maintenance compliance
certification program.

Support
• Drawings and specifications are available at www.contechstormwater.com.

• Site-specific design support is available from our engineers.

@2008 CONTECH Stormwater Solutions

Note: To avoid underestimating the
volume of sediment in the chamber.
the measuring device must be carefully
lowered to the top of the sediment pile.
Finer, silty particles at the top of the pile
may be more difficult to feel with the
measuring stick. These finer particles
typically offer less resistance to the end
of the rod than larger particles toward
the bottom of the pile.

800.925.5240
contechstormwater.com

CONTECH construction Products Inc. provides site solutions for the civil engineering industry. CONTECH’s portfolio includes bridges, drainage,
sanitary sewer, stormwater and earth stabilization products. For information on other CONTECH division offerings, visit contech-cpi.com or call
800.338.1122

Nothing in this catalog should be construed as an expressed warranty or an implied warranty of merchantability or fitness for any particular
purpose. See the CONTECH standard quotation or acknowledgement for applicable warranties and other terms and conditions of sale.

The product(s) described may be protected by one or more o
6,641,720; 6,511,595; 6,649,048; 6,991,114; 6,998,038; 7,186.058; 7,296,692; 7,297,266; related foreign patents or other patents pending.
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848 Main Street
Operation and Maintenance Inspection Log

Year:
inspection items: Frequency:
Contech Units Two times per year
Catch Basins Four times per year
Drainage Basin Once per year
infiltration Trench Twice per year

Contech Units

Previous inspection Date:
inspection Date:

inspector Name:

Comments:

Action Required:

Catch Basins:

Previous inspection Date:

inspection Date:

_______________________________

inspector Name:

Sediment Depth: (Remove if depth greater than 18’)
Comments:

Action Required:

Drainage Basin:

Previous inspection Date:
Inspection Date: —

Inspector Name: —

Sediment Forebay: —

Erosion in Basin: —

Outlet Structure: —

Comments:

Action Required:



Infittration Trench:

Previous Inspection Date:

Inspection Date: —

Inspector Name: —

Comments:

Action Required:






