A Homeowner’s Guide to
Stormwater Management

Dover, West Manchester, and Manchester Townships

April 13,2023
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STORMWATER

Stormwater is generated when precipitation from

rain and snowmelt flows over land or impervious

surfaces such as roads, parking lots and rooftops
and does not percolate into the ground




EFFECTS OF ACCELERATED
STORMWATER RUNOFF

Stormwater Rate: is a measure of how fast stormwater is
discha rged. (Usually in cubic feet per second)

Stormwater Volume: is a measure of how much stormwater is
discha rged. (Usually in cubic feet)




SMALL PROJECTS CONTROL

* Small Projects focus on Volume Control Only

— Required to control the approximate volume increase of a
Two-Year, 24-hour Storm

— Capture 2” of runoff per new square foot of impervious

— Infiltrate at least 1” of runoff per new square foot of
impervious



Precipitation Data

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES

WITH 80% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION
NOAA Atlas 14, Volume 2, Version 3

NOAA's National Weather Sel :? e 1
Hydrometeorological Design Studie:

7
NOAR

Precipitation Frequency Data Server (Pl

— =)
Home Organization PF tabular

Supplementary % Print page
5:“"“' BEcuato NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: PA
Shmind = PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)!
Progress Reports Data description =
Dl Average recurrence interval (years)
Data type: [Precipitation depth v | Units: [English v | Time series type: [ Partial duration v 1 2 5 10 25 50 100 200 500 1000
o o min 0.320 0.381 0.450 0.500 0.563 0.608 0.653 0.696 0748 0.789
CrEpEie Select location (0.288-0.356) || (0.343-0.424) || (0.405-0.501) || (0.449-0.556) | (0.502-0.624) | (0.541-0.674) || (0.578-0.723) | (0.613-0.770) || (0.654-0.828) || (0.685-0.873)
requency
§ . 0.511 0.610 0.721 0.800 0.898 0.969 1.04 1.10 118 1.24
g:’s“‘;:‘;:“ 1) Manually: 10-min || 467.0.560) || (0.548.0.679) | (0.648.0.802) || (0.717-0.889) || (0.800-0.994) (0.861-1.07) (0.819-1.15) (0.971-1.22) (1.03-1.31) (1.08-1.38)
a) By Iocation (decimal degrees, use ™" for S and W) Latitude: ) Longituge: )| Submit 5 0.639 0.766 0.912 1.01 114 123 131 139 1.49 1.56
-min {0.576-0.711) (0.689-0.853) (0.820-1.01) (0.907-1.13} (1.01-1.26) (1.09-1.36) (1.16-1.45) (1.23-154) (1.30-1.65) (1.35-1.73)
h) By station (list of PA stations): | Select station ¥ ~0min 0.876 1.06 1.30 147 1.69 1.85 2.01 217 237 253
(0.780-0.974) || (0.952-118) || (1.17-144) (132-163) (1.50-1.87) (1.64-2.05) (1.78-223) (191:2.40) (2.07-262) (2.192.30)
c) By address
12, | [a] s0-min 1.09 133 1.66 1.91 2.24 250 277 3.04 3.40 3.69
Probable Maximum (0.984-122) || (1.19-148) (1.49-1.85) 712.12) (2.00.2.49) (2232.78) (2.45-3.07) (2.68-3.36) (2.97-3.78) (3.20-4.08)
freciputation £ e sy o 127 155 197 2.28 277 316 3.5 204 470 525
STELLNS - (1.15-1.42) (1.40-1.72) (1.76-2.18) (2.05-2.54) (2.46-3.06) (2.80-3.48) (3.15-3.95) (3.52-4.44) (4.06:5.17) (4.49.5.77)
ate Park
