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Drainage Analysis Summary



Stormwater Management

The proposed project is to develop a two lot residential compound subdivision from an
existing residential parcel. An existing single family dwelling will be replaced and one
new single family dwelling will be constructed with both being served by the same
private way. As part of the Definitive Subdivision application for the residential
compound, this Report has been prepared which analyzes the proposed stormwater
management system designed for the site and demonstrates its control of peak rate of
runoff from pre to post-development conditions.

The Natural Resources Conservation Service (N.R.C.S.) soil survey indicated the
presence of Charlton-Hollis-Rock outcrop and Canton fine sandy loam which are both

rated as Hydrologic Group B.

Pre-Development

The site is approximately 5.2 acres that has previously been developed. Existing
structures onsite include a single family dwelling, detached garage, and a number of
barns and stables. A gravel drive runs from Pope Road up to the garage and around the
back of the site to a barn and horse riding area. Bordering Vegetated Wetlands run along
the western property line and also along Spencer Brook at the southern corner of the site.
Previous owners of the site have taken measures to redirect runoff across the site. A
trench was formed leading to two 6” pipes on the west property line near the wetlands.
These pipes discharge into a channel behind the existing dwelling that runs into another
6” pipe underground. This pipe flows out at a headwall along with the foundation drain
of the existing dwelling. The runoff from the headwall flows through a brief channel that
dissipates into surface sheet flow down to the wetlands toward the south. Offsite, the
wetlands along with all runoff into Pope Road flow into a drop inlet with a culvert under
the road that discharges to Spencer Brook. Runoff from the site flowing to the southern
wetlands and Pope Road has been analyzed as Subcatchment 1. On the north section of
the site, a rip rap depression collects runoff at and discharges through a pipe towards
catch basins in Triangle Farm Lane. This runoff, including direct runoff flowing offsite
towards Triangle Farm Lane has been analyzed as Subcatchment 2. The catch basins in
Triangle Farm Lane are tied directly into the drainage system in Pope Road that flows to
the same drop inlet and culvert towards Spencer Brook. As such, both Subcatchments
have been analyzed independently and together to ensure there is no additional runoff
flowing off site to Triangle Farm Lane or to the wetlands and Spencer Brook.

Post-Development

A stormwater management system that controls the peak rate of runoff has been designed
for the proposed project in accordance with local subdivision rules and regulations. The
existing house will be razed and a new home constructed along with one new single
family dwelling. The existing gravel drive will become a paved private way. The
detached garage and some barns will also be removed. A headwall with drain manhole
structures will replace the existing pipe network from the western wetlands to the



southern wetlands. This uncontrolled runoff is Subcatchment 1A. For Subcatchment 1B,
the rip rap depression will be replaced with a drop inlet structure connected to a drain
manhole that flows into Basin 1B onsite. Basin 1B will also collect additional runoff
flowing overland into a headwall and through a culvert within the right-of-way. The
basin will be fitted with an outlet riser with a pipe to a flared end where runoff will
dissipate into sheet flow over a grass area and into the drop inlet of Pope Road. The roof
of the new single family dwelling will be directly infiltrated through a roof drywell for
Subcatchment 1C. The remaining area that flows offsite towards Triangle Farm Lane is
Subcatchment 2A. With Basin 1B and the roof drywell controlling runoff, excess
stormwater runoff from the site will be controlled. Pre-Development and Post-
Development runoff conditions comparing Subcatchment 2 to 2A towards Triangle Farm
Lane, and the site as a whole have been summarized in the following tables.

Discharge Summary Tables

Subcatchment 2 (Offsite to Triangle Farm Lane): Peak Rate
2-year Storm 10-year Storm 100-year Storm
Pre (cfs) | Post (cfs) | Pre (cfs) | Post (cfs) | Pre (cfs) | Post (cfs)
0.042 0.023 0.250 0.137 0.727 0.397

Total Site (Into Pope Road culvert): Peak Rate

2-year Storm 10-year Storm 100-year Storm
Pre (cfs) | Post (cfs) | Pre (cfs) | Post (cfs) | Pre (cfs) | Post (cfs)
1.558 1.493 4.907 4.842 10.73 10.45

The proposed stormwater management system will reduce the peak rate of runoff by
using a Basin with an outlet control structure, infiltrating the new dwelling’s roof, and
removing extra impervious areas. The peak rate of runoff for the 2-year, 10-year, and
100-year storm events has been controlled.



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.

The twenty-four hour rainfall, taken from N.R.C.S. publications, is 6.4 inches
for the 100-year storm, 4.5 inches for the 10-year storm, and 3.1 inches for the
2-year storm event.

