APPE

NDIX B

STORMWATER MANAGER

Anyone performing a regulated activity mu
Management Permit Application, and subm

activity is by this Ordinance as:

Regulated Activity - Any earth disturbanc

TENT PERMIT APPLICATION

st complete the accompanying Stormwater
it it to Exeter Barough. A regulated

- activities or any activities that invelve the

alteration or development of land in 2 manner that may affect stormwater runoff.

This includes but is not Hmited to: the cleay
placement of pavement (driveways, parkin,
other structures (homes, sheds, garages, cof
activities which alter the way stormwater r

defined by this Ordinance as:

Impervious Surface (bmpervious Area) -
water into the ground. Impervious surfaces
sidewalks, pavements, parking lots, drivew
"*Gravel (Crushed Stone),’ for when gravel

Gravel (Crushed Stone) - Cansidered to |
stone is for transportation purposes, parkin

gravel is compacted at any time during or
considered as impervious area.

Depénding on the amount of impervious a

to the project site, this Ordinance requires
and correspondingly different levels of de

ing of wooded areas, grading and excavating,
b areas, roads), construction of buildings and

mmercial and ndustrial birildings), and other

s off of the landscape. Impervious area is

A surface that prevents the infiltration of
include, bt are not limited to, streets,
ays, roofs, stone patios. See definition of
classifies as Impervious area.

ne impervious when the intended wse of the
o areas, canstruction areas, trails, or if the
after its placement; landscaping stone is not

rea placed and the amount of earth disturbance
different levels of stormwater management,
iign and review. The applicant shall be

q
o

responsible to reimburse Exeter Borough for any review costs incurred by Exeter

Borough for the services of a'qualified pra

Level 1:
disturbance is less than 5,000 sq. ft.

Submit Level 1 Application documenting

ft. Upon providing such documentation, 1

Level 2: Proposed impervious area is bg

earth disturbance is between 5,000 sq. fi.

Stormwater Management Controls: Ut
stormwater controls as outlined in Ordinal
stormwater management controls for smal
Submission: Submit the Stormwater Man]

for DIA; the worksheet in this Ordinance
or may be modified as Exeter Borough se

Proposed impervious area i

fessional.

s less than 1,000 sq. ft. and total earth

the proposed impervious area is less than 1,000 sq.
1o further application or plan shall he required.

tween 1,000 sq. ft. and 5,000 sq. ft. or total
and 10,000 sq. '

lize Disconnected Impervious Area (DIA) for

nce Appendix C.1; if DIA cannot be achieved, wtilize
Il projects as outlined in Ordinance Appendix E.
lagement Permit Application and computations
Appendix C.1 may be used and submitted as is,

es fit. If DIA cannot be achieved, submmit




computations for Stommwater Management for Small Projects; the worksheet in this
Qrdinance Appendix E may be used and submitted as is, or may be modified as Exeter
Borough sees fit; the easiest mechanjsin is to include the application with Building Permits.
Review: At the sole discretion of Exefer Borough the review of the application and
computations may require the services| of a qualified professional. The application mmst be
approved prior to the issnance of any Building permit.

Level 3: Proposed impervious area i§ between 5,000 sq. f. and 10,000 sq. . or total
earth disturbance is between 10,000 sq. ft. and 20,000 sq. ft.

Stormwater Management Controls:| Capture and permanently remove the first 2 inches
of runoff over afl proposed imperviong areas; infiltrate at least the first 0.5 inches.

Submissien: Submit the Stormwater Management Permit Application and computations
for permanently removing the first 2 inches of ranoff over all proposed impervious areas;
the warksheet in this Ordinance Appendix D may be used and submitted as is, or may be
modified as Exeter Borough sees fit.
Review: Reviewing the application and computations shall be performed by a qualified

professional. The application must be Approved prior to the issuance of any building permit.

Level 4: Propesed impervious area i greater than 10,000 sq. f. or total earth
disturbance is greater than 20,000 sq. ft.

Stormwater Management Contrels: AU requirements of this Ordinance are applicable,
including water guality and volume cqntrols as found in Article III Section 303 and peak
rate conirols as found in Article I Section 304.

Submission: Submit the Stormwater Management Permit Application and Stormwater
Management (SWM) Site Plan as in Article IV of this Ordinance.

Review: Reviewing the application ald SWM Site Plan shall be performed by a qualified

professional. The application must be|approved priar to the issnance of any building permit.
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Small Project Stormwg

Per Exeter Borough’s Act 167 Stormwater Managems
whenever more than 1,000 square feet of impervious

Level 1
iter Management Application

nt Ordinance, a stormwater management plan is required
surfaces are proposed. Impervious surfaces are areas that

prevent the infiltration of water into the ground and shall include, but not be limited to, roofs, patios, garages,

storage sheds and similar structures, and any new stre

ets or sidewalks.

| To Calculate Impervious Suifaces Please Complete This Table

Surface Type

Length

X

Width

| Proposed Impervious

Area

Building
(area per downspaut)

iy

1]

Driveway

Parking Areas

Patios/Walks

Other

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X |

Total Impervious Surface Area to be mg

:nagéd (sum of all areas)

If the Total Impervious Surface Area is LESS TH

below.

Based Upon the information you have provided a $7
regulated activity. Property Owner Acknowledges {
stop work order or permit revocation. Acknowledgg
owner or owner's legal representative. I further ackn
employees of Exeter Borough are granted access to

as may be required.

[AN 1,000 Square Feet, please read, acknowledge and sign

ormwater Management Plan IS NOT required for this
hat submission of inaccurate information may result in a
ement of such is by signature below. I declare that I am the
lowledge that the information provided is accurate and

the above described property for review and inspection

| OWNER

ADDRESS

DATE
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EXETE]
STORMWATER MANAGH

R BOROUGH
'MENT PERMIT APPLICATION

USE FOR LEVEL 2, 3 & 4 REGULATED ACTEVITIES

Applicant and Applicant Address:

Nature of Activity (i.e. driveway, single-lot

etc.):

structure, parking lot, road, trail, subdivision,

Total Proposéd Impervious Area (I) (sq. ft.):

Total Proposed Earth Disturbance (ED) (sq.

ft.):

Level 1: (I) is less than 1,000 sq. ft. and (ED) is Jess than 5,000 sq. fi:

Level 2: (I) is between 1,000 sq. ft. and 5,000 sq
h'd

. ft. or (ED) 1s between 5,000 sq. ft. and 10,000 sq. f.

A

Complete and attach. worksheet
contained in Ordinance Appendix

C.1 or E (or equivalent)

v

Is worksheet attached?
No
Yes

v

Level 3: (I) is between 5,000 sq. ft. and 10,000 s

g. ft. or (ED) is between 10,000 sq. ft. and 20,000 sq. ft.

4

F -

| Complete and attach worksheet
contained in Ordinance Appendix

D (or equivalent)

L

Is worksheet attached?
No
Yes

h 4

Level 4: (1) is greater than 10,000 sq. f. or (ED]

is greater than 20,000 sq. ft.

h &
Complete and submit SWM Site Isa SWM Site Plan included?
Plan in accordance with B No P>
Ordinance Article IV Yes b

v

Show on the accompanying sketch that advgrse downstream stormwater impacts are not created or
worsened, and that additional stormwater runoff will not discharge towards adjacent property owners.

R]l requirements of the Ordinance have been met. A

pplicant Signature:

Date:

FOR REVIEWER ONLY

Reviewed by (print):

This stormwater management permit application has been

Signature:

 Reason for Denial:

APPROVED DENIED (circle one)

Date:
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PROJIEC

T SKETCH

- Show direction of proposed stormwater
- Show all structures within 50 feet of sit
- If storm sewers are present, show apprq

discharges

(92

ximate location of inlets
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EXAMPLE
STORMWATER MANAGEMENT PERMIT APPLICATION

Applicant and Applicant Address:

‘ Joe Homeowner
' 123 Site Street
Anytown, PA 12345

Nature of Activity (i.e. driveway, single-lot
structure, parking lot, road, trail, subdivision,
etc.): ‘

\I
l

I

Construction of singlesfamily home,
driveway, and stone patio

|
|

| Total Proposed Earth Disturbance (ED) (sq

Total Proposed Impervious Area @) (sq. f.)

3,300 square feet

ft): 6,000 square feet

Level 1: (I) is less than 1,000 sq. ft. and (ED) is less than 5,000 sq. ft:

T
Level :zj,m'is between 1,000 sq. . and 5,000 5

Primeg o

q. ft. or (ED) is between 5,000 sq. ft. and 10,000 sg. ft.

4

¥

b, 2 3
Complete and attach worksheet Is worksheet attached?
contained in Ordinance Appendix P No
| C.1 or E (or equivalent) ¢ Yes™

! Level 3: (I) is between 5,000 sq. ft. and 10,000

sq. ft. or (ED) is between 10,000 sq. ft. and 20,000 sq. ft.

v

Complete and attach worksheet
contained in Ordinance Appendix
D (or equivalent)

-y
Is worksheet attached?

No
YUD

| Level 4: (I) is greater than 10,000 sq. &t. or (ED) 1s greater than 20,000 sq. f.

v
Complete and submit SWM Site Is a SWM Site Plan i]lClude?ﬂ
Plan in accordance with — No
Ordinance Atticle IV Yes

!
|

v

Show on the accompanying sketch that ad
Lworsened, and that additional stormwater

verse downstream stormwater impacts are not created or
runoff will not discharge towards adjacent property Owners.

|| All requirements of the Ordinance have been met,

Applicant Signature Josepl Homeowsen Date: §/30/2010

FOR REVIEWER ONLY
This stormwater management permit ap

| Reviewed by (print): Municipal Offig

i |

P,,»P"""”'f_ b
plication has been QHQPREXEE DENIED (circle one)

ial Reason for Denial: N/A

| | Signature: Mumicipal Official

Date: §/20/2010
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EXAMPLE 1 PROJECT SKETCH — Ho$eowner opted to utilize the worksheet
provided in Appendix C.1 to show stormyater management for DIA.

Joe Homeowner family home with 500 sq ft. driveway (10° x 507) and 800 sq. ft. stone patio

123 Site Street (20’ x 40%). The back half of the house discharges to rainspouts underground.
Anytown, PA 12345
Nearest waterbody: No more than 1,000 sq.[ft. can discharge to one point on the surface.

Applicant Address: Brief Description of Plgcct Constroction of 2,000 sq. ft. (40° x 507) single-

Tributary to Mill Creele | Number of surface disgharge peints required: 3

Total Proposed Discharge Dis“iﬁarge Discharge | Discharge Dischargeﬂ
Tmpervious Area (A): Point 1: Point 2: Point 3: Point 4: Point 5:
3,300 sq. ft.
Total Earth Front of Home Driveway Patio _ NA N/A
Disturbance: r Arear Axea: Area: Area: Area:
6,000 sq, . 1,000sq.f | 500q.ft 800 sq. f. N/A N/A
Are rainspouts Tmpervious | Impervious Tmpervious Tmpervious Impervious
discharged Path Length: | Pathlength: | PathLength: | Path Length: Path Length:
undergromnd? (Y/N) 201t 10 f 201t N/A N/A
Yes

= i Pervious Path | Perviqus Path | Pervious Path | Pervions Path | Pervious Path
Ff yes, c_untn]:-ujlng Lengih: 1e ¥ Length: Length: Length:
impervious area (B): 30 ft sp 401t N/A N/A
1,000 sq. ft.
Total Impervious Area | Pervious Path | Pervigus Path | Pervious Path | Pervious Path Pervious Path
Discharged on Surface Slope <10%? | Slop <10%? | Slope<10%? | Slope <10%? | Slope<10%?
(A)-(®B): (/) m) (¥/N) (Y/¥) ¥
3,300 —1,000=
2,300 sq. ft. Yes es Yes N/A N/A

HSG Soil Group from Appendix F.2 Hydrologic Soils Group Map (Cannot be “D” Soils): HSG*“C?

Project sketch:

e i

g ki b

.!}, o saatess|isiee @ - < e L L RE

¥ |

IJ . - ’7 Underground J

r’I‘rib.toIvﬁll_'Creak l . W seow 2] : i, i :

Discharge Point 3 S
40 fest; Slope<10% Al -

g

Discharge Point 2
50 feet; Slope<10%

Discharge Point 1
30 feet; Slope<10%




EXAMPLE 2 PROJECT SKETCH -1
provided in Appendix C.1 to show stor

omeowner opted to utilize the worksheet
water management for DIA.

Applicant Address: Brief Description of Broject: Construction of 2,000 sq. ft. (B0 x 507 single- |
Joe Homeowner family home with 500 [sq. ft. driveway (10 x 507) and 800 sq. ft. stone patio
123 Site Street (20’ x 407). The back Balf of the house discharges to rainspouts underground.
Anytown, PA 12345 .
Nearest waterbody: No more than 1,000 sq. ft. can discharge to one point on the surface.
Tributary to Mill Creek | Number of surface djscharge points required: 3 .
Total Proposed Discharge Di.:r.harge Discharge Discharge Discharge
Tmpervious Area (A): Point 1: Pgint 2: Point 3: Point 4: Point 5:
3,300 sq. ft. _
Total Barth Fromt of Home Driveway Patio N/A N/A
Disturbance; Areq: Area: Arven; Area: Area:
6,000 sq. ft. 1,000 sq. fL 500 sq. 800 sq. &t WA N/A
Are rainspouts Impervious Impjervious Impervious Impervious Impervious
discharged Path Length: | Patlj Length: | PathLength: | Path Length: Path Length:
underground? (Y/N) 20 50 £t 20 ft N/A N/A
Yes

T Pervious Path | Pervious Path | Pervious Path | Pervious Path | Pervious Path
?f YES, cﬁuntnbnhng Length: Length: Length: Length: Length:
impervious area (B): N/A N/A 40 N/A N/A
1,000 sq. ft.
Total Impervious Avea | Pervious Path | Pervious Path | Pervious Path Pervious Path | Pervious Path
Discharged on Surface Slope <10%? | Sloge<10%? | Slope<10%? Slope<10%? | Slope<10%?
A)-(®): (Y/N) (Y/IN) (¥Y/IN) (¥/N) (Ymy
3,300-1,000= '
4 ggg % ﬂoo N/A N/A Yes N/A N/A

HSG Soil Group from Appendix F.2 Hydrolog

bic Soils Group Map (Cannot be “D” Soils): HSG“C”

Project sketeh:

i
\i‘
1%

t Trib.

to Mil] Creek J !

Underground
Rainspout Discharge

PSSR Y

Discharge Point 3
40 feet; Slope<10% |-

TTETE
Sl

|

Discharge Point 1

D ety
i Kl
i \ 1 P
: -

I 5!:1'1 I:I-'ifﬁll-‘ m ‘

| Discharge Pomt2 |
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APPENDIX C.1

DISCONNECTED IMPERVIOUS AREA (DIA) AND WGRKSH.EET

When a regulated activity creates impervioys areas between 1,000 sq. ft. and 5,000 sq. ft,
or total earth disturbance between 5,000 and 10,000 sq. ft., the stormwater management
requirements follow Appendix C.1 —Disconnected Fmpervious Areas (DIAs), of this

Ordinance. If site conditions prevent the re

quirements of Appendix C.1 from being met,

then the first 1 inch of runoff shall be captured and controlled in a manner consistent with

Appendix E — Stormwater Management for

Small Projects, of this Ordinance.

‘When rooftop or pavement runoff is directed to a pervious area that allows for
infiltration, filtration, and increased time of concentration, the contributing rooftop or
pavement area may qualify as a Disconnected Impervious Area (DIA). A rooftop or

pavement area is considered to be a DIA if

° The soil, in proximity of the dischar
group “D” or equivalent (see Appen
o The overland flow path (pervious a1

positive slope of 10% or less;

° The length of overland flow path (p

or equal to the contributing rooftop
o The length of overland flow path (p
25 feet.

If the discharge is concentrated at one or m
feet of impervious area may discharge to a
other spreading device is required for conc
discharges along the edge of the pavement,

it meets the requirements listed below:

oe area, is not designated as hydrologic soil
dix F.2. Hydrologic Soil Group Map),
rea serving as BMP) from discharge area has a

ervious area serving as BMP) is greater than

or pavement length;
ervious area serving as BMP) is greater than

ore discrete points, no more than 1,000 square

ny one point. In addition, a gravel strip or
entrated discharges. For non-concentrated

this requirement is waived; however, thete

must be a provision for the establishment gf vegetation along the pavement edge and
temporary stabilization of the area until vegetation becomes stabilized.

If rainspouts are discharged underground o provide infiltration, the portion of the
impervious area draining to those rainspouts is waived from the DIA discharge
requirements. Rainspouts discharged unddrground which are directly connected to a
storm sewer system are not waived from the DIA requirements.

(C.1)-1




Computations for DIA as a BMP

musﬁ be submitted to Exeter Borough. This
le

worksheet is provided as an exam r may be used for the computations.
Applicant Address: | Brief Description of Project:
Nearest waterbody: No more than 1,000[sq. ft. can discharge to one point on the surface.

Number of discharge points required: :
Total Proposed Discharge Digcharge Discharge Discharge Discharge
Tmpervious Area (A): Point 1 Boint 2 Point 3 Point 4 Poini 5
Total Earth Area: Area: Area: Area: Area:
Disturbance:
Are rainspouts Impervious Tmpervious Tmpervious Tmpervious Tmpervious
discharged Path Length: | PathLength: | Path Length: | Path Length: | Path Length:
underground? (Y/N)
It tributin Pervious Path | Pexfvious Path | Pervious Path | Pervious Path | Pervious Path
1 yes, conf I PC Length: Length: Length: Length: Lengtih:
impervious area (B):
Total Tmpervious Area | Pervions Path | Pervious Path | Pervious Path | Pervious Path | Pervious Path
Discharged on Surface | Slope<10%? | Slgpe<10%? | Slope<10%? | Slope <10%? | Slope<10%?
&)~ (B): () N (¥N) ¥/m) (¥

'|

HSG Soil Group from Appendix F.2 Hydrolg

hgic Soils Group Map (Cannot be “D” Soils):

Project sketch:

(C.1)-2
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Example: Joe Homeowner would like to bugt
backyard stone patio. The home is 2,000 sq.
asphalt driveway is 500 square feet.

EXAMPLE

d a single-family home, witha driveway and
ft., the stone patio is 800 sq. ft., and the

Applicant Address: Brief Description of Prpject: Construction of 2,000 sq. ft. (40" x 50”) single-
Joe Homeowner family home with 500 sq. ft. driveway (10’ x 50°) and 800 sq. ft. stone patio
123 Site Street (20’ x40”). The back half of the honse digcharges to rainspouts underground.
Anytown, PA 12345
Nearest waterbody: | No more than 1,000 sg. ft. can discharge to one point on the surface.
Tributary to Mill Creele | Number of surface di points required: 3
Total Proposed Discharge Discharge Discharge Discharge Discharge
Impervious Area (A): Point 1: Point 2: Point 3: Point 4: Point 5:
3,300 sq. ft.
Total Earth Front of Home Driveway Patio N/A N/A
Disturbance: | Area: Arvea: Area: Area: Area:
6,000 sq. ft. 1,000 sq. ft. 500[sq. 800 sq. ft. WA N/A
Arxe rainspouts Tmpervious Impgrvious Tmpervious Impervious Impervious
discharged Path Length: | Path Length: | Path Length: | Path Tength: | Path Length:
underground? (Y/N) 20 ft pf 20 fi N/A N/A
Yes

A Pervious Path | Pervigus Path | PerviousPath | Pervions Path Pervions Path
X yes, contributing Length: Lehgth: Length: Length: Length:
impervious area (B): 30 & J0f 40F N/A N/A
1,000 sq. ft.
Total Impervious Area | Pervious Path | Pexvipus Path Pervious Path | Pervious Path | Pervious Path
Discharged on Surface | Slope <10%? | Slopg<10%? | Slope<10%? | Slope<10%? | Slope <10%?
(A) - (B): (¥/N) ¥y ) (Y/N) (V)
3,300—-1,000=
2,300 sq. ft. Yes Ves Yes N/A. N/A

HSG Soil Group from Appendix F.2 Hydrologje Seils Group Map (Caunot be “p” Soils): HSG“C”

S RS

Project sketch:
B
. - Underground
: i t Discl
‘ Trib. to Mill Creelc - r -Rampw v
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i 40 feet; Slope<10% ||, ; 3 o
o S, o
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30 feet; Slope<10% T
ik 'y i BN ;
e s o “’ —- e =N 8




€2)-1

APPENDIX C.2

RAINSPOUT DISCONNECTION [FROM SANITARY SEWER SYSTEMS

When roofs are being replaced, rainspout$ must be disconnected from sanitary sewer
systems. The following guidance is provided to enforce this requirement as part of this
Ordinance, and is subject to the municipa| engineer’s discretion. When rainspouts are
disconnected from sanitary sewer systems, it must be shown that adverse stormwater
impacts are not created downstream.
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APPENDIX D

PROJECTS MEETING REQUIREMENTS IN SECTION 303 SUBSECTION B

When a regulated activity creates impervioys areas between 5,000 sq. ft. and 10,000 sq.
fi., or total earth disturbance between 10,000 and 20,000 sg. ft., the stormwater
management requirements foliow Section 303 Subsection B of this Ordinance.

Section 303 Subsection B is duplicated belpw:

B. When CG-1 guidelines are not used, the Simplified Method (CG-2 in the BMP
Manual®) has been modified to accpmmodate 27 of permanently removed tunoff
volume. This method (provided bdlow) is independent of site conditions and
should be used if the Design Storm Method is not followed. For new impervious

surfaces:

1. The first 2 inches of runofff from new impervious surfaces shall be
permanently removed fronp the runoff flow (i.e., it shall not be released
into the surface waters of this Commonwealth). Removal options include
reuse, evaporation, transpiration, and infiltration.

2. Wherever possible, infilirgtion facilities should be designed to
accommodate infiltration of the entire permanently removed runoff;
however, in all cases at legst the first 0.5 inch of the permanently removed
runoff should be infiltratef.

1. Facilities, to the greatest gxtent possible and subject to the Municipal
Engineer’s discretion, shall be designed to drain the permanently removed
runoff volume in a period no less than 04 hours and no greater than 72
hours,

2. Runoff volume in excess |of 2 inches shall be safely conveyed to existing
stormwater collection sygtems of streams, in the direction of the existing

drainage course.

5. This method is exempt fijom the requirements of Section 304, Rate
Controls.
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LEVEL 3 & 4 COMPUTATIONS FOR
Computations for all stormwater facilit

L ALL STORMWATER FACILITIES
ies must be submitted to Exeter Borough.

le, or may be used for the computations.

This worksheet is provided as an exam

Capacity**:

Capacity**:

Applicant Address: Brief Description of Broject:
;
Nearest waterbody: Permanently Removdd Volume = (Z inches / 12) x (Impervious Area)
Total Proposed A Tactor of Safety of|2 is applied to the Tested Infiltration Rate,
Impervious Area: Design Infiltvation Rite = Tested Infiltration Rate / 2
Total Barth Components of the project may be directed to multiple facilities.
Disturbance: Number of facilities usgd:
Soil Testing Method: * Facility #1 Facility #2 Facility #3
Component of Project: Component of Project: Component of Project:
Volume Collected: " Volume Collected: Volume Collected:;
Tested Infiltration Type of Facility: Type of Facility: Type of Facility:
Rate (in/hr):
Volwmne of Facility*: Volume of Facility*: Volume of Facility*:
Area of Facility: Area of Facility: Area of Facility:
Depth of Facility: Depth of Facility: Depth of Facility:
Additional Drawdown Time= Drawdown Time= Drawdown Time =
Cales/Notes: Depth of Facility / Desjgn | Depth of Facility / Design Depth of Facility /
Infiltration Rate = Infiltration Rate = Design Infiltration Rate
Loading Ratio= Loading Ratio = Loading Ratio =
Impervious Area Tmpervious Area Impervious Area
Controlled : Area of Controlled : Area of Controlled : Area of
Facility = | Facility = Facility =
Existing Discharge Pojnt | Existing Discharge Point | Existing Discharge Point
(Inlet/Sewer/Stream): (Inlet/Sewer/Stream): (Inlet/Sewer/Stream):
Discharge Method for Discharge Method for Discharge Method for
Runoff in Excess of 2 Runoff in Excess of 2: Runoff in Excess of 2”:

Capacity**:

*Infiltration facilities with stone beds: 40% void s

ace, multiply volume in stone portion by 0.4. Calculations:

*xTf a grass spillway is used: Capacity (cf)=2.5x
##1f an orifice structure is used: Capacity (cfs)=0

Capacity Calculations:

Length x Freeboard™
6 ¢ Orifice Area X (2 3 32.2 x Flow Depth Above Orifice)*®




Example: A doctor’s office is proposed f
parking lot is 3,000 sq. ft.

or a site. The building 1s 5,000 sq. ft. and the

Applicant Address: Brief Description of Project: A proposed doctor’s office consisting of 5,000
Dr. Office sq. ft. boilding (507 %100’} and 3,000 sq. ft. parking lot (30° x 100%). The-
123 Site Street building drains to the back of the property to an infiltration facility, and the
Anytown, PA 12345 patking lot drains to an infittration facility adjacent the parldng Jot.

Nearest waterbody: Permanently Removed Volume = (2 inches / 12) x (Impervious Area)

Trib, to Mill Creele

= (2 inches/ 12) x (8,000 sq. ft.)

=1,333 cu. ft.

Total Proposed A Factor of Safety of 2 is applied to the Tested Infiltration Rate.
Tmpervious Area: Design Infiltration Rate = Tested Infiltration Rate / 2
8,000 sq. ft. =1in/hr/2
[ = 0.5 in/hr
i Total Earth Components of the project may be directed to multiple facilities.
Disturbance:
12,000 sq. ft. Number of facilities used: 2
Soil Testing Method: Facility #1 Facility #2, Facility #3
Compenent of Project: Component of Project: Component of Project:
Percolation Test Building Parking Lot /A
Volume Collected: Volume Collected: Volume Collected:
5,000 % 2/12 = 833 cu/ft. 3,000 2/12 =500 cu. ft. N/A
| Tested Infiltration Type of Facility: Type of Facility: Type of Facility:
Rate (in/hr): Infiliration Infiltration N/A
Volume of Facility*: Volume of Facility*: Volume of Facility*:
1 in/hr 1,133 cu. f1. 590 cu. ft. N/A
Area of Facility: Area of Facility: Area of Facility:
50°x10°=3500sq. f 30°x 10° =300 sq. ft. " N/A
Depth of Facility: Depth of Facility: Depth of Facility:
1ft stone+13f =23f. | %fLstone+1.3f. =181 N/A
Additional Drawdown Time = Drawdown Time= Drawdown Time =
Cales/Notes: Depth of Faclity / Design | Depth of Facility / Design | Depth of Facility / Design
Tofiltration Rate = Infiliration Rate = Infiliration Rate =
Facilities have 2:1 23ftx 1525].]21,-1410-5 inir= | 1.8ft.x 1;’:, mﬁrgs it/hr= N/A
. . . . .2 hrs 3.2
é&%r;sgn%zg;;il s Loading Ratio = Loading Ratio = Loading Ratio =
’ > TImpervions Area Impervious Area Impervious Area
actual volu_mes e Controlled : Area of Controlled : Area of Controlled : Avea of
greater which provides Tacility = Facility = Facility =
some additional storage | 5,000 sq. f.:5005q. .= | 3,000sq. ft.: 300 sq. ft. = N/A
for larger events. 10:1 10:1
Existing Discharge Pdint | Existing Discharge Point | Existing Discharge Point
Both facilities have: 1 (In]ett/Sewer/St'reani.Bn (Tulet/Sewer/Stream): {Inlet/Sewer/Stream):
foot of freeboard. This Stream Inlet/Sewer System N/A
"1;?;:7121?;3 : %ﬁ%ggéﬁ ?1)1 Discharge Method for Discharge Method for Discharge Method for
; ' Runoff in Execess of 2: Runoff in Excess of 2”; Runoff in Excess of 2”;
the calculations. Spillway Orifice Outlet N/A
Capacity**: Capacity**: Capacity**:
| 50 cfs 77 cfs N/A

*Infiltration facilities with stone beds: 406%o void sp|
Facility #1 has 1 ft. of stone: 500 i x 1 f. stone x 0.4 =200

Depth =1 f. stone + (833 -200)/ S00 i =1 f. + 1.3 =24 %

Facility #2 has % ft. of stone: 300 fi2x % ft. stone x 0.4 =501
Depth =% f1. stone + (500 —60) / 300 sq. ft. = % ft. + 1.3 ft. 4

fice, multiply volume jm stone portion by 0.4. Calculations:
it in stone portion; Volume = 500 f’ stone + (833 —200)=1,133 cu. 1.

i in stone portion; Volume = 150 f* stone + (500 — 60) = 590 cu. ft.
1.8 L.

**Tf a grass spillway is used: Capacity (cfs)=2.5x ]
**If an orifice strncture is used: Capacity (cfs)=10.

Capacity Calculations:

Facility #1 spillway: Capacity =2.5 x (20 ft.) x (L £.)*° =50 bfs
Facility #2 orifice ontlet: Use 1 ft. high by 2 fi. wide orifice: {

[ength x Freeboard™ .
b x Orifice Area ¥ (2x32.2 x Flow Depth Above Orifice)’

Capacity = 0.6 x (2 ) x (22322 x 1) =77 cfs
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AP
STORMWATER MANAG

Applicability: Stormwater management]
5,000 sq. ft. of proposed impervious ares
and 10,000 sq. ft. for which site conditiof
Disconnected Impervious Area (DIA) ag

Note: This small projects document is 1
obtaining prior written approval from Ex
with this document do not relieve the ap;
permits or approvals for activities regula

E.1  Introduction
These methods have been developed to
management criteria for new projects to
Stormwater Management Ordinance of B
locating, and installing on-lot measures,
Practices” (BMPs). Pennsylvania Act 1¢
P.L. 864) and gave Pennsylvania munici
stormwater runoff and surface and groun

Individual home construction projects o
5,000 sq. ft. of proposed impervious areg
sidewalks, and parking areas) are not req
(SWM) site plans to Exeter Borough; ho
infiltration goals, and submit the worksh|

EMENT FOR SMALL PROJECTS

procedures for projects between 1,000 sq. ft. and

. or total earth disturbance between 5,000 sq. ft.
ns prevent the use of Ordinance Appendix C.1 -

a BMP.

ot to be used to plan for multiple lots without
eter Borough. Approvals and actions associated

plicant of the responsibility to secure required
ted by any other code, law or ordinance.

illow homeowners to comply with stormwater
meet the requirements of the Act 167

ixeter Borough including sizing, designing,
referred to herein as “Best Management

v7 was authorized on October 4, 1978 (32 P.S.,
palities the power to regulate activities that affect

dwater quantity and quality.

| single-family lots which result in 1,000 sq. ft. to
(including the building footprint, driveway,
uired to submit formal stormwater management
wever, they must address water quality and

eet as outlined in this small projects document.

If the guidelines presented in this brochure are followed, the individual homeowner will

not require professional services to comy

Section E.2 presents options of BMPs th
management. Section E.3 describes reqy
suitable BMP, and a description of what
and the Small Projects Worlksheet in Tab
to obtain the size and dimensions of the }
Small Project Worksheet.

The stormwater manasement method ;

ly with these water quality and infiltration goals.

it can be considered for on-lot stormwater
irements and outlines the method for designing a
needs to be included on the simple sketch plan,
le E4. Section E.4 contains an example of how
BMPs, complete the site sketch, and prepare the

for small proiects requires:

The first 1” of rainfall runoff fron
(see definition of captured in Arti

1 proposed impervious surfaces to be captured
cle II of the Ordinance).
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The purpose of this small projects document is to help reduce stormwater runoff in the
commuinity, to maintain groundwater recliarge, to prevent degradation of surface and
~ groundwater quality, and to otherwise pratect water resources and public safety.

‘What needs to be sent to Exeter Borongh?

Stormwater computations and a sketch plan must be submitted to Exeter Borough. The
small projects worksheet found in Table 1.4 and a simple sketch plan containing the
features described in Step 5 of Section E.B is provided as an example, or may be used for
submission to Exeter Borough, and if applicable, the contractor prior to construction.
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E.2  Description of BMPs

The following is a description of several tyjpes of BMPs that could be implemented.
Refer to Chapter 6 of the PA BMP Manual which can be found on the PA Department of
Environmental Protection’s website for specifications and steps for construction for the

following BMPs. A list of routine mainterance for each of the BMPs described below is
also included at the end of this section.

Rain Barrels/Cisterns

o Rain barrels and cisterns are large ¢ontainers that collect drainage from roof
leaders and temporarily store watet to be released to lawns, gardens, and other
landscaped areas; rain barrels are typically less than 50 gallons in size, and
cisterns typically have volumes of ip to 1,000 gallons or more, and can be placed
on the surface or underground.

Figure E.1. Rain Barrels.

i

AR RS ; S a ‘ﬁ'
Sourcs (left): hitp:/fwww.rfcity.org/Eng/Stormwater/YourProperty/Y ourProperty. itm |
Source (right): :http:/fwww.floridata.com/tracks/Aransplantedgardener/Rainbarrels.cfm
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~ Figuore E.2. Cisterns.

= T,

Source: Pennsylvania Stormwater Bgst Managemént Practices Manual.




Rain Garden/Bioretention Area -

° Arain garden/bioretention area ig an excavated depression area on the surface of
the land in which native vegetatidn is planted to filter and use stormwater runoff,
depths of 1.0 foot or less are recommended. Planting species should be na.ttive to

Pennsylvania.

Figure E.3. Typical Rain Garden/Bioretention Area.

eF’l[.!ﬂ.'& comaested to Beol Dreins

Gpmed Miser hor Srarfiow

Source: Pennsylvania Stormwater Best

Management Practices Manual.

Table E.1. Sample Plant List for Use in a Rain Garden/Bioretention Area.

Common Name Scientific Name Plant Type
Red Maple Acer rubrimm Tree
Grey Birch Betula populifolia Tree
Shadbush Serviceberry Amelanchier canadensis Tree
Eastern Cotton~wood Populus grandidentata Tres
Virginia Sweetspire Ttea virginica Shrub
Red-Twig Dogwood Cormug sericea (stolonifera) 'Arctic Fire' Shrub
Southern Arrow-wood Viburnum dentatum Shrub
Black Cholce Berry Aronia melanocarpa Shrub
Great Blue Lobelia Lobelia siphilitica Perenmnial
Dwarf Pinle falge aster Boltonia asteroides 'Nana' Perennial
i ‘White false aster Bdltonia asteroides 'Snowbanl' Perennial
i Switcligrass Panicum virgatum Grass

Source: Pennsylvania Stormiwater Best Management Practices Mannal,
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Dry Wells

o A dry well, also referred to as a seepage pit is a subsurface storage facility that
temporarily stores and infiltrates runpff from the roofs of buildings or other
impervious surfaces; recommended depth of dry well is between 1.0 and 4.0 feet.

e Dry Well #1 — structural prefabricatgd chamber; no stone fill.

s Dry Well #2 — excavated pit filled wiith stone fill.

Figure E.4. Dry Well #1 — Structural Prefabricated Chamber.
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Source: ll_ﬁp:ffwww.copelanclconcrateinc.netl 1800652.html

Figure E.5. Dry Well #2 — Excavated Pit Filled with Stone Fill.
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Infiltration Trench

o An infiltration trench is a long, narrow, rock-filled trench with or without a

" perforated pipe that receives stormpvater runoff and has no outlet.

o Runoffis stored in the void space between the stones and in the pipe and
infiltrates through the bottom and into the underlying soil matrix. .

o The width is limited to between 3 4nd 8 feet, and the depth ranges from 2 to 5
feet.

Figure E.6. Infiltration Trench.,
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Routine Maintenance for BMPs

Vegetation along the surface of an infiltration trench should be mair}tained in good
condition, and any bare spots should be revegetated as soon as possible.
Vehicles shouldn’t be parleed or driyen on an infiltration trench, and care should be

taken to avoid excessive compaction by mowers.

Any debris such as leaves blockingflow from reaching an infiltration trench or

bioretention/rain garden should be routinely removed.

While vegetation is being established, pruning and weeding may be required for a

bioretention/rain garden.

Mulch in a bioretention/rain garden needs to be re-spread when erosion is evident.
Once every two to three years or after major storms the entire area may require

mulch replacement.

At least twice a year the landowner needs to inspect the bioretention/rain garden

for sediment buildup and vegetativie conditions.

During periods of extended drought, the bioretention/rain garden requires

watering.

Trees and shrubs in a bioretentionfrain garden need to be ihspected af least twice
per year by the landowner to evaiyate their health. Ifthey are in poor health, they

need to be replaced.

Dry wells need to be inspected by|the landowner at least four times a year and after
significant rainfalls, and debris/trash, sediment, and any other waste material need
to be removed and disposed of at suitable disposal/recycling sites and in

compliance with local, state, and federal waste regulations.

For dry wells, gutters need to be rpgularly cleaned out, and proper connections
must be maintained to facilitate the effectiveness of the dry well.

The filter screen for the dry well that intercepts roof runoff must be replaced as

necessary.

Dry wells that are damaged need fo be fixed or replaced immediately.
If an intermediate sump box exists in conjunction with a dry well, it must be

cleaned out at least once per year,

Rain barrels and cisterns need to be cleared of debris routinely at least every three
months and after significant storms to allow stormwater from gutters to enter them.
Gutters that directly convey rain water to dry wells, rain barrels, and cisterns need
to be routinely cleared of trash and debris at least every three months and after

significant storms.
Rain barrels and cisterns must be|kept covered.

Rain barrels and cisterns should Be routinely erptied so that they are only % of the

way fill to allow for storage of agditional ranwater.

Overflow outlets from rain barrels and cisterns must be kept free and clear of

debris.

Rain barrels and cisterns that are|damaged need to be fixed or replaced

immediately.




E.3. Determination of BMPs and Volume Requirements

All proposed impervious areas must be
new impervious areas and the size of pr

(ncluded in the determination of the amount of
pposed BMPs needed to control stormwater.

Proposed impervious areas on an indiviflual residential lot include: J

Roof area
Pavement
Sidewalks
Driveways
Patios

Porches
Permanent pools
Parking areas

Sidewalks, driveways, or patios that arg constructed with gravel or pervious pavers that
will not be converted to an impervious gurface in the future need not be included in this
calculation. Therefore, the amount of proposed impervious area can be reduced for
proposed driveways, patios, and sidewalks through the use of gravel, pervious pavement,

and turf pavers. All proposed impervio
conveyed to a BMP; no runoff can be d
impervious areas (i.e., street).

All new construction should incorporat

Lis areas must be constructed so that runoffis
irected 1o storm sewers, inlets, or other

e design techmiques that include: minimizing the

amount of land disturbance, reducing impervious cover, disconnecting gutters and
directing runoff to vegetated areas to infiltrate, and redirecting the flow of runoff from
impervious driveways to vegetated areds instead of to the street or gutter.
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Below are the steps that must be undertaken to meet the Otdinance requirements. The
results obtained for each step must be inclyded in the Small Projects Worksheet found in
Table E-4:

STEP 1 ~ Determine the total area of all proposed impervious surfaces (square feet) that
will need to drain to one or more BMPs.

STEP 2 — Determine locations where BMPs need to be placed, and the contributing
impervious area “I” (square feet) to each.

STEP 3 — Select the BMPs to be used and determine the requirements of each from
Section E.3.

STEP 4 — Obtain the required storage volyme “F”* (cubic feet) and surface area “A”
(square feet) needed for each of the propoged BMPs from the appropriate heading below.

Note: all calculations are based on 1 inch pf rainfall.

For Rain Barrels/Cisterns

o The typical volume of a rain barre] is less than 50 gallons; if a greater volume is
required, more than one rain barre] will be needed or a cistern may be used.

o TFor calculations, assume the rain harrel is already 25% fitll.

¢ Calculate volume in Cubic Feet:

Ver =L inch x 1/12 x 1) /.75
e Convert to Gallons:
For Rain Gardens/Bioretention or Dry (Well #1:
o Rain gardens and bioretention aregs are only used for depths less than or equal to
1.0 feet; a dry well #1 is used for depths between 1.0 and 4.0 feet.
o Select the depth “D” (feet) for the facility.
®

For calculations, assume the facility is empty (0% full).
Calculate volume in Cubic Feet: ‘

Ver=(inchx1/12x 1)
o Calculate surface area of the facility in Square Feet:
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For Dry Well #2 or Infiltration Trench

o A drywell #2 is used for depths between 1.5 feet and 4.0 feet; an infiltration
trench is used for depths between 2.0 and 5.0 feet.

o Select the depth “D” (feet) for the facility.

e TFor calculations, assume the void ratio of the stone is 40%.
Calculate volume in Cubic Feet:

Ve =(linchx 1/12x 1) /(0.4
e Calculate surface area of the facility in Square Feet:
Agr = Ver /D

e Determine the dimensions of the facility based on “4* calculated.

STEP 5 - Sketch a simple site plan that includes:

o Name and address of the owner of the property, and or name and address of the
individual preparing the plan, alopg with the date of submission.

o TLocation of proposed structures, (iriveways, or other paved areas with
approximate size in square feet.

o Location, orientation, and dimensions of all proposed BMPs. For all rain
gardens/bioretention, infiltration trenches, and dry wells, the length, width, and
depth must be included on the plgn. For rain barrels or cisterns the volume must
be included.

o Location of any existing or propgsed on-site septic system and/or potable water
wells showing rough proximity tp infiltration facilities.

e Location of any existing waterbodies such as; streams, lakes, ponds, wetlands, or
other waters of the Commonwealth within 100 feet of the project site, and the
distance to the project site and/of BMPs. It is recommended that the project or
BMPs be located at least than fifty (50) feet away from a perennial or intermittent
stream. If an existing buffer is l¢gally prescribed (i.e., deed, covenant, easement,
etc.), the existing buffer shall be maintained.

o Location of all existing structurels including buildings, driveways, and roads
within fifty (50) feet of the project site.

Fill in the small projects worksheet foud in Table E 4, then submit the worksheet and
the simple site sketch (or equivalent) to[Hxeter Borough.
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Table I.4. Small |

Projects Worksheet.

e

Sringll, Projects Workshéet-. ...

STEP 1
i : Tmpervio Q . nyiexvious Area
Component #1 of :‘nqlel:jrmus A]:n‘: Component #2 of ﬂomlg:]ous (;,::n,; Coroponent #3 If:“; Compmment
Project Tom L.ormpon Project mp ol Project
#1 #2 #3
sq. &t sq. k. sq. &t
Total Inpervions Area = sq. &
|STEP 2
BMP#1 BMP#2 BMP#3
Capinres: Captures: Caphures:
Impervious Area . Tnmperviouns Area _ TImperxvions Area
L: 8q. ft. I sq it K sq i
STEP 3
BMP #1 BMP#2 BMP#3
Type: Type: Type:
STEP 4
BMP #1 BMP#2 BMP#3
Volume: Volume Volume:
Dimensions: Dimensions: Dimensions:

Note: Foradditional BMPs, use additional sheets




E.4. Example

Joe Homeowner wants to build an 800 s. ft. two car garage, and a 700 sq. ft. impervious
driveway. Site conditions in the urban setting prevent the use of Disconnected

Impervious Area (DIA) as a BMP.

STEP 1 — Determine the total area of all
drain to one or more BMPs.

o * Garage roof: 20 ft. x 40 ft. = 800

proposed impervious surfaces that will need to

sq. ft.

¢ Driveway: 50 ff. x 14 ft. = 700 sg. ft.

o Total proposed impervious surfag

e =800 + 700 = 1,500 sq. ft.

STEP 2 — Determine locations where BYPs need to be placed, and the contributing

impetrvious area “I” to each.

¢ Use BMP #1 to capture runoff frq
¢ Use BMP #2 to capture runoff fiq

STEP 3 — Select the BMPs to be used ar]
Section E.3.

o BMP #]1 —rain barrel/cistern
¢ BMP #2 — infiltration trench

STEP 4 — Obtain the required storage vg
of the proposed BMPs from the approprij

For Rain Barrel/Cistern (BMP #1)
e (Calculate volume in cubic feet:

Ve =1 inch x 1/12 x I)
= (1 inch x 1/12 x 89
= §8.89 cubic feet

e Convert to gallons:

Vga[ = ch x 7.48
= 88.89 x 7.48

m the garage (I; = 800 sq. ft.)
m the driveway (Zz =700 sq. ft.).

d determine the requirements of each from

lume “P” and surface area “4” needed for each
ate heading below.

10.75
)/0.75

= 664.8 gallons = round up to 665 gallons
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For Infiliration Trench (BMP #2)

e Select depth “D” for the facility of
e Calculate volume in cubic feet:

Ver =(1 imch x 1/12 x I3) / §
= (1 inch x 1/12 x 700)
= 145.8 cubic feet =
o Calculate surface area of the facilif)
A_,-f = I/cf / D
=150/2

=73 square feet

e The driveway is 50 feet long, so us;
length of the infiltration trench, the

75 square feet / 30 feet =2

o Usea?2.5 ft. wide x 30 ft. long x 2

STEP 5 — Prepare a simple site sketch (Fig

2 feet (between 2.0 feet and 5.0 feet).

D.4
/0.4 :
round up to 150 cubic feet

7 in square feet:

ing the upper 30 feet of the driveway as the ‘
width of the trench =

.5 feet

ft. deep infiltration trench.

ure E.7) and complete Small Projects

Worksheet (Table E.4) to send to Municipglity.
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Table E.4. Small P

rojects Worksheet,

Shz-dfl‘%P'rbj?‘:jGtS Worksheet:

SITEP 1
Component #1 of JmpGWIom Ared Corniponient #2|of Impemmrs am=n Component #3 Im'pemtms "_Ama
. from Component . from Component . from Component
Project . Project of Project
#1 #2 #3
Garage Roof 800 sq, . Drveway 7005q. &t N7A N/A
Total Impervious Area = 1,500 sq. ft.
STEP 2
BMP#1 BVIP#2 BMP #3
Captures: Garage Roof Captures: Driveway Captures: N/A
Am| i ki
pemous?ﬁ‘eﬂ 800 sq. f Impervious Ar¢a 700 sq. Impervious Aréa N/A
Iﬁ Iz: IJ:
SITEP 3
BMP#1 BMP #2 BMP#3
Type: Cistern Type: Infiltration Trench Type: N/A
STEP 4 -
BMP#1 BMP#2 BMP#3
Volumie: 88.89cw ft Volume: 150 cubic feet Volume: N/A
Dimensions: 665 gallons Dimensions:| |2.5 Wx30Lx2 D| Dimensions: N/A

Note: Foradditional BMPs, nse additional shests
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