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Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

-

Subject: Duke Energy Carolinas, LLC
William States Lee Ill Nuclear Station - Docket Nos. 52-018 and 52-019
AP1000 Combined License Application for the
William States Lee Il Nuclear Station Units 1 and 2
Response to Request for Additional Information
Ltr# WLG2008.11-24

Reference: Letter from J.M. Muir (NRC) to B.J. Dolan (Duke Energy), Request for
Additional Information Regarding the Environmental Review of the
Combined License Application for William States Lee Nuclear Station
Units 1 and 2, dated August 21, 2008

This letter provides the Duke Energy response to the Nuclear Regulatory Commission’s
(NRC) requests for the following additional information (RAI) items listed in the
reference letter:

RAI 79, Terrestrial Ecology
RAI 86, Terrestrial Ecology
RAI 95, Ecology

Responses to these NRC requests are addressed in the enclosure which also identifies
any associated changes that will be made in a future revision of the William States Lee
[Il Nuclear Station application.

If you have any questions or need any additional infofmation, please contact Peter S.
Hastings at 980-373-7820.

éryaz J. éolan

Vice President .
Nuclear Plant Development
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Enclosure:

1. Responses to RAI 79, Terrestrial Ecology, 86 Terrestrial Ecology, 95 Ecology
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AFFIDAVIT OF BRYAN J. DOLAN

Bryan J. Dolan, being duly sworn, states that he is Vice President, Nuclear Plant
Development, Duke Energy Carolinas, LLC, that he is authorized on the part of said
Company to sign and file with the U. S. Nuclear Regulatory Commission this
supplement to the combined license application for the William States Lee ill Nuclear
Station and that all the matter and facts set forth herein are true and correct to the best
of his knowledge. '

B%anx. Déan

Subscribed and sworn to me on Mm)embef 0’?‘7’, 00Y

D oot L acniott

Notary Public

My commission expires: Jure 2o, 20\
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xc (wo/enclosure):

Michael Johnson, Director, Office of New Reactors

Gary Holahan, Deputy Director, Office of New Reactors

David Matthews, Director, Division of New Reactor Licensing

Scott Flanders, Director, Division of Site and Environmental Reviews

Glenn Tracy, Director, Division of Construction Inspection and Operational Programs
Luis Reyes, Regional Administrator, Region |l

Loren Plisco, Deputy Regional Administrator, Region ||

Thomas Bergman, Deputy Division Director, DNRL

Stephanie Coffin, Branch Chief, DNRL

Gregory Hatchett, Branch Chief, DSER

xc (w/enclosure):

Linda Tello, Project Manager, DSER
Brian Hughes, Senior Project Manager, DNRL



Enclosure No. 1 . . : Page 1 of 2
Duke Letter Dated: November 24, 2008

Lee Nuclear Station Response to Request for Additional information (RAI)
RAI Letter Dated: August 21, 2008
Reference NRC RAI Numbers: ER RAI 79, ER RAI 86, ER RAI 95

NRC RAIs:

ER RAI 79:  Provide documentation of all ROW practices (including vegetation) (elaborating
on the information presented in section 3.7.5 of the Environmental Report) that
would be used to maintain the final transmission line corridor that will ultimately
be selected. Include documentation of the specific procedures that will be used
to avoid, minimize, and/or mitigate construction impacts to wetlands and flood
plains and terrestrial habitats associated with the selected corridor

ER RAI 86:  Provide information on any plans that would involve seeding non-native species
: in disturbed area to control erosion

ER RAI 95: Provide a copy of the following documents:
1. Duke’s 1995 Best Management Practices (BMPs) handbook.

2. South Carolina Stormwater Ménagement and Sediment Control Handbook.

Duke Energy Response:

The requested documents are included as attachments to this response.

ER RAI 79

Procedures used to mitigate impacts of transmission line construction, requested in RAI 79, are
discussed in Best Management Practices for Stormwater Management and Erosion Control,
Policy and Procedures Manual (Attachment 79-1/86-1/95-1).

Information on line maintenance practices are contained in Duke Energy Carolinas Transmission
Vegetation Management Program (Attachment 79-2).

ER RAI 86

Information on seeding practices and mixtures for erosion control requested in RAI 86 are also
discussed in Best Management Practices for Stormwater Management and Erosion Control,
Policy and Procedures Manual (Attachment 79-1/86-1/95-1). The grass mixtures used comprise
species typical for and long-used in the Southeast US. No noxious or exotic species are used for
erosion control.

ER RAI 95 ‘
The requested documents are provided in Attachments 79-1/86-1/95-1 and 95-2.

Associated Revisions to the Lee Nuclear Station Combined License Application:

None
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Associated Attachments:

Attachment 79-1/86-1/95-1: Duke Energy, Best Management Practices for Stormwater
Management and Erosion Control, Policy and Procedures
Manual, 1995 (Revised 1999)

Attachment 79-2: Duke Energy Carolinas Transmission Vegetation Management
Program, not dated.

Attachment 95-2: South' Carolina Department | of Health and Environmental
Control, South Carolina Stormwater Management and Sediment
Control Handbook for Land Disturbance Activities, 2003.



Lee Nuclear Station Response to Request for Additional
Information (RAI)

Attachment 79-1 to RAI 79
Attachment 86-1 to RAI 86
'Attachment 95-1 to RAI 95

Duke Energy, Best Management Practices for Stormwater Mahagement _
and Erosion Control, Policy and Procedures Manual, 1995 (Revised 1999) /
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1 O . INTRODUCTION

- The followmg Best Management Practlces have been devetoped by Duke Energy asa gu1de"a -

_ to help minimize soil erosion and prevent sedimentation pollution associated with land-
“disturbing activities involving the ‘construction, madification, operation and/or maintenance of
any-Duke Energy facilities in North or South Carolina. The suggested measures, methods_
and/or practices are intended as tools to help meet or exceed the requirements of the North -
- Carolina Department of Environment, Health and Natural Resources and the South Carolmaf; :
Department of Health and Envrronmental Controt E S .

In no case shall the followmg Best Management Practices substitute for site- specmc permits
or specral requirements specifically’ requested by regulatory agencres or environmental

- _reports

i



20 REFERENCES

| Practlce standards specrflcatrons and desrgn crrtena for all best management practlces
given in this policy- and procedures manuat shall follow the apphcable gu1de!rnes glven in
the references below: -

1. "'A Guide to -Site Devélopment _and Best Managemen't Practtoes for Stormwater .
Management and Sediment Control", South Carohna Land Resources Conservatron'
Commlssron May 1992.

2. "Er03|on and Sedimentation Control Practices for Developlng Areas South Carolina
~Land Resources Conservation Commrssron 1985 - : '

3. "Erosion and Sediment Control Planning and Design Manual”, North " Carolina:
Department of Natural Resources and Community Development, September 1988.

4. "Applied Hydrology and Sedlmentology for Disturbed Areas Barﬂeld Warner and
‘Haan, University of Kentucky 1987. .

5. . Standard Specrflcatlons for nghway Constructton South Carolina State
Highway Department, 1986.

6. "Standard - Specifications for. Roads and Structures’, North Caroliria
; Department of Transportation, 1984' Ce

7. "Virginia Erosion and Sediment Control Handbook", Vlrglma Division of Soil and
- Water Conservation, 2nd Edition, 1980 ‘ :

8. "Urban Hydrology*for Small Watersheds" SCS Techntcal Release No. 55 (TR-
55), USDA Soil Conservation Service. : A

- 9. ,"Forestry Best Management Practices Manual", North Carolina Division of Forest
Resources, Department of Envrronment Health, and Natural Resources, September,
1989.

40."Filter Strlp Widths for Forest Roads in the Southern Appalachrans“ Lloyd W. Swift,
Jr Southern Journal of Applred Forestry :



3. 0 GENERAL BEST MANAGEMENT PRACTICES

The foltowmg general Best Management Pract|ces are appllcable to atl Iand dlsturbmg-.”
activities associated with the construction, maintenance, gperation, or madification of any
 Duke Energy facility.- The linear nature of fine corridors, nghts-of—way access limitations,
" variations in topography and the routine nature of transmission and distribution line work and
o mamtenance requires a' somewhat unique approach to erosion control methods, measures,
"~ and practlces Therefore, the best management practices for transmlssnon and dlStl’lbUthl’l

lines are outlined and described in Sections 4. O and 5.0, respectlvety :

31 PRE-CONSTRUCTION CONSIDERATIONS
3.1.1 ""PLANNING B

The- planning process for a pro;ect will consider the followmg factors to determine the,
constraints, ‘concerns, and possibilities for stormwater management and sedlment / erosion -
control on the s1te :

Soils and.geology
Degree and direction of slopes and topography
Regional location and elevation
Season and climate
‘Existing vegetation
- Existing erosion concerns
Existing water quality
Receiving water bodies
Wetlands and special desrgnatlon waters

Srgnlflcant resources- (trout streams wetlands designated watersheds etc) culttjral
resources, and any environmentally sensitive areas will be identified during the planning
process prior to construction activities. Approprlate protectlon measures will be prescribed
and implemented as required. :

Erosion and sedimentation control plans will be developed for each construction project
which will result in land disturbance of 1 acre or greater, and shall follow the specific design
criteria, minimum standards, and specifications of the N.C. Dept. of Environment, Health and
Natural Resources, the S.C. Dept. of Health and Environmental Control, and the Federal
Clean Water Act (NPDES) Regulations. The appropriate notification of intent shall be made -
for disturbances to areas of 1 acre or greater in accordance with the stormwater control
'prowsmns or the NPDES program. Additionally, all plans shall meet or exceed the -
.- requirements of any appllcable county or Iocal government erosion controt or stormwater
regulatlons _ - S :
, : o . .
/Plans will consnst of drawmgs and specmcatlons necessary. for the locatlon constructlon and
maintenance of all eresion control features, and will be malntamed on the prolect site or with

a designated project manager. Plans will delineate limits of clearing and disturbance, buffer
zones, receiving water bodies, and special designation waters. Plans will- also mcorporate_,_'.__'A;‘;__._“-A

V'protectlon measures. as required for identified sngmﬁcant resources and - envnronmentally =
sensmve areas ‘



"_3427 PEMWTﬂNG

“AII permtts and’ agency approvals assocuated wuth Iand drsturbmg actlvmes wcll be obtamed -‘

prior to constructlon actlvmes

Actlvrtles |mpact|ng waters (wetlands ponds Iakes rivers, streams, intermittent streams

etc.) by the placement or removal of any materlal will. be revrewed for necessary permltv -

requsrements o
-313 CONSTR'UCTION SEQUENCING

Erosmn and sedtmentatlon control practlces will proceed hand -in- hand W|th construction
“activities. All erosion control structures -will be in place prior to land dlsturbmg activities that

are within a given contributing. dralnage area or sub-watershed. The sequencing of erosion

control measures will be project speC|f|c but will generally be installed in the foIIowrng
sequence A

Access site and install g‘raveled construction entrance.,
Delineate clearing limits, buffer zones, and any sensitive areas.
Install sediment traps and barriers (basins, traps, siltfence, etc.)..
Install runoff control features (diversions, perimeter dikes, level spreaders etc.). -
Begin land clearing and grading.
Install runoff conveyance features (channels, culverts, storm drains, temporary stope
drains, inlet ~outlet protection, channel linings, streambank stabnhzaﬂon etc.)..
7. Complete land clearing and grading.
- 8. Stabilize surfaces (temporary and permanent grassmg pavrng surfacrng, etc. )/
9.
1

o an LN

Construct facility.
0. Landscape and permanent stabnhzatnon /
Construction activities. will proceed in such a manner as to minimize the extent of disturbed
areas, and to minimize the time in which the areas remain in a disturbed state. Factors such
as sequencing of activities, weather, and time of year W|I| be consndered during the planmng
process and during construction actrv:tles

Temporary erosion control structures may be removed once.all areas wrthln a contrlbutlng

drainage area have been established with permanent vegetation or otherwise have been.

permanently stabilized. Immediately following structure removal, permanent grassing or other
- appropriate lstabilizationwill be applied to disturbed areas at the former structure location.

314 | " BUFFER ZONES

© A minimum buffer zone width of 25- feet will be marntamed between dlsturbed areas and any -

. water body (stream banks, lakes, ponds, wetlands, etc.) to-the. greatest extent feaS|bIe
= Mechamzed equrpment shall not enter buffer zones except as requrred for stream crossnngs

‘ Erosion control measures W|ll be placed to mlnlmlze sedtment transport into buffer zones if.
_ required by site conditions. If site constralnts prevent the establishment of sufficient buffer -
- zones, special- precautions will- be" taken (mtercept ditches, fencing;’ sedlment traps and o

basins, etc.) to protect water bodles from sediment deposrtron ;

b



32 - CONSTRUCTION = -
3.2.1 * SITE PREPARATION
: -32‘1 (a) ~ Clearing and Tree Removal

, Cleanng hmlts will be dellneated in the fteld and care shall be taken to not remove or damage
vegetation unnecessanly Marketable trees ‘will ‘be removed if practical ‘and economical..
 Remaining trees and brush will be removed and ground into ‘mulch if feasible and

~economical, or will otherwise be disposed of (buried, burned, etc.) in accordance with local;”

_state, and federal ordinances. Tree and brush debrls may be used for the construction of
brush barners

..-3.21 (b) Grubblng and Land Gradmg

Grubbmg and land grading wnll be staged to the greatest extent feasrble and the dlsturbance
of large areas by mass gradlng will be avoided if feasible and economical.

Cut and fill slopes will typically be no steeper than 2 to1 (preferably 3 to1) unless made in
rock or otherwise stable material. If site constraints dictate the need for steeper slopes,
appropriate measures shall be taken (matting, netting, riprap, etc.) to protect the slope from
erosion. Benching wnll be used where feasuble to provrde slope breaks and limit erosion on
long slopes. _

“Slopes to be accessed by mownng ‘equipment will be no steeper than 3 to 1. Slopes 3to1
and steeper will be surface roughened to reduce erosion potent|al and a|d the establishment
of vegetation. '

3.2.1(c) . Topsoiling

Topsoil may. be retained, where feasible and economical, for application to areas where

establishment of vegetation may be difficult (shallow or.rocky soils, excessively drained soils, -
south facing slopes, soils of high acndlty ‘etc.) or for areas where high maintenance turf or
ornamental plants are desired.: ’ * '

..3.2.1(d) -Tempora‘ry Graveled Construction Entr‘a;nce }

Graveled construction entrances will be provided at each Iocation-where_ construction traffic
will exit the site onto public roads or other o f site paved areas. The graveled entrance shall

consist of 6 mches of 2'to 3 inch size washed stone and shall be 'a minimum of 50 feet i in..-

length. The surface of the graveled entrance will be periodically cleaned and top-dressed as -
needed to prevent off-sute mud and sed|ment transport : -

322 . SURFACE STABILIZATION MEASURES
,3 2 2 (a , Surface Roughenlng o .

Cut and fnl slopes 3 to 1 and steeper wrll be surface roughened followung gradmg and pnor to )
> seedlng = , : N '



IRER

Slopes wull be grooved parallel to the slope contour by tracked equrpment dlSk tlller harrow ‘f
or teeth of front-end. loader bucket The top 4 to 6 mches of fl|| slopes wrll be left Ioose and
: uncompacted - : _

- 3.2.2 (b) o TempOrary_Seeding (Must Be Followed By "Permanent" Reseeding At Late(r_Date) :

Temporary seeding will be applied to all disturbed areas that will not be bro’ught to final grade

" for z a-period in excess of 14 working days. Temporary vegetation will have a maximum useful - :

life of 1 year. If applicable, temporary seeding may also be applied to completed areas
requrrlng permanent seeding in the interim between allowable seedrng pertods .

Typical temporary seeding guidelines are as follows:

'Ja'nuarv thrc)uqh April: , '
" Rye (grain) ....iieescsssemesesfomisonis S 120 lb/acre

Annual kobe lespedeza ............ 50 Ib/acre

~May through Imld Auqust:
German millet .,
Sudangrass

+:40 Ib/acre .
50 ,Ib/acre

3.2.2 (c) Permanent Seeding.

Permanent seeding will be applled to all disturbed areas and slopes within 30 working days
following completlon of grading activities. Permanent seeding will also be applied to all

uncompleted areas that will remain uncompleted for a period in excess of 1 year.
. : o ) —

Grassing' requirements will be tailored to site-specific condilions, s'teepn_ess of slopes,
climate, location, and elevation. Typical permanent seeding guidelines are as follows:

For Low Maintenance Areas: - \

 Eebruary through mid-Aprit: R
Tall fescue .....cocovievreeeceeciecees e .. 60 10 100 Ib/acre

Sericea lespedeza (scarified) ...........cccccceeeen. 20 to 30 Ib/acre
-Kobe lespedeza .............cooeeiiinnL et reeaan——————_ 110 Ib/acre

Mid-April through Julj

* Weeping Iovegrass.... ................ ST U 3 lb/acre
Sericea lespedeza (scanfled) .......... e i 30 to 40 Ib/acre
“*Common bermudagrass (huIled) eeviieeiiiiiniee..10 Iblacre
Tall feSCUE. .. ..o oo e 40 lb/acre D

*NOTE To be used in site’ specuﬁc sntuatrons only

Auqust throuoh February . S o
Tall fescue 60 to 100 Ib/acre K

Sericea lespedeza (unscarrfed) i 20 to 40 Ib/acre

' 'Rye (gram) Lirieitanesaeensntan i nannss ..... 40 lb/acre '

For ngh Malntenance Areas and Grass Llned Channels

10



© August thiough mld-Aprll ST |
. Tall fescue blend. ...l 300 lb/acre

T M|d~ApnI throuqh July - = ’,-l' 7
Common bermudagrass (hulled)............ e . .-f....100 lb/acre

Nurse crops may be added to aid the establlshment of permanent vegetatlon Typlcal

R appllcatron gurdelmes for nurse crops are as follows

May throuqh mld-Auqust. : ‘
German millet (or)................. 10 Ib/acre
- Sudangrass............... PR PP PR eneeeeoo. 15 Ibfacre

Augqust through April: .
Rye (gralﬂ) ERRTRA0 OO RO )

~
2 P e 0L E 9% 10 N B By 9 RIS, 40 B n b MIBAEyL
LN B RE AR DAL UL R A A SNV T R AR l-.m =2

o 25 Ib/acre
3.2.2(d) Soil Amendments:

-lee and fertilizer will be applied to all seeded' areas' In the absence of specific
recommendations from soil test reports, soil amendments will geneérally be applled at the
following rates: : .

J

Temporary Seeding: _ v ,
Ground agricultural lrmestone ..................... BT 2000 Ib/acre
©10-10-10 fertilizer. .................... ieiieereiiiii e 750 Ib/acre
Permanent Seeding - Low Maintenance Areas:
Ground agricultural limestone....................... .....:....4000 Ib/acre
C10-10-10fertilizer...........co i ....1000 ib/acre
- Permanent Seeding - ngh Malntenance Areas
- Ground agricultural limestone............ U ...4000 Ib/acre
0-46-0 fertilizer.............cocoveiiiinn ... e 100 Ib/acre
10-10-10 fertilizer. ..ocoo oo, e, ......500 Ib/acre

Lime and high- phosphorus fertilizer will typically be mcorporated into the top 6 mches of the
~ seedbed for high malntenance areas.

