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1.0 Introduction

The Office of the Morgan County Surveyor (OMCS)required by the Morgan
County Stormwater Management Ordinance is providinegStormwater Design
Manual to provide guidelines for the engineeringl atesign of stormwater
systems and erosion control practices in MorgannGouThis manual applies to
all areas under the jurisdiction of the Morgan Ggudrainage Board (Board).

The fee schedule shall be as established by Omknd@n3-6. A copy of the
Ordinance as of October 2003 is included in Appendi

A fee of $25.00 shall be charged to cover the co$ttabor, materials, and
equipment used in photocopying this Ordinance aheé Morgan County
Stormwater Design Manual.

2.0 Required Submittals
All development projects submitted to the OMCS kimalude the following:
21 Plans

A complete set of plans on 24 by 36 inch sheegsiesli and stamped by a
registered professional. The plan sheets shglrteided with a 5'-, 10’-
20’-30’-, 40’- or 50’- to 1" scale only and includg a minimum:

2.1.1 A title sheet with the project name and addresgoanty
location map and a vicinity map clearly indicatitig project
location, the name, address and phone number of the
developer/ owner and design engineering firm, ahdnp
number of the OMCS;

2.1.2 A plan sheet with the existing topography at natgethan a 2
foot contour interval, 1 foot being preferred; gmaviding a
USGS/NAVD 29 reference datum benchmark. Singleilfam
structures may be exempted from this requirementthzy
OMCS;

2.1.3 A plan sheet or sheets with the proposed developtagaut
and grading. The topography should be at no gréladém a 2-
foot contour interval, 1 foot being preferred. Ahade breaks
should be defined and labeled with spot elevationBhe
grading plan shall also include the 100-year basedf
elevation (BFE) as required in Section 4.5 withation as to
the source of the BFE (e.g. The Flood Insurances iSatidy,
Plate 2c, 2001). All appropriate floodplains shalto be
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delineated and the source noted (e.g. FIRM Map 3@3dated
May 3, 2001);

2.1.4 A plan and profile of the proposed storm seweresysfor all
projects. Easement lines and right-of-way limitsals be
included and clearly labeled on the plan view;

2.1.5 A separate erosion and sediment control plan slpwie
location of all erosion control practices and imthg details of
the installation methods shall be provided,;

2.1.6 A detail sheet with installation and dimensionalade for all
proposed storm conveyances. Please refer to fhendpx for
standard details of conveyances accepted by the MC

2.1.7 A certified survey showing residential density, da@ay and
drainage easements and right-of-way.

2.2 Report
A drainage report. This drainage report shalludet

2.2.1 A drainage narrative. This narrative shall incliddescription
of: the existing and proposed runoff patterns; dbgnstream
receiving facilities; summary of all calculationsall
assumptions used in the calculations;

2.2.2 Basin maps. Basin maps shall be submitted forptiee and
post-developed project and correspond to  the
calculations/computer models. These basin madbsisblde
all off-site basins, detention design basins, aie pnlet /
catch basin areas. Basin areas should be cledndyeld on the
maps with respect to the basin labels used in thpater
modeling;

2.2.3 Computer model input and output reports. The cdsipu
reports shall include all input parameters (time-of
concentration, basin areas, curve numbers, raidfapths,
rainfall distributions, etc.) and copies of the responding
calculations. A node diagram shall be providedt tha
summarizes the computer model routing. Summaryprtep
showing all the inputs. Detailed hydrographs greomal and
may be requested as required by the OMCS;

2.2.4 Atitle sheet. The drainage report shall be sigaatied and
stamped by a registered professional.
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2.2.5 A written narrative is required with the submitsgting that
the drainage plans are in compliance with the gioms of the
Morgan County Stormwater Management Ordinance laisd t
Stormwater Design Manual.

3.0  Hydrology — Runoff Estimation

The most critical parameter in stormwater engimgers estimating the amount
and rate runoff will occur for rainfall events. i$hestimation first provides the
basis for determining if detention is required ahdn the quantity of storage
necessary. Two methods shall be considered addepby the OMCS; the
rational method, for development areas with a te&tkershed less than or equal to
5 acres, and hydrograph generating / routing tecias for developments with a
total watershed greater than 5 acres. The sambodwbgy must be used to
determine the pre- and post-developed runoff rates.

3.1 Rational Method
The rational method is based on the equation,

Q=CiA
Where Q = is the peak runoff rate, cubic feet peosad (cfs)
C = the runoff coefficient (Table 3.1.1)
I = the rainfall intensity ( in/hr)
A = area of the drainage basin in acres.
The rainfall intensity is chosen corresponding e ttime-of-
concentration. The time-of-concentration shall dadculated as
described in 3.2 below.
The following steps summarize the procedure:

e Determine the watershed area;

e Estimate from Table 3.1.1 the runoff coefficient d@ the
composite area runoff coefficient;

e Calculate the time-of-concentration (per Sectid);3.

e Determine the rainfall intensity (per Section 3)4.1
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3.2  Time-of-Concentration (Tc)

The time-of-concentration shall be determined ughey Time of

Concentration or Travel Time Worksheet in TechniRalease 55
(TR-55). This method addresses the time-of-comaganh in three
parts, sheet flow, shallow concentrated flow ananciel flow. A

copy of the worksheet (Worksheet 3.2.1), a tabléMahning’s

roughness coefficients for sheet flow (Table 3.2a2d the graph
for determining the average velocity for shallowcentrated flow
(Figure 3.2.3) are provided in Appendix Ill. A rmmum time-of-

concentration of 5 minutes shall be used for altudations. In

addition, only a 5 minute time-of-concentration mag assumed
for calculations.  All other times-of-concentratiomust be

supported with calculations.

