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Date: September 24, 2019

Address: 70 Walker St, Newton 

Project: 218237

Impervious Areas Existing Proposed

Buildings 2,493.8 s.f. 5,903.5 s.f.

Porch 232.2 s.f. 284.0 s.f.

Driveway 3,122.5 s.f. 3,406.9 s.f.

Walkways, patios 160.6 s.f. 125.8 s.f.

Landing, stairs 0.0 s.f. 0.0 s.f.

A.C. Unit 0.0 s.f. 0.0 s.f.

Bulkhead 32.4 s.f. 53.7 s.f.

Retaining Walls 246.2 s.f. 144.7 s.f.

Total 6,287.7 s.f. 9,918.6 s.f.

Increase in Impervious Area: 9,918.6 - 6,287.7 = 3,630.9 s.f.

Lot area: 20,151.0 s.f.

4% of lot area: 806.0 s.f.

400 s.f. Max.

3,630.9 s.f. > 400.0 s.f.    Drainage Required 

IMPERVIOUS AREAS



Project Location: 70 Walker St, Newton Lot Area: 20,151 sq. ft. = 0.463 acres
Project Number: 218237 Date: 9/24/2019

IMPERVIOUS AREAS:
Existing Conditions:

6,288 sq. ft. / 43560 sq. ft. / acre = 0.144 acres
13,863 sq. ft. / 43560 sq. ft. / acre = 0.318 acres

Runoff Coefficient (weighted):
0.1444 acres x 0.95 = 0.1372 acres
0.3183 acres x 0.35 = 0.1114 acres
0.463 acres 0.249 acres / 0.463 acres = 0.538

Proposed Conditions:
9,919 sq. ft. / 43560 sq. ft. / acre = 0.228 acres

10,232 sq. ft. / 43560 sq. ft. / acre = 0.235 acres

Runoff Coefficient (weighted):
0.2277 acres x 0.95 = 0.2163 acres
0.2349 acres x 0.35 = 0.0822 acres
0.463 acres 0.299 acres / 0.463 acres = 0.646

VOLUME AND FLOW:
Q25 pre = 0.538 x 5.91 x 0.463 = 1.472 cfs

Q25 post = 0.646 x 5.91 x 0.463 = 1.768 cfs

V25 pre = 0.493 x 1.472 x 0.463 = 0.336 ac-ft

V25 post = 0.493 x 1.768 x 0.463 = 0.404 ac-ft

Q100 pre = 0.538 x 8.78 x 0.463 = 2.187 cfs

Q100 post = 0.646 x 8.78 x 0.463 = 2.626 cfs

V100 pre = 0.732 x 2.187 x 0.463 = 0.741 ac-ft

V100 post = 0.732 x 2.626 x 0.463 = 0.890 ac-ft

V100 post - V100 pre = 0.890 ac-ft - 0.741 ac-ft = 0.149 ac-ft

0.149 ac-ft x = 6490.44 cu-ft x 7.48 gal/cf = 48,548 gal

Q100 post - Q100 pre = 2.626 cfs - 2.187 cfs = 0.439 cfs

0.439 cfs x 60 sec/min x 45 min = 1185.30 cfm x 7.48 gal/cf = 8,866 gpm

DRAINAGE SUMMARY

43560 sq. ft. / acre

Impervious Area:
Pervious Area:

Impervious Area:
Pervious Area:
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END GALLEY STORAGE:
Design Infiltration Rate: 7 min/inch = 0.71 ft/hr Rawls Ratio: 8.27 (Sand)

Infiltration Capacity
8.0' x 6.0' = 48.0 sq. ft.

48.0 sq. ft. x 0.71 ft/hr = 34.1 cfh = 818.4 cf/day = 0.0188 ac-ft

Galley Storage
48.0 sq. ft. x 3.25' = 156.0 cf

4.00' x 4.00' x 3.25' = 52.0 cf
156.0 cf - 52.0 cf = 104.0 cf

= 104.0 x 0.35 = 36.4 cf
Galley Volume = 3.50' x 3.50' x 3.25' = 39.8 cf

Galley Volume + stone void volume
39.8 + 36.4 = 76.2 cf = 0.0017 ac-ft

infiltration capacity + total capacity
0.0188 ac-ft + 0.0017 ac-ft = 0.0205 ac-ft

Design Infiltration Rate: 7 min/inch = 0.71 ft/hr Rawls Ratio: 8.27 (Sandy)

Infiltration Capacity
8.0' x 4.0' = 32.0 sq. ft.

32.0 sq. ft. x 0.71 ft/hr = 22.7 cf/hr = 544.8 cf/day = 0.0125 ac-ft

Galley Storage
32.0 sq. ft. x 3.25' = 104.0 cf

4.00' x 4.00' x 3.25' = 52.0 cf
104.0 cf - 52.0 cf = 52.0 cf

= 52.0 x 0.35 = 18.2 cf
Galley Volume = 3.50' x 3.50' x 3.25' = 39.8 cf

Galley Volume + stone void volume
52.0 + 18.2 = 70.2 cf = 0.0016 ac-ft

infiltration capacity + total capacity
0.0125 ac-ft + 0.0016 ac-ft = 0.0141 ac-ft

Stone Volume = 

stone volume x voids ratio

Bottom Area =

Total stored/infiltrated =

Total =
Embedded Galley Volume =

Stone Volume = 
Storage =

Total Capacity =

Storage = stone volume x voids ratio

Total Capacity =

Total stored/infiltrated =

MIDDLE GALLEYS STORAGE:

Bottom Area =

Total =
Embedded Galley Volume =
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Storage required: 0.1490 ac-ft

Storage provided:
Unit Type Qty. Unit Capacity Total

End: 4 0.0205 ac-ft 0.0820 ac-ft

Middle: 5 0.0141 ac-ft 0.0705 ac-ft

Low Profile End: 0 0.0056 ac-ft 0.0000 ac-ft

Low Profile Middle: 0 0.0038 ac-ft 0.0000 ac-ft

Total = 9 units 0.1525 ac-ft > 0.1490 ac-ft
Therefore OK

REQUIRED SYSTEM STORAGE:
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