3.2.2 (e) Mulch

‘Mulch will typically be applied to all seeded areas or, if applicable, to all completed areas- - -
: requmng permanent seedlng in'the mterlm between allowable seedmg penods '

Mulch wit1 typlcally be dry unchopped straw applled at rates between 3000 to 4000 lbs/acre
_ Mulch may be spread by hand or mulch blower and will be anchored by a mulch anchorlng
tool or emulsified asphalt applied at. a typlcal rate of 10:gatJ1000.square feet. Mulch may be -
' applled by hydro mulchlng at a typlcal rate of 2000 lb/acre of wood fiber and tackrfler T

- Matting or nettlng will be applled to steep slopes channels or problem areas as needed to;
reduce erosion and aid’ the establlshment of permanent vegetatron »



©3.22(f)  Riprap- .. -
Riprap will be used as needed ta protect slopes and channels where site conditions or runoff
velocities prohlblt the establishment of vegetation. Riprap will also be used as inlet and outlet
protection for runoff conveyance features (culverts, slope drains, storm drain outlets, etc.), for
spillway and autlet protection of sediment traps and basms and for check dams: to llmlt flow :
: velocntles in channels ~ S _ oo )

"Requrred rlprap stone size and layer thlckness shall be determmed by desrgn velocuty o

" channel grade and side slope, outlet discharge and outlet pipe size, ‘and degree of

- embankment slope. In no case shall riprap layer thickness be less than 6 inches. An
" adequate graded' stone or geotextrle fabric flter blanket W|Il be placed between rlprap ‘and
vsubgrade sorls : : _

3.2.3 | v RUNOFF CONTROL AND CONVEYANCE MEASURES
323(a)  Temporary Diversions

Temporary diversions will be used to direct sediment laden runoff from disturbed areas to
appropriate sediment basins, traps, or deposition areas. Temporary diversions may also be
' »used as perlmeter protectlon to dlrect upstream runoff around or away.from dlsturbed areas.

Temporary dlvers,tons will typically have a useful life of 1 year and will be designed to be
stable and adequate for a 2-year design storm Ideally, if the diversion is to serve longer than
30 days, it should be seeded and mulched or otherwise stabilized. Rock check dams may
be installed as a means to slow runoff velocities along unstabilized diversions.

The diversion grade will be uniform or gradually increasing to prevent sediment depaosition.
Peak flow velocity should not exceed the maximum permissible velocity considering
diversion slope, soil characteristics, and type of vegetative cover. Preferably, the side slopes
of the dlverSIOn will be no steeper than 2 to 1, and no steeper than 3 to 1 where vehlcles

Cross.

- The contrlbutlng dralnage area to a temporary dwersron will be no more than 5 acres unless
designed as a permanent diversion, and the diversion outlet will be stable and non erosive.

- 3.23(b) Permanent Diversions

| Permanent dlverS|ons wnll be provided as needed to subdivide the site into distinct dralnage

areas for stormwater management and runoff control. Permanent diversions may be mstalled o

§ "|n|t|ally as temporary dlversrons but will be des:gned for worst case condltlons

.' Desrgn crlterla and stablllzatlon requnrements for permanent drversuons shall be the sarne as
-for.temporary dlver5|ons wrth the exceptlon of the design storm and the contrlbutlng dralnage'

area.

,The deS|gn storm for permanent dlversmns WIlI be determrned ln the mltlal plannlng process' ‘

- and will be a function of risk should failure ‘occur,-but will be no more frequent than the 10-.

“year design storm. The followmg gu«dellnes will be used for. protectlng off-srte publlc and.‘ o

‘ _pnvate property |
2.7



‘Typ’e. ofProperty-"' s », ’_De_s'ién Storm

Open areas parkrng lots recreatlon areas 10'year'

- Minor roads, minor structures k 25 0r 50 year
“Homes, schools, major roads major structures 100 year

The contrnbutlng drarnage area wrlt be based on topography, S|te layout grade and_"‘.' e

practicality diversion capacity.’
3.2.3(c) Grass—Llned»(?hannel_s_

Grass-lined channels will be-located and “designed as needed to convey stormWater
-discharge from overland flow, paved areas, .or drainage outlets (culverts, diversions, etc.). .
Grass-lined channels shall not be subject to sedlment deposmon from disturbed areas.

Design criteria and stabllrzatron,requrrements for grass-llned channels shall be the same as
for permanent diversions. Unless site conditions or design criteria dictate otherwise,
retardance classifications for grass-lined channel design ‘will be assumed as "B" for channel
capacnty and "D for channel stablhty : :

3.23 (d) Riprap-Lined and. Paved Channels

Riprap lining or paving will.be used for channels where flow velocities or site conditions prohibit
the use of a vegetative lining. Unless project requirements dictate otherwise, riprap lining will .
be preferred over paving for its ability to reduce outlet velocrtles adjust to uneven foundation
conditions, and allow mﬁltrat|on :

- Paved channels will be protected from undercuttmg by placmg the channel below grade on
stable material and by provndrng down turned sectlons at the begrnmng and end of the

,channel

‘Design storm crlterra for riprap-lined channels and paved channels shall be the same as for -

-~ permanent dwersnons

3.2._3 (e) Temporary Slope Drains

Temporary slope drains will be used to collect and convey runoff down the ‘face of
unprotected slopes. An earthen dike ridge along the top of the slope will be used to direct
runoff into the pipe inlet. The drain wrll consrst of flexrble condurt securely anchored to the

slope. face

S
\.-

‘The pipe wnl be srzed for the peak dlscharge from the 10—year desrgn storm or by use of the
followmg general gmdehnes : S . '

'iContnbutmg Dramage Area Plpe Dlameter

0.50 acre: . 12in.
0.75 acre o . 15in.

1.00 acre . 18in.
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o ) 'Contnbutlng drarnage area to mdrvrdual slope dram mlets should be Ilmlted to no more than 1

acre if possrble _
' “3 2.3 (f) o SubSurface Drains "

Subsurface drains will be lnstalled as needed to draln excess groundwater from areas for :
establishment.of vegetatlon or stabilization of slopes. Subsurface drains may also be used to
stabilize subsoils of temporary or permanent access roads and parklng areas. Drarns wnll
dlscharge into stabilized outlets. . r _ v

3.2.4 D INLET AND OUTLET PROTECTION MEASURES

3.24(a) - Temporary Inlet Protectron

Various tempora'ry'protection measures will be used to -trap sedirnent at the ap‘proach to
stormwater inlets to allow early use of permanent stormwater conveyance systems.

Protection measures will consrst of using shallow excavatlons around inlets, surroundmg
- drop inlets with fllter fabric, or using block and gravel inlet protect|0n s

Filter fabric' and block and gravel type protectron measures will not be used in locations
where runoff might be diverted away from the drain inlet, over the edges of slopes, or to
otherwise unprotected areas. Filter fabrlc protection’ will not be used at lnlets recervmg .
concentrated flows A s

The contnbuttng dralnage area shall not exceed 1 acre for each temporary: inlet protectlon »
measure unless frequent removal of accumulated sediment is specified. .

3.2 4 (b) Outlet Stabilization Structures

' Stablllzatlon measures will be used at the outlets of pipes, culverts, diversions, and channels
as needed to protect the receiving channel or outlet area from scour and erosion.

sufﬂcrent stre " avoid 9] ifswhere"nprap is placed directly on fabnc

. Alternative outlet stabilization measures. (stllllng basms plunge pools, etc.) may be needed
in specific S|tuat|ons where overfall outlets eX|st or excessrve apron Iengths would be

required. e N N ,
325 '-S-E'D"I'IVIENT TRAPS AND‘ BARR!ERS':.
3.2. 5 (a) A Temporary Sedlment Traps and Basms

' 5Temporary sedlment traps and basrns may be used to prevent off srte sedrmentatlon and to_ "
' protect recelvmg water bodles from sediment deposmon SO -

R



| They may be formed by embankment excavatiori, or a comblnatnon of both methods and T
~ -shall provide for a minimum sediment ‘storage capacnty of 3600 cu. ft/dlsturbed acre, or .

otherwrse based on actual expected sediment ylelds

Temporary sediment traps and basrns wnlt be sized W|th sufficient surface area volume and-“

length-width ratio to provide adequate sediment trapping efficiency-based on the 2-year
" design storm peak discharge. The contributing drainage area for a trap will typically not

exceed 5 acres. The contributing dralnage area for -a basm W||I generally be greater than 5 '
acres but no more than 100 acres. : . ~

Temporary' sediment traps and basins witl be located in such a manner as to be accessible )
for periodic cleanout and maintenance. The trap or basin will be cleaned out and restored to- .
full capacity when sediment has accumulated to one half of the . deS|gn depth Traps and;
. basins will not be located in perennial streams = : : '

The earth embankment and any surrounding area disturbed during trap or basin construction h
will be stabilized with temporary seeding and mulched. Permanent seedlng will be applied lf
the sedlment trap will be in place over 1 year.

3.2.5 (b) Rock Dams

Rock dams may be used to prevent off-srte sedimentation in situations where rlprap and
gravel are readily available, and constructlon of a sedlment basin woutd be dlfflcult '

They shall generally be used for contnbutmg dralnage areas greater than 5 acres. and less
than 50 acres, and will have a useful life of no more than 3 years. .

Rock-dams are generally formed by embankment construction of rip-rap and washed stone
across a natural drainage -area. Embankment height shall’ be limited to 8 feet.. Some
excavation may be required in the impoundment area to provide adequate surface.area or
-storage capacity. The design criteria for settling efficiency and sediment storage shal| be the
same as for temporary sediment basins.

3.25(c), . SiltFence

Silt fence will be used to trap and retain sediment from small disturbed areas, or to direct
sediment-laden runoff to sediment traps, basins, or appropriate geposrtlon areas. Fence-
fabric will be a geotextile filter fabric material having a minimum useful life of 6 months Sllt
fences will not be rnstalled across areas of concentrated/ﬂow

The contrlbutlng drarnage area wrtl typlcally not exceed 25 acres for each 100 feet of srlt

" fence, and the depth of rmpounded runoff from the drainage storm shatt not- exceed 15 feet

at any point along the fence. Outlets at end of fence, or at low pomts where fences cross o
natural depresswns will be stablhzed wrth nprap or other appropnate measures..

) 3 2 6 STREAM PROTECTION MEASURES

326(a) - Temporary Stream Crossmgs }; L
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Bndges fords or culverts wrll be used as temporary means for stream crossrngs darrng-

.construction activities. The use of temporary -stréam crossings will be' considered in-the .

* planning process and minimized to ‘the greatest- extent feasible for the project. - If possible,
stream crossings will be made at right angles and will be constructed during dry periods to
minimize stream disturbance. Any required federal or state permits assaciated with streams,
stream crossrngs or wetlands erI be obtalned prior to constructlon of stream crossrngs

= .Culverts used for temporary stream crossrngs erI be srzed adequate to pass the, drscharge o
* from the 2-year design storm without overtopping the fill. Culverts located in perennial
streams will be placed just below grade to allow the movement of aquatic organisms. Culvert
fills will be raised at least 1 foot above the adjacent approach secttons and outlets of culverts
will be stabrlrzed as needed o ) o . .

Fords may - be used for temporary stream crossings where normal flow is shallow or _
intermittent, where crossings are infrequent, and generally where watercourses are wide or
flat. Approach sections for fords will be no steeper than 5:1 and washed stone will be placed
in the channet and on the approach sectlons :

12.6 (b} Permanent Stream Crossmgs

Permanent stream crossings ‘will be designed and installed in accordance with applicable -
department of transportation guidelines. The design storm for permanent stream crossings
will be determined in the initial planning process and will be a function of risk should failure -
‘occur, but will be no more frequent than the 10-year design storm. Measures will be taken to
ensure that the peak flow velocity from the design storm is non-erosive to-the stream at the -
crossing outlet. Various measures (paved flumes, riprap- -lined channels, stabilized pipe
drops, etc.) will be used to ensure that runoff entering the stream at the crossing does not
- cause ‘erosion. Any required. federal or state permits associated with streams, stream
crossings, or wetlands will be obtained prior to construction of stream crossings.

326(c) - Streambank Stabilization

Streambanks will be stabilized and protected as required by the establishment of vegetation
or by structural measures. Any required permlts will be obtarned prior to construction
activities within streams

VegetatiOn will be the preferred method of streambank stabilization for flow conditions up to
approximately 6 ft/sec. The frequency of bank full flow conditions, future watershed
development, and variations in.channel roughness coefficient. will be considered in the
'plannrng process when specrfylng vegetatlon for stream bank stabrllzatlon

Structura! measures (rlprap, gablons grrd pavers etc) wrll be used when tlow condmons
prohlbrt the establlshment of vegetatxon REERMICRES : S .

327 MISCELLANEOUS PRACTICES -f L
3 2 7 (a) J Constructron Road Stablhzatron

Consrderatron wrll be grven in. the planmng and sxte preparatlon phases to locatlon of -
temporary construction access roads parkrng, and constructron storage areas..

[ . b
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- Temporary constructron roads-will foltow naturat contours as much as possrble and will- avond

- areas with high water tables. Road grades will generally be no steeper than 12%, or'no- - :

steeper than 15%. for short distances. Side slopes of embankments will-be no steeper than'2-
to-1 and will be stabilized with temporary or permanent vegetation as réquired. Aggregate "
b e course will be applied. to difficult areas (steep grades, rutting areas, hlgh water table
areas etc. ) as requlred to stabilize the road surface. - .

327 (b . Grade Stablhzatlon Structures

. Grade stabrllzatron structures may be used where grass lrned channels or drversrons are
desired but excessive grade results in prohibitive flow velocities. Grade -stabilization
structures may also be used where channels mtersect at drfferent elevattons or to stabmze A
problem areas |n -existing channels :

o The deS|gn storm for grade stabmzatlon structures wrll be. determlned in the initial plannmg a
. process and will be a function of risk should failure occur; but will be no mare frequent than
the 10-year design storm. If possible, an emergency bypass wil1 be provided around the .
structure for higher flow conditions. Outlet protection (concrete stilling basin, rrprap, etc. ) wrlt
be prowded to protect the downstream channel -

3.2.7 (c) = Check Dams

Check dams may be used.as a temporary or emergency measure to reduce velocities and
gullying in channels and. diversions until vegetation is established. Check dams may be -
removed followmg repair or stablhzatlon of the channel

- 3.2.7 (d) Dust Control

Various methods will be used during construction as required to minimize blowing dust.
Preferred methods will include the establishment of vegetation, ‘mulching, water sprinkling,
and placement of wind barriers. Gravel surfacing will be considered for use on temporary
construction roads, parking areas, and storage yards. Consideration will be given in the
iplanning process to leaving tree lines or other natural wind breaks.

' 327(e)  Heibicides

Herbicides will be applied in. accordance with the manufacturer's gurdehnes by a Ircensed
applicator, or under the direct supervision of a Ilcensed applicator.

Personnel handhng herbicides will be familiar with current regulations and Duke Energy -
- Company procedures regarding handling, storage drsposal and splll reportlng requ1rements -

327(f  Wasteand Spills. -

Dlscardlng or disposing of all tubncants fuels, chemlcals contalners constructlon debrls or
miscellaneous - trash will follow appropriate regulations and Duke Energy Company'.j-
- procedures. Spl"S will be reported as requrred by apphcabte regutatlons and Duke Energy‘ .
Company procedures v . o

328 - INSF’ECTION AND MAINTENANCE F’RACTICES
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' stabilized areas, and temporary construction roads will be_t.

L

" 328(a) . ~flnsbeotlons”

tures-v fdleturbed areas, recently
ected wegekly or following any
24 -hour. period. All -

at y;‘ On-site problems

Durlng the constructlon perlod all erosion control St

rainfall event. producing more than 0.5 inches of pregipi
- problems resulting in off site sedimentation will be coffgeted, i
will be pnorltlzed and corrected within 7 calendar days.:

3.2.8 {b) Maintenance

~ Sediment will be removed from temporary sediment traps and basms when deposits have
~ reached cleanout levels. Sediment will be removed from behind silt fences and straw bales
"when deposit depth exceeds 6 inches, and from behind brush barrlers when deposuts reach

one-half of the barrier height.

Rills and washes in slopes will be filled and immediately seeded and mulched. Sediment trap
spiliway stones will be cleaned or replaced as required if the trap no longer drains properly.
- Graveled construction entrances and graveled stream fords will be top dressed as needed to
prevent sediment from leaving the site or being carried into the stream. Any seeded area that
- becomes damaged will be filled as needed, reseeded and mulched. :

All, sediment removed from erosion control structures will be deposited in a controlled
manner and stabilized with temporary or permanent vegetation and mulch.

3.3 POST - CONSTRUCTION STORMWATER MANAGEMENT -

Various methods and practices will be conS|dered in the plannlng process for flood control
~and water quahty enhancement

Stormwater detention for rood control will generally be accomplished by the use of various
types of wet or dry detention ponds .

To enhance infiltration of Tu 'ff‘ xgraSsed :swales and riprap ditches will be preferred over
: fips will be considered for use on perimeters of

shiget flow, to protect infiltration trenches, and to .
f: infiltration trenches and dry wells will also be

establish riparian buffer zones The: usev
consudered for mfultratnon of runoff.
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'40 TRANSMISSION LINES BEST MANAGEMENT PRACTICES S

Transmlssron line constructlon and mamtenance is a rout:ne operatton wrthm Duke Energy

) Company As previously stated, the linear nature of line corridors, variations in topography,
right-of-way width limitations, and access constraints requires a somewhat unique approach .

to erosion control methods, measures and practices.. These best management practices

result in minimal alteration of the topography, short-lived soil disturbance, and timely.
revegetation, as stated -in the General Best. Management Practices, the suggested - . -

measures, methods andlor practices are intended as tools to help meet or exceed the
requirements of the N.C. Department of Environment, Health and Natural Resources and the
' S C Department of Health and Envrronmental ControL. :

4.1 PRE CONSTRUCTION CONSIDERATIONS

~ 4.1.1 PLANNING

* The planning process for transmission line construction will consider the impact of line routes,
corridor access, and corridor clearing on the earth, water, biological, cultural, visual, social
and economic resources in the area. Existing and future land use as well as overall public
health and safety will also be considered during the planning process. The following factors
will be considered in the selection of stormwater management and sedimentation erosion
- control methods and procedures prlor to and during the construction process:

Soils and geology -

Degree and direction of slopes and topography along the line corridor
Regional Iocat(on elevation, season, and climate

Existing vegetation

Existing erosion problems

‘Receiving water bodies

The planning process will incorporate actions that will reduce or preclude impacts to
significant resources (trout streams, wetlands, designated watersheds, etc.), water quality,
rare species as listed by state Natural Heritage Programs and other culturally or
environmentally sensitive areas. - i

Transmission line plan and profile draWings will be issued with each project and will delineate

limits of clearing and corridor topography. Specific erosion control details may be indicated.on - - -

these drawings, however, additional erosion control measures are typically added and/or

relocated as per field requnrements in accordance with established best management

practlces :

All best management practlces 'shall be adequate to meet or exceed the requnrements of
any applicable county or Iocal government erosion control or stormwater regulatlons -

4.1. 2 | PERM!TTIN_G
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All requrred permlts and agency . approvals wrll be obtalned pnor to constructlon actlvmes

- Activities impacting waters (wetlands ponds lakes, rivers, streams, intermittent streams, .
~etc.) by the placement or removal of any matena! wrll be revnewed for necessary permrttlng
requirements.’ :

413 CONSTR»UCT-IO‘N SEQUENCING

‘Erosron and sedrmentatuon control practrces will proceed hand ln hand wrth constructlon :

activities. The sequencing of erosion control measures wrll be project specific, but wrll
- generally be |mplemented in the followung sequence: .