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

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

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



Pre-Development Hydrology



Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd.| Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval | peak volume hyd(s} elevation strge used description
{origin) {cfs} {min) {min} {cuft} (ft) {cuft)

1 SCS Runoff 1.532 2 736 8,400 — —_— — Pre Sub. 1

2 SCS Runoff 0.042 2 746 413 —_— e —— Pre Sub. 2

3 Combine 1.558 2 736 8,814 1,2 R — PRE TOTAL

5 SCS Runoff 1.223 2 734 6,440 — R — Post Sub. 1A

6 SCS Runoff 0.431 2 730 2,343 . — e Post Sub. 1B

7 Reservoir 0.300 2 744 2,341 6 195.35 253 Basin 1B

8 SCS Runoff 0.203 2 724 683 - —— — Post Sub. 1C

g Reservoir 0.000 2 532 0 8 1.58 307 Drywell 1C

10 | SCS Runoff 0.023 2 744 215 ——— o B Post Sub. 2A

11 | Combine 1.493 2 736 8,996 5,7,9, 10 e ———- POST TOTAL

4574A-DRAINAGE2.gpw

Return Period: 2 Year

Tuesday, Apr 10, 2012




Hydrograph Summary Report

2

Hydraflow Hydrographs by Intelisolve v9.2

Hyd.| Hydrograph Peak Time | Timeto Hyd. inflow Maximum Total Hydrograph
No. type flow interval | peak volume hyd(s) elevation strge used description
{origin} {cfs) {min) {min) {cuft) (ft) {cuft)

1 SCS Runoff 4.666 2 732 20,664 e — e Pre Sub. 1

2 SCS Runoff 0.250 2 736 1,376 —— — —— Pre Sub. 2

3 Combine 4.907 2 732 22,040 1,2 ———— ] e PRE TOTAL

5 SCS Runoff 3.537 2 732 15,473 — R ———— Post Sub. 1A

6 SCS Runoff 1.586 2 728 6,155 —— . e Post Sub. 1B

7 Reservoir 1.197 2 734 6,153 6 196.01 733 Basin 1B

8 SCS Runoff 0.297 2 724 1,018 —_ ————n ——— Post Sub. 1C

9 Reservoir 0.000 2 452 0 8 2.30 511 Drywell 1C

10 | SCS Runoff 0.137 2 732 709 o —— e Post Sub. 2A

11 | Combine 4.842 2 732 22,335 5,7,9,10 e e POST TOTAL

4574A-DRAINAGEZ2.gpw

Return Period: 10 Year

Tuesday, Apr 10, 2012




Hydrograph Summary Report

3

Hydraflow Hydrographs by Intelisoive vg.2

Hyd.| Hydrograph Peak Time | Timeto Hyd. inflow Maximum Total Hydrograph
No. type flow interval | peak volume hyd(s) elevation strge used description
(origin} {cfs) {min) {min) {cuft) {ft) {cuft)

1 SCS Runoff 10.01 2 732 41,622 — — Pre Sub. 1

2 SCS Runoff 0.727 2 732 3,242 — —— ] e Pre Sub. 2

3 Combine 10.73 2 732 44,864 1,2 ] e e PRE TOTAL

5 SCS Runoff 7.417 2 732 30,735 — —— —— Post Sub. 1A

6 SCS Runoff 3.625 2 726 12,868 — —_— Post Sub. 1B

7 Reservoir 2.656 2 734 12,865 6 196.73 1,470 Basin 1B

8 SCS Runoff 0.423 2 724 1,468 e e  — Post Sub. 1C

9 Reservoir 0.000 2 348 0 8 3.55 800 Drywell 1C

10 | SCS Runoff 0.397 2 730 1,664 — E— —— Post Sub. 2A

11 | Combine 10.45 2 732 45,264 5,7,9,10 ————— — POST TOTAL

4574A-DRAINAGE2.gpw

Return Period: 100 Year

Tuesday, Apr 10, 2012




Worksheet 2: Runoff curve number and runoff SM-4574A

Project: 366 Pope Road By ECS Date 1/19/2012
Location: Acton, MA Checked Date
Circle one: eveloped Subcatchment 1
1. Runoff curve number (CN)
Soil name Cover description Area |Product of]
and CN 1/ CN x Area
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)
B Woods- Good Condition 22.00
B Open Space- Good Condition 216.55
B Brush- Good Condition
B Gravel 29.70
B impervious 21.56
1/ Use only one CN source per line. Totals = 4.59 29413
CN (weighted) = total product = 29413 = 8408 Use CN = 641
fotal area 4.59
2. Runoff

Storm #1 Storm #2 Storm #3

Frequency......ocooooviivnice, yr
Rainfall, P (24-hour)................. in
Runoff, Q..o in 0.52 1.27 2.56

(Use P and CN with table 2-1, fig. 2-1,)

oreqgs. 2-3 and 2-4.)

Runoff, Q... cf | 8603 | 21174 | 42659 |

D-2 {210-VI-TR-55, Second Ed., June 19886)




Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

Project: 366 Pope Road

Location: Acton, MA

By

Checked

ECS

Circle one: Present Developed Subcatchment 1
Circle one: Tc Tt through

subarea
Sheet flow (Applicable to Tc only) Segment ID}

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (L)"0.8 / (P2%0.5 $"0.4)  Compute Tt

hr

Shallow concentrated Flow Segment ID

7. Surface Description (paved or unpaved)

8. Flow Length, L ft
9. Watercourse slope, s ft/ft
10. Average Velocity, V (figure 3-1) ft/s
11. Tt =L/ 3600V Compute Tt hr
Channel flow Segment ID

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r=a/wp Compute r
15. Channel Slope, s

16. Manning's roughness coeff.,, n
17.V=149r2/3sM/2/n Compute V
18. Flow length, L

19. Tt = L/ 36800V Compute Tt

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

ftis |

ft

hr

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

SM-4574A

Date 1/19/12

Date

0.20

0.20

0.04

0.04

0.00 |
hri 0.24
min 14.2
D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v3.2

Hyd. No. 1

Pre Sub. 1

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 4,590 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

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

i nu un

Tuesday, Mar 13, 2012

1.532 cfs
736 min
8,400 cuft
64.1

0 ft

14.2 min
Type IlI
484

Hydrograph Discharge Table

Time -- Qutfiow

(min cfs)
734 1.528
736 1.532 <<

...End

{ Printed vafues >= 98.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 1

Pre Sub. 1

Hydrograph type = SCS Runoff
Storm frequency = 10yrs
Time interval = 2 min
Drainage area = 4590 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

4.666 cfs
732 min
20,664 cuft
64.1

0ft

14.2 min
Type i
484

Hydrograph Discharge Table

Time -- Outflow
(min cfs)

732 4.666 <<

...End

{ Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 1

Pre Sub. 1

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 4.590 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 6.40 in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

10.01 cfs
732 min
41,622 cuft
64.1

0ft

14.2 min
Type I
484

Hydrograph Discharge Table

Time -- Qutflow

(min cfs)
730 9.936
732 10.01 <<

...End

{ Printed values >= 99.00% of Qp.)



Worksheet 2: Runoff curve number and runoff SM-4574A

Project: 366 Pope Road By ECS Date 1/19/2012

Location: Acton, MA Checked Date

Circle one: eveloped Subcatchment 2

1. Runoff curve number (CN)

Soil name Cover description Area Product off

and CN 1/ CN x Area
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)
B Woods- Good Condition 22.00
B Open Space- Good Condition 427
B Brush- Good Condition 2.40
B Gravel
B Impervious

1/ Use only one CN source per line. Totals = 0.52 28.67
CN (weighted) = total product = 28.67 = 5513 Use CN = 55.1

total area 0.52
2.  Runoff
Storm #1 Storm #2 Storm #3

Frequency.....c.cooevineee, yr

Rainfall, P (24-hour)................. in

Runoff, Q.....ooooveeieve in 0.23 0.75 1.78

(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)

Runoff, Q..o cf | 426 | 1415 | 3330 |

D-2 (210-VI-TR-55, Second Ed., June 1986)




Worksheet 3: Time of Concentration (Tc) or travel time (Tt) SM-4574A

Project: 366 Pope Road By ECS Date 1/19/12
Location: Acton, MA Checked Date
Circle one: Present Developed Subcatchment 2
Circle one: Tc Tt through
subarea
Sheet flow (Applicable to Tc only) Segment 1D}

1. Surface Description (table 3-1)
2. Mannings roughness coeff,, n (table 3-1)

3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Siope, s

6. Tt = 0.007 (nL)*0.8 / (P270.5 s"0.4) Compute Tt hri 0.21 021 |

Shallow concentrated Flow Segment ID |

7. Surface Description (paved or unpaved)
8. Flow Length, L
9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt =L/ 3600V Compute Tt hri 0.01 0.01 |

Channel flow Segment ID

12. Cross sectional flow area, a 5
13. Wetted perimeter, pw
14. Hydraulic radius, r=a/wp Compute r ftp
15. Channel Slope, s i%id

16. Manning's roughness coeff., n

17.V =1.49r2/3sM/2/n Compute V

18. Flow length, L ft

19. Tt =L / 3600V Compute Tt hr 0.00 |

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hri 0.22
minf 134

(210-VI-TR-55, Second Ed., June 1986) D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 2

Pre Sub. 2

Hydrograph type = SCS Runoff
Storm frequency = 2 yrs

Time interval = 2 min
Drainage area = 0.520 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

0.042 cfs
746 min
413 cuft
55.1

0ft

13.4 min
Type 1lI
484

Hydrograph Discharge Table

Time -- Qutflow

(min cfs)
746 0.042 <<
748 0.042

...End

( Printed values >= 98.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 2

Pre Sub. 2

Hydrograph type = SCS Runoff
Storm frequency = 10yrs
Time interval = 2 min
Drainage area = 0.520 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

0.250 cfs
736 min
1,376 cuft
55.1

0 ft

13.4 min
Type il
484

Hydrograph Discharge Table

Time - Outflow

{(min cfs)
734 0.250
736 0.250 <<

...End

{ Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 2

Pre Sub. 2

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.520 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

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

w o uwnnu

Tuesday, Mar 13, 2012

0.727 cfs
732 min
3,242 cuft
55.1

0ft

13.4 min
Type Il
484

Hydrograph Discharge Table

Time -- Qutflow
(min cfs)

732 0.727 <<

...End

{ Printed values >= 89.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3
PRE TOTAL

Hydrograph type = Combine
Storm frequency = 2yrs
Time interval = 2 min
inflow hyds. = 1,2

Peak discharge =
Time to peak =
Hyd. volume =
Contrib. drain. area=

Tuesday, Mar 13, 2012

1.558 cfs
736 min
8,814 cuft
5.110 ac

Hydrograph Discharge Table

Time Hyd. 1+ Hyd. 2=
{min) {cfs) {cfs)
734 1.528 0.020
736 1.532 << 0.026

...End

{ Printed values >= 99.00% of Qp.}

Qutflow
(cfs)

1.548
1.558 <<



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v3.2

Hyd. No. 3

PRE TOTAL

Hydrograph type = Combine
Storm frequency = 10vyrs
Time interval = 2 min
Inflow hyds. = 1,2

Tuesday, Mar 13, 2012

Peak discharge = 4.907 cfs
Time to peak = 732 min
Hyd. volume = 22,040 cuft

Contrib. drain. area= 5.110 ac

Hydrograph Discharge Table

Time Hyd. 1 + Hyd. 2=
{min) {cfs) {cfs)
732 4666 << 0.242

...End

{ Printed values >= 89.00% of Qp.)