e anaot \ Mancheste ; 1.39 169 2.14 250 3.01 3.44 3.90 4.38 5.10 5.69
e \ ayisslectiocaton 3 (1.25-1.55) (1.52-1.88) (1.92-2.38) (2.24278) (2.68-3.34) (3.043.81) (3.42-4.31) (3.83-4.84) (4.40-5.64) (4.86-6.30)
A S Terrain Move crosshair or double click
Storm Analysis. i 1.70 2.06 2.60 3.0 371 4.28 4.91 5.59 6.61 7.47
Record Precipitation |k Wellsville o 1| pycier on station icon (153-1.92) (1.85-2.32) (233-293) (272-343) (3.29.4.15) (376-4.78) (4.28.5.46) (483621) (5.63-734) (6.20-8.30)
5 & \ () Show stations on map ohr 2.07 250 3.17 3.74 4.61 5.8 6.24 7.20 8.67 9.95
%, \ (184239) (2.21-2.87) (2.80-3.64) (3.30-429) (4.03-5.27) (4.86-6.12) (5.35-7.08) (6.11-8.15) 7.23-079) (8.18-11.2)
o, \
2.41 2.91 370 4.41 5.49 6.45 7.56 8.81 10.8 12.5
cm‘:iﬁis 200 223264 (2.60-3.19) (3.41-4.06) (4.04-481) (4.99.5.96) (5.82-6.98) (6.74-8.14) (7.77-9.47) (9.33-115) (10.7-13.4)
) s _— 2.80 338 4.30 5.09 6.29 7.35 8.54 9.87 1.9 13.7
: Location information: 2-0ay (257-3.09) (3.11373) (2.94-475) (4.65-561) (5.71-6.81) (6.61-8 05) (7.62-9.34) (872-10.8) (10.4-13.0) (11.8-15.0)
< ¢.,|| Name: Dover Twp. Pennsylvania,
i e P i 3dm 2.98 3.59 4.55 5.38 6.65 7.76 9.01 104 12.6 145
3 Latitude: 39.9951° Y (2.74.3.28) (3.31-3.96) (4.18-5.01) (493.592) (6.04.7.28) (7.00-8.49) (8.06-9.84) (9.23-11.4) (11.0-13.7) (12.5-15.8)
Longitude: -76.8530° da 3.16 3.80 4.81 5.68 7.00 8.17 9.49 1.0 13.3 153
Elevation: = 4 (291-3.47) (351-4.18) (443.528) (5.20-6.23) (6.37-7.68) (7.38-8.92) (8.50-10.3) (9.74-12.0) (11.8-145) (132-16.7)
+da 3.69 4.43 5.55 6.51 7.97 9.24 10.7 12.3 14.7 16.9
Y| (341405 (4.10-4.87) (5.11-6.09) (5.987.13) 727872 (8.37-10.1) (9.59-11.6) (10.8-13.4) (12.9:16.1) (14.6-18.4)
10.day 4.25 5.09 6.30 7.31 8.81 10.1 11.5 131 15.4 17.3
Oricas Y| (394463 (4.72-5.55) (5.82-6.86) (6.75-7.95) (8.08-0.58) (9.21-11.0) (10.4-125) (117-142) (13.6-16.7) (15.2-18.8)
= 20 577 6.85 8.20 932 10.9 122 136 161 172 19.0
Y| (5.426.18) (6.44-7.33) (7.70-8.79) (8.73-9.98) (102-11.7) (11.413.1) (12.6-14.5) (13.9-16. (15.7-18.4) (17.1203)
. § 00 713 8.42 9.93 1.2 12.9 143 15.8 173 18.5 212
% o V| 74759 (7.95-8.96) (9.36-10.6) (10.5-11.9) (12.1-13.7) (13.4-15.2) (14.7-16.8) (16.0-18. (17.9-20.7) (19.4-22.6)
p 15day 8.97 105 12.2 13.5 15.3 167 18.1 196 21.5 23.0
| West York Y (8.54.9.46) (10.0-11.1) (11.6-12.9) (12.9-14.3) (14.5-16.2) (15.8-17.6) (17.1-19.1) (18.4.20.6) (20.1-227) (21.4-24.4)
3 s0day 10.7 12.6 14.4 15.8 17.8 19.2 207 222 24.1 25.6
- 2 + Y (102-11.3) (12.0-132) (13.7-15.1) (15.1-16.6) (16.9.18.8) (18.3-20.2) (19.6-21.7) (20.9-23.3) (22.6-25.4) (23.927.0)
East®! fis™
pegin f s % = * Frecipitation frequency (PF) estimates i this table are based on frequency analysis of partial duration series (FDS)
3km = 4 et Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a given duration and average
—_ S —————— * Source: ESRI Maps recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipiation (PMF)
o mi ™ 7 » ® L= = Source: USGS estimates and may be higher than currentiy valid PMP values.
- = - = Please refer to NOAA Allas 14 decument for more information.