1. Mark clearlng hmlts
) 3 In_stall construction entrances to right-of-way . o o

2
3. Begin clearing, grubbing and seeding operations
4

. Install sediment and erosion control measures (brush barriers, silt fence, sediment traps
etc )

Install culverts with inlet loutlet protection for right-of?w'ay access
Install runoft control features (water bars, broad-based dips, etc.)
. Complete clearing, grubbing and seeding operatio_nﬂsﬂ |

Perform grading and excavation for tower foundations

© ® N9 o

Stabilize surfaces (reseed damaged areas {or perman.ent"vegetative,_ gravel paving, etc.v')

Construction activities will proceed in such a manner as to minimize the extent of disturbed
areas, and to minimize the time in which the areas remain in a disturbed state. Factors such
as sequencmg of activities, weather, and time of year will be consndered dunng the plannlng'
process and durmg construction. : . .

Erosion control structures within right-of-way corridors -have typically been |eft' in place
following construction. Experience has proven that in many cases, leaving erosion control
structures in place had little consequence, whereas, attempts to access and remove these

_structures often resulted in redisturbance to previously seeded or stabilized areas. In areas’
‘where mechamzed equipment may be used for maintaining the right-of-way, ‘erosion control

measures should be removed, if possible, as conditions permit. Erosion control structures
should also ‘be removed from areas of. high VlSIblhty or from other areas of cultural or
envrronmental srgnlflcance as |dent|f|ed : : : :

| 414 ~ BUFFERZONES

. A buffer zone wrll be maintained: between drsturbed areas and any water body (streams
lakes, ponds, wetlands, etc.). Mechanrzed ‘equipment will not enter buffer zones except as
required for access. Appropriate erosion control structures may be installed between
'drsturbed areas- and buffer zones. to mrmmlze sediment deposmon in buffer zones.

20
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Buffer zone wrdths wrll vary accordrng to the slope of the adjacent topography and. stream
~ classification, but will be a minimum of 25 feet on each side of the stream or water body.
General guidelines for buffer zone width, as measured along the approaching ground slope
from the edge of the ‘water to the nearest edge of the disturbed area, are as follows '

Wlth erosmn control structures in place

Approachrnq qround sloge ‘Buffer Zone Width

o%s . 25

10% , o3 oy
20% ‘ 40" »
30% B : 45"
0% ) 50
50 % - o 55'
60% S 60'
70%. 65'

¢ N

_Wrthout erosron control structures in place:

Approaching ground slope Buffer Zone Width ‘

( 0% : 50'
10% : 60"

20% B £}

30% : 85'

40 % ‘ 1007

50 % -1y

. ‘ 60 % ' © 130
70% : 140'

)

The removal of vegetation from stream-side areas and stream buffers will be limited to that
required for adequate conductor clearances. Should site conditions require the removal of
canopy trees, under story vegetation will be left in place to provide shading and protectron for
streams. Trees and vegetation will not be felled into or across streams. Felled trees in stream
buffers will typically be limbed, sectioned, and left in place to decompose. If felled trees are to
be removed from stream buffers care will be taken to minimize damage to remaining
vegetation. ~

42 TRANSMISSIONLINECONSTRUCTION o , | } -

Based on experience and Judgment field personnel may rmplement addrtronal erosron control ‘
measures and/or modify indicated measures to provide the best results under specific -
- situations; topography, and site conditions. Major field revisions and/or modrflcatrons shall be

drscussed with Engrneer prior to mstallatron : '

424 RIGHT-OF—WAY PREPARATION
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Clearing techniques will vary along transmission 'rig'ht'-'of-wavy' corridors” depending upon
terrain. features and vegetation types. In desngnated sensitive areas and buffer zones, care

. will_be taken to preserve small undergrowth ‘trees’ which’ usually ‘remain safely below

conductor helghts ‘Where conventional clearing is required, all vegetation will be. shear--
cleared by bulldozers equipped with K-G blades, straight blades, and root rakes. Where
- bulldozers cannot be used, trees and brush shall be hand cut. Marketable timber will be

" removed first if practical and economical. Remaining trees and brush will either be-used for

brush barrier construction or disposed (buried, burned, etc.) in accordance with local, state,
and federal ordinances. _ ‘ - , :

Normally, topsoil shall not be graded, removed, or redistributed on rights-of-way, ‘nor shall
contours be altered (except around structure foundations and to construct diversions and |
roads). Root systems shall be left intact-as much as pOsslbIe Where transmission right-of-
way corridors cross open land (pastures, fields, etc.), no land disturbance will occur except as .
required for access roads, diversions, and structure foundatlons

Where feasnble cut and fill slopes required on rights- of—way shall be no steeper than 31
Vertical cuts however, may be used in rock or other stable materials: :

Graveled construction entrances wrll be provided at each location where construction trafﬁc :
~ will exit the site onto public roads or-other off-site paved areas. The graveled entrance shall .
“consist of 4 inches of gravel and shall be a minimum of 50 feet in length. The surface of the -
graveled entrance will be periodically top-dressed as needed to prevent off—srte mud and

sediment transport ' ‘ o

4.2.2 SEDIMENT TRAPS AND BARRIERS

Temporary sediment traps, rock dams, silt fences and brush barriers are typically used on
line rights- of-way to prevent off-site sedimentation from dlsturbed areas. These devices are
described in Section 3.2. 5(a, b & ¢), respectlvely -

- Trees, roots and vegetative debris cleared from line corridors may be used to construct brush

barriers across slopes and/or along the base of slopes to trap sediment and help reduce the
velocity of water runoff. The brush barrier shall be between 3 to 5 feet in height. Brush shall
be clean of earth, piled primarily end to end, and walked thoroughly with equipment to
compact. It should be emphasized that brush barriers shall only be used as a secondary
sediment and erosion control measure, with approved measures currently in place. ‘In
addition to helping curb erosion ‘and contain sediment, brush barriers also prove very useful
“in helping to dlspose of cleared debns

423 ‘ACCESS ROADS

All access roads shall be designed and Iocated to minimize ground drsturbance and to aVOld‘
excessive cutting-and filling. Access roads on grades exceedlng 10%, on poorly drained soils,
. OF.0N potenttal problem- areas shall be surfaced with gravel or aggregate base course for

stabilization. ‘In addition, ‘access roads will be seeded with permanent vegetation following ...

completlon of construction activities. At -intersections - with paved roads, ~construction
entrances-(graveled for a minimum distance-of 50 feet) shall be rnstalled to stablhze the
~ access road and to prevent sedlment tracklng :



Vehicle exclusion plans will be developed to prevent nuisance vehicles from accessing . .
- transmission line corridors. Barriers’ (gates, fencing, etc) to unauthonzed access will be -
constructed pnor to final seedlng S : : S

424 STREAM CROSSINGS

Temporary metal bridges, fords, or culverts wﬂl be used as a means for. stream crossmgs

during construction -activities. The use of stream crossings will be considered in the planning "7
~ process and minimized to the greatest extent feasible for the pro;ect If possible, stream .

crossings will be made at right angles and will be constructed during dry periods to minimize-
stream disturbance. Any required federal or state permits associated with streams, stream
crossings, or wetlands will be obtained prior‘to construction of stream crossings

Culverts used for stream crossmgs will.be suzed for permanent- lnstatlatlon but will be a o

minimum of 24 inches in diameter. The design storm for culvert installation will be determined
in the initial planning process and will be a function of risk should failure occur, but will be no
more frequent than the 10-year design storm. In the absence of specific designs, culverts will
be sized in the field in accordance with the following guidelines:

PR ) _
Drainaqe’ Area Culvert Size : _Culvert Size
Piedmont Areas Mountain Areas

10 ac and Below 24in - 24in
- 20ac - 30in - 36in
30 ac 36 in : 42in -
‘ 40ac 42 in 48 in-
50 ac - 48in ' 54 in
70 ac  B54in , _ 60 in-
100 ac 60 in 72 in
150 ac 72 in Shall Be Designed
>150 ac Shall Be Designed Shall Be Designed

Culverts located in perennial streams will be placed just below grade to allow the.movement
of aquatic organisms. If possible, backfill for perennial stream culverts shall consist of rip- .
rap and washed stone only (no earthen bacilli) to prevent sediment from entering stream.
Culvert fills shall be raised approximately 1 foot above the adjacent approach sections to
provide overflow routes. Culvert outlets and inlets shall be armored with oversized stone
(rip-rap) for erosion protection. Dissipater pads (rip-rap placed on a geotextile fabric to help
absorb or disperse energy of water leaving culvert) shall be constructed at the outlet ends of
culverts to help prevent channel scouring and gullying. As a general gunde pipe culverts -
shall be covered by a depth of approxumately one half the plpe dtameter but not less than -
twelve mches ' . '

Fords may be used for stream crossings where normal flow is shallow or mtermlttent where

_crossings are infrequent, and generally where watercourses are wide or flat. Approach =~

~ sections will be no steeper than 5 1, and washed stone WI|| be placed in'the channel and on.. E
the approach sectlons : .. .

,4.2.5 - RUNOFF CONTROL MEASURES



-_Water bars and broad- based drps will be used for erosion- protectron across access roads to
prevent gullyrng and reduce flow velocmes and will generally be spaced as follows:

~ Slope Range Water Bar Broad-Based

of Road = Spacing  Dip Spacing
under 5 % 125° .. 180'
5%to 10% 80" - 140' .
-10%t020% 60’ Not used
20%1t035% . 40 Not used ,
. over35% 25 Notused

-Spacing of water bars and broad-based dips will be adjusted to take advantage of the most
favorable outlet locations, and outlets will be stabilized if required by site conditions. ~ -

Typically, access roads will be out sloped (cross-drained) and side ditching may be used to
~avoid discharging runoff onto unprotected fill- slopes. Water bars and broad-based dips-
across roads will not discharge into intermittent or perennial streams unless road surfaces
have been stabilized. Water bars and broad based dips shall not drscharge onto
unprotected fill slopes. :

Erosion control structures Wl" be located in such a manner as to not lmpede dramage from
access roads. :

426 STRUCTURE PLACEMENT

Soil excavated or augured for transmission tower foundations.will be temporarily stockpiled -
adjacent to the excavation during foundation construction if practical. The excavation will be
backfilled and compacted followmg construction of the tower to above ground level. Excess
soil wrll be spread around the foundation and properly seeded

In some situations, poles may be used for transmission lines. The setting of poles will result
in minor soil disturbance from hole auguring and backfilling. Soil removed during auguring will
be tamped firmly around the pole base and mounded to accommodate any potential settlmg ‘
Excess soil wrll be spread around the pole base and properly seeded.

4.2.7 SURFACE STABILIZATION MEASURES

Seeding will' be completed immediately following site reclamation and prior to project
completion. Temporary or intermediate seeding, mulching, matting, or other surface
stabilization measures will be placed on disturbed areas which will not be completed within
- 14 working days following initia! soil dlsturbance Surface roughenrng wili be performed on cut
and ﬂl slopes prlor to seeding. : . A

- Seeding mixtures shall be tailored to site-specific condrtrons steepness of slopes cllmate
Vlocatlon and elevatron Typrca| seeding guudehnes are as foliows -

Mid- Februarv throuqh mid- ADI’I| . L
Tall feSCUE ..o, SRR PO & 100 Ib/acre N

. Sericea Iespedeza (scarlfled) ....... s 50 Ib/acrev

Mid-April through July:
24



' * Weeping. Iovegrass el e erarenaan ...... L 0 |b/acre

*Common bermudagrass (hulled) ................................ ~.. 10 Ib/acre
~ Sericea Iespedeza (scarified) ........ ........ e 50°Ib/acre
Tall fesScUe ..ot e 50 Ib/acre

* NOTE To be used in SIte specific situations only

_ 'Auqust throuqh mld Februag _ C
‘Tall fescue ...........iveveeeeee o, e rrn——— vaveviianrneeed 100 lb/acre

Sericea lespedeza (unscanﬂed) vieennnans SO 50 Ib/acre.

Nurse crops shall be added to aid the establishment of permanent vegetatlon General
gurdelmes for nurse crop seedmg rates are as follows: : :

-

May through mid-Auqust:v | ' ' '
German Millet (or) .........cccooviieinen, e e 10 Ib/acre
.Sudangrass ...... e e e et ——— 15Ib/acre _

Mid-August throuqh Aprrl : o
Ryegrain ..........cccoooeee i, e teeeeeaen 25 Ib/acre

In the absence of sol tests, fertilizer and lime will Qenerally be applied at the following rates:

. 19-19-19 fertilizer (or equivalent rate of applied N) ....... 500 Ib/acre
- Ground agricultural limestone ...t 2000 lb/acre

: quurd lime or alternative fertilizers may be substltuted in various srtuatlons Mulch, straw or
matting may be applied to aid in the establlshment of vegetatlon on steep slopes wash
areas, or other difficult sites. : :

Rock check dams may be used as'a temporary measure to reduce flow velocrtles in channels
and diversions. Check dams will generally be used in new or existing channels, and should
be removed following proper stabilization of the channel. Erosion control matting may also be

used to line slopes and channels. to provide temporary cover to soil until vegetation is
established. Properly lined and stablllzed channels will be preferred over the use of check

dams. : _ B
4.28 - CONSTRUCTION INSPECTIONS AND MAINTENANCE

- During the construction period all erosion control structures, disturbed areas recently
* stabilized areas, and construction roads will be mspected every 7 days, or every 14 days and
24 hours after every rain event of %2" or greater 4 :

AIl problems resulting in off-srte sedimentation will be’ corrected |mmed|ately Rl"S washes,
and other eroded areas should be regraded, smoothed and reseeded as required to ‘provide -
long-term stabilization. On-site problems shall be corrected within 7 calendar days oy,

Envrronmental audits will be performed on a monthly basis dunng the constructron perrod and
'followrng completlon of the pro;ect until srte has fully stablllzed : .

43 - TRANSMISSlON'LINE MAI_NTENANCE

25-



431 RIGHTOFWAYCORRIDORS .

‘Exustrng erosion problems on nght of-way corrldors wnl be identified and prlontlzed accordlng

to the severity of the problem. Severe problems shall be rectified immediately. Minor

.problems will be corrected as efﬂuently as possible considering available workforce ‘and
.seedlng times. : . .

- Exrstmg road dralnage features (water bars, broad- based dips, culverts etc.) will be repalred :
and maintained as requrred Addltlonal features shall be mstalled as requrred to correct

. existing problems

Washed out culverts 'wiIl be replaced as required Rock fords should be considered for use as . C

replacements for culverts for low ‘use. stream crossmgs in srtuatrons where . culverts

~.periodically wash out. .

Vegetation maintenance equipment will not be used: on fight-of-way corridors when soil’
moisture conditions would result in excessive rutting or'damage to existing vegetation. Care
~will be taken to preserve small matunng trees which. usually remain safely below conductor
_ heights. Replacement trees will be encouraged in lleu of tnmmlng or topping out existing
trees. . _

Herbicides may be applied in accordance with the manufacturers guidelines by a licensed
-applicator, or under the direct supervnsmn of a licensed applicator to control vegetation -

growth.

Personnel handling herblcrdes Wl|| be - familiar with current regulatlons and Duke Power
b Company procedures regarding haullng, storage, disposal, and spill reporting requirements.

Rare species (as listed by state Natural Heritage Programs) known to occur within the v
~ corridors, will be adequately protected during corridor maintenance. The process(es) for
.. protection of these species will be reviewed biennially with appropriate resources agencies.

432  BUFFER ZONES

Vegetative stream buffers will be established for existing transmission corridors (rights-of-
way) where woody streamside vegetation can be maintained without jeopardizing conductor
safety. Buffers will be a minimum of 25 feet on each side of the stream bank or water body,
“and will provide shading to the stream. Buffers, designated leave areas, and other special
treatment areas that were established durlng the construction of the transmlssmn lmes shall
be 'maintained. . : :

"Protectlon plans for areas of specral concern (stream crossmg. rare species, leave areas,

- buffer zones, etc ) W|th|n rlght-of-way corrldors wnll be mcorporated in malntenance activities. .

433 CORRIDORUSEANDCONTROL. o

~ Landowner uses of tra'nsmission line corridors Will take: precedence oVer other:uses
assuming compliance with applicable regulations and rrght-of way agreements is malntalned
'all landowner agreements wrll be documented and followed. : '



Gates fences and berrns will be used to protect the roads: and vegetatron wnthln the rlght of—
way from unauthorized dumping and vehicular access. Emphasis will be.placed on
- controlling access as a means of dlscouragmg unauthorized activities while promoting
“positive conservation measures. For safety concerns, single cables and/or chains should not
be mstalled across access corndors to limit access. : x

Wildlife food plats ‘will be malntalned -and enhanced as ‘appropriate.. New plots shall be =

established when opportunmes exist, especially. in cooperatlon with various concernedi»
groups (state wildlife agencies, environmental groups etc) :

/
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' DETA,lLs'
1. SILT FENCE |

2 CONSTRUCTION ENTRANCE

| 3. CULVERT DISSIPATOR PAD

4. TEMPORARY CULVERT INSTALLATION |

5. ACCESS ROAD secnous

6 SlLT FENCE WITH ROCK OUTLET
7 STREAM BUFFERS

8. ROCK CROSSING

9. WATERBAR

10. CULVERT INSTALLATION WITH ROCK BACKFILL

11. FARM GATE
12. DANGER TREES

13. FORD CROSSING

14. DIVERSION CHANNEL/SWALE

15. ROCK CHECK D'AM-'::'

‘ 16 TEMPORARY SEDIMENT TRAP

_4'17 EROSION CONTROL MATTING (WOOL CURL)
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EXTRA STRENGTH FILTER FABRIC
NEEDED WITHOUT WIRE MESH FABRIC ~

STEEL OR WOOD POST
36 IN ABOVE GRADE(MAX.) **

STCEL OR WOOD POST——
(WOOD POSTS MUST BE

MIN. 2" X 47

U BINIUR

3

w

AT X

9
RUNOFF

;.{SILT FENCE DETAIL

FENCE.

=] PONDING HEIGHT

" MAX.
(RECOMMENDED)
STORAGE
HEIGHT -

COMF’ACTCD
BACKFILL

~STANDARD.DETAIL

NOTES:

HEIGHT.

2. REMOVED éémMENT SHALL BE DEPOSITED TO AN AREA THAT

TRENCH WITH NATIVE BACKFILL

. 1. INSPECT AND REPAIR FENCE AFTER EACH STORM EVENT AND
REMOVE SEDIMENT WHEN DFPOSH'S REACH 30% OF FENCE

. WILLNOT CONTRIBUTE SEDIMENT OFF\SITE AND CAN BE
PERMANENTLY STABILIZED

3. 8T FENCE SHALL BE PLACED ON SLOPE CONTOURS TO
- MAXIMIZE PONDING EFFICIENCY.

4. DRAINAGE' AREA OFA 1/4 ACRE QORLESS PER 160 LF.

"

5..USE WOOD POST (MIN 2X4") FOR TRANSMISSION LINE _ .

ANSTALLATION.

IGE
6 FT. MAX SPACING WITHOUT WIRE SUPPORT

LTERNATE DETAIL

ey

TRENCH WITH GRAVEL.