Outflow
{cfs)

4.907 <<



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 3
PRE TOTAL

Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 1,2

Peak discharge
Time to peak
Hyd. volume
Contrib. drain. area=

Tuesday, Mar 13, 2012

10.73 cfs
732 min

44 864 cuft
5.110 ac

Hydrograph Discharge Table

Time Hyd. 1+ Hyd. 2=
(min) (cfs) (cfs)
730 9.936 0.707
732 10.01 << 0.727 <<

...End

{ Printed values >= 99.00% of Qp.}

Outflow
{cfs)

10.64
10.73 <<



Post-Development Hydrology



Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd.| Hydrograph Peak Time | Timeto Hyd. inflow Maximum Total Hydrograph
No. type flow interval | peak voiume hyd(s) elevation strge used description
{origin) {cfs) {min) {min}) {cuft} {ft} {cuft)

1 SCS Runoff 1.5632 2 736 8,400 -— — o Pre Sub. 1

2 SCS Runoff 0.042 2 746 413 —  — — Pre Sub. 2

3 Combine 1.558 2 736 8,814 1,2 —— — PRE TOTAL

5 SCS Runoff 1.223 2 734 6,440 — —_ e Post Sub. 1A

6 SCS Runoff 0.431 2 730 2,343 ——— — — Post Sub. 1B

7 Reservoir 0.300 2 744 2,341 6 195.35 253 Basin 1B

8 SCS Runoff 0.203 2 724 683 — R — — Post Sub. 1C

9 Reservoir 0.000 2 532 0 8 1.58 307 Drywell 1C

10 | SCS Runoff 0.023 2 744 215 —— R — — Post Sub. 2A

11 | Combine 1.493 2 736 8,996 57,9 10 R e POST TOTAL

4574A-DRAINAGE2 gpw

Return Period: 2 Year

Tuesday, Apr 10, 2012




Hydrograph Summary Report

2

Hydraflow Hydrographs by Intelisolve v8.2

Hyd.| Hydrograph Peak Time | Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval | peak volume hyd(s) elevation strge used description
{origin} {cfs) {min} {min) {cuft) {fe) {cuft}

1 SCS Runoff 4.666 2 732 20,664 — —_— - Pre Sub. 1

2 SCS Runoff 0.250 2 736 1,376 e  — — Pre Sub. 2

3 Combine 4.907 2 732 22,040 1,2 — ] e PRE TOTAL

5 SCS Runoff 3.537 2 732 16,473 —_ - R Post Sub. 1A

6 SCS Runoff 1.586 2 728 6,155 — -— — Post Sub. 1B

7 Reservoir 11497 2 734 6,153 6 196.01 733 Basin 1B

8 SCS Runoff 0.297 2 724 1,016 — ] e R — Post Sub. 1C

g Reservoir 0.000 2 452 0 8 2.30 511 Drywell 1C

10 | SCS Runoff 0.137 2 732 709 - R — Post Sub. 2A

11 | Combine 4.842 2 732 22,335 5,7,9,10 —— e POST TOTAL

4574A-DRAINAGE2.gpw

Return Period: 10 Year

Tuesday, Apr 10, 2012




Hydrograph Summary Report

3

Hydraflow Hydrographs by Intelisoive v9.2

Hyd.| Hydrograph Peak Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow interval| peak volume hyd(s} elevation strge used description
{origin} {cfs) {min} {min) {cuft) () {cuft}

1 SCS Runoff 10.01 2 732 41,622 — | e — Pre Sub. 1

2 SCS Runoff 0.727 2 732 3,242 -— ——— ] e Pre Sub. 2

3 Combine 10.73 2 732 44,864 1,2 e S P PRE TOTAL

5 SCS Runoff 7.417 2 732 30,735 —_ e —_— Post Sub. 1A

6 SCS Runoff 3.625 2 726 12,868 —— m— ] e Post Sub. 1B

7 Reservoir 2.656 2 734 12,865 6 196.73 1,470 Basin 1B

8 SCS Runoff 0.423 2 724 1,468 — — —— Post Sub. 1C

9 Reservoir 0.000 2 348 0 8 3.55 800 Drywell 1C

10 | SCS Runoff 0.397 2 730 1,664 — e B Post Sub. 2A

11 | Combine 10.45 2 732 45,264 5,7,9,10 e —_ POST TOTAL

4574A-DRAINAGEZ gpw

Return Period: 100 Year

Tuesday, Apr 10, 2012




Worksheet 2: Runoff curve number and runoff SM-4574A
Project: 366 Pope Road By ECS Date 1/19/2012
Location: Acton, MA Checked Date
Circle one: Present Subcatchment 1A
1. Runoff curve number (CN)
Soil name Cover description Area |Product of]
and CN 1/ CN x Area
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)

B Woods- Good Condition 15.95

B Open Space- Good Condition 150.67

B Brush- Good Condition 2.88

B Gravel 8.10

B Impervious 35.28
1/ Use only one CN source per line. Totals = 3.27 212.88

CN (weighted) = total product = 212.88 = 65.10 Use CN = 65.1

total area 3.27

2.  Runoff

Frequency................