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES

WITH $0% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION
NOAA Atlas 14, Volume 2, Version 3

Estimates from the table in GSV format:| Precipitation frequency estimates v H Submit ‘




Above Ground Stormwater BMP

RAIN GARDEN PLANTINGS

CMINIMUM 1
PLANTINGS

AREA (OA)
GRASS SEED

|_._2_._‘ % T
wwn\d

SHRUE OR 3 PERENMIAL/FERN
PER 100 SQUARE FEET OF QUTSIDE
OF RAIN GARDEN - SEE PLANTING LIST)

[—-— 2 +|

/<a' TOPSOIL LAYER

. o e
%@/ ¥ ﬁ/@g—&v&, UNCOMPACTED
SOIL SUBGRADE

-4

REQUIRED STORAGE VOLUME

Impervicus Area
(F)

500 | 600 [ 700 | 200 | 500 | 1000 | 1200 | 1200 | 1300

1400 | 1500 ( 1500 | 1700 | 1200 | 1800 ( 2000

Required Storage

Volume of Rain 42 50 58 67 - 83 92 100 108 17 125 133 142 15 158 167
Garden (CF)
Required Rain Garden Size
Width (x)
10 11 12 13 14 15 18 20 25 30
10 34 38 42 46 320 24 b6 74 34 114
11 38 43 a7 22 26 61 74 33 106 128
12 42 47 52 57 62 67 82 92 117 142
= 13 46 52 57 63 68 74 S0 101 129 156
= 14 50 56 62 68 74 80 a8 110 140 170
Eﬂ 15 54 61 67 74 80 87 106 119 152 =
18 66 74 82 30 98 106 130 146 186 -
20 74 83 92 101 110 115 146 164 = =
25 94 106 117 125 140 152 186 - = -
30 114 128 142 156 170 = = = =

RAIN GARDEN

Rain Garden Native Planting List

Perennials and Ferns:

Blue false indigo (Baptisia australis)
Blue flag iris (Iris versicolor)

Blue star [W

Blue yervain (Verbena 1;@;,@@)
Boltonta (Bolioma asteroidss)

Boneset (Eupatorium pvgxﬁglggggm)
Bottlebrush grass cmm

Broomsedze (Andropogan i

Cardinal flower (Lobelia cardmahs)
Cinnamon fern (Qsmunda cinnamemea)
Culvers root (Vsromisastiwm Vitghucum)
Golden ragwort (Sengcio aureus)
Goldenrod (Solidago pafula. S. rugosa)
Great blue lobelia (Lobelia giphlitica)
Green bullmish (Scimus atrevirsns)
Horsetail (Equisetum species)

Marsh marigold (Caltha palystas)
Mistflower (Eupatorium colestinum)
Monkey flower (Mimulus ringens)

New England aster (Aster novae-anglia)
New York aster (Aster novi-belgn)
Obedient plant (Physotegia virginiana)
Royal fern (Qsmunda regalis)

Seedbox (Ludwigia alternifolia)
Sensitive fern (Qnoclea sensibilis)
Sneezeweed (Helentum gyiumnale)
Soft rush (Juncus gffusus)

Swamp milkweed (Asclepias mcamata)

Swamp rose mallow (Hibiscus moscheutos)
Swamp sunflower (Helianthus angustifoliys)

Switchgrass (Pamcum virgatum)

Threadleaf coreopsis (Coreopsis yeghicillata)

Tussock sedge (Cagex stricta)
White turtlehead (Chelone glabra)
Woolerass (Scimus sypernus)

Shrubs:

American beautyberry (Calicarpa americana)
Arrowwood (Viburnum dentatum)

Black chokeberry (Aronia melanocarpa)
Broad-leaved meadowsweet (Spirea latifolia)
Buttonbush (Cephalanthys occidensalis)
Elderberry (Sambucus canadensis)
Inkberry (Tlex glabra)

Narrow-leaved meadowsweet (Spirea alba)
Ninebark (Physocarpus opulifolivs)
Possumbaw (Vibumum nudum)

Red-osier dogwood (Cornug sericea)

St. Iohnswort (Hypenicum densiflorum)
Silky dogwood (Cornys amomum)

Smooth alder (Alnus serrulata)

Spicebush (Lindera benzoin)

Swamp azalea (Rhododendron yiscosum)
Swamp rose (Rosa palusins)

Sweet pepperbush (Clethra glnifolia)

Wild raisin (Viburnum gassinoides)
Winterberry (Ilex yerticillata)

Virginia gyeetspire (Itea virginica)



Construction of Above Ground BMPs

* |nstall erosion and sedimentation control facilities

e Excavate the SWM Facility to the required depth Contact
the municipality for inspection once excavated

* Place amended soil

Choose plants that are native,
non-invasive, and tolerant of droughts.
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Deep, dense roots help
break up soil and increases
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water absorption.
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Construction of Above Ground BMPs

* |Install plantings as shown on the
plan. Mulch may be required for
ground cover until plantings are
established

e Stabilize and seed all disturbed
areas




Maintenance for Above Ground BMPs

gn:t-z -
T
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Treat weeds/invasive species
Replace any dead plantings

Ensure ground within and
around facility is stabilized

Ensurethe facility.is dewatering

within a 72 ho~



Subsurface Stormwater BMPs

L
W=
a
x
d

KEY
LENGTH OF STRUCTURE =

LENGTH OF SEEPAGE TRENCH (FT.)