3
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DESIGN CRITERIA T !
| = , g
AGGREGATE SIZE: 2-3" DIAMETER WASHED STONE 1
| PAD THICKNESS: 6" MINIMUM ' ;
| PAD WIDTH: 15 MINIMUM 1
I - PAD LENGTH: 50' MINIMUM L
. PAD LOCATION: _ : .
LOCATE CONSTAUCTION ENTRANCES AND EXITS TO LIMIT SEDIMENT FROM LEAVING THE SITE ANO !
TO PROVIDE MAXIMUM UTILITY BY ALL CONSTRUCTION VEHICLES, AVOID STEEP GRADES AND E
ENTRANCES AT CURVES IN PUBLIC ROADS. Vo i
f Tt _ 1
N * }
A i
|
-2-3" DIAMETER =¥ > !
COARSE AGGREGATE STONE -~ ~,
! 6 DEPTH MIN. i
]
!
t
. PERSPECTIVE VIEW. - i
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ULVERT DISSIPATOR PAD

t
NOTES:
1. L3 1S THE LENGTH OF THE RIP RAP APRON,
2.0=1.5 TIMES THE MAXIMUM STONE DIAMETER BUT NOT LESS THAN 67 . )
3. IN A WELL DEFINGD CHANNEL EXTEND THE APRON UP THE CHANNEL BANKS TO AN ELEVATION OF 6 ABOVE
THE MAXIMUM TA{LWATER DERTH OR TO THE TOP OF THE BANK, WHICHEVER IS LESS: :
4. A FILTER BLANKET OR FILTER FABRIC SHOULD BE INSTALLED BE TWEEN THE RIP RAP AND SOIL FOUNDATION.
5. ALLRIP RAP TO BE CLASS 1 ‘
e e e s
- (OIA) . |
. 24"HDPE }.6% AT
| I6"HDPE |} 12
X ? {[36"HDPE [ 12}~ CHANNEL 27
- - JT2RCR "} . CHANNEL. i} 127 |
( R
‘ ~
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STREAMBANK |
B{:Y("N = l

ROACWAY

) 2-3" DIAMETER WASHED
STONE, 6" DEEP EXTEND 24~
BEYOND BANK ON EACH SIDE

PLACE FILTER
STONE AROUND 24"
MIN.PIPETO -~
PREVENT |
CRUSHING,

- BEREANHBANK,

STONE=
{67 DEEP)

p— — d
(HOTES: 7 /-
1 SLOPE APPRCACHES TO ’“RObSNG 2:1 GR FLATTER. .
2, S—’I....WI\V LENG X TO BANK WDTH OF STREAM CR AS SHO‘AN \_;h PLI‘\N

3, MPETS ! 2-LIMITS OF RiP-RAP,
4, CLASS A" R RAP TO BE USED TC ARYOR BJ\NKS
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NORMAL ROAD CROSS SECTION.
e EXISTING GRADE
K MAXs SLOPE 1.5-‘,:1 ,:{/ ' I =10 ROAD SURFACE SLOPED FOR DRA]NAGE |
. R £ : . ' |
1 ; 10 ROAD SURFAGE TYPICAL=" | 3 N
\ i COMPACIED FILL ™3
- ¥ oW
| : B _ -
| : : ) _ _TYPICAL CUT/FILLL. ROAD CROSS SECTION . >
ik T T N
il - EXISTING GRADE .
, S
{

= MAX. SLOPE 1.5:4

10' ROAD SURFACE TYPICAL=# | ‘ <
(50 MINC, 12" MAX.) -7 .

10" ROAD SURFACE TY’rSnCAL-—\

.




- s EXTRA STRENGTH F(LTER FABRI(.,' —
NEEDED WITHOUT WIRE MESH FABRIC™ ~ .

CLASS 1 RIPRAP.,_ .. ~
(t FT HEIGHT, | FT. BEYOND EDGES)

STEEL OR WOOD POST
(WOOD POST MUST BE zm-y;
MIN, 2" X 47)

36 In2ABOVE GRADE (MAX.)

oo A

Sk
N o,

NOTES:
1. INSPECT AND REPAIR'FENCE AFTER EACH STORM EVENT AND REMOVE
SEDIMENT WHEN DEPOSITS REACH}O% OF FENCE HEIGHT,

POSITED TO AN AREA THAT WILL NOT
ND CAN BE PERMANENTLY STABILIZED.

4. DRAINACE AREAS OF 1/2 A(‘RE OR LESS.

BESIGN] DRAINAGE AREA ;“WElR'{;EN(;fH‘(
dype l apPROX) F o miN.

(R

i
}_1,_,’ /2 ACRE | 4OFT

B e o

ILT FENCE W/ ROCK OUTLET _

10 FT. MAX sSF’ACING WITH WIRE SUPPORT FENCE:
6 FT. MAX.; SPACING WITHOUT WIRE SUPPORT FENCE:

- BGRIOE HEGHT

TRENCH WITH GRAVEL -

e
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\ STREAM

UFFERS

2!

ANCE

TOTREETO
SREQUIRED!

d

ROADWAY AR(1 STREAR

| BUFFERS TO REMAIN INTACT

wWHEREVEH POSSIBLE

T TALL GROW
IF T WILL H4PACT LINE IN THE FUTURE

H ING SPECIES ONLY

HAND CL

NQO MECHANIZED EQUIPMEMT: <.
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INSTALL APPROXIMATELY 12"
2—3 WASHED STONE %SURGE STONE)

CARE SHOULD BE TAKEN TO INSURE YHAT TOP OF STONE
Es NOT EXCKKD BOTTOM OF CHANNEL S0 43 -nf wx’f)x
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'S OF RIP RAR,

3. CLASS ‘A’ RIP RAP TO BE USED TO ARMOR BANKS,

HLTTY

PLAN VIEW

SECTION VIEW

STONE fQRIGRI
END 1" BEVOND .LIMT

CAP STONE BACKEILL WITH SMALL,

+

bt

PLACE FILTER STONE:

ARGUND PIPE TO) =
1. ROAD APPROACHES CROSSING 5:1 OR FLATTER

2. PIPE TO EXT!

NOTES:

R R

SUASS PRIPRAP -

SMALL WASHED STON:==

CULVERT INSTALLATION
TH ROCK BACKFILL
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"MIN. 4°X4* TREATED LUMBER S

. . eaterost ] 0 )
" = BRACE : . : MIN 8’X8’ ' ) 2

i “4°X4* TRCATED LUMBER ) . i TREATED [ ” o ‘
; : = GATE POST . - TIMBER | . '

| MIN 8°X8’ TREATED TIMBER , _ ; ' ;
z o 1

| = TwD HINGES - .
. CINSTALL TOP DNE DOWN, o ‘
BOTTOM ONE UP) .

5 |

" i
:

: BRACE i

- 4°X4* TREATED LUMBER
L ¢ '

: i .

i q

e

Ly ad 4
STANDARD 16/ GALV. STEEL FARM GATE - f
- 7
b A
! BARB WIRE )
; { CROSSED AND. ~» ‘ .
f | VRAPPED AROUND :
. _ - I BRACE AND POSTS [IFi] ‘
: ) = < |l (GALVANIZED OR_ALUMINUN : oo
i : § COATED STEEL, 2-STRANDED, .~ -
8 - . @~1/2 70 15-1/2 GAGE STEEL,
b . 4-POINT BARBS ~ ?smwmn N
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. d e fora R/W is approximately every S years. Trees that are tall encugh-or will
. become tall enaughiundefnoiina grow;ng conditions during the maintenance cycle to hit the lines or their

supporting apparatus will be cut down.. .subject, of course, to the provisions of the R/W agreement
The approved method for determining tree height is by use _of a tele-height instrument.
Danger trees will be identified by a Right-of-Way Specialist or an approved agent.

'Dan'ger trees will typically be hand-cut, with no grubbing of the root mat or low grpwing vegetation,
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i T REVEGETATE AS NEEDEO TO : t
PROTECT CUT SLOPES
MAX.SLOPE 1,51 . )
f
ki
1l ;
1 - it
i |
J It
i, i
J |
§ i
I \
! |
1 i
! !
i
: STONE APPROACH {
' SECTION; 5.1 MAX :
SLOPE ON ROAD i
; . . .
hg 2-3 DIAMETER WASHED STONE  + - |
OVER FILTER FABRIC. USEONLY IF “TRAR: STZBLWILL  VARY: CCQRDING T9,
[ NEEDED IN CREEK BOTTOM STONE BOTH xorrmssmowm
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‘5 ROCK CHECK DAM_

NOTE: CHECK DAMS MAY BE USED TO IMPROVE EXISTING
ACCESS ROADS 8 WILL BE NOTED IN THE FIELD.

i

| e = , . SECTIONA-A -
: ‘ o ' KEY STONE-INTO THE DITCH BANKS S e S o

o . ' ' . ) AND EXTEND.IT BEYOND THE ABUTMENTS . : : - .

. i A MINIMUM OF 18" TO PREVENT OVER . B . .
FLOW AROUND DAM,

A . _ " (= THE DISTANCE BETWEEN EQUAL ELEVATIONS AT POINTS A & B
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ON CONTROL MATTING (WOOD CURL) e

e; fertllize and Seed area to be covered before blanket Is applled. When the blanket

): should be on top and flbers In contact with the soll over the entire. area. In -
ldnkets In the direction the water flows, butting them at the ends ‘and sides and ‘then -
5, apply blankets elther horizontally or vertically to slope, butt ends and sldes and.

 STAPLING . INSTRUCTIONS:

~length of the roll.at 6 ft. Intervals, For ditch linet~,,
. Intervals. Another row of staples In the center of @4t
. each slde;_;For‘ elther slope for ditch. Use « common irQw

2 " ‘Use 4 staples across at the start

Use wire staples, 091 In dlameter or greater, ‘U’ shaped; with: le
- 'Size and. gauge of stoples used will vary with soll cor

Use . four staples across ot the start of each roll, ik

' ."',Typicot‘ Stapling Pattern for
.. High-Velocity Ditches and

' Slepes. -

) -;of -each roll and contlnue to staple -
© - thrioughout the length of the roll at
] G T2 ftiintervals, S
; RPN i




Lee Nuclear Station Response to Request for Additional
Information (RAI)

Attachment 79-2 to RAI 79

- Duke Energy Carolinas Transmission Vegetation Management Program,
not dated. -
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~ Transmission Vegetation Management Progrém
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Program Purpose

Integrated Vegetation Management Program
Vegetation Management inside the Right-of-Way Corridors - .
= No Maintenance Areas

Vegetation Management outside the Right-of-Way Corridor
Helicopter Inspection & Reporting Process

= Service Response Process for immediate threats
Baseline Maintenance



1. Program Purpose ‘ -

Duke Energy Carolinas ("Duke Carolinas Transmission") is committed to

* delivering high quality service to customers, ensuring the safety, reliability, and
accessibility of their power System. In order to provide safe, reliable power to our
customers, Duke Carolinas Transmission must continuously manage vegetation
which could interfere with the transmission lines and associated facilities or create
a safety hazard.

Duke Carolinas Transmission has over 13,000 circuit miles of transmission lines,
ranging from 44 kV to 525 kV, in its transmission system. One of the most
effective methods of protecting these lines is through right of way agreements.
These are the legal documents that specify Duke Carolinas Transmission's rights
to perform maintenance of its facilities inside and outside of the right of way
corridors. The right of way agreement establishes the terms and conditions under
which Duke Carolinas Transmission performs maintenance activities.

2. Integrated Vegetation Management Program )

Duke Carolinas Transmission manages the vegetation on its rights of way through
an Integrated Vegetation Management Program. This program encompasses
- environmental stewardship and utilizes various right of way management tools—
mowing, hand cutting, removal of dead, diseased, dying or decaying trees,
pruning, and the use of environmentally safe herbicides. Herbicide use keeps
vegetation from posing a threat to the transmission lines and equipment while
promoting power system compatible ecosystems within the right of way corridor.
The Integrated Vegetation Management Program applies to two areas of
maintenance: 1) inside rlght of way corridors and 2) outside right of way P
corridors. : .

3. Vegetation Inside Right of Way Corridors

Inside right of way corridors, in general, Duke Carolinas Transmission manages
vegetation in a manner so as to establish growth that will not exceed a target
height of 15 feet at maturity, and to prevent encroachments that could hamper

- routine and emergency work on company equipment, structures and apparatus.
These activities serve to maintain the safe and reliable operation of the Duke.
Energy. Carolinas transmission system.

Duke Carolinas Transmission will attempt to use herbicides where it is the safe

" and environmentally sound option in order to eliminate undesirable woody
species from the rights of way while promoting lower growing vegetation that
does not create-a hazard to transmission lines and apparatus. Once a right of way
+ is included in the herbicide program, Duke Carolinas Transmission will maintain
~ this rlght of way with herb1c1des approx1mately every four years.

3



Where herbicides are not used for any reason, Duke Carolinas Transmission will
utilize mechanical mowing or hand cutting. This alternate form of right of way

* maintenance will be performed approximately every three years. Areas

- designated as non-herbicide areas will be documented in Duke Energy’s GIS
database. The property owner should post and maintain “no spray” signs to
identify these areas on the rights of way. Duke Carolinas Transmlssmn will
provide a way for the property owrier to order these “no spray” signs.

When cutting down trees or brush from within the corridor by hand cutting, all

~ stumps will be treated with herbicide to prevent sprouts from these plants, unless
the site is designated as a “no-spray” area. Duke Carolinas Transmission provides
an.approved plant list for property owners who choose to landscape or plant
vegetation on the right of way. '

" No Maintenance Areas

In some right of way corridors (typically in mountainous terrain), line .
heights are such that matured “tall-growing” species will not threaten the
operation of transmission lines, apparatus or equipment, and thus is not
dangerous or detrimental to safe and reliable electric service. These areas
can be designated as a no maintenance area or a “leave” area. These
sections of lines will still be integrated into the inspection processes.

4. -Vege_tation outside the Right of Way Corridors

Maintenance outside the right of way corridor typically encompasses the removal
of dead, diseased, decayed or dying trees and side pruning for lateral growth. We
define these trees as “danger trees”. This maintenance can be triggered by an
Asset Condition Report (ACR) that will be generated through our mspect10n
processes (aerial or ground). ‘

S." Helicopter Inspection & Reporting Process for Vegetation Management

All Duke Carolinas Transmission rights of way and lines will be aerially inspected
twice a year to ensure the safety and reliability of the transmission system. At any
time the observer deems necessary, he has an electronic reporting option to
‘request a follow-up ground patrol. All aerial vegetation reports are prioritized and
executed based on the Duke Carolinas Transmission work order pnormzatlon
process as outhned in the table below. C



N
i

'| Work Order Type | Target Response Time Frame
Service Response Address within 24 hours
As Soon as Possible Address within 1 week
Routine Work Address within 6 months.

The Service Response mode is utilized to address immediate threats that may
cause an interruption to the system. This process is the same whether the
vegetation threat is identified through an aerial inspection or field personnel
performing other work on the system. The response to remove the vegetation is
coordinated by the vegetation management through the field operations team and
the Carolina’s Transmission Control Center (TCC). Actions may include
temporary reduction in line rating or switching the line out of service until the
threat is removed. -

'6. Baseline Maintenance

Periodically, as needed, Duke will schedule and perform baseline maintenance
work along the edges of the easement. During this maintenance procedure the
following activities will be undertaken:

1. Removal of hardwood and conifer vegetation that may have inadvertently been
allowed to grow up at the right-of-way edge within the right-of-way.

2. Trees, whose trunks reside outside the right-of-way and whose limbs encroach
into the right-of-way easement, will have those encroaching limbs removed.

3. Any additional “hazard” trees that may be found outside of the right-of-way
easement, which have the capability of endangering the reliability of the line,
will be removed. ' '



Lee Nuclear Station Response to Requést for Additional
' Information (RAI)

Attachment 95-2 to RAI 95

South Carolina Depai‘tment of Health and Environmental Control,
South Carolina Stormwater Management and Sediment Control
Handbook for Land Disturbance Activities, 2003



South Carolina Dcpanmcnt of Hcallh -
and Enwronmcntal Control

SOUTH CAROLINA
STORMWATER MANAGEMENT
AND SEDIMENT CONTROL HANDBOOK

FOR LAND DISTURBANCE ACTIVITIES

AUGUST 2003

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL
ENVIRONMENTAL QUALITY CONTROL '

~ BUREAU OF WATER - S S R
OFFICE OF OCEAN AND COASTAL RESOURCE MANAGEMENT ' ‘

(rev. 08/03)
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EQC DISTRICT OFFICES
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$.C.DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL
STORMWATER MANAGEMENT AND SEDIMENT REDUCTION HANDBOOK

L Synopsis:

This handbook is a compilation of existing South Carolina stormwater managemenf regulations and supporting
information that applicants will need to proceed through the land disturbance permitting process. The objective
of this document is to create a comprehensive reference for individuals who will ber submmmg a stormwater
management and sediment reduction permit application for approval to the Department of Health and
Environmental Control (DHEC). Thishandbook summarizes the application process and sets forth the minimum
standards and design specifications for land dxsturbmg activities that require stormwater permits. The supporting
information includes sediment control design aides and other uséful information. This document references
pertinent sections from the S. C. Stormwater Management and Scdiment Reduction regulations, the NPDES
General Permit for Stormwater Discharges from Construction Activities and the Coastal Zone Management
Program Refinements which are included as appendices.

)

II  Scope:

A stormwater management plan in compliance with the requirements of existing regulations must be submitted
for most land disturbing activities in South Carolina. Appendix A contains a copy of the S. C. Stormwater
Management and Sediment Reduction regulationsf The DHEC Office of Ocean and Coastal Resource
Management (OC RM), formerly the S. C. Coastal Council, administers the stormwater management program in
the following eight coastal counties: Beaufort, Berkeley, Charleston, Colleton, Dorchester, Georgetown, Horry,
and Jasper. The stormwater permitting program for the rest of the state isimplemented by DHEC’s Bureau of
Water, which now includes parts of the former Land Resources Conservation Commission.

[11. Projects Requiring Permiits:

All land disturbing activities in the state that will disturb greater than two (2) acres thatare not specifically exerﬁpt
require a stormwater management and sediment and erosion control permit prior to construction. In the cight (8)
coastal counties, if the activity is within one-half(1/2) mile of a receiving waterbody, projects disturbing two (2)
acres or less must also obtain a land disturbance permit (see next section). If the activity involves one (1) or more
acres of land disturbance, it will also require NPDES General Permit coverage.

IV. Permit Applicability:

Specific requirements of the permit application and approval process are based on the amount of actual land
disturbance and, if the activity is in the Coastal Zone, the project's proximity to a rccciving waterbody. The
permlt application procedure is as follows: ’

(1) For activities involving less than one (1) acre of actual land disturbance and which.are not part of a
larger common plan of development or sale, the person résponsiblé for the activity shall submit a simplified
stormwater management and sedimentcontrol plan meeting the requirements of R.72-307H in Appendix A and
.the approprnate reporting form. This plan does not requlre approval by the Department of Health and
Environmental Control and does not require preparatlon or certification by a registered engineer, landscape
arch1tect ot-Tier B land surveyor. The DHEC staff does have the authority to conduct site inspections on these
pro;ccts to insure compliance with the submltted plans: :

) For actwmes involving at least one (1) acre (and less than one (1) acre in ccrt.un LBSCS) but two (2)
acres or less of actual land disturbance and which are notpartof a larger common plan of development or
sale, the pérson responsible for the ‘activity shall submit a simplified stormwater management and sediment
control plan meeting the requirements of R.72-307H in Abpendix A and the appropriate reporting form. The
applicant is also responsible for meeting the requirements of the NPDES General Permit SCR100000. This
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plan does not normally requireapproval by the Departmentof Health and Environmental Control but does need
" to be prepared by a qualxﬁed mdwxdual The Department has the nght to require addmonal information on a

case-by-case basis. S J

(3) For activities involving two (2) acres or less of actual land disturbance which are within one-half
- (1/2) mile of a receiving waterbody in the Coastal Zone. The Coastal Zone Management Program
- Refinements (Appendix B) state that “stormwater management and sediment redliction plan subminaland
regulatory approval shall'be requircd for those smaller projects located within 1/2 mile of a rccexvmg,'
~ waterbody.” Particular emphams c.hall be piaced on the foHowmg projects in this category:

(a) All commerctal buildings which will handle hazardous chemicals (including gasoline,
kerosene diesel fuel, nutrients, etc.).

(b) - All commercial buildings and parkmg/runway areas with greater than one (1) acre of i impervious
surface (bulldmg and parking). .