Rainfall, P (24-hour).

Storm #1 Storm #2 Storm #3
................. yr
................. in
................. in 0.56 1.34 2.66

(Use P and CN with table 2-1, fig. 2-1,)

or egs. 2-3 and 2-4))

Runoff, Q......ccc.c.......

D-2

................. of [ 6606 | 15870 | 31524 |
(210-VI-TR-55, Second Ed., June 1986)




Worksheet 3: Time of Concentration {Tc) or travel time (Tt) SM-4574A

Project: 366 Pope Road By ECS Date 1/19/12
Location: Acton, MA Checked Date
Circle one: Present Developed| Subcaichment 1A
Circle one: | Tc Tt through
subarea
Sheet flow (Applicable to Tc only) Segment ID |

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)

3. Fiow length, L (fotal L <= 300 fi) ft

4. Two-yr 24-hr rainfall, P2 inj

5. Land Slope, s ft/ft

8. Tt = 0.007 (nL)*0.8 / (P270.5 s"0.4) Compute Tt hr{ 0.20 0.20

Shallow concentrated Flow Segment ID

7. Surface Description (paved or unpaved)

8. Flow Length, L fiy

9. Watercourse slope, s firfti

10. Average Velocity, V (figure 3-1) ft/s

11. Tt =L/ 3600V Compute Tt hr{ 0.04 0.04

Channel flow Segment ID

12. Cross sectional flow area, a

13. Wetted perimeter, pw ft

14. Hydraulic radius, r=a/wp Compute r fth

15. Channel Slope, s /it

16. Manning's roughness coeff., n

17.V=1481r°2/3sM/2/n Compute V ft/s

18. Flow length, L ft

19. Tt = L./ 3600V Compute Tt hr 0.00

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hri 0.24
min| 14.2

(210-VI-TR-55, Second Ed., June 1986) D-3




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 5

Post Sub. 1A

Hydrograph type = SCS Runoff
Storm frequency = 2 yrs

Time interval = 2 min
Drainage area = 3.270 ac
Basin Slope = 0.0%

Te method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

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

{1 O V| O { I 1O 1

Tuesday, Mar 13, 2012

1.223 cfs
734 min
6,440 cuft
65.1

0ft

14.2 min
Type i
484

Hydrograph Discharge Table

Time -- Outflow

{min cfs)
734 1.223 <<
736 1.217

...End

{ Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 56

Post Sub. 1A

Hydrograph type = SCS Runoff
Storm frequency = 10yrs
Time interval = 2 min
Drainage area = 3.270 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 450in
Storm duration = 24 hrs

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

(T T 1 N O VI T I |

Tuesday, Mar 13, 2012

3.537 cfs
732 min
15,473 cuft
65.1

0 ft

14.2 min
Type i
484

Hydrograph Discharge Table

Time -- Cutflow
(min cfs)

732 3.537 <<

...End

{ Printed values >= 89.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 5
Post Sub. 1A

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 3.270 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

7.417 cfs
732 min
30,735 cuft
65.1

0ft

14.2 min
Type I
484

Hydrograph Discharge Table

Time -- Qutfiow

(min cfs)
730 7.375
732 7.417 <<

...End

{ Printed values >= 99.00% of Qp.)



(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)

RUNOFE, Qoo of [ 2338 1 6146 [ 12854 |

D-2 (210-VI-TR-55, Second Ed., June 1986)

Worksheet 2: Runoff curve number and runoff SM-4574A
Project: 366 Pope Road By ECS Date 1/19/2012
Location: Acton, MA Checked Date
Circle one: Present Subcatchment 1B
1. Runoff curve number (CN)
Soil name Cover description Area [Product of]
and CN 1/ CN x Area
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)
B Wooeds- Good Condition 4.95
B Open Space- Good Condition 69.54
B Brush- Good Condition 8.64
B Gravel 3.60
B Impervious 6.86
1/ Use only one CN source per line. Totals = 1.52 93.59
CN (weighted) = total product = 93.59 = 61.57 Use CN = 61.6
total area 1.52
2.  Runoff
Storm #1 Storm #2 Storm #3
Frequency.....ccccoecieccnecen e, yr
Rainfall, P (24-hour).................. in
Runoff, Qu..ooeevieiees in 0.42 1.11 2.33



Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

Project: 366 Pope Road

Location: Acton, MA

Circle one: Present Developedl
Circle one: L Tc | Tt through
subarea
Sheet flow (Applicable to Tc only) Segment D}

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (NL)*0.8 / (P2%0.5 $0.4)  Compute Tt

By

Checked

ECS

Subcatchment 1B

Shallow concentrated Flow Segment ID

7. Surface Description (paved or unpaved)

8. Flow Length, L ft
9. Watercourse slope, s ft/ft ]
10. Average Velocity, V (figure 3-1) ftls|
11. Tt =L/ 3600V Compute Tt hr
Channel flow Segment ID

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r=a/wp Compute r
15. Channel Slope, s

16. Manning's roughness coeff., n
17.V=14912/3sM/2/n Compute V
18. Flow length, L

18. Tt =L/ 3600V Compute Tt

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

hr

{210-VI-TR-55, Second Ed., June 1986)

SM-4574A

Date 1/19/12

Date

0.02

0.02

0.00

hr

0.12

min

7.2

D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 6

Post Sub. 1B

Hydrograph type = SCS Runoff
Storm frequency = 2 yrs

Time interval = 2 min
Drainage area = 1.520 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

0.431 cfs
730 min
2,343 cuft
61.6

Oft

7.2 min
Type
484

Hydrograph Discharge Table

Time -- Qutflow
(min cfs)

730 0.431 <<

...End

( Printed values >= 89.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 6
Post Sub. 1B

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs

Time interval = 2 min
Drainage area = 1.520 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

1.586 cfs
728 min
6,155 cuft
61.6

0 ft

7.2 min
Type 1l
484

Hydrograph Discharge Table

Time -- Outflow
(min cfs)

728 1.586 <<

.End

{ Printed values >= 93.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 6

Post Sub. 1B

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 1.520 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 6.40 in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

3.625 cfs
726 min
12,868 cuft
61.6

0 ft

7.2 min
Type i
484

Hydrograph Discharge Table

Time -- Qutflow
{min cfs)

726 3.625 <<

...End

{ Printed values >= 98,00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Apr 10, 2012

Hyd. No. 7

Basin 1B

Hydrograph type = Reservoir Peak discharge = 0.300 cfs

Storm frequency = 2yrs Time to peak = 744 min

Time interval = 2 min Hyd. volume = 2,341 cuft

Inflow hyd. No. = 6 - Post Sub. 1B Max. Elevation = 195.35 ft

Reservoirname = Basin 1B Max. Storage = 253 cuft

Storage Indication method used.

Basin 1B

Q (cfs) Hyd. No. 7 -- 2 Year Q(cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 - 0.25
0.20 - 0.20
0.15 — 0.15
0.10 — 0.10
0.05 0.05
0.00 - . | | Al 0,00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

Hyd No. 7 Hyd No. 6 Total storage used = 253 cuft



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Tuesday, Apr 10, 2012

Hyd. No. 7
Basin 1B
Hydrograph type = Reservoir Peak discharge = 1.197 cfs
Storm frequency = 10yrs Time to peak = 734 min
Time interval = 2 min Hyd. volume = 6,153 cuft
Inflow hyd. No. = 6 - Post Sub. 1B Max. Elevation = 196.01 ft
Reservoirname = Basin 1B Max. Storage = 733 cuft
Storage Indication method used.
Basin 1B
Q (cfs) Hyd. No. 7 — 10 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 - N — I l ' L L —— L 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
== Hyd No. 7 Hyd No. 6 Total storage used = 733 cuft




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Apr 10, 2012
Hyd. No. 7
Basin 1B
Hydrograph type = Reservoir Peak discharge = 2.656 cfs
Storm frequency = 100 yrs Time to peak = 734 min
Time interval = 2 min Hyd. volume = 12,865 cuft
Inflow hyd. No. = 6 - Post Sub. 1B Max. Elevation = 196.73 ft
Reservoirname = Basin 1B Max. Storage = 1,470 cuft
Storage Indication method used.
Basin 1B
Q {cfs) Hyd. No. 7 -- 100 Year Q{eta]
4.00 4.00
3.00 3.00
2.00 H 2.00
1.00 — 1.00
0.00 | F— - , | T p—— -l 0.00

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

Time (min)
= Hyd No. 7 Hyd No. 6 Total storage used = 1,470 cuft



Pond Report

Hydrafliow Hydrographs by Intelisolve v8.2
Pond No. 1 - Basin 1B

Tuesday, Apr 10, 2012

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 185.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area {sqft) incr. Storage (cuft) Total storage (cuft)

0.00 195.00 593 o 0

1.00 196.00 852 718 718

2.00 197.00 1,258 1,048 1,766
Culvert | Orifice Structures Weir Structures

[Al Bl [C1 [PriRsr] [Al (B] (€l [D]

Rise (in) = 10.00 6.00 6.00 0.00 Crest Len (ft) = 6.28 0.00 0.00 0.00
Span {in) = 10.00 6.00 6.00 0.00 Crest EL (ft) = 196.75 0.00 0.00 0.00
No. Barrels =1 1 2 0 Weir Coeff. = 333 3.33 3.33 3.33
invert El. (ft) = 192.25 195.00 19575 0.00 Weir Type = Riser - e -
Length (ft) = 130.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.01 0.00 0.00 n/a
N-Value = 013 013 .013 nfa
Qrifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{(in/hr) = (0.000 (by Contour}
Multi-Stage = nfa Yes Yes No TW Elev. (ft) = (.00