3.3 Curve Number

The curve number shall be calculated using the %HR-5
methodology. The composite curve number shall deutated
and documented using Worksheet 3.3.1 and Table?, 33.3 and
3.3.4 (from TR-55) as appropriate for the projete.s The
Worksheet and Tables are provided in Appendix IlI.

3.4 Rainfall
3.4.1 Intensities — Rational Method
The rainfall intensities for use in the rational thed can be
determined using the following equation:
i=al/(t+b) where:
I = intensity, in/ hr
t = time (min)
a, b, and N are values from Table 3.4.1.1
These variables were determined from the Indiamapotensity-

Duration-Frequency (IDF) curves. Table 3.4.1.2 vples
intensities for specific durations and return pesio

3.4.2 Rainfall Depths — Hydrograph Methods

Rainfall depths for various storm durations andimetperiods are
given in Table 3.4.2.1.
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3.4.3 Rainfall Distribution — Hydrograph Methods

All hydrographs shall be generated using the appatgp Huff,
50% rainfall distribution. The Huff Distribution&ere derived
from historical rainfall data in the Midwest. THest quartile is
applicable to storm durations up to 6 hours, theosd quartile
applicable for storm duration of 6 up to 12 hodng,d quartile for
durations between 12 and 24 hours and the fourtrtitgu for
storm durations of 24 hrs and greater.

A table of the Huff quartile ordinates is givenAppendix Ill
(Table 3.4.3.1).

3.5 Downstream Analysis

Downstream analysis may be used, upon approvaeo®MCS, to
demonstrate that a proposed development’s rundifhat increase
the peak runoff in the receiving watercourse if getention is
provided. The proposed development area must berliss of
the watershed area at the discharge location.

Downstream analysis shall be performed by creatingexisting
conditions hydrograph for the watershed without degelopment
area and an existing hydrograph for the proposectldement.
These two hydrographs are to be added togetheetwrrdine the
peak existing conditions flow. A third hydrographthe proposed
development conditions shall then be generatedaalded to the
existing upstream watershed hydrograph to determihe

developed peak flow. If there is no increase, ttietention may
be waived.

Downstream analysis may be performed for open dlaareas
only. Areas with significant pipe systems upstreamdownstream
of the subject site may not use downstream analyisisaddition
the OMCS reserves the right to require detentionlieu of

downstream analysis as appropriate.

Downstream analysis submissions shall include basips, curve
number documentation, Tc documentation, and allrdy@ph
inputs and outputs, etc.
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4.0 Hydraulics
4.1  Detention Design

All detention ponds shall meet the minimum requeeats of detaining the
post-developed 100-year storm and releasing theffruamt the pre-
developed 10-year peak storm release rate. Lilkewhe post-developed
10-year peak storm shall be detained and reledst @re-developed 2-
year peak storm release rate.

4.1.1 Rational Method

The rational method may be used for detention desip
developments less than or equal to 5 acres cotitriparea. The
allowable release rate shall be calculated usinghaff coefficient
of 0.10.

4.1.2 Hydrograph Methods

Detention ponds collecting watersheds greater thaacres and
facilities not designed using the rational methbdlisbe designed
by hydrograph routing technigques. The 0.5-, 1-32-6-, 12-, and
24-hour duration storms shall be routed to deteentime peak
release rates, maximum pond elevation and reqpee# volumes.
The peak elevation shall be shown on the gradiag.pl

4.1.3 In-Line Detention

In-line detention should be avoided to the exterdcticable.
However, when in-line detention is proposed, thadoshall be
designed using the characteristics of the site @aslyrequired in
Section 4.1.2. A weir or other discharge structirall be installed
at the peak elevation as determined in Section24.th
accommodate the off-site or flow-through runoff.

4.2  Pipe Design

The minimum pipe diameter shall be 12 inches ardimimum full flow
velocity shall be 2.0 fps for all pipes. Orificéafes shall be used when
smaller openings are required to restrict flow. | pipbes must have a
minimum of 1.5 feet of cover and trash racks sheallprovided for pipe
inlets and outlets as well to prevent entry by fédor children.

Pipes must be designed to accommodate the 10wrwith the Hydraulic
Grade Line (HGL) below the crown of the pipe. Aredlow route to the
detention facility shall be provided for flows gteathan the 10-yr storm.
If an overflow route is unavailable, then the pigbsuld be designed to

OFFICE OF THE MORGAN COUNTY SURVEYOR PAGE 6
STORMWATER DESIGN MANUAL 7/1/2008



accommodate the 100-yr HGL below the top of casefgvations or
within an easement.

Pipes may be designed using the Manning’s equatidthen the total
design flow reaches 90% of the Manning’'s pipe ctpadiydraulic
gradeline calculations shall be submitted to docuntiee 10-year flow is
below the crown of the pipe.

4.2.1 Manning’s Equation

Manning's equation should be used for the design adf
stormwater pipes. Manning’s equation is givenhasfollowing:

Q = (1.49/ n)(A)(R)(S™
Where Q = is the peak runoff rate, cubic feet peosad (cfs)
n = the Manning’s “n” value for pipes (Table 4.2)1
A = the area of the pipe {t
Pw = the wetted perimeter of the pipe
R = the hydraulic radius of the pipe (AJ)P

A storm sewer tabulation table and headloss cortiputdable
(Tables 4.2.1.2 and 4.2.1.3) are provided in Appehd

4.2.2 Tailwater

The Manning’s equation addresses only the flow tams of the
pipes and assumes a free outfall. When propogedaqitfalls are
submerged or may be subject to submergence, thimgtdepth of
water (tailwater) shall be included in the analysisl sizing of the
pipes. Pipes subject to submergence shall usa, mmimum, a
starting tailwater condition equivalent to the Xay elevation of
the receiving facility. All tailwater analysis nietds must be
approved by the OMCS.