(c) All commercial buildings and parkmg/runway areas with greater than one-half (1/2) acre of
impervious surface located dlrectly adjacent to a saltwater (critical) area. :

(d) All residential subdivision developmentq located directly adjacent to a saltwater (cntlcal) area.
(e) All projects impacting Geographical Areas Of Particular Concern (GAPC’s).

" These activities (a-¢) must meet the requirements of R.72-3071 in Appendix A and must have the plans and
specifications prepared by a registered engineer, landscape architect or Tier B land surveyor. Other
activities in this category require a permit but must only meet the submittal requirements of R.72-307H
which do not require preparation By a licensed professional. If an activity falls into this category and the

_actual land disturbance is greater than or equal to one (1) acre {or less than one (1) acre in certain cases),
the requirements of the NPDES General Permit SCR100000 also apply as outlined above in item (2).

(4) For activities invelving more than two (2) acres of actual land disturbance which are not part of a '
larger common plan of development or sale, the requirements of R.72-305 and R.72-307 from Appendix A
and the requirements of the NPDES General Permit SCR 100000 apply. Plans and specifications for these
activities will be prepared by professional engineers, landscape architects or Tier B land surveyors.

Additional design requirements for certain projects in the Coastal Zone as adopted in the Coastal Zone
Management Program Refinements are contained in Appendix B. These requirements address design needs
for activities located in close proximity to receiving waterbodies, bridge prmects golf courses, mines and
landfills. :

V. Application Forms and Checklists:

All the necessary application forms must be submitted in order to complete a review of the submittal.
Checklists and application forms may be found on the website at www.scdhec.net.

V1. Plan Submittai:

The responsible agent should do a preliminary analysis to determine which of the different categories a
project would fall under and then submit the appropriate application form and information required on the
checklist. The initial submittal package should include only one (1) paper copy of the stormwater

- management and sediment reduction plans and corresponding calculations. After the plans have been
reviewed to determme compliance with the regulations, the DHEC plan reviewer will contact the
-applicant/engineer and request necessary changes or:notify the individual that the plans are in compliance.
When the plans have been determined to be in comptiance then the applicadt/engineer shall send four (4)

-additional paper copies for stamp approval. One copy of the plans is for the engineet/agent, one is for the
owner, one is for the contractor and must be avmlable onsite at all tlmes and one copy is for the DHEC’
mspector



VII. NPDES General Permit Coverage

Any construction project dlsturbmg one (1) acre or greater (or less than one (1) acre in certain cases) must
obtam elthcr NPDES g,cncral pcrmxt coverage or an individual NPDES perm 1t NPDES General Pcrmlt

306”( 9/94

,dmturbance actlvmes

’ Ifa pro;ect has a dxsturbed acreage of one (1) acre or more and is exempt from the requnrements of Title 48
Chapter 14 by Section 40 and by R.72-302 but not exempt from the requxrements of 40 CFR 122 and
SCR 100000, then the EPA Notice of Intent (NOI) must be submitted. Filing this form guarantees that'a
Pollution Prevention Plan (PPP) has been developed and will be mamtamed on site.

The S. C. Department of Transportatxon (8CDOT) must comply with SCR100000 and chulatlon 72-400.
All Department of Transportation projects are requrred to file the EPA Notice of Intent (NOI) form at least
48 hours prior to start of construction. A copy of the plans developed in compliance with R.72-400 must be
submitted at the time the contract is awarded.

VIIL Notification of Initiation of Land Disturbance Activity

Notification shall be sent to the appropriate DHEC plan review office with carbon copies to the local DHEC
district offices prior to initiation of the land disturbing activity. A list of the DHEC District offices is
included in the front of this handbook. Prior to completion of the project, a final inspection may be
requested from the appropriate DHEC district or OCRM office.

[X. Design Guidelines For Sediment/Erosion Control

The stormwater management regulations require that when stormwater runoff drains to a single outlet from
land disturbing activities which disturb ten (10) acres or more then a sediment basin must be designed to
meet a removal efficiency of 80 percent for suspended solids or 0.5 ML/L peak settleable concentration,
which ever is less. The efficiency shall be calculated for disturbed conditions for the 10-year 24-hour
design event. There are computer software packages available that can be used to calculate the removal
efficiencies of certain sediment control practices. [n addition, Appendix C contains a report titled
“Engincering Aids and Design Guidclines for Control of Sediment in South Carolina” which can be
referenced when calculating sediment removal efficiéncies. a

Activities that have between five (5) and ten (10) acres of land disturbance arca draining to a single outlet .
may incorporate other practices besides a sediment basin to achieve the equivalent removal efficiency of 80
percent for suspended solids or 0.5 ML/L peak settleable solids concentration. Specific site conditions
and/or topography may eliminate the need for removal efficiency calculations. Construction activities that
disturb less than five (5) acres do not require sediment calculations but the design of these projects must
include sediment control best management practices during construction.

X. Rainfall Data for South Carolina

Appendix.D contains rainfall data and rainfall- erosnvny factors (R factors) for all South Carolina counties to
be used in hydrology and :edlmentology calculatlons :

XI. Feces:

A review fee of one hundred (100) dollars per disturbéd acré up to a maximum of $2000 is reéuired for all
- land disturbance activities over two (2) acres. There is no review fee charged for government activities
(local, state, and federal) or for projects that disturb two (2)-acres or less. An application for a waiver or a

i



variance must include a $100 fee. In order to estimate the area of land disturbance for subdivisions witﬁoutv ,
exact build out plans, use the following formula: ‘ ‘

Amount of Disturbance = 2[Max Restricted Building Slze][Number of. Lots] + ROW areas
Rightof Way (ROW) areas mclude clearmz, for roads, utllmes casements etc.

" There is an addrtronal $125 fee for all projccts that w1ll dlsturb one (1) acre or more and must therefore
obtain NPDES general permit coverage. There are no exemptions from this fee so local governments
schools and other entities that are' exempt from the $100/disturbed acre review fee must submit this fee as
part of their land disturbance package. Ifcoverages are no longer necessary ( i.e. site is stabilized), a
Notice of Termination (NOT) must be filed to stop the coverage: All coverages under the General Permit

"SCR100000 must pay the $125 to begin coverage.

XII. Inspections: -~

The DHEC staff will conduct periodic site inspections on all land disturbing activities. The person
responsible Tor the land disturbing activity shall notify the appropriate inspection agency before initiation of.
construction and upon projeet completion when a final inspection will be conducted to ensure compliance
with the approved stormwater management and sediment control plan. DH EC or any other responsible
inspection agency shall, for inspection purposes, do all of the following ltems

- Ensure that the approved stormwater management and sedrment control plans are on the
project site and are complied with;

(2) Ensure that every active'site is inspected for compliance with the approved plan on'a
regular basis; :

(3) ~ Provide the person responsrble for the land dnsrurbmg activity a written report after every
mspectron _
4) Notify the person responsnble for the land drsturbmg activity in writing when violations .

- ‘are observed, describing the:
{a) Nature of the violation;
) " (b) Required corrective action; and

- {(¢) Time period for violation correction.

XIIL. Violations and Enforeement: :

Violations of the stormwater regulations will occur when (a) a site with an approved stormwater permit is
not in compliance with the issued permitor (b) a land disturbing activity is underway and the agent has not
acquircd the necessary permit. Enforcement procedures will vary according to the severity of the violation
but might include imposing fines or issuing cease and desist orders. Violations of the S. C. Pollution '
Control Act as prescribcd by SCR100000 may subject the applicant to a civil penalty of up to $10,000 per
violation per day. Additionalinformation on enforcement procedures is contained in Section 72-312 of '
Appendix A :



XIV. Best Management Practlces (BMPs)

'Appendxx E contains a table of some of the stormwater managcment and sediment reduction best
management practices (BMPs) used in South Carolina. The existing conditions determined fram site
surveys will aid in selecting the most effective BMPs to use when designing a plan for permit submittal.
Additional methods of stormwater managemenit and sediment control can be found in "A Guide to Site
Develop merit and Best Management Practices for Stormwater Management and Sedlment Control”
distributed by the Department. ) T »
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FINAL REGULATIONS

- LAND RESOURCES VCONSER‘VAT[ON COMMISSION’
CHAPTER 72 ' L
" Statutory Authority: 1976 Code, Title 48, Chapter 14
72-300 Standards for Stormwater Management and Sediment Reduction
Synopsis: -

These proposed regulations pursuant to the Stormwater Management and Sediment Reduction Act of 1991
. establish the brocedure and minimum standards for a statewide uniform program for stormwater management
" and sediment reduction with the option of being operated locally. The regulations establish the procedure for
local governments or conservation districts to apply for program component delegation. Tﬁey also establish
the criteria to be met for delegation. Minimum standards and specifications are established for land disturbing
activities that require a permit. ' 4

" The proposed rcgulations encourage management of stormwater and sediment on a watershed basis. Criteria
and procedures are established for designating watersheds aad creating stormwater utilities.

~When the law becomes effective, it will be imple}nented in a phased approach as listed in the regulations.
[nstructions: , v
New regulations added.

Text:

'727300. Scope. .

72-301. Deﬁnitions‘.

72;302. Exemptions, Waivers and Variances from Law.
72-303. Commission Responsibilities.

72-304. Criteria for Delegation/Revocation ofPrograms. :
72-305. Permit Application and Approvhl Process.
72-306. Fees.

72-307. Specific Design Criteria, Mirﬁmum Standards and Specifications. .
72-308. Maintenance Requirements and Off-Sitc Damage Correction.

72-309. Criteria t'orD;signaied W atersheds. '
72-310. Criteria for Implementation of a Stormwater Utility.
72-31 l\. Plan Rgview and Inspector Certiﬁcg'ltiobn Program.
72-312. R_eview and Enforcement Requirements.

72-313. Hearings and Hearings Procedures.’ . R : .
72-314. Citizen Complaint Pr‘ocedure' on Delegated Pfogram Componénts énd Tridividuél vSites,,_ ‘,
‘ 92-3 15. Penalties. v : A .

- 72-316. Severability. - !



72- 300 Scope.

A,-

72-301.

Stormwater runotf is a source of pollution of waters of the State, and may add to extstmg flooding
problems. The implementation of a statewide stormwater management and sediment control program
will help prevent additional water quantlty and quallty problems and may reduce existing problems.

Stormwater management and sediment control plan approvals are necessary prlor to engagmg in any
land disturbing activity related to residential, commercial, industrial orlnsututlonal land use which are
not specifically exempted or waived by these regulations.

To the extent possible, the Commission intends to delegate the provisions of these regulations to local
govérnments. Those program provisions which are subject to delegation include stormwater
management and sediment control plan approval, construction and mamtenance inspections,

" enforcement, and education and training.

The Commission encourages the implementation of the Stormwéter Management and Sediment -
Reduction Act on a watershed basis by local governments. The Commission recognizes that all
jurisdictions may not have the resources available to implement this type of program immediately.
However, the comprehensive approach of implementing the program on the watershed basis will allow
for planned, orderly development in a watershed.

The implementation of a stormwater utility represents a comprehensive approach to program funding
and implementation. The activities which may be undertaken by a stormwater utility include not only
assessment, collection, and funding activities, but also carrying-out provisions of adopted stormwater
management plans. These provisions may include contracting for such services as project
construction, project maintenance, project inspcction, and enforcement of installation and maintenance .
requirements imposed with respect to approved land disturbing activities.

Definitions.

As used.in these regulations, the following ter.ms shall have the meani’ngs indicated below:

1.

“Adverse Impact” means a significant negative impact to land, water and associated resources
resuiting from a land disturbing activity. The negative impact includes increased risk of flooding;
degradation of water quality; increased sedimentation; reduced groundwater recharge; negative
tmpacts on aquatic organisms; negat:ve impacts on wildlife and otherresources; and threatened public
health.

“Applicant” means a person, firm, or governmental agency who executes the necessary forms to obtain
approval or a permit for a land disturbing activity.

“Appropriate Plan Approval Agency” means the Commission, Local Government, or Conservation
District that is responsible in a jurisdiction for review and approval of stormwater management and
sediment control plans.

“As-Built Plans or Record Documents means a set of engineering or sitc drawings thatdelineate the

specific permitted stormwater management facility as actually constructed. ;

“Best ManagementPractwes means a wide range of management procedures, schedules ofactivities,
prohibitions on practices and other management practices which have been demonstrated to etfectively

" control the quallty and/or quantlty of stormwater runoff and which are compatlble with the planned

landuse AR . : "

. “Ccmfled Constructlon Inspector” means a person with the responstblllty for conductmg mspectxons

durmg construction and maintenance inspections aftcr the land dlsturbmg actwlty is completed as

certified by the Commission.

“Certified Plan Reviewer” means a person’ with the responsibility for reviewing stormwater
management and sediment coatrol plans for an approprntc plan approval agency as certified by the |
Commission. - . . . - S

l



8.
9.

1L

12,

14.

15.
16.

17.

18.

20.

21.

22.
23.

24,

25,

- 26.

“Commission” means the South Carolina‘Land Resourcés Conservation Commission.

“Delegation” means the acceptance of responsibility by a Local Govemment or Conservation District

forthe implementation of one or more elementsof the statewide stormwater management and sediment

control program:

. “Desugnated Watershed“ means a watershed desngnated by a'local government and approved by thc\.. .

Commlssnon Department of Health and Environmental Control and the South Carolina W ater
Resources Commission and identified as having an existing or potentxal stormwater, sed iment control,
or nonpoint source pollution problem. .

“Detention Structuré” means a permanent stormwater management structure whose primary purpose
is to temporarily store stormwater runoff and release the stored runoff at controlled rates.

“Develop Land” means to change the runoff characteristics of a parcel of land in conjunction with
residential, commercial, industrial, or mstltuuonal constructlon or alteration.

. “Developer” means a person undertaking, or for whose bencﬁt activitics covcred by these regulatxons

,

are commenced and/or carried out.

“District” means any soil and water conservation district created pursuant to Chapter 9, Title 48, S.C.
Code of Laws

( I . -
“Dramage Area” means that area contributing runoff to a single point.

“Easement” means a grant or reservation by the owner of land for the use of such land by others for
a specific purpose or purposes, and which must be included inthe conveyance of land affected by such
easement. ‘ o

“Erosion” means the wearing away of land surface by the action of wind, water, gravity, ice, or any
combination of those forces.

“Erosion and Sediment Control” means the control of solid material, both mineral and organic, during
a land disturbing activity to prevent its transport out of the disturbed area by means of air, water,
gravity, or ice.

. “Exemptlon means those land dlsturbmg activities thatare not subjectto the sedimentand stormwater

requirements contained in these regulations.

“Grading” means excavating, ﬁllmg (including hydraulic fill) or stockpiling of carth matcnal or any
combination thereof, including the land in its excavated or filled condition.

“Implementing Agency” means the Commission, local government, or conservation distdct with the
responsibility for receiving stormwater management and sediment control plans for review and -
approval, reviewing plans, issuing permits for land dlsturbmg activities, or conducting inspections and
_enforcement actions in a specified jurisdiction. :

“Infiltration” means the passage or movement of water through the soil profile.

“Land Disturbing Activity” means any usc of the land by any person that results in-a change in the.
natural cover or topography that may cause erosion and contr(bute to sediment and alter the qudllty
and ‘quantity of stormwater runoff'

“Natural Waterways means waterways that are part of the natural topography. Theyusually maintain

" acontinuous or seasonal flow during the yearand are characterized as being xrre;,ular in cross-section

‘with a meanderm;, course. Constructlon channels such as drainage ditches shall not.be considered
natural waterways. : !

“Nonerodlble means a malerial, e.g., natural ‘rock, rxprap, c.oncrcte, plastlc ete., “that will not
experience surface wear due to natural forces otwmd water, ice, grav1ty ora combmatlon ofthose
forces : :

“Local Government” means any county, municipality, or any combination of counties or



27.

29.

30.

31.

32.-

33.
34,
35.

36.

38.
39.

40.

4].

42.

municipalities, acting through a joint program pursuant to the provisions of this chapter.

“Nonpomt Source Pollution” means pollution contamcd in stormwater runoff from ill-defined,

dltfuse sources.
P

. “One Hundred Y ear Frequency Storm™ mcans a storm that is capable of producing rainfall expected
‘to be equaled or exceeded on the average of once in 100 years. [t also 'ma'y be expressed as an

cxcccdencc probability with a 1 percent chance of being equaled or exceeded in any given year.

““Person” means any State or federal agency, m‘leldual, partnershlp. firm, association, joint venture,

public or ptivate corporation, trust, estate, commission, board, public or private institution, utility,
cooperative, municipality or other political subdivision of this State, any interstaté body or any other
legal entity.

“Pcrson Responsible for the Land Disturbing Actlvxty means
(a) the person who has or represents having fmanmal or operatlonal control over the land disturbing
" activity; and/or : :

(b) the landowneror person in possession or control of the land who directly or indirectly allowed the
land disturbing activity or has benefitted from it or who has failed to comply with any provision
of the act, these regulations, or any order or local ordinance adopted pursuant to this act as
imposes a duty upon him.

“Post-Development” means the conditions which exist following the completion of the land disturbing
activity in terms of topography, vegetation, land use and rate, volume or direction stormwater runoff.

“Pre-Development” means the conditions which-existed prior to the initiation of the land disturbing
activity in terms of topography, vegetation, land use and rate, volume or direction of stormwater .
runoff.

“Redcvelopment” means a land disturbance activuy that alters the current use ofthe land but does not
necessarily alter the pre- development runoff characterlstics

“Responsible Personnel” means any foreman, superintendent, or similar individual who is the on-site
person in charge of land disturbing activities.

“Retention Structurc” means a permanent structure whose primary purposc is to pcrmanently storc a
given volume of stormwaterrunoff. Release ofthe given volume is by infiltration and/or evaporation.

“Sediment” means solid particulate matter, both mineral 'and organic, that has been or is being
transported by water, air, ice, or gravity from its site of origin.

“Single Family, Residence-Separately Buiit” means a noncommercial dwelling that is occupied
exclusively by one family and not part of a residential subdivision development.

“Stabilization” means the installation of vegetative or structural measures to establish a soil cover to
reduce soil erosion by stormwater runoff, wind, ice and gravity.

“Stop Work Order” méans an order directing the person responsible for the land disturbing activity
to cease and desist all or any portion of the work which violates the provisions of this act.

“Stormwater Management” means, for:

(a). quantitanve control, a system of vegetanve or structural measures, or both, that control the
increased volume and rate of stormwater runoff caused by manmade changes to the.land;

(by qualxtatlve control, a system of vegetative, structural, or other meastures that reduce or eliminate -
- pollutants that might otherwise be carried by stormwater runoff.

“Stormwater Manage ment and Sediment Control Plan” means aset of drawings, otherdocuments, and
supportmg calculations submitted by a person as a prercquisite.to obtaining a permit to'undertake a
land disturbmg actnvnty, which contams all of the information and specxﬁcatlons required by an
1mplementmg agency.

,

“Stormwater Runoff” means direct resi)onse of a watershed to precipitation and includes the surface

10



- 43.

44,

as.
46.
47.
48.
49.

50.

S1.
52.

53.
54.

72-302.

and subsurface runoff that enters a dttch stream, storm sewer or other concentrated flow durmg and
following the precrpltauon

“Stormwater Utility” means an admlmstrattve organization that has been created for the f purposes of
planmng,, designing, constructing, and maintaining stormwater management, sediment control and
flood control programs and pmJects :

“Subdivision”, unless. otherwtse deﬁned in an ordinance adopted by a local government pursuant to

‘Section 6-7-1010, means all divisions of a tract or parcel of land into two or more lots, building sites,

or other divisions, or parcels less than five acres, for the purpose, whether immediate or future, ofsale,

- legacy, or building developrnent or includes all division of fand involving a new street or a change

in existing streets, and includes resubdivision and, where appropriate, in the context, shallrelate to the
process of subdividing or to the land or area subdivided.

“Swale” means a structural measure with a lining of grass, rrprap or other materials which'can function
as a detention structure and convey stormwater runoff without causing erosion.

“Ten-Year Frequency Storm” means a storm that is capable of producing rainfall expected to be
equaled or exceeded on the average of once in 10 years. [t may also be expressed as an exceedence
probability with a 10 percent Lhance of being equaled or exceeded in any given year.

“Twenty-Five Ycar Frcqucncy Storm” means a storm that.is capable of producing rainfall expected

. to be equaled or exceeded on the average of once in 25 years. It also may be expressed as an

exceedence probability with a 4 percent chance of being cqualed or cxcceded in any given year.

“Two-Year Frequertcy Storm” means a storm that is capable of producing rainfall expected to be
equaled or exceeded on the average of once in two years. It may also be expressed as an exceedence
probability with a SO percent chance of being equaled or exceeded in any given year.

“Variance” means the modification of the minimum sediment and stormwater management
requirements for specific circumstances where strict adherence of the requirements would result i in
unnecessary hardshrp and not fulfill the intent of these regulations.

“Waiver” means the relinquishment from sediment and stormwater management requirements by the
appropriate plan approval authorlty for a specific land disturbing activity on a case-by-case review
basis.

“Water Quality” means those characteristics of stormwater runoff from a land dxsturbmg activity that
relate to the physical, chemical, biological, or radrologrcal integrity of water.

“Water Quantity” means those characteristics of stormwater runoff thatrelate to the rate and volume
of the stormwater runoff to downstream areas resulting from land disturbing activities.

“Watershed” means the drainage area contributing stormwater runoff to a single point.

“Watershed Master Plan” means a plan for a designated watershed that analyzes the impact of existing
and future land uses and land disturbing activities in the entire watershed and includes strategies to
rcducc nonpoint source pollution, to manage stormwater runoff and control flooding. The plan muist
be developed fortheentire watershed regardless ofpoliticalboundaries, and must include appropriate
phystcal institutional, cconomic and administrative data needed to Justrfy the plan

Exemptions, Waivers, and Variances From Law.

The following actlvmes are excmpt from both the sedtment control and stormwater management
requlrements estabhshcd by these regulatlons C : R :

(1) Land dlsturbmg activities on agrrcultural land for production of plantsand animals useful to man;,

mcludmg but not llmlted to: forages and sod crops, grains and feed crops, tobacco, cotton, and
" peanuts; dalry animalsand dairy products; poultry and poultry products livestock, mcludmg beef
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cattle, sheep, swine, horses, ponies, mules, or goats, including the breeding and grazing of these .
animals; bees; fur animals and aquaculture, except that the construction of an agricultural
structure of one or more acres, such as broiler houses, machine sheds, repair shops and other
major buildings and which requlre the issuance of a building permit shall require the submittal
and approvalofa stormwater management and sediment control plan prior to the: start of the land

~ disturbing activity. : o : - :

(2) Land disturbing activitics undcrtakcn on forcst tand for the productlon and harvesting of timber
and timber products. :

(3) Activities undertaken by persons who are otherwxse regulated by the prowsxons ofChapter 20 of
Title 48, the South Carolina Mining Act.

{4) Construction or improvement ofsmgle family residences or their acccssory buildings which are
separately built.and not part of multiple construction in a subdivision development.

(5) Land disturbing activitics, othcr than activitics identificd in R.72-302A(6), that arc conducted
under anotherstate or federal environmental permitting, licensing, or certification program where
the state of federal environmental permit, license, or certification is conditioned on compliance
with the minimum standards and criteria developed under this act.

(6) Any of the following land disturbing activities undertaken by any person who provides gas,
electrification, or communications services, subject to the jurisdiction of the South Carolina
Public Service Commission, or corporations organized and operating pursuant to Section 33-49-
10 et seq.: '

(a) land disturbing activities conducted pursuant to a certificate of environmental compatibility
and public convenience and necessity issued pursuant to Title 58, Chapter 33, of the South.
Carolina Code, or land disturbing activities conducted pursuant to any other certification or

| authorization issued by the Public Service Commission;

(b) land disturbing activities conducted pursuant to a federal environmental permit, mcludmg
Section 404 of the Federal Clean Water Act, and including permiits issued by the Federal
Energy Regulatory Commission;

(c) land disturbing activities associated with emergency maintenance or construction of electric, .
gas, or communications facilities, when necessary to restore service or when the Governor
declares the arca to have sustained a disaster and the actions are undertaken to protect the
public from a threat to health or safety; ‘ '

(d) land disturbing activities agsociated with routine maintenance and/or repaxr of electric, gas,

- or communications lines; ;

(¢) land disturbing activities associated with the placement of poles for overhead distribution or

“transmission of electric energy or of communications services;

(f) land disturbing activitics associated with placement of underground lmes for dlstnbunon or
transmission of electric energy or of gas or communications services; or

(g) land disturbing activities conducted by a person filing-environmental reports, assessments or
impact statements with the United States Départment of Agriculture, Rural Electrification
Administration in regard to a project. '

Any person, other than a person identified in R.72-302A(6)(g) who undertakes land disturbing activities
described in R.72-302A(6)(d,e,f) must file with the Soiuth Carolina Public Service Commission, in a Policy and
Procedures Manual, the procedures it will follow in conducting such activities. Any person, other than a person
identified in R.72-302A(6)(g), who conducts land disturbing activities described in R.72-302A(6)(b), must
address thé'procedures itwill follow in conducting the activities in the Policy and Procedures Manual filed with
the South Carolina Public Service Commission to the extent that the land disturbing activities are not

. specifically addressed in the federal permit or permitting process. [fany person, other than a person identified
inR.72-302A(6)(g), docs nothave a Policy and Procedures Manual on file'with the Public Service Commission,
such manual must be filed with the Public Service Commission nof later than six months atter the effective date
of Chapter 14, Title 48 of the 1976 Code of Laws, South Carolina.

Any person who undertakcs land disturbing activities described in R.72-302A(6)(g) of thissubsection shall give
the same written notice to the commission as given to agencies whose permits are required for project approval-
by the regulations of the United States Department of Agriculture, Rural Electrification Administratidn.(_/
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(7) Activities relating to the routirie maintenance and/or repair or rebuilding of the tracks, rights-of-
"way, bridges, communication facilities and other related structures and facilities of a railroad
company. : '
(8) Activities undertaken on state-owned or managed lands that are otherwise regulated by the
provisions of Chapter 18 of this title, the Erosion and Sediment Reduction Act.
(9) Activities undertaken by local govemments or special purpose or public service districts relating. -
to the repair and maintenance of existing facilities and structures.

v

Implementing agencies with responsibility for plan review and approval inay grant waivers from the
stormwater management requirements of these regulations for individual land disturbing activities
provided that a written request is submitted by the applicant containing descriptions, drawings, and

.any other information that is necessary to evaluate the proposed land disturbing activity. A separate
" written waiver request shall be required if there are subsequent additions, extensions, or modifications

which would alter the approved stormwater runo ff charac teristics to a land disturbing activity receiving
a waiver.

(1)" A project may be eligible for a waiver of stormwater management for both quantitative and
qualitative control if the applicant can demonstrate that the proposed project-will return the
disturbed area to a pre-development runoff condition and the pre-development land use is
unchanged at the conclusion ofthe project. :

(2) A projcct may be eligible for a waiver or variance of stormwater management for water quantity
control if the applicant can demonstrate that: “ : :

(a) The proposed project will have no significant adverse impact on ‘the receiving natural
waterway or downstream properties; or :

(b) The imposition of peak control requirements for rates of stormwater runoff would aggravate
downstream flooding. .

(3) The implementing agency will conduct its review of the request for waiver within 10 working -

days. Failure of the implementing agency to act by end of the tenth working day will result’in the
automatic approval of the waiver.

The implementing agency with responsibility for plan review and approval may grant a written
variance from any requirement of these regulations if there are cxccpnonal circumstances applicable
to the site such that strict adherence to the provisions of these regulations will result in unnecessary
hardship and not fulfill the intentof these regulations. A written request for variance shall be provided
to the plan approval agency and shall state the specific variances sought and the reasons with
supporting data for their granting. The planapproval agency shall not grant a variance unless and uritil
sufficient specific reasons justifying the variance are provided by the applicant. The implementing

‘agency will conduct its review of the request for variance within 10 working days. Failure of the

implementing agency to act by the end of the tenth working day wﬂl result in the automatic approval
of the variance. :

Commission Responsibilities.. .

The Commission is responsibie for the implementation and supervision of the stormwater management
and sedlment control program whlch is established by Chapter 14, Title 48, S.C. Code

The schedule for implementing the Stormwater Management and Sedlment Control Act (48-14-10,
ct. seq ) has been established by the Commlssnon as follows: )

(1) These regulations are et‘rectxve and applicable to all land disturbing activities of five acres and
greater on October 1, 1992 regardless of program status at the local level. Local govcmmcnts

. with existing local programs as of this date shall require that persons responsible for land
disturbing activities on sites with disturbed areas of five acres or greater comply with these
régulations. Local governmeénts may request assistance from the Cominission to implement these
regulations on these sites. If a local government does not have a local program on October 1;

13



72-304.

~ conservation district seeking delegation that is found capable and meets all of the criteria set forth

J

1992, the Commission and others shall funcuon as the 1mplementmg agencres ’

(2) FY 1992-1993:

Greenville, Charleston, Rlchland Spartanburg, Lexington, Anderson Horry, York,
Berkeley, Aiken, Florence, Sumter Prckens, Beaufort, Orangeburg

(3) FY 1993-1994:

Dorchester, Darlington, Greenwood, Laurens, QOconee, Lancaster, Gcorgetown Cherokee,
Kershaw, Chesterfield, Williamsburg, Colleton, Marion, Newberry, (,hester, Union

" (4) FY 1994-1995:.

Marlboro, Dillon, Clarendon, Abbeville, Farrﬁeld Barnwell, Lee, Edgeﬁeld Hampton,
Bamberg, Saluda, Jasper, Calhoun, Allendale,"M ‘Cormick

.This schedule may be modiﬁcd by the Commission due to requests from local governments to develop)

and implement a program prior to the scheduled implementation date. The Commnssron may also

:;modlfy this schedule due to personnel or financial resource limitations. |

Local govemments which adopted stormwater management and/or sediment control programs prior
to the effective date of these regulations may continue to administer the existing program until the
scheduled implementation date for the local government.

Criteria for Delegation/Revocation of Program Elements.

The Commission may delegate the following components of stormwater management and sediment
control programs to local governments or conservation districts as follows:

(1) Stormwater management and sediment control plan review and approval/disapproval.
(2) Inspections during construction and maintenance inspections.

(3) Enforcement. '

(4) Educatxon and training.

The Commlssron shall grant delegation of one or more programelements to any local govemment or

herein for delegation to comply with Chapter 48, Title 14, 1976 Code ard these regulations.

Request for delegation of more than one program element may be acco‘mplished by the submission of
one request for all the elements requested. A rejection by the Commission of one element will not
jeopardize delegation of other requested program elements.

To be considered capable of providing compliance with Chapter 14 and these regulations, applrcatrons
for;dclegation of program elements shall contain the following requisite items:

(1) Requests for delegation of stormwater management and sediment control plan review and
approval responsibility shall include the following information:
(a) Copy of enacted ordinance or program information detailing the plan approval process,
(b) Plan review check lists and plan submission requirements,
(¢) Stormwater management and sediment control criteria, including waiver and variance
- procedures, that meet minimum standards established by these regulations,
(d) Description of personnel allocations including qualifications and experience of personnel,

description of computer hardware and software resources and expected time frames for plan

review which meet the requirements of R.72-305B(2) and R.72-305M, and
(e) Name of the Certified Plan Reviewer.

(2) Requests for delcgatlon of inspection during, constructlon and of - mamtenance mspechon

responsrblllty shall include the following information:

(a) Inspection and referral procedures; ‘ :

A(b) Time frames for inspection of active land disturbing activities,

(¢) Time¢ frames for mspectlon of completed stormwater managcmcnt structures
(d) Inspection forms,

(e) Description of adequate personnel allocations including qua_liﬁcations and experience of
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personnel, :
(f) Name of Certified Construction [nspector, and
(g) Procedures and time frames for processing complaints. o
(3) Request for delegation of enforcement responsrblhty shall include the followmg information:
(a) Procedure for processing violations. .
(b) Deecrlpnon ofpersonnel allocations involved in enforcement actlons mcludmg qualifications
and.experience ofpersonnel '
(¢) Description of citizen complamt process..
(d) Description of applicant appeal process.
(4) Requests for delegation of education and training responsxblllty shall include the followmg
information: : :
(a) Types of educational and training activities to be accomplished,
(b) Frequency of activities,
(c) Names and backgrounds of those individuals conductmg the trammg, and’
(d) Procedures and timetables to notify the Commission of educational programs.

Requests for delegation of program elements must be submitted by.local governments or conservation
districts within six months of the effective date of these rcgulations, and by January first of subsequent
years if delegation is desired at a future date. The Commission shall approve, approve with
modification, or deny such a request on or before April first of the year for which delegation is sought.

The S.C. Coastal Council shall assist the Commission in reviewing all requests for delegation of
program elements from localgovemments in the counties of Beaufort, Berkeley, Charleston, Colleton,
Dorchester, Georgetown, Jasper and Horry to ensure that the delegated program elements are
consistent with the Coastal Zone Managemeat Program.

The' S.C. Coastal Council, in coordination with the Commission, will serve as the implementing
agency forthese regulations in the jurisdictions ofthe local governments which do not seek delegation
of program elements in the counties of Beaufort, Berkeley, Charleston Colleton, Dorchester
Georgetown, Horry and Jasper.

If the Commission denies a request for delegation, the local government or conservation district may
appeal the.decision of the Commission by requesting an administrative hearing within 30 days after
receipt of written notification as described in R.72-313.

. Delegation of authority for one ormore program elements may be granted for a maximum time frame

of three years. After three years a new application to the Commission must be made. Over the time
frame for which delegation has been granted, the Commission will evaluate delegation
implementation, coordinate review findings with the delegated authority, and determine if the new
delegation should be granted.

A delegated authority may sub-delegate program elements, with Commission concurrence, to a
conservation district, regional council of government or other responsible entity or agency.

The Commission shall maintain, and make available upon request, a listing of the current status of

* delegation for all jurisdictions within the State.

Any local government that has adopted a stormwater management and/or sediment control program
prior to the effective date ofthese regulations may request approval of any, or all, components of its
exrstmg program within six months of the cffective date of these ‘regulations. The Commission shall
give priorityto the approval approval with’ modification or disapproval of these requests. The- local -~
government shall continuc to administer the existing program during the review process by the-

-Commission. Efﬁcxency and effectweness of the existing program ehall be consrdered in the review

pl‘OCCSS

(1) The Commission shall approve a delegatlon request upon determining that the 1mplementauon
- of the existing program by the local government equal or cxceed the requirements, criteria,
standards and speufxcatrons of these regulations. : :

. (2) I[fthe requeést for deleganon ofprogram components are dlsapproved the local government may

(oL
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appeal the decision of the Commission by requesting an administrative hearing within 30 days

~ after recervmg written notrﬁcatron ofthe disapproval as described in R.72-313.

L. Ifthe Commission determines that a delegated program falls below acceptable standards cstabhshcd
by these regulations, delegation may be suspended.. During a period of suspension, the Commlssmn
~shall be’ responsible for implementation of the program element. The- Commrssron shall collcct fees
based on R. 72-306 for use when the delegation is suspended ' o

The following actions may be cause for suspension lfthcy represent a continuing pattern of action or
in-action: ’ :

(1)

®
3)

4
()

Failure of implementing agency with the responsibility for enforcement to issue a violation in the
event of off-site sediment or stormwater damage resulting from non- complmnce with the approved
plan.

Failurc of the |mplementmg agency to assessa fine whcn aviolation has notbeen corrected w1thm
the specified time frame. )

Failure of the implementing agency to stop work when a violation has resulted in off-site
damages.

Failure of the implementing agency to forcc compliance with an approved plan.

Failure of the delegated program to comply with the provisions of its application for delegation.

M. Upon suspension of the delegation, the implementing agency has the right to file an appeal within 30
days of the notification of the suspension following procedures listed in R.72-313. The Commission
shall administer the program during the appeal process.

72-305. Permit Application and Approval Process.

A. After the effective date of these regulations, unless a particular activity is exempted by these
regulations, a person may not undértake a land disturbing-activity without an approved stormwater
management and sediment control plan from the appropriate plan approval agency that is consistent

- with the following items: ' .

(1
0]

Chapter 14, Title 48, South Carolina Code, relating to erosion and sedlment control and
stormwater management, and

These regulations, or duly adopted county or municipal ordinances or programs that are adopted
as a part of the delegation process and set minimum standards cquivalent to these regulations.

B. Specific requirements ofthe permit application and approval process are generally based on the extent i
-of the land disturbing activity. The permit application and approval procedure is as follows:

(1

(2)

For land disturbing activities involving two (2) acres or less of actual land disturbance which are
not patrt of a larger common plan of development or sale, the person responsible for the land
disturbing activity shall submit a simplificd stormwater management and sediment control plan
meeting the requirements of R.72-307H. This plan does notrequire approval by the implementing
agency and docs not require preparation or certification by the designers specified in R.72-305H
and R.72-3051. :

For land disturbing activities involving more than two (2) acres and less than five (§)-acres of
actual land disturbance which are not part of a larger common plan of development or sale, a
simplificd permitting and approval process will be used meeting the requirements of R.72-3071.
These activities are réquired to utilize Best Management Practices (BMP’s) to control erosion and
sediment and to utilize appropriate measures to control the quantity of stormwater runoff. Plans -
and specifications for these activities will be prepared by-the designers cited in R. 72- -305H and_ ]

- R.72-305I[. The 1mplementmg agency will review these submissions within a ten workmg day

(3)

pcrrod If action is not taked by the end of the review- perlod the plan er! be con51dered
approved. - .
For land disturbing activities disturbing five (5) acres or greater the requlrements of R: 72 305 .
and R.72-307 will apply. However, the use of measures other than ponds to achieve water quality



improverncnf arc rccommended on sites containing less than ten (10) disturbed acres. Plans and
spectﬁcanons for these activities will be prepared by the desxgners spec:ﬁcd in R. 72 -305H or
R.72-3051. o .

4) Theee requirements may be modified on a case-by-case basis to address specxﬁc stormwatcr
quanuty or quality problems or to-meet ’S.C. Coastal Council or other regulatory requiréments.
Requests for waivers or variances from these requnrements will be made in accordance with the

~ provisions of R.72-302. : . -

(5) When the land disturbing activity consists of the construction ofapond lake or reservoir which
is singly built and not part of a permitted land dlsturbmg activity, the following procedures will
apply:

(a) A stormwater management and sedlment control plan will not be required if the pond lake
-or reservoir is permitted under the S.C. Dams and Reservoirs Safety Act or has received a
Certificate of Exemption from the S.C. Dams and Reservoirs Safety Act. Best management
" practices should be used to minimize the impact of erosion and sediment.
(b) A stormwater management and sediment control plan will be required for the construction
of all ponds, lakes or reservoirs not meeting the conditions in R.72-305B(5)(a) that
otherwise meet the size requirements for stormwater management and sediment control
plan approval.

A stormwater managementand sedlmentcontrol planor an application for a waivershailbe submltted
to the appropriate plan approval agency by the person responsnble for the land disturbing activity for
review and approval for a land disturbing activity, unless otherwise exempted. The stormwater
management and sediment control plan shall contain supporting computatlons drawings, and sufficient
information describing the manncr, location, and type of measures in which stormwater runoff will be
managed from the entire land disturbing activity. The appropriate plan approval agency shall review
the plan to detcrminc compliance with the requirements of these regulations prior to approval. The
approved stormwater management and sediment control plan shall serve as the basis for water quantity
and watcr quality control on all subsequent-construction.

All stormwater management and sediment control pians submitted for approval shall contain
certification by the person responsible for the land disturbing activity that the land disturbing activity
will be accomplished pursuant to the approved plan and that responsible personnel will be assigned
to the project.

All stormwater management and sediment contro! plans shall contain certification by the person
responsible for the land disturbing activity of the right of the Commission or implementing agency to
conduct on-site inspections.

The stormwater and sediment managementplan shall not be considered approved without the inclusion
of an approval stamp with a signature and date on the plans by the appropriatc plan approval agency.
The stamp of approval on the plans is solely an acknowledgement of satisfactory compliance with the
requirements of these regulations. The approvalstamp does not constitute arcpresentation or warranty
to the applicant or any other person concerning the safety, appropriateness of effectiveness of any

provision, or omission from the stormwater and sediment plan. y

When the local conservation district is not the plan approval agency, the conservation district may

request to review and comment on stormwater management and sediment control plans. Failure of the

conservation district to'provide comments by the date specificd by the local implementing agency will.
notdelay the approval of the stormwater management and sediment control plans by the implementing

agency.

- All stormwater management and sedlment control plans ﬁubmltted to the appropriate plan approval

agency for approval shall be certificd by the designer. The following disciplines may certify’ and
stamp/seal plans'as allowed by their respective licensing’ act and re;,ulatlons

(l) Regxstered professional engineérs as descnbed in Title 40, Chapter 22.
(2) -Registered landscape architects as described in Title 40, Chapter 28, Section 10, item (b). '

(3) Tler B land surveyors as described in Tltlc 40, Chapter 22
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Pursuant to Title 40, Chapter 22, Section 460,'stormwater management and scdiment control blans

may be prepared by employecs of the federal government and submitted by the person responsible for -

the land disturbing activity to the appropriate plan approval agency for approval.

( : .
. Theseregulations do not prohibit other disciplines or Certified Professionals, including, butnot limited
to, Certified Professional Erosion and Sediment Control Specmllsts which have appropnate«

background and experience from taking active roles in the preparatlon of the plan and design process.
All plans and specifications submitted to the appropriate plan approval agency for approval shall be
stamped/sealed by those listed in R.72-305H or prepared by employees of the federal government
under R.72-3051.

Approved plans remain valid for 5 years from the date'of an approval. Extensions or renewals of the
plan approvals will be granted by the plan approval agency upon written request by the person
responsible for-the land disturbing actwlty ’

Approvals of land dxsturbmg activities whlch were approved prior to the effective date of these '

regulations shall remain in effect for the original term of the approval. For land disturbing activities
which were not initiated during the original term of approval, the person responsible for the land

" disturbing activity shall resubmit the stormwater management and sediment control plan to the

appropriate plan approval agency for review and approval subject to the requirements of these
regulations.’

. Upon receipt of a completed application for sediment and stormwater management, the appropriate

plan approval agency shall accomplish its review and have either the approval or review comments
transmitted to the applicant within 20 working days. [fnotice is not given to the applicant or if action
is not taken by the end ofthe 20 working day period, the applicants plan will be considered approved.

-One year after the effective date of Chapter 14, Title 48 of the Codc of Laws of South Carolina, a

federalagency or facility may not undertake a land disturbing activity unless the agency has submitted
a stormwater management and sediment control plan for the specific activity to the Commission and
the plan has been approved. ) . .

In lieu of submitting individual plans for approval, the federal agency or facility may submit an
application.for a general permit to the Commission for approval.

- A local government or special purpose or public service district may request a general permit for its
regulated activities from the Commission. Ifa local government’s or special purpose or public service

district’s request is approved, individual stormwater management and sedrment control plans for
regulated land disturbing activities will not be required.

Fees.

The fees associated with the plan review and approval process inspection and enforcement shall be
setby the implementing agency. If permit fees are established, they shall be established in accordance
with the following items:

(1) Delegation of | program clements will depend, to a large extent, on fundmb and persormel
commitments. If the delegated jurisdiction has a source of funding that.is provrded through local

revenues, then the implementation of the delegated component will notnecessitatethe lmposmon

ofa permit fee to cover the cost of the delegated program component.

(2) In the cvent that one component of an overall stormwater management and sediment control

program is not funded through the use of general or special funds, a non-refundable permit fee'/_

may be collectcd at the time that the stormwater management and sediment control plan\or
application for waiver.or variance is submitted or approvcd The permit fee will prowde for the

\ unfunded costs of plan review, administration and management of the permmmg ofﬁce

‘construction-review, maintenance inspection, and education and training. The plan review or’

permlt approval agency shali be responsible for the collection of the permit fee. Unless all

program elements in a county or mumcxpahty have been delcgated to a single agency, the funds .

1
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collected not supporting the plan review function shall be distributed to the appropriate agencies. -
(3) The number of needed personnel and the direct and indirect expenses associated with those .
personnel shall be developéd by the agencles requesting delegation in a specific jurisdiction.
Those expenses will then form the basis for determining unit plan approval costs by the local
government. : : : . '

Where the Commxssron is the lmplementmg agency, the Commission may assess a fee not to exceed

"$100.00 per disturbed acre up to a maximum of $2000.00. No fee will be charged for land disturbing -

activities which disturb two acres or less. The Commission may also charge a fee not to cxcéed
$100.00 to review an application for a waiver or variance from the réquirements of thesc regulations.
No fee will be charged for extensions or renewal of plan approval unless there are significant changes
to the plans.

A maintenance fee may be required on approvals granted for stormwater management structures that ‘

" will be maintained by a local government.

Specific Design Criteria, Minimum Standards and Specifications.

General submission tequirements for all projects requiring stormwater managemenf and sediment
control plan approval will include the following information as appllcable

(H A standard application form,
(2) A vicinity map indicating north arrow, scale, and other information necessary to locate the
property or tax parcel, :
(3) A plan at an appropriate scale accompanied by a design report and indicating at least:
(a) The location of the land disturbing activity shown on a USGS 7.5 minute topographic map -
or copy. :
(b) The existing and proposed topography, overlayed on a current plat showing existing and
proposed contours as required by the implementing agency. The plat and topographic map
‘should conform to provisions of Article 4, Regulations 400-490.
{c) The proposed grading and carth disturbance including:
1. Surface area involved; and
2. Limits of grading including limitation of mass.clearing and grading whenever possible.
(d) Stormwater management and stormwater drainage computations, including: :
1. Pre- and post-development velocities, peak rates of discharge, and inflow and outflow
hydrographs of stormwater runoffat all existing and. proposed points of discharge from
] the site, )
2. Site conditions around points of all surface water discharge including vegetation and
method of flow conveyance from the land disturbing activity, and
3. Design details for structural controls.
(e) Erosion and sediment control provisions, including:
1. Provisions to preserve top soil and limit disturbance;
2. Details of site grading; and .
3. Design details for structural controls which includes diversions and swales.
(4) Federal Emergency Management Agency flood maps and federal and State wetland maps, where
appropriate.

(5) The appropriate plan approval agency shall reqmre that plans and demgn reports be sealed by a

qualified design proféssional that the plans have been designed in accordance with approved
sediment and stormwater ordinances and programs,; regulations standards and criteria.
(6) Additional informatiéon necessary for a ‘complete prOJCC[ review may be. required by the
i appropnate plan approval-agency as decmed appropriate. “This additional mformatlon may
include 1tems such as publlc SeWers, water llnes septlc fxelds wells, etc.

Specific requirements for the erosion and sediment control portion of the stormwater managemcnt and
scdiment control plan approval process’include, but are not limited to, the following items. The.
appropriate plan approval agency may modify the followmg items for a specific project or typc of

A
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“projéct.

)

()

(3)
4

(5)

All plans shall include details and descriptions oftemporary and permanent erosion and sediment
control measures and other protective m'easures shown on the stormwater and sediment

‘management plan. Procedures in a stormwater and sediment management plan shall provide that

all sediment and erosion controls are mspectcd at least once every seven calendar day and aftcr‘ ‘

any storm event of greater than 0.5.inches ot‘prempltatlon durmg any 24-hour period.

Specifications for asequence of construction operations shall be contained on all plans describing

the relationship between the implementation and maintenance of sediment controls, including

permanent and temporary stabilization and the various stages or phases of earth disturbance and

construction. The specifications for the sequence of construction shall, ata minimum, include the

following activities: / . :

(a) Clearing and grubbing for those areas necessary for installation of penmeter controls;

(b) Installation of sediment basins ‘and traps;

(¢) Construction or penmeter controls;

(d) Remaining clearing and grubbing;

(e) Road grading; o ] _

(f) Grading for the remainder of the site; : -

(g) Utility installation and whether stormdrains will be used or blocked until after completion of
construction; ' :

(h) Final grading, landscaping, or stabilization; and

(i) Removal of sediment coatrols.

Changes to the sequence of construction operations may be modified by the person conductmg

the land disturbing activity or their representative and do not constitute a violation unless

measures to control stormwater runoff and sediment are not utilized.

The plans shall contain a description of the predominant soil types on thessite, as described by the

appropriate soil survey mformanon available through the Commission orthe local Conservation -

District. i

When work in a live waterway is performed, precautlons shall be taken to minimize

encroachment control sediment transport and stabilize the work area to the greatest extent

possible during construction.

Vehicle trackmg of sediments from land disturbing activitics onto paved public roads carrying

significant amounts of traffic (ADT of 25 vehicles/day or greater) shall be minimized.

Specific requirements for the permanent stormwater management 'portion of the stormwater
management and sediment control plan approval process include, but are not limited to, the following
items. The appropriate plan approval agency may modify the following items for a spemﬁc project
_or type or project. : :

(1)

2

3

%)

Itis the overall goal ofthe Commission to address stormwater management on a watershed basis
to provide a cost effective water quantity and water quality solution to the specific watershed
problems. These regulations will provide general design requirements that must be adhered to
in the absence of Designated Watershed specific criteria.

All hydrologic computations shall be accomplished using a volume based hydrograph method
acceptable to,the Commission. The storm duration for computational purposes for this method
shall be the 24-hour rainfall event, SCS distribution with a 0.1 hour burst duration time increment.
The rational and/or modified rational methods are acceptable for sizing individual culverts or
stormdrains that are not part of-a pipé network or system and do not-have a contributing drainage
area greater than 20 AC. The storm duration for computational purposes for this method shall
be equal to the time ofconcentrauon of the contnbutmg dramage arcaoraminimum of0.1 hours,
whichever is less.. :

Stormwater management lequlrements for a specxﬁc project. shall be based on the entnre area;to
be developed orifphased, the initial submittal shall control- that area proposed in the mmal phase

and establish a procedure. and obligation | for total site control.

Water quantity control is, an integral component of overall stormwater management. The-
followingdesign crl{erla for flow control is establl_shed for wategquantlty control purposes, unless
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a waiver is granted based on a case-by-casc basis: :
(a) Post-development peak discharge rates shall not exceed pre-developmentdischarge rates for
~the 2- and 10- year frequency 24-hour duration storm event. Implementing agencies may
utilize a less frequent storm event (e.g. 25-yedr, 24-hour) to address existing or future
stormwater quantity or quality problems. : ‘

(b) Discharge velocities shallbe reduced to provide a nonerosive velocity ﬂow from a structure
channel, or other control measure or the velocity of the 10-year, 24-hour storm runoff in the
Teceiving waterway prior to the land disturbing activity, whichever is greater.

(¢) Watersheds, other than Designated Watersheds, that have well documented water quantity
problems may have more stringent, or modified, design criteria determined by the local
govemnment that is responsive to the specific needs of that watershed.

Water qualny control is also an integral component of stormwater management. The followmg

design’criteria is established for water quality protection unless a waiver ot variance is granted

on a case-by-case basis. :

(a) When ponds are used for water quahty protection, the ponds shall be designed as both
quantity and quality control structures. Sediment storage volume shall be calculated
considering the clean out and maintenance schedules specified by the designer during the
tand disturbing activity. Sediment storage volumes may be predicted by the Universal Soil

~ Loss Equation or methods acceptable to the Commission.

(b) Stormwater runoffthat drainsto a single outlet from land disturbing activities which disturb
ten acres or more shall be confrol}ed during the land disturbing activity by a sediment basin
where sufficient space and other factors allow these controls to be used until the final
inspection. The sediment basin shall be designed and constructed to accommodate the
anticipated sediment'loéding from the land-disturbingactivity and meeta removal efficiency
of 80 percent suspended solids or 0.5 ML/L peak settleable solids concentration, whichever
is less. The outfall device or system design shall take into account the total dramage area

_ flowing through the disturbed area to be served by the basin. _

(c) Other practices may be acceptable to the appropriate plan approval agency if they achieve
an eqnivalent removal efficiency of 80 percent for suspended solids or 0.5 ML/L peak .
settleable solids concentration, which ever is less. The efficiency shall be calculated for
disturbed conditions for the 10-year 24-hour design-event.

(d) Permanent water quality ponds having a permanent pool shall be desngned to store and
release the first ¥z inch of runoff from the site over a 24 hour period. The storage volume
shall be designed to accommodate, at least, ¥: inch of runoff from the entire site.

(¢) Permanent water quality ponds, not having a permanent pool, shall be designed to release
the first inch of runoff from the site over a 24-hour period. '

(f) Permanent infiltration practxces when used, shall be designed to accept, at a minimum, the
first inch of runoff from all i impervious areas.

(g)  For activities in the eight coastal counties of Beaufort, Berkeley, Charleston, Colleton,
Dorchester, Georgetown, Jasper and Horry, additional water quality requirements may be
imposed to comply with the S.C. Coastal Council Stormwater Management Guidelines. If
conflicting requirements exist for activities in the eight coastal counties, the S.C. Coastal
Council guidelines will apply.

Where ponds are the proposed method of control, the person responsible for the land disturbing

activityshall submit to the approving agency, when required, an analysis of the impacts of

stormwater flows downstream in the watershed for the 10- and 100-year frequency storm e\_)ent.

Theé analysis shall include hydrologic and hydraulic calculations necessary to determine the -

impact of hydrograph timing modifications of the proposcd: land disturbing activity, with and

without the pond. The results of the analysls will determine the need to modify the pond desxgn
orto eliminate the pond requirement. Lacking aclearly deﬁned downstream point of constriction,
the downstream impacts shall be established, with the-concurrence of the implementing agency. ’

Where existing wetlands are intended as a“component of an-overall stormwatcr. management

system, the approved stormwater managemént and sediment control plan shall not be

implemented until all necessary federal and state permits have been obtained.
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(9

(10)
(11)

(12)

Designs shall be in accordance with standards developed or approved by the Commission.

Ease of maintenance must be considered as a site design component. Access to the stormwater

management structure must be provided.

A clear statement of defined maintenance responsnblhty shall be established durmg the plan

teview and approval process. : _

Infiltration practices have certain limitations on their use on certain sxtes These limitations

mclude the following items: T

(a) Areas draining to these practices must be stabilized and vegetatlve ﬁltcrs estabhshed prior

~ to runoff cntering the system. Infiltration practices shall not be used if a suspended solids
filter system does not accompany the practice. if vegetation s the intended filter, there shall
be, at least a 20 foot lcngth of vegetative filter prior to stormwater runoff entering the
infiltration practice;

(b) The bottom of the infiltration practice shall beat least 0.5 feet above the scasonal high water
table, whether perched or regional, determined by direct piezometer measurements which
can be demonstrated to be representative of the maximum height of the water'table on an
annual basis during years of normal precipitation, or by the depth in the soil at which

" mottling first occurs;

(c) The infiltration practice shall be designed to completely drain of water within 72 hours;

(d) Soils musthave adequate permeability to allow water to infiltrate. [nfiltration practices are
limited to soils having an infiltration rate ofleast 0.30 inches per hour. Initial consideration
will be based on a review of the appropriate soil survey, and the survey may serve as a basis
forrejection. On-site soil borings and textural classifications must be accomplished to verify
the actual site and seasonal high water table conditions when infiltration is to be utilized;

(e) Infiltration practices greater than three feet deep shall be located at least 10 feet from

. basement walls;

(f) [Infiltration practices designed to handle runoff from impervious parking areas shall be a
minimum of 150 feet from any public or private water supply well; )

(g) The design of an infiltration practice shall provide an overflow system with measures to
provide a non-crosive velocity of flow along its length and at'the outfall;

(h) The slope of the bottom of the infiltration practice shall not exceed five percent. Also, the
practice shall not be installed in fill material as piping along the fill/natural ground interface
may cause slope failure; .

(1) An infiltration practice shall not be installed on or atop a slope whose natural angle of
incline exceeds 20 pérccnt.

(j) Clean outs will be provided ata minimum, every 100 feet along the infiltration practice to
allow for access and maintenance.

A rchonal approach to stormwater management is an 1cceptable alternatnve to site specific

requirements and is encouraged. ’ :

D. All stormwater management and sediment control practices shall be designed, constructed and
maintained with consideration for the proper.control of mosquitoes and other vectors. Practices may
include, but are not limited to: .

()
@

@)
(4

S (3)

©

The bottom of retention and detentlon ponds should be graded and have aslope not less than 0.5 .

‘percent, )

There should be no depressions in a normally dry detentlon facility where water might pocket.
~when the water level is receding.

Normally dry detention systems and swales should be designed to drain within three (3) days.
An aquatic weed control program should be utilized in pcrmanently wet structures to prevent an
overgrowth of vegetation in the pond. Manual harvesting is-preferred.

Fish may be stocked in permanently wet retention and detention ponds.

Normally dry swales and detention'pond bottoms:should be constructed with a gravel blanket or
other measure to minimize the creation -of tire ruts during mamtcnance activities.

A stormwater management and sedlment control plan shall be tlled for a residential development and’ .
the buildings constructed w1thm regardless ofthe phasmg of constructlon ' : )
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(I) In applymg the stormwatermanagementand sedimentcontrol criteria, in R.72-307, individual lots -
in a résidential subdivision development shall not be considered to be separate land distucbing
activities and shall not require individual permits. Instead, the residential subdivision
development asa whole shall be considered to be a single land disturbing activity. Hydrologic
parameters that reﬂect the ultxmate subdxvtslon development shall bc used in all engmeerm&,
calculatioss.

" (2) Ifindividual lots or sectlons m a remdentlal subdivision are being developed by different property

owners, all land-disturbing activities related to the residential subdivision shall be covered by the
approved stormwater management and sediment control plan for the residential subdivision.
Individual lot owners or developers may sign a certificate of compliance that all activities on that
lot will be carried out in accordance with the approved stormwater management and sediment
control plan-for the residential subdivision. Failure to provide this certification will result in
owners or developers of individual lots developing a stormwater management and sedxment
" control plan meeting the requirements of R.72-307. :

(3) Residential subdivisions which were approved prior to the effective date of these regulatlons are

' exempt from these requtrcments Developient of new phases of existing subdivisions which
were not previously approved shall comply with the provisions of these regulations.

Risk analysis may be used to justify a design storm event other than prescribed or to show that rate and
volume control is detrimental to the hydrologic rcsponsc of the basin and therefore, should not be
required for-a particular site.

(1) A complete watershed hydrologic/hydraulic analysis must be done using a complete
model/procedure acceptable to the implementing agency The levet of detail of data required is
as follows: :

(a) Watershed designation on the 7.5 minute topo map exploded to a minimum of 1 = 400°.

(b) Inclusion of design and performance data to evaluate the effects of any structures which’
effect discharge. Examples may be ponds or lakes, road crossings acting as attenuation
structures and there may be others which must be taken into account. '

(¢) Land use data shall be taken from the most recent acrial photograph and field checked and
updated. _ .

(d) The water surface profile shall be plotted for the conditions of pre- and post-development for
the 10-, and 100-year 24-hour storm. »

(e) Elevations of any structure potentially damaged by resultant flow shall also be shown.

(2) Based on the results of this type of evaluation, the certified plan reviewer representing the
implementing agency shall review and evaluate the proposed regulation waiver or change.

.. The general permit application for use by ‘federal, local governments, or special purpose or public

service districts shall contain, as a minimum, standard plans and specifications for stormwater
management and erosion and sediment control; methods used to calculate stormwater runoff, soil loss
and control method performance; staff assigned to monitor land disturbing activities and procedures
to handle complaints for off-site property owners and jurisdictions.

This general permit will be valid for a period of three ycars and will be subject to the same review
criteria by the Commission as that of the delegated program elements.

The use of the general permit classification does not relinquish a land disturbing activity from the
requirements of these Regulations. Rather, the general permit precludes that activity from the
necessity of a specific plan review for each individual project.

Approval of.a general permit does not relieve any agency from the conditions that arc part of the
general permitapproval regarding the lmplcmentanon of control practices as required by the general
permit. Failure to implement control practices pursuant to conditions included in the general permit

. may resultin the revocation of the &,eneral permitand the requlrement of the submlsston of individual

plans for cach activity.

The stormwater management and eedlmentcontrol planrequired for Iand dlsturbmg activities of two
(2) acres or less whlch are not part of a larger common plan ofdevelopment or sale shall-contain the
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following information, as app‘l'icab"le'

(1
()
-3
Q)

&)

(6)

Q)

An anticipated starting and completion date of the various stages of land disturbing acnvmes and
the'cxpected’date the final stabilization will be completed

A narrative description of the stormwater management and sediment control plan to be used
during land disturbing activities; : :

General description oftopographrc and soil eondmons of the tract from the local sorl and water
conservation district; :

A general description of adjacent property and a description of existing structures burldmgs and
other fixed improvements located on surrounding properties;

.A sketched plan (engmeer s, Tier B surveyor’s or landscape architect’s seal not requrred) to

accompany the narrative which shall contdin:

(a) A site location drawing of the proposed project, indicating the location of the proposed
project in relation to roadways, jurisdictional boundaries, streams and rivers;

(b) The boundary lines of the site on which the work is to be performed;

-{c) A topographic map of the site if required by the implementing agency;

(d) The location of temporary and permanent vegetative and structural stormwater management
and sediment control measures. i

Stormwater management and sediment coatrol plans shall contam certification by the person

responsible for the land disturbing actlvrty that the land disturbing activity will be accomplrshcd

pursuant to the plan.

‘All stormwater management and sediment control plans shall confain certification by the person

responsible for the land disturbing activity of the rightof the Commission or implementing agency
to conduct on-site inspcctions. .
The requirements contained above may be indicated on one plan sheet.

The stormwater management and sediment control plan for land disturbing activities of greater than
two (2) acres but less than five (5) acres which are not part of a larger common plan of development
or sale shall contain the following information, as applicable:

(M
2

3

An abbreviated application form;

A vicinity map sufficient to locate the site and to show the relationship of the site to-its general

surroundings at a scale of not smaller than one (1) inch to one (1) mile. ‘

The site drawn to a scale of not smaller than one (1) inch to 200 feet, showing:

(a) The boundary lines of the site on which the work is to be performed, . including the
approximate ecreage of the site; v

(b) Existing contours and proposed contours as required.by the implementing agency;

(c) Proposed physical improvements on the site, including present development and future
utitization if future development is planned; l .

(d) A plan for temporary and permanent vegetative and structural erosion and sediment control -

" measures which specify the erosion and sediment control measures to be used during all
phases of the land disturbing activity and a description of their proposed operation;

(e) Provisions for stormwater runoff control during the land disturbing activity and during the
life of the facility, including a time schedule and sequence of operations indicating the
anticipated starting and completion dates of each phase and meeting the following
requitements:

1. Post-development peak discharge rates qhall not exceed pre- development discharge rates
for the 2- and 10- yé&ar frequency 24-hour duration storm event. Implementing agencies-
may. utilize a less frequent storm event (e.g. 25- -year, 24 -hour) to address exrstmg or
future stormwater quantity ‘or quality problems. )

2. Dlscharge velocities shall be reduced to. provide a’ nonerosive velocrty flow-from a
structure channel, or other contro! measure or the velocity ofthe 10-year, 24-hour storm
runoff in the recewmg waterway pnor to the Iand dlsturbmg actrvrty, whrchcver SENE
greater. A

H A complete ‘and adequate gradmg plan for borrow pits and matenal proces@mg facrlmeq'
.where applicable, including restoration and revegetanon measures;’
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72-308.

c.

(g) A general description of the predominant soil types on the snte
(h) " A description of the maintenance program for stormwater management and sedimentcontrol
facilities including inspection programs.
(4) All stormwater management and sediment control plans submitted for approval shall contain
certification by the-person responsnble for the land dlsturblng activity that the land disturbing
activity will be accomplished pursuant to the approved plan. -

(5) All stormwater management and sediment contiol plans shall contain certification by the pcrson'

-responsible for the land dlsturbmgacnv:ty oftherightofthe Commission or implementing agency
to conduct on-site inspections.

(6) All stormwater management and sediment control plans submitted to the appropriate plan
approval af,encyl for approval shall be certified by the designer. The following disciplines may
certify and stamp/seal plans as allowed by their respective llcensmg act and regulations: '

" (a) Registered professional engineers as described in Title 40 Chapter 22,
(b) Registered landscape architects as descrlbe in Title 40, Chapter 28, Section 10, item (b)
(c) Tier B land surveyors as described i in Title 40, Chapter 22.

(7) Pursuant to Title 40, Chapter 22, Section 460, stormwater management and sediment control
plans may be prepared by employees of the federal government and submitted by the person
respounsible for the land disturbing activity to the appropriate plan approval agency for approval.

Maintenance Requirements and Off-Site Damage Correction.

The Commission will provide technical assistance to local governments who choose to assume the
maintenance responstblllty for stormwater management structures on, at least, residential lands.

The person responstble for maintenance shall perform or cause to be performed preventive
maintenance of all completed stormwater management practices to ensure proper functioning. The
responsible inspection agency shall ensure preventive maintenance through inspection of all
stormwater management practlces '

Inspection reports shall be mamtamed by the responsible inspection agency on all detention and

/retention structures and shall include the following items (as applicable):

(1) The date of inspection;
(2) The name of the inspector;
(3) The condition of (if applxcable)
(a) 'Vegetatlon
(b) Fences,
(c) Spillways,
(d) Embankments,
"(e) Reservoir area,
() Outlet channcls,
(g) Underground drainage,
(h) Scdiment load, or
(i) Other items which could effect the proper function-of the structure.
(4) Description of” needed maintenance.

Responsible inspection agencxes shall prov1de procedures to ensure that deflclenctes indicated by
inspections are. rectlfled The procedures shall include the followmg

(n Notlﬁcauon to the person responsible for mamtenance of deficiencies includinga time frame for-

. repairs; : : » -

(2) Subsequent mspectlon to ensure completlon of repalrs and’

(3) Effectiveenforcement procedures or procedures to refer prOJects to the Commlssmn if repairs are
not undertaken or are not done properly.

The following criteria shall be used by the appropriate implementing agency in evaluating and for '

- correcting off-site damages resulting from the land disturbing activity:
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hH Detcrrrrine the cxtent of damage by sedimént resulting from non-eom/pliance with the apprdvéd :
stormwater management and sediment coatrol plan, '

(2) Determine the classification of the impaired waterbody, if any, v

(3) Determine the impact and severity of the damage resulting from non- comphance thh thc
approved stormwater management and sediment control plan,

(4) Develop an agreement with landowners for cleanup and correctlons mcludmg a schedule of N -

. 1mplementat|on
(5) Evaluate the alternatives for correction ofthe damage and preventlon of future damage, and .
(6) Failure to implement the agreement in the requlred schedule will constitute a violation ofthese
regulations.

! . -
72-309. Criteria For Designated Watersheds. - o 1

The concept of designated watersheds is intended, not only to prevent existing water quantity and water
quality problems from getting worse, butalso to reduce existing flooding problem§ and to improve existing
water quality or meet State Water Quality Standards through a reduction of the impacts of NPS pollution
in selected watersheds. Further, the designation of watersheds under this section may also be used to

! protect watersheds which do not currently have significant water quality or quantity problems, but which
require protection in order to avoid or niitigate the occurrence of future problems which might impair
current or protected multiple water uses or important water resources within the watershed. Criteria is
established for designated watersheds and these criteria will depend on whether the specific problems of
the watershed are water quantity or water quality oriented. W ater quantity and water quality concerns will
be considered in all designated watersheds, but the overall cmphasis for ¢ach designated watershed will
depend on its existing and future water quality and quantity issues as well as consideration of the multiple
offstream and instream water uses within the watershed.

A. To initiate consideration of a watershed for Designated Watershed status, a watershed shall be
recommended by a local government or combinations of local governments through the passage of
a local ordinance to the Commission. Upon recommendation to the Commission, the Commission
shall publish the request in the State Register and contact all involved agencies at the local and state
level within 30 days after receipt of the designation request and their input received prior to any
consideration of the designation is made.-

B. Included with the recommendation ofa watershed for Designated Watershed status to the Commission
shall be an identification of the specific problems that exist in the watershed so that the pursuit of a
watershed study is warranted. Designation as a Designated Watershed requires approval by the
Commission, the South Carolina Water Resources Commission and the South Carolina Department
of Health and Environmental Control. A significant water quantity or waterquality problem must exist
that would support this designation. Also, inclusion of a-watershed as a Designated W atershed will
necessitate a public hearing process. The process of designating a watershed shall be based on the
following information: . '

(H An estimate of the potential for land disturbing activities to be initiated in the basin which
would be regulated under this regulation. This estimate could utilize historical and projected
population growth, land use data, and other such appropriate measures to estimate the
nonpoint source pollutlon coantribution or stormwater runo ff which could be reduced or
avoided, .

(2) An inventory of the offstream and instream water uses in the watershed to quantify and
characterize the benefits associated with reducing current or avoiding future water resources
problemsin the watershed. These couldinctude water supply intakes, State navigable waters
reereatxonal resources, fisheries resources, wetlands, or othér such important uses,

3). Water quallty data, collected through enher the statewnde water quality inventory, ot ‘other .
special studies mclusm, of benthic macromvertebrate data, i
(4) Historical and estimated ﬂood damage and/or estlmated flood protectxon beneﬁts to both
privaté and public property in the watershed,
(5 Status of current or description of proposed State and Federal flood protection and ﬂood

plain manaf,ement program(s) and actrvmes in the watershed and
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(6)  Dangers to public health and welfare.

- Following an adequate review of the recommendation, staff of the Commission, South Carolina Water
Resources Commission; and the South Carolina Department of Health and Environmental Control
shall meet to review and discuss their decision regarding designation. The staff shall prepare a

- statement in support of, or objeotmn to, the proposed designation within 120 days following recelpt )
of the recommendation by the Commission. The statement shall be voted upon by the appointed
commissioners of cach respective agency. Ex- officiomembers of the South Carolina Water Resources
Commission representing the. Land Resources Conservation Commission and the South Carolina
Department of Health and Environmental Control shall abstain from voting regardmg designation at

.the meeting of-the South Carolina Water Resources Commission. Approval by each of the three
agencies shall coustitute desxgnatlon

Upon approval ofdesxgnatlon a Watershed Advisory Committee shall be established to advise and
provide guidance in the development and conduct of the watershed master plan. The Commission,
"South Carolina W ater Resources Commission, and the South Carolina ‘Department of Health and -
Environmental Control will appoint the Watershed Advisory Commmee which shall include State,
District, local government representatives, and also representatives ofthe tegulated community within

_the watershed and other persons which may be affected by the plan.

The gencral components contained in the actual watershed study shall be the following items:

) Stormwater quanmy or water quality problem identification, ¢
(2) The overail needs of the watershed including the additional impacts of new land dxsturbmg
activities,

(3) Alternative approaches to address the exnstmg and future problems

(4) A selected approach that includes the overall costs and benefits,

(5) An economic impact analysis of the selected approach,

(6) Schedule for implementation, :

(7) Funding sources that are avallable for the actual 1mplementat10n of study recommendations, and

(8) A public hearing prior to final Commission, S.C. Water Resources Commission and S.C,
Department of Health and Environmental Control approval of the watershed study.

The following goals are to be obtained through the'implementation of the Designated Watcrshed
program:

(1) Reduction of existing flooding or water quality impacts,
(2) Prevention of future flooding or water quality impacts, and .
(3) Minimization of economic and social losses.

Specific plan componcnts of a watershed study shallinciude, but not be limited to, the following items:

(1) The limits of the watershed. -
(2) An inventory of existing water quality data.
(3) An inventory of areas having significant natural resource value as defined in existing State or
local studies as they may be impacted by the construction of location of stormwater control
« structures. : . -
(4) Aninventory of areas of historical and archaeological value idehtified in existing State or local
studies as they may be impacted by the construction or location of stormwater control structures,
(5) A map or series of maps of the watershed showmg, the following mformatxon )
(a) Watershed topography, :
- (b) Significant geologic. formations,
(¢) Soils information, '
(d) Existing land use based on exnstmg zoning,
(e) Proposed land use based on expected zonmg or comprehensive plans,
(f) Locations where water quality data were obtained. :
(g) Locations ofemstmg flooding problems mcludmg floor and corner elevatlons ofstructures
- already 1mpacted and : :
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(h) 100-year floodplain delineations, water surface profiles, and storm hydrographs at selected
watershed location. ' o o '
(6) An inventory of the existing natural and constructed stormwater management system.
(7) An inventory of historic flood damage sites, including frequency and damage estimates,

72-310. Criteria For Implementation of 2 StormwaterlUtility.

The implementation of a stormwater utility will necessitate the development of a local utility ordinance or
special taxing assessment prior to its implementation, pursuant to Chapter 9, Title 4, 1976 Code of Laws
as amended by Act 114 1991. There are essential components that an ordinance must contain to function
as a funding mechanism for stormwatcr managementand those components shallinclude, but not be limited
to, the following items:

A.

The financing of a stormwater utility with a user charge system must be reasonable and equitable so
that each user ofthe stormwater system pays to the extent to which the user contributes to the need for
the stormwater system, and that the charges bear a substantial relationship to the cost of the service.
The use of county and municipal taxpayer rolls and accounting systems are allowed for the assessment
and collection of fees.

The intent of the utility must be clearly defined regarding program components that are to be funded
through the utility. Those components may include but not be limited to the following activities:

(1) Preparation of comprehensive watershed master plans for stormwater management,

(2) Annual inspections of all stormwater management facilities, both public and private,

(3) Undertaking regular maintenance, through contracting or other means, of stormwater management -
structures that have been accepted for maintenance. ‘

Planreview and mspectron of sediment control and storm water management plans and practices,

and

(5) Retrofitting desré,nated watersheds through contracting or other means, to reducc existing
flooding problems or to improve water quality. :

C))

The authority for the creation of the stormwater utility and the imposition of'charges fo finance
sediment and stormwater activities is conferred in Chapter 14, Title 48, South Carolina Code. The
application of a stormwater utility by means of a local ordinance or other means shall not be deemed
a limitation or repeal of any other powers granted by State statute.

The creation of a stormwater utility shall include the foliowing components:

(1) The boundaries of the utility, such as watersheds or)urlsdncttonal boundaries as identified by the
local governing body, ‘

(2) The creation of a management entity,

(3) Identification of stormwater problems,

(4) Method for determining utility charges,

(5) Procedures for investment and reinvestment of funds collected, and

(6) An appeals or petition process.

As cstablished by local ordinance or special electionlor petition, the local government shall have
responsibility for implementing all aspects of the utility including long range planning, plan
implementation, capital improvements, maintenance of stormwater facilities, determination of charges,
billing, and hearing of appeals and petitions. . The local government also wrll have responsibility for
providing staff support for utility implementation. :

With the respect to new stormwater management facilities constﬁxcted by private developers, the local

government shall develop criteria for use in,determlning‘whether thos_c-wi'll be maintained by the utility
or by the facility owner. Such criteria may include whether the facility has been designed primarily-

to serve residential users and whether it has been designed primarily for.purposcs of stormwatcr_< .
 manmagement. In situations where it is determined that public maintenance is not preferable, standards -
_shall be developed to ensun. that lnspectron of facilities occurs’ annually and that facilities are
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mamtamed as needed

y

The use of charges is limited to those purposes for which the utlhty has been established, mcludmg
but not limited to: planning; acquisition of interests in land including casements; dc51gn and
construction of facilities; maintenance ofthe stormwatersystem; billing and administration; and water
quantity and water quality management, including monitoring, surveillance, private maintenance
inspection, consttuct:on mspectlon and-other activities which are reasonably requlred

Plan Review and Inspector Certlﬁcatmn Programs.

The Commxsston shall require that local governments which request delegatlon of stormwater
management and sediment control plan review and approval/disapproval shall have a Certified Plan
Revicwer representing the implementing agency. Certified Plan Reviewers shall obtain certification
from the Commission by successfully completing a Commission sponsored or approved training
program. Exceptions to this requirement are limited to Registered Professional Engineers, Registered
Landscape Architects and Registered Tier B Land Surveyors who can recelve initial certification by
demonstrating to the Commission a minimum of three (3) years expenence in stormwater management
and sediment control planning and design. For a period of one year after the effective date of these
regulations, local governments may receive interim certification for plan reviewers during the period
before attendance ata Commission sponsored or approved training course by submitting an enrollment
form to the Commission. Interim certification shall be valid until the scheduled date of attendance. '

The Commission shall require that local governments which requestdelegation ofthe construction and
maintenance inspection component ofthe stormwatermanagementand sedimentcontrol program shail
have a Certified Construction [nspectorrepresenting the implementing agency. Certified Construction
Inspectors shall obtain certification from the Commission by successfully completing a Commission

'sponsored or approved training program. For a period of one year after the effective date of these

regulations, local governments may reccive interim certification for construction inspectors during the
period before attendance at a Commission sponsored or. approved training course by submitting an
enrollment form to the Commission. Interim certification shall be valid until the scheduled date of
attendance. ’

Initial certification as a Certified Plan Reviewer or Certified Construction Inspector is good for a
period of five years. Recertification is contingent on attending and successfully completing a
Commission sponsored or approved recectification program. This continuing education requirement
applies to alt Certified Plan Reviewers, including, Registered Engineers, Landscape Architects, Tier
8 Land Surveyors and Construction Inspectors,

Review and Enforcement Requirements.

[tems listed in this section are activities by the Commission in the event the Commission serves as the
implementing agency. When the Commission is requested to assist the implementing agency, these
are suggestions the Commission may submit to the implementing agency.

The person responsibie for the land disturbing activity shall notify the approptiate inspection agency
before initiation of construction and upon.project completion when a final inspection will be
conducted to ensure comphance with the approved stormwater management and sediment control plan.

The person responsible for the land disturbing acnvnty shall, 1frequ|red by the implementing agency
during the plan approval process, submit “As Built or Record Document” plans. [n addition, the
personresponsible for the land disturbing acti\)ity may be required to submit written cectification from
the professional engineer, landscape architect, or Tier B land surveyor responsible for the field
supervisionofthe land disturbing activity that the land disturbing activity was