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

Stage / Storage / Discharge Table

Stage Storage  Elevation ClivA

# cuft ft cfs
0.00 4] 195.00 0.00
1.00 718 196.00 2.36 oc

2.00 1,766 197.00 3.310c

CivB
cfs

0.00
0.82ic
0.35ic

ClvC
cfs

0.00
0.33ic
0.70ic

PriRsr WrA Wr B WrC WrD Exiil
cfs cfs cfs cfs cfs cfs
— 0.00 -— —— - —
— 0.00 — e - —
— 226s - — - -

User Total
cfs cfs

-— 0.000
— 1.153
P 3.307



Worksheet 2: Runoff curve number and runoff

Project: 368 Pope Road By ECS Date 1/19/2012
Location: Acton, MA Checked Date
Circle one: Present Subcatchment 1C

1. Runoff curve number (CN)

SM-4574A

Soil name Cover description Area Product of
and CN 1/ CN x Area
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)
B Woods- Goed Condition
B Open Space- Good Condition
B Brush- Good Condition
B Gravel
B impervious 6.86

1/ Use only one CN source per line. Totals = 0.07 6.86
CN (weighted) = total product = 6.86 = 98.00 Use CN = 98.0

total area 0.07
2.  Runoff
Storm #1 Storm #2 Storm #3

Frequency......cooeevnccveeneen, yr

Rainfall, P (24-hour).................. in

Runoff, Q... in 2.87 4.26 6.16

(Use P and CN with table 2-1, fig. 2-1))
or egs. 2-3 and 2-4.)

Runoff, Qucovvveeieiececes of | 729 | 1083 | 1566 |

D-2 (210-VI-TR-55, Second Ed., June 1986)




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 8
Post Sub. 1C

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.070 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

0.203 cfs
724 min
683 cuft
98

O ft

6.0 min
Type
484

Hydrograph Discharge Table

Time -- Outflow
(min cfs)

724 0.203 <<

...End

( Printed values >= 98.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 8

Post Sub. 1C

Hydrograph type = SCS Runoff
Storm frequency = 10vyrs

Time interval = 2 min
Drainage area = 0.070 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 450in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

0.297 cfs
724 min
1,016 cuft
98

Oft

6.0 min
Type HI
484

Hydrograph Discharge Table

Time -- Outfiow
(min cfs)

724 0.297 <<

...End

{ Printed values >= 99.00% of Qp.}



Hydrograph Report

Hydraflow Hydrographs by Intelisclve v8.2

Hyd. No. 8

Post Sub. 1C

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.070 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

0.423 cfs
724 min
1,468 cuft
98

0ft

6.0 min
Type I
484

Hydrograph Discharge Table

Time -- Qutflow
(min cfs)

724 0.423 <<

...End

{ Printed values >= 92.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Mar 13, 2012

Hyd. No. 9

Drywell 1C

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = 532 min

Time interval = 2 min Hyd. volume = 0 cuft

Inflow hyd. No. = 8- Post Sub. 1C Max. Elevation = 1.58 ft

Reservoirname = Drywell 1C Max. Storage = 307 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

Drywell 1C

Q (cfs) Hyd. No. 9 -- 2 Year Q(cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 . . 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
i} Time (min)

s Hyd NO. 9 = Hyd NO. 8 [ITTIL Total storage used = 307 cuft



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Mar 13, 2012

Hyd. No. 9

Drywell 1C

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 10yrs Time to peak = 452 min

Time interval = 2 min Hyd. volume = 0 cuft

Inflow hyd. No. = 8- Post Sub. 1C Max. Elevation = 230 ft

Reservoirname = Drywell 1C Max. Storage = 511 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

Drywell 1C

Q (cfs) Hyd. No. 9 - 10 Year Q(cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 R 0.00

0 240 480 720 960 1200 1440 1680 1920
Time (min)

=== Hyd NO. § =m=m= Hyd NoO. 8

L1 Total storage used = 511 cuft



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 Tuesday, Mar 13, 2012

Hyd. No. 9

Drywell 1C

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 100 yrs Time to peak = 5.80 hrs

Time interval = 2 min Hyd. volume = 0 cuft

Inflow hyd. No. = 8- Post Sub. 1C Max. Elevation = 3.55ft

Reservoir name = Drywell 1C Max. Storage = 800 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

Drywell 1C

Q (cfs) Hyd. No. 9 -- 100 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 ‘ 0.00

0 4 8 12 16 20 24 28 32 36
Time (hrs)

e Hyd No. 9 e Hydl NoO. 8

11 Total storage used = 800 cuft



Pond Report

Hydraflow Hydrographs by Intelisolve v8.2

Pond No. 3 - Dryweli 1C

Pond Data

UG Chambers - Invert elev. = 1.00 ft, Rise x Span =2.54 x4.33 ft, Barrel Len = 21.00 ft, No. Barrels = 3, Slope = 0.00%, Headers = No
Encasement - invert elev. = 0.00 ft, Width = 5.33 ft, Height=4.54 ft, Voids = 40.00%

Tuesday, Mar 13, 2012

Stage / Storage Table
Stage (ft) Elevation (ft} Contour area (sqft) incr. Storage {cuft) Total storage (cuft)