WIDTH STRUCTURE (FT)
= EAVE OVERHANG (FT) = TRENCH DISTANCE FROM STRUCTURE (FT)
= WDTH OF SEEPAGE TRENCH (FT)
= DEPTH OF SEEPAGE TRENCH (FT) = 2°

REQUIRED STORAGE VOLUME

Impervious Area

(5F)

500 | s00 | 700 | 800 | SO | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 1600 | 1700 | 1200 | 1900 | 2000

b
1" MINIMUM

, [
\ I

LENGTH OF STRUCTURE )LENGTH OF SEEPAGE BED (FT.)

= DISTANCE FROM EAVE OVERHANG TO EDGE OF SEEPAGE BED (FT) = 1' MINMUM
= WDTH OF SEEPAGE BED (FT)

W+ 2 FT .
d = DEPTH OF SEEPAGE BED = ©

REQUIRED STORAGE VOLUME

Total Reguired

Storage (CF) 83 100 [ 417 | 133 | 150 167 183 200 17 233 250 267 283 200 317 333

Impervious Area
(SF) 500 | 500 700 | 200 | 900 | 1000 1100 1200 1300 1400 1500 1600 1700 1z00 1300 2000

Required Storage

Volume Per Pit 42 | s0 | 58 | &7 | 75 a3 92 100 108 117 125 133 142 150 158 167

(CF)

Required Storage

Required Pit Size

- NOTE
Pit Width (x) 1 TRENCH MUST BE PROVIDED ON EACH SIDE
1] 2[3]a[s5]e6[7]8]0]10 OF STRUCTURE.
L |
10| & 16 24 32 [ 40 48 56 54 72 80 2 ?‘%EEDO]-EXT#LEEQCH TO BE WRAPPED N CLASS
15|12 | 24 36 48 60 72 B4 | 96 | 108 | 120 | 3. TRENCH TO BE FILLED WITH CLEAN STONE
20 (3/4" MIN, SIZE),
= 161 32 1 48 | 64 | B0 | 96 L1121 128 18411800 , IRENcH TO BE CONSTRUCTED 4T 0% SLOPE
= 25|20 40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 ON UNDISTURBED SOI
30| 24| 25 | 72 | o5 | 120 | 142 | 168 | 192 | - | - | 5 TRENCH 10 BE CHECKED REGULARLY TO
® MAINTAIN PROPER OPERATION.
3 35| 28 56 B4 | 112|140 | 168 | 156 - - -
-‘E 40 | 32 64 56 | 128 | 160 | 152 - - - -
45 (36| 72 | 108 | 144 | 180 - - - - -
50 | 40| 80 | 120 160 - - - - - -
55|44 | 88 | 132 [ 176 - - - - - =

STRUCTURES WITHOUT GUTTERS A

Wolume Per Pit 42 | 50 | 58 | 67 | 75 83 52 100 w08 | 117 125 133 142 | 150 158 167
(CF)
NOTES

1.) SIDE_OF BED TO BE WRAPPED IN CLASS 1
GEOTEXTILE.

2.) BED TO BE FILLED WITH CLEAN STONE (3/4"
MIN. SIZE).

3.) BED TO BE CONSTRUCTED AT 0% SLOPE ON
UNDISTURBED SOIL.

4.) BED TO BE CHECKED REGULARLY TO MAINTAIN
PROPER OPERATION,

STRUCTURES WITHOUT GUTTERS B




Subsurface Stormwater BMPs

| < |
_A__ BLAN viEW
pa—

1 478 PERFORATED PVC
L
PROPOSED —_
STRUCTURE
1w
D ;' ¥
4~ SOUD WALL PVC (TYP.) T

PVC QEANUJT—J

L3
AT GRADE (TYP.)

OVERFLOW FITTING
PROPOSED "
18" MIN.
STRUCTURE [ 47¢ PERFORATED Pvc 87 PVC CLEANOUT
12" TOPSOIL /— AT GRADE
T ELBOW
4" PVC (TYP.) —

FOR INSPECTION AND CLEAN OUT.
SUITABLE STRUCTURES INCLUDE YARD

INLETS, PVC CROSS PiIPI

€. P
BASIN, OR APPROPRIATE ALTERMATIVE

4"X8"XB" TEE
WITH CAPPED END
OR_EQUIVALENT
STRUCTURE

SUMP PUMI

D=3.5-
WEEP HOLES
AASHTO §1 (TYP.)

UNDISTURBED LEVEL
UNCOMPACTED SOIL

TOP_AND SIDE TO BE WRAPPED
IN CLASS 1 GEOTEXTILE WTH
MIN. 12° OVERLAP

REQUIRED STORAGE VOLUME

INFILTRATON
TRENCH

6" BERMT 2

L F

NEW IMPERVIOUS
AREA

d
i {

SECTION VIEW

r
m
=

= LENGTH OF NEW IMPERVIOUS SURFACE (FT) = LENGTH OF INFILTRATION TRENCH
= WDTH OF NEW IMPERVIOUS SURFACE TRENCH

= WIDTH OF SEEPAGE TRENCH (FT)

= DEPTH OF SEEPAGE TRENCH (FT) = 3’

oxgr

NOTES

1.) SIDE OF TRENCH TO BE WRAPPED IN PENMDOT CLASS 1 GEOTEXTILE.

2.) TRENCH TO BE FILLED WiTH CLEAN STONE (3/4" MIN, SIZE).

3.) TRENCH TO BE CONSTRUCTED AT 0% SLOPE ON UNDISTURBED SOIL.

4.) TRENCH TO BE CHECKED REGULARLY TO MAINTAIN PROPER OPERATION.

5.) 6" BERM MAY BE REMOVED AS DEEMED APPROPRIATE BY THE MUNICIPALITY

Impervious
Area (SF) 500 | 600 | 700 | 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1500 2000
Reguired
Storage Volume 42 50 58 &7 75 a3 82 100 102 1z 125 133 142 150 158 167
Per Pit (CF)
Required Pit Size
——— NOTES
Pit Width (x| 1. BOTTOM OF BED ELEVATION TO BE
s [ e[ 7] 8] o9 1w]11]12]15] 20 4.5' BELOW SURFACE TO ACCOUNT
FOR 1" OF TOPSOIL OVER
5 35 42 49 56 63 70 77 B4 105 | 140 INFILTRATION BED.
1] 42 50 59 67 76 B4 92 101 | 126 | 168 2. PIPE TO BE APPROPRIATELY SIZED
7 | a9 | so | 6o | 78 | 88 | o8 | 108 | 118 | 147 | 196 TO CARRY ROOF WATER. PVC PIPE
= SHALL HAVE A MIN. DIAMETER OF
: 8 56 67 78 S0 101 | 112 | 123 | 134 | 168 - "
T 9|68 | 76| 88| 01]113[126f 30 1s1]1ma| - |3 Ew#gkégo CLEANOUTS TO BE
WITHIN INFI L
$110] 70 | 84 | 98 | 112 126 | 140 [ 154 | 168 | - | - | 4 BED TO BE CHECKED REGULARLY TO
E 11| 77 92 108 | 123 | 139 | 154 | 169 | 185 - - MAINTAIN PROPER OPERATION
12 | &8s 101 [ 118 | 134 | 151 | 168 | 185 - - -
15| 105 | 126 | 147 | 168 | 189 - - - - -
20|10 | aem 06| - | - | - | - | - -] -

STRUCTURES WITH GUTTERS

Required Storage Volume

Impervious Area

5 | 10|15 | 20| 25| 30| 235 | 40| a5 | 50| 55| 0| es| 70| 75
width (Ft) - W
?:;u')'fdp‘tw'dth 07| 14|21|28|35|42|49|56|63|70|77| 849198105

AT GRADE IMPERVIOUS




Construction of Subsurface BMPs

e Reminder: Only 40% of total
facility volume may be credited
for stormwater storage

* |nstall erosion and
sedimentation control facilities

e Excavate the SWM Facility to
the required depth. Contact the
municipality for inspection once
excavated




Construction of Subsurface BMPs

* Line sides of excavation
with Geotextile, leaving
enough to fold over top
if a closed facility

*  Backfill SWM Facility
with required stone.
Install piping, cleanouts,
and associated facilities
as detailed




Construction of Subsurface BMPs

* Close geotextile material over
stone bedding if a closed
facility, and place topsoil.

e Stabilize and seed all disturbed
areas.




Maintenance for Subsurface BMPs

e Remove sediment and debris from
cleanouts

e Check any pipe connections

e Ensure no settlement above or around
facility

e Y

|

S



QUESTIONS?

Derek J. Rinaldo, E.I.T.
Client Representative
dir@csdavidson.com

(717) 846-4805
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