4.3 Inlet Capacity and Gutter Spread
4.3.1 Inlet Capacity

Inlets shall be designed to properly convey theyd8torm event.
Grate castings shall provide a sufficient gratenopeto collect the
10-yr storm event with a maximum depth above ttsting of 9”
and shall not affect the surrounding structures.meigency
overflow routing should be provided for storm eegteater than
the 10-yr storm.

4.3.2 Gutter Spread
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Inlets within all roadway gutterlines shall be spado provide a
minimum open lane width of 12’. Inlets within mulne
roadways (3 or more lanes) shall keep a minimuranaf (1) 12’
wide lane open in each direction. The gutter sprefaould be
determined using the 10-yr storm event. The guseead shall be
computed using the following equation:

Q =(0.56 / n)(§"*)(S™)(T**)

Where Q = is the peak flow through the gutter orheside of the
inlet

n = the Manning’s roughness coefficient (Tahl@ 2.2)

S« = the cross slope of the pavement from the crowthéo
gutter (ft/ft)

S = the longitudinal grade/slope of the streett{ft/f

T = the width of water extending into the roadwagnf the
vertical gutter face (ft)

Once the peak gutter flow is determined, the marindrainage
area can be calculated using the rational methatd the basin
characteristics. For a basin consisting only ef thadway itself,
the maximum area can be calculated by using a fixdth of the
roadway from the crown to the curb and determining total
length required to achieve the maximum flow.

4.4  Open Channel/ Ditch / Swale Design
4.4.1 Capacity

Open channels (swales and ditches) shall be dekigaig the
Manning’s equation as outlined above in Sectionl4&hd using
Table 4.4.1.1. The channels should be designednweey the 10-
yr storm event within the banks. The 100-yr st@went should
remain within the easement of the ditch. The sldpes on all
drainage ditches shall be no steeper than 2 (huaBoto 1

(vertical). The minimum slope for all grass-line@ales shall be
1.0%. Slopes less than 1.0% will be accepted wagpropriate
invert treatment. Invert treatment may consistaficrete paved
channel, or a sub-surface underdrain. In no cask & slope less
than 0.30% be accepted for swales.

4.4.2 Lining
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All channels shall be lined with material capabfemthstanding
the shear stress from the proposed design velo€ifyannels that
convey runoff with velocity greater than 5 fps wbk required to
have invert treatment. A table of channel linireggl maximum
velocities is provided in Appendix IV (Table 4.4.p.

4.5 Flood Modeling

The base flood elevation (BFE) shall be provided d6 structures on
properties adjoining a waterway draining 25 acres)ore. The BFE from
the Flood Insurance Rate Study (FIS) should be igeal for stream
locations that are in the study. The DNR BFE stidog provide for

FEMA unstudied areas with watersheds greater tlasdquare miles. For
watersheds less than 1.0 square miles and grdadaer 50 acres, the
submitting engineer must determine the BFE. TheAd®y Corps of

Engineers HEC-2 or HEC-RAS programs shall be aat#ptmethods.
Any other methods must be approved by the OMCS.

5.0 Detention Design Requirements
5.1 Bypass Flow

Detention facilities bypassing off-site flow shptbvide adequate capacity
for the design flow. The proposed bypass shaNigeoerosion protection,
such as riprap over the entire bank for pond owerfliveirs designed to
bypass off-site runoff.

5.2  Emergency Spillway

An emergency spillway and/or emergency overflowteowill be required
on all detention facilities. The emergency spillwshall be designed to
accommodate the 100-year peak storm inflow to thectre with 1 foot
of freeboard above the maximum anticipated flowotigh the spillway.
Where off-site flow is bypassed over the same stre¢the spillway shall
accommodate both the peak combined on-site 100flearand the off-
site 100-year flow and maintain the 1 foot of freatdl above the
maximum anticipated flow through the spillway.

5.3  Dry Pond Requirements
Dry detention ponds shall have:

e A minimum 1% bottom slope within the pond must baintained to
the outlet, or;

e Acceptable invert treatment (paved invert, undendraetc.) must be
installed when a minimum 1% slope is unable to bétained;
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e In no case shall the bottom slope of the dry deienbe less than
0.3%;

e A bank slope of 3:1 or shallower for grass sidgssk;
5.4  Wet Pond Requirements
Wet ponds shall include:

e A minimum depth of 8 feet from the normal pool eten to the
bottom of the pond;

¢ A maximum vegetative bank slope of 3:1 above thenab pool level
and continuing 10’ into the pond below the normadidevel;

e A maximum side slope below the normal pool of 2:1;
5.5 Dams and Embankment Requirements
Dams and Embankments shall:

e Demonstrate suitable foundation materials and otaio a suitable
cutoff to prevent excessive seepage,;

e Be designed with an appropriate core fill and atmsaap collar;
e Have a suitable top width and finished side slopes;

e Have a minimum acceptable freeboard and approfyisized
emergency spillway.

5.6  Parking Lot Detention Requirements
Parking Lot Detention Facilities:
e May not accept runoff from off-site drainage basins
e May not pond to a depth greater than 107;
e Have an appropriate emergency overflow route;
5.7 Underground Detention Requirements
Underground Detention Facilities:
e May not accept runoff from off-site drainage basins

e Must include emergency overflow facilities includia flow path.
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Appropriate details of each pond design must beided on the plans. The
appropriate normal pool elevation, 2-yr, 10-yr, ab@0-yr water surface
elevations must also be indicated on the gradiag.pl

6.0 Emergency Access Easements

Emergency access easements (easement) shall beeorder all stormwater
conveyances and facilities to be maintained by Mor@ounty. In addition,
easements shall be provided for all conveyancekjdimg ponds, carrying runoff
from off-site drainage basins and for any pond isgr\greater than 5 acres.
Regulated Drains (proposed and existing) may hagditianal easement
requirements to ensure the provisions of this Mbua the Morgan County
Stormwater Management Ordinance are met. The OBl be contacted to
determine any special requirements prior to desigt.stormwater conveyances
must be centered within the required easement.

Stormwater BMP’s used for the water quality requiests must maintain
easements as well. Stormwater ponds shall mairte@nsame easement as
required for a detention facility. Off-line manatared BMP’s structures should
maintain an easement that includes the connectiagholes and the weir
structure. All easements should be clearly inalude the plans. Water quality
easements should be included in the O&M manualbémed in Section 9.3. On
a case-by-case basis the OMCS may determine atmligasement requirements.
The OMCS may require such additional easement nremeints as are necessary
to ensure the provisions of this Manual and the ddar County Stormwater
Management Ordinance are met. The following tablemarizes the easement
widths required
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Table 6.0

Stormwater Facility Description

Minimum Easement (f)

Detention Pond/Facility (Serving > 5.0 ag
(including all stormwater pond BMP’s)

)20 horizontally from the 100-year elevation
of the pond — Detention facilities shall no
be constructed within the public right-of-
way.

Storm Sewer Pipe and structures (< 3 feg
diameter)

220 (10’ from center of pipe/structure)

Storm Sewer Pipe and structures (> or =
feet diameter)

25 (12.5' from center of pipe/structure)

Drainage Ditch

30

Drainage Swale

20

Structural and Manufactured BMP’s

20 from the outside of BMP —
Manufactured BMP units must maintain 20
from the center of the unit or 10 from the
outside of the unit (whichever is greater)

and include the connecting manholes when

in an off-line configuration

7.0 Materials

7.1

Storm Sewer Pipe Materials

Storm sewers shall be defined as a network of pipeluits and concrete
manholes and/or inlet structures, which collect andvey stormwater
(surface or subsurface water) from one facilityatother facility.

Subsurface drainage tiles

, underdrains, roof dowunsp and drains,

building drains, and foundation drains are not @®red as part of the
requirements for storm sewers.

The following is a table that outlines pipe matlksriand the appropriate
type of facility that each material may be usedublie facilities are
classified as any stormwater facility located witkthe public right-of-way
or drainage easement maintained by the OMCS ostatg, town or city
departments. Private facilities include all prelgtowned and maintained
stormwater facilities outside of the public rigHtway or drainage

easement.
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Table 7.1

PUBLIC PRIVATE
MATERIALS FACILITIES | FACILITIES
Reinforced Concrete Pipe (RCP) — All pipe sizes
(ASTM C 76) YES YES
Elliptical RCP — All pipe sizes
(ASTM C 507) YES YES
Pre-cast RCP Box Culverts Sections— All sizes
(ASTM C 789) YES YES
B_ituminous Coated Corrugated Metal Pipe (CMP) — All YES YES
sizes
Arch CMP — All pipe sizes YES YES
Galvanized CMP — All pipe sizes
(ASTM A 444, A 760) YES YES
High Density Polyethylene Pipe (HDPE) — 12" — 24” ES YES
. . . ” »| PER OMCS
High Density Polyethylene Pipe (HDPE) — 27" — 48 APPROVAL YES
Polyvinyl Chloride (PVC) — 12" — 24” YES YES
: : ” » PER OMCS
Polyvinyl Chloride (PVC) — 27" — 36 APPROVAL YES
Other PER OMCS | PER OMCS
APPROVAL | APPROVAL

7.2  Subsurface Drainage Tiles

Subsurface tiles (all underdrains, roof downspand drains, building
drains, and foundation drains) shall not accept sunyace water flows.
Any system designed to collect surface runoff shalldesigned to the
minimum pipe standards in Section 7.1 above. Stdse systems shall
provide a cleanout at a minimum interval of 50@Connections to the
main storm sewer system must be at an approvedtsteu Subsurface
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drain connections to other subsurface drains mdigeutapproved wye
and/or tee connections.

Accepted pipe materials to be used for subsurféee dre outlined in the
table below:

MATERIALS ASTM

Corrugated Polyethylene tubing and fittings — uf0to | F 405 & F 667

Corrugated Polyvinyl Chloride (PVC) tubing and

fittings — up to 10” F 800

PVC corrugated pipe with smooth interior walls and

fittings — up to 10 F 949

The minimum cover above subsurface tiles shall 8& dnd must be
properly bedded with #8 stone. See standard det@ippendix VIII for
additional bedding requirements.

7.3 Manhole and Box Inlet Materials

A storm sewer manhole or concrete box inlet stmegctaust be installed at
the end of each conduit segment; at all changenaierial, grade, size,
and alignment of the storm sewer pipe; at all gipanections; and at a
maximum interval of 400’.

Wyes, tees, and elbows may be used for undergrdatehtion facilities
as allowed by the OMCS. Underground detentionlifees must include
appropriate risers to provide for maintenance acdesthe detention
facility. In addition, manufactured yard inlets ynbe used for private
stormwater facilities per the discretion of the OMC

Outlet structures must consist of a concrete bdet iar manhole with
appropriate weir or orifice cut-outs. In no cabalka vertical standpipe
be used in place of a manhole or inlet.

Benchwalls shall be shaped and formed within eaghhole and inlet to
provide a smooth conveyance of flows through theicsire. The
benchwalls shall form a clearly defined channelatminimum height of
50% of the diameter of the pipe, and constructed atinimum %" per
foot slope to the manhole wall. A standard bendhaail is provided in
Appendix VIII.
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All manhole and box inlets must be placed on a mimm 6” stone
bedding to provide a stable base. Standard débailmanholes, inlets and
other stormwater conveyances are provided in Appevidl.

8.0 Standard Details

Standard details for manholes, inlets, pipe beddwgles and other common
stormwater conveyances are provided in Appendix &flthe end of the manual.

9.0 Water Quality

Unless judged by the OMCor a project to be exempt, the following criteria
shall be addressed for stormwater management sitesl!

The plan sheets shall specify stormwater best neanagt practices (BMPSs)
(stormwater quality treatment systems) to be impleted, operated and
maintained to meet water quality requirements. Bsea water quality

requirements vary depending on the uses of thervibatgies in the watershed, a
framework methodology is provided here.

9.1 Treatment Objective

Morgan County has adopted a policy that the comtfgtormwater runoff
quality countywide will be based on the managenwdribtal suspended
solids (TSS). It should also be noted that cortfdediment is required
for construction site runoff countywide.

For new development areas that disturb one (1) aneracre of land, or
disturbances of less than one (1) acre of land @hatpart of a larger
common plan of development or sale (if the largemmon plan will

ultimately disturb one (1) or more acres of larat)for new development
that disturb more than 0.5 acres, structural BMRaI e designed to
comply with this manual. It is presumed that a Bbtimplies with this
standard if it is:

e sized to capture the prescribed water quality veluiwQ,) or
water quality treatment rate,
e constructed properly, and

e maintained regularly.
The following requirements shall be fulfilled:

(1)  All stormwater runoff generated from land developimand land
use conversion activities shall not discharge até@ stormwater
runoff directly into a jurisdictional wetland ordal water body
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(2)

3)

(4)

(5)

(6)

(7)

(8)

without adequate treatment. Where such dischangegraposed,
the impact of the proposal on the wetland shathdmessed using a
method acceptable to the OMCS. In no case shallnipact be
any less than allowed by the Army Corp of Engind&GSOE) or
IDEM.

Infiltration practices shall not be allowed wherm®rmwater is
generated from highly contaminated source areascagjnized by
the EPA, IDEM or the OMCS; where stormwater is ie@rin a
conveyance system that also carries contaminatedstormwater
discharges; where stormwater is being managed designated
groundwater recharge area; and under certain geotogditions
(e.g., karst) that prohibit the proper pretreatnodrgtormwater.

Land development projects shall comply with the ewaguality
performance-based criteria in accordance withaheviing:

A BMP shall be located, designed, and maintainedctaeve the
target pollutant removal efficiencies to effectivetleduce the
pollutant load to the required level.

Stormwater discharges to critical areas with semsitesources
(i.e., cold water fisheries, shellfish beds, swimgnibeaches,
recharge areas, water supply reservoirs) may bgeculio
additional criteria, or may need to utilize or rest certain
stormwater management practices at the discrefitmredOMCS.

Industrial sites which are listed under the Staddadustrial Code
are required to prepare and implement a stormwatdiution
prevention plan, and shall file a notice of intefNOI) under the
provisions of the National Pollutant Discharge Efiation System
(NPDES) general permit. The stormwater pollutiorevention
plan requirement applies to both existing and nedustrial sites.

Stormwater discharges from land uses or activitish higher
potential pollutant loadings may require the use specific
structural BMPs and pollution prevention practicas the
discretion of the OMCS.

Prior to design, applicants are required to consith the OMCS
to determine if they are subject to additional stwater design
requirements.

Discharges will not be allowed directly into sinké® or fractured
bedrock, without treatment that results in dischangeeting
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Indiana ground water quality standards as refeent827 IAC 2-
11.

(9)  Any stormwater practice that is a Class V injectioall must
ensure that the discharge from such practices negitsna ground
water quality standards as referenced in 327 1Al 2-

9.2 Plan Requirements

Pursuant to the Ordinance all Stormwater ManageiRkms must include
the following:

(1) Location, dimensions, detailed specification, amahstruction
details of all post construction stormwater quaiBatment BMPs.

(2) A description of those measures (BMPs) that thdthei installed
to treat stormwater discharges that will occur raftenstruction
activities completed.

(3) A sequence describing when each post constructomeater
guality treatment BMP will be installed.

(4) Stormwater quality treatment BMPs that will remareminimize
pollutants from stormwater run-off.

(5) Stormwater quality treatment BMPs that will be ieypented to
prevent or minimize adverse impacts to stream guradian habitat.

(6) An Operation and Maintenance manual.

9.3  Operations and Maintenance Manual

Each BMP on a site must have an operations andtemaince (O&M)
manual. The O&M manual must be submitted with Stermwater
Management Plan. The approved O&M manual mustidgreed by and
provided to the BMP owner and the OMCS. The O&Mnoa will
include the following:

(1) BMP owner name and contact person, address, anthaton
information, i.e. business phone, fax, email, pagell phone, etc.
as appropriate;

(2) Site drawings clearly indicating the location ofetiBMP and
including plan and cross-sectional details, showimg BMP and
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applicable features. Dimensions, easements (&opsty defined
in this manual), outlet works, forebays, signagennecting
structures, weirs, invert elevations, etc. shoddlearly indicated
on the plans and details;

(3) Guidance on both owner-required periodic inspestioand
inspections to be performed by the OMCS;

(4) Guidance on routine maintenance, including mowirigter
removal, woody growth removal, etc.;

(5) Guidance on remedial maintenance, such as inldacement,
outlet work, etc.;

(6) Guidance on sediment removal, both narrative araphgcal,
describing when sediment removal shall occur ireotd insure
that the BMP remains effective as a water qualitg/ar quantity
control device;

(7) A statement that the OMCS has the right to enterpitoperty to
inspect the BMP;

(8 A tabular schedule showing inspections and maimena
requirements; and

(9) Identification of the property/BMP owner as thetgaesponsible
for maintenance, including cost.

(10) A text or graphic narrative of the easement arahedBMP.

Completed inspection forms must be maintained leyBMP owner and
produced upon request by the OMCS. The OMCS nausibbified of any
changes in BMP ownership, major repairs or BMPufailin writing
within 30 days of the change. The letter shoul@ddressed to:

Stormwater BMP Modifications
Morgan County Surveyor’s Office
180 South Main Street

Suite 010

Martinsville, IN 46151

In the event that the OMCS finds a BMP in need aintenance or repair,
the OMCS will notify the BMP owner of the necessangintenance or
repairs and give the landowner a timeframe for detiqy the

maintenance or repairs. If the maintenance orineae not completed
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within the designated timeframe, the OMCS shalfqren the repairs or
maintenance and bill the landowner for the actoatsfor the work.

9.4  Water Quality Volume / Rate Calculations
In order to protect and maintain water quality,cation of the stormwater
runoff created by the development project mustreatéd. BMPs may be
designed to treat on a volumetric basis or flowe rbasis. The runoff
volume to be treated or the peak flow rate to bated by a BMP shall be
determined by the following methods.
9.4.1 Water Quality Volume

The volume of stormwater runoff to be capturedresicand treated
is called the Water Quality Volume (“WQV”).

a. The formula for determining WQV is:

WQv = (P) (Rv) (A)
12
where:
WQv = water quality volume (acre-feet)

P = rainfall depth (inches); the volume of rainfedr 90%
of the storm events which produce runoff in the esxstted
annually (e.g., 1.0 inches)

A = project area (acres)

Rv = volumetric runoff coefficient; [0.05 + 0.009())\vhere |
is the percent impervious cover on the site asnddfiby the
area that does not have permanent vegetative aonepdie
cover.

9.4.2 Water Quality Treatment Rates

The peak water quality treatment rate shall berdebed using
hydrograph generation methods. The hydrographl sis@ the
Huff 1% Quartile, 50% distribution with a 0.5 inch rairfahd a
one hour storm duration. The peak rate of thisbgdhph shall be
used as the minimum water quality treatment rate.

Documentation for all proposed manufactured BMPallshe
provided clearly demonstrating the BMP will rema8@% of the
particles listed below at this peak flow rate.
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Runoff Particle Distribution

Particle Sizei{m) % of TSS
250 20
125 40
75 40

95 Pretreatment

Several practices that are not capable of providiater quality treatment
can nonetheless function in a pretreatment roleara supplemental
practice. These practices can often be incorporgtiedthe Stormwater
Management Plan design as pretreatment deviceésedaba small portion
of a site, or in retrofit or redevelopment applicas. Some of these
practices, including dry ponds and undergroundagi@®rvaults, can be
used to meet water quantity goals such as chamoé&tqion and flood
control requirements. In addition, some of thesecfices may be helpful
to reduce the total volume of runoff from a site tr disconnect
impervious surfaces. Some practices not currerglgnted effective for
stand-alone water quality treatment include:

e Catch basin inserts

e Dryponds

e Underground vaults (designed for flood control)

o Oil/grit separators

o Filter strips

e Grass channels (includes ditches designed primfanilgonveyance as
well as modified practices that can achieve sonfietpat removal)

o Deep sump catch basins

e On-line storage in the storm drain network

o Porous pavement

9.6 Primary Treatment
Effective storm water management is often achiefreth a management

systems approach. A combination of BMPs can be tisemeet the water
guality treatment requirements.
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9.7  Specific Practices

The principles and practices provided by the StatRule 13 (327 IAC

15-13) and in Rule 5 (327 IAC 15-5) are to be fola in the

development of all water quality treatment optiof&ule 13 (327 IAC 15-
13) and Rule 5 (327 IAC 15-5) do not give speaiiquirements for use
of various practices leaving that to the localitie§he designer and
operator shall rely on the EPA's Stormwater Phds#&dnu of Best

Management Practices (BMPs) as well as the Ind&vi& manual (as it
is developed and updated), currently under devedmproy the State of
Indiana, for detailed design, construction and mesiance criteria for
water quality treatment. Stormwater quality treammsystems will be
approved on a case-by-case basis by the OMCSheA®MCS develops a
more specific and comprehensive menu of stormwieatment BMPs
that information will be included in updated versoof this Manual

9.8 Regional Stormwater Management Plans

Applicants are directed to communicate with OM@®r to submitting an
application for stormwater management plan approvadetermine if a
Regional Stormwater Management Plan has been gmekldor the

applicable watershed. If such a plan is in existenbe applicant must
provide stormwater management water quality treatmen-site in

accordance with the provisions of the regional pland other
management provisions as specified by the OMCS.

10.0 Soil Erosion and Sedimentation Control

The purpose of this section is to control soil e&nossediment damages, and
related environmental damage by requiring adeqpiateisions for surface water
retention and drainage and for the protection @iosed soil surfaces in order to
promote the safety, public health, convenience,gamnéral welfare of the citizens
of Morgan County.

The volume and rate of any stormwater discharglesvatl under this Manual
must be managed to prevent the physical degradafiogceiving waters, such as
by streambank scour and erosion. The followirguirements are necessary for
soil erosion and sedimentation control:

(1)  All persons who cause, in whole or in part, anyleahange to occur shall
provide soil erosion and sedimentation control seéosadequately prevent
soils from being eroded and discharged or deposiietb adjacent
properties or into a stormwater drainage systepyldic street or right of
way, wetland, creek, stream, water body, or floauipl
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(2)  All development shall be in accordance with all laggble federal, state
and local ordinances, rules and regulations.

(3) During any earth change, which exposes soil to rameased risk of
erosion or sediment track-out, the property owned a&ther persons
causing or participating in the earth change ghalhe following:

(@)

(b)

(€)

(d)

(e)
()

(9)

(h)

(i)

()

Comply with the stormwater management standardsthaf
Manual.

Obtain and comply with the terms of a soil erosiand
sedimentation control permit if required by law.

Prevent damage to any public utilities or serviaggin the limits
of grading and within any routes of travel or aredswork of
construction equipment.

Prevent damage to or impairment of any water bodgronear the
location of the earth change or affected thereby.

Prevent damage to adjacent or nearby land.

Apply for all required approvals or permits prioo tthe
commencement of work.

Proceed with the proposed work only in accordandéh \the
approved plans and in compliance with this manual.

Maintain all required soil erosion and sedimentatioontrol
measures, including but not limited to, measureguired for
compliance with the terms of this manual.

Promptly remove all soil, sediment, debris, or otimeaterials
applied, dumped, tracked, or otherwise depositecaimy lands,
public streets, sidewalks, or other public ways facilities,
including catch basins, storm sewers, ditchesndogg swales, or
water bodies. Removal of all such soil, sedimeetrg or other
materials within twenty-four (24) hours shall bensmlered prima
facie compliance with this requirement, unless suchterials
present an immediate hazard to public health afedysa

Refrain from grading lands at locations near owsulg lands,
public streets, sidewalks, alleys, or other publiprivate property
without providing adequate support or other measw® as to
protect such other lands, streets, sidewalks cgrqgtloperty from
settling, cracking or sustaining other damage.

OFFICE OF THE MORGAN COUNTY SURVEYOR PAGE 22
STORMWATER DESIGN MANUAL 7/1/2008



(k) Request and obtain inspection of soil erosion adingentation
control facilities, by the OMCS or their designeeQualified
personnel provided by the owner or operator sha#pect
construction sites for which the OMCS or their desie will not
perform inspections. The qualified person shakpett all
disturbed areas which are not finally stabilizethrage areas of
possible polluting agents such as paints, solvdngds, fertilizers
and pesticides that are exposed to precipitativoctsiral control
measures and locations of vehicle entrance andagxéast once
every seven (7) calendar days and, for sites wthisturb greater
than five (5) acres, within 24 hours of the enéstorm that is 0.5
inches or greater. Inspections will continue uiatil disturbed
areas are stabilized, structural controls are rem@r converted to
stormwater management facilities, and stored nadteriare
removed from exposure. Corrective action will b&en for all
noted deficiencies. Such actions will be initiateithin 24 hours
of inspection notification.

() Follow the minimum design standards of this marteaprotect
properties and receiving waterways downstream of &mnd
development project from erosion and damage duecteases in
volume, velocity and frequency of peak flow ratestdrmwater
runoff.

(4) Land alterations, including regrading, which stifig land of vegetations,
shall be accomplished in a manner, which minimieession or the
addition of sediments to natural and manmade dgainays. This will
reduce the impact on adjacent properties and waiality of receiving
waters. Whenever feasible, natural vegetation fieatetained, protected
and supplemented.

(5) Cut and fill operations shall be kept to a minimtonensure conformity
with existing topography to reduce the potentialseon. Applicants shall
follow the procedures and comply with the requirataeof Rule 5 (327
IAC 15-5), regarding sediment and erosion contuwlrd) construction.

(6) Sediment controls shall be installed whenever duricfm disturbed
portions of the parcel will leave the parcel. $aseht controls may
include vegetative buffer strips, filter barriersediment basins, debris
basins or silt traps. Vegetative buffer stripslisbaly be used where
runoff is dispersed and exits the parcel as sHeet fFilter barriers shall
not be used in areas of concentrated flow. Syiatli#er fences are more
effective than straw bales and shall be used ieserStraw bales shall
also be anchored with stakes and grounded to radhideered underflow
by burying the lower 3 inches of each bale.
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(7)  Any flow from a disturbed parcel shall pass throwglvegetative filter
barrier or sediment basin before entering a storaindinlet. EXxisting
inlets or those being constructed in a disturbexh ahall have all flow
diverted away from them, be plugged or protected dyfilter.
Downstream development parcels shall be proteatech increases in
volume, velocity, and sediment load or peak flotesa

(8)  The duration of time, which an area remains exposkdll be kept to a
practical minimum and the area stabilized as quickk possible.
Temporary vegetation or mulch shall be used toegtoexposed areas
during development. For areas subject to dailyudimnce, a weighted
cover of impermeable material may be used, if aygady the OMCS.

(9) Stockpiles shall be located outside of drainagewanys the 100-year
floodplain if possible. It may be necessary toedivdrainage around a
stockpile that must be located in a drainageway.

(10) Soil stabilization shall be maintained in an efieetcondition throughout
construction until permanent vegetation stabilaats achieved.

(11) Permanent vegetation or structural erosion contevices shall be
installed as soon as practical after as-built togphic conditions are
finalized.

(12) Permanent stabilization requires permanent strestupavement or
vegetation sufficiently mature to withstand annwdiimate cycle or
permanent mulch.

10.1 Plan Requirements

If the owner or operator is required to prepare emvsion and
sedimentation control plan (ESCP) under Rule 5 (B&Z 15-5) and/or
Rule 6 (327 IAC 15-6) and/or Rule 13 (327 IAC 15;18ll applicable
state and federal permits or notices for land distg activities shall be
obtained or filed prior to commencement of landutising activities. All
applicable state or federal standards shall beradhit® when conducting
land-disturbing activities. For land disturbanceathim the MS4 area that
are greater than or equal to one (1) acre, orrthisheces of less than one
(1) acre of land that are part of a larger commiam pf development or
sale if the larger common plan will ultimately didd one (1) or more
acres of land, copies of all applications, lettefrintent submittals, plans
and other erosion and sediment control relatedrimbion shall be
submitted to the OMCS. The construction projett swner shall also
submit a copy of the application directly to theEl.
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If an ESCP is prepared, it shall be prepared utiteisupervision of, and
certified by a registered professional and shalluide at a minimum the
requirements as specified in Rule 5 (327 15-5).

10.2 General Criteria for Erosion and Sediment ContracEces

(1)

(2)

3)

(4)

(5)

(6)

Perimeter Control and Sediment Trapping — Perimetetrol and
other sediment trapping measures shall be instalespbecified on
the approved plan, including: construction acces&s, straw bale
dams and fabric fencing, temporary sediment tregesliment
basins, and diversions. Also storm drain systelat ishall be
protected from sedimentation.

Vegetative Control — Disturbed areas, which ardirash grade,
shall be permanently seeded within seven (7) days the
discretion of the OMCS, barren areas to be rougllep and left
undisturbed for more than thirty (30) days shalkstablished with
temporary vegetation; and dormant seeding willdspuired during
seasonal periods (October through February) fosehmarren areas
to be left undisturbed for one-hundred and twend®0] days or
longer.

Slope Protection — Slope protection shall be predithy use of
temporary and permanent diversion dikes, vegetatoaer, and
slope drains. Concentrated stormwater flows gh@llbe allowed
to flow down cut or fill slopes without proper sgtabilization.

Protection of Outlet Channel — Concentrated stormwaunoff
leaving a development site shall be outlet to aenophannel,
storm sewer pipe inlet or culvert, which is capaifleeceiving this
discharge. Runoff velocities shall be controlleding all storm
events, up to the 100-year return interval storonfhat the peak
runoff velocity during and after the completion tie land
alteration approximates existing conditions.

Waste, Debris, and Pollution Elimination — Apprapei measures
shall be taken to minimize or eliminate wastes amagised building
materials and all pollutants from being carriednirthe site by
runoff. Proper storage, handling and use of atmimlly polluting
substances shall be employed.

Roadways — Public and private roadways shall be ké&ar of
accumulated sediment. Bulk clearing of accumulaediment
shall not include flushing the area with water.
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10.3 Specific Practices

The principles and practices provided by the Stateule 5 (327 15-5) are
to be followed in the development of all ESCPs.leRu (327 15-5) does
not give specific requirements for use of variouacices leaving that to
the localities. The designer and operation shaly on the Indiana
Handbook for Erosion Control in Developing AreasEDA) or an

approved equivalent for detailed design, constactnd maintenance
criteria for all erosion control practices. The rmal can be obtained
from:

Urban Conservation Program

Division of Soil Conservation

Indiana Department of Natural Resources
402 West Washington Street, Rm W-265
Indianapolis, Indiana 46204-2748
317-232-4180

11.0 Deviation from Approved Plans

Any significant deviation or change in the detailgglans and
specifications after granting of the Stormwater Kgement Plan
Approval (SWMPA) shall be filed in duplicate witmé approved by the
OMCS prior to the time land alteration involvingetlthange occurs.
Copies thereof, if approved, shall be attachedhw driginal plans and
specifications.

12.0 Enforcement

In the case of non-compliance with this Ordinanceth® Stormwater
Design Manual, the OMCS has the right to issueeabant orders, stop
work orders, injunctions, and revoke permits.

If work for which the Stormwater Management PlarpApal (SWMPA)

is required is commenced by the applicant withaunhgliance with the
provisions of the Morgan County Stormwater Managan@rdinance, the
review fee shall be increased t0$500.00. If wiorkwhich the SWMPA
is required is completed or substantially completsd the applicant
without compliance with the provisions of the Mangaounty Stormwater
Management Ordinance, the review fee shall be &se@ to $2,500.00.

The OMCS may revoke a SWMPA where the applicatuans, or other
supporting documents reflect either:

o A false statement or misrepresentation as to nadtct; or
e Failure to comply with the requirements of this mmin
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Whenever the OMCS discovers the existence of anhietircumstances
listed below, they are empowered to issue an omdguiring the
suspension of the land alteration. The stop-wadeoshall be in writing
and shall state to what land alteration it is aygille and the reason for its
issuance. One (1) copy of the stop-work orderldb@lposted on the
property in a conspicuous place and one (1) copit bk delivered to the
permit applicant, and if conveniently possiblehie person doing the land
alteration and to the owner of the property ordgent. The stop work
order shall state the conditions under which laft@éraion may be
resumed. A stop-work order shall be issued if:

e Land alteration is occurring in violation of a drage requirement and
in such manner that if land alteration is allowedotoceed, there is a
probability that it will be substantially difficuto correct the violation;
or

e Land alteration has been accomplished in violatidna drainage
requirement and fifteen (15) calendar days hassetfysince written
notice of the violation or noncompliance was eitlpeisted on the
property in a conspicuous place or given to thesgeidoing the land
alteration, without the violation or noncompliar@eing corrected; or

e Land alteration for which a SWMPA is required i®@eeding without
a SWMPA being in force. In such an instance tlop-stork order
shall indicate that the effect of the order terrtesavhen the required
SWMPA is obtained.
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