0.00 0.00 n/a 0 0

0.45 0.45 nia 81 61

0.91 0.91 n/a 61 122

1.36 1.36 n/a 120 242

1.82 1.82 n/a 133 375

2.27 2.27 nfa 129 504

2.72 2.72 n/a 121 625

3.18 3.18 n/a 108 733

3.63 3.63 n/a 82 815

4.09 4.09 n/a 61 876

4.54 4.54 n/a 61 936
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PriRst] [Al [B] [C] [D]

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EL (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = - - e -
Length (ft) = 0.00 0.00 6.00 0.00 Multi-Stage = No No ‘No No
Slope (%) = 0.00 0.00 0.00 nia
N-Value = 013 013 013 n/a
Orifice Coeff. = 0.60 0.860 0.60 0.60 Exfil.(in/hr) = 1.020 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = (.00

Stage Storage

ft cuft

0.00
0.45
0.91
1.36
1.82
2.27
272
3.18
3.63
4.09
4.54

122
242
375
504

733
815
876
936

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

Stage / Storage / Discharge Table

Elevation

ft

0.00
0.45
0.91
1.36
1.82
2.27
2.72
3.18
3.63
4.09
4.54

CivA
cfs

CivB

cfs

CivC
cfs

PriRsr
cfs

Wr A
cfs

Wr B
cfs

WrC
cfs

WrD
cfs

Exfil User
cfs cfs

0.000 -
0.009 -
0.011 -
0.012 -
0.013 -
0.015 -
0.016 -
0.017 -
0.018 -
0.020 -
0.021 -

Total
cfs

0.000
0.008
0.011
0.012
0.013
0.015
0.016
0.017
0.019
0.020
0.021



Worksheet 2: Runoff curve number and runoff

SM-4574A

Project: 366 Pope Road By ECS Date 1/19/2012
Location: Acton, MA Checked Date
Circle one: Present Subcatchment 2A
1. Runoff curve number (CN)
Soil name Cover description Area |Product of]
and CN 1/ CN x Area
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)
B Woods- Good Condition 7.15
B Open Space- Good Condition 427
B Brush- Good Condition 2.40
B Gravel
B impervious
1/ Use only one CN source per line. Totals = 0.25 13.82
CN (weighted) = total product = 13.82 = 5528 Use CN = 55.3
total area 0.25

2. Runoff

Storm #1 Storm #2 Storm #3
................. yr
................. in
................. in 0.23 0.76 1.78

(Use P and CN with table 2-1, fig. 2-1))

or egs. 2-3 and 2-4.)

RUNOF, Qoo of [~ 208 | 687 | 1612

D-2

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



Worksheet 3: Time of Concentration (Tc) or travel time (Tt) SM-4574A

Project: 366 Pope Road By ECS Date 1/19/12
Location: Acton, MA Checked Date
Circle one: Present Developed] Subcatchment 2A
Circle one: [ Tc 1 Tt through
subarea
Sheet flow (Applicable to Tc only) Segment ID |

1. Surface Description (table 3-1)
2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Siope, s ftifty

6. Tt = 0.007 (nL)"0.8 / (P270.5 s"0.4) Compute Tt hri 0.21 021 |

Shallow concentrated Flow Segment D}

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt =L/ 3600V Compute Tt hrj 0.01 0.01 |

Channel flow Segment ID |

12. Cross sectional flow area, a sfl

13. Wetted perimeter, pw ftl

14. Hydraulic radius, r=a/wp Compute r

15. Channel Slope, s

16. Manning's roughness coeff., n

17.V =149 M2/3sM/2/n Compute V

18. Flow length, L

19. Tt = L./ 3600V Compute Tt hr 0.00 |

20. Watershed or subarea Tc or Tt (add Ttin steps 6, 11, and 19) hri 0.22

ming  13.3

(210-VI-TR-55, Second Ed., June 1986) D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 10
Post Sub. 2A

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.250 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

0.023 cfs
744 min
215 cuft
55.3

0 ft

13.3 min
Type 1l
484

Hydrograph Discharge Table

Time -- Qutflow

(min cfs)
744 0.023 <<
746 0.022

...End

( Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 10
Post Sub. 2A

Hydrograph type = SCS Runoff
Storm frequency = 10yrs
Time interval = 2 min
Drainage area = 0.250 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

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

Tuesday, Mar 13, 2012

0.137 cfs
732 min
709 cuft
55.3

Oft

13.3 min
Type Il
484

Hydrograph Discharge Table

Time -- Outflow
(min cfs)

732 0.137 <<

...End

{ Printed vajues >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 10
Post Sub. 2A

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.250 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

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

{1 1 (| I I 1

Tuesday, Mar 13, 2012

0.397 cfs
730 min
1,664 cuft
55.3

0ft

13.3 min
Type I
484

Hydrograph Discharge Table

Time -- Qutflow
(min cfs)

730 0.397 <<

...End

{ Printed values >= 99.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Tuesday, Apr 10, 2012

Hyd. No. 11
POST TOTAL
Hydrograph type = Combine Peak discharge = 1.493 cfs
Storm frequency = 2yrs Time to peak = 736 min
Time interval = 2 min Hyd. volume = 8,996 cuft
Inflow hyds. =5,7,9 10 Contrib. drain. area= 3.520 ac
POST TOTAL
Qes) Hyd. No. 11 — 2 Year G pis)
2.00 2.00
1.00 - 1.00
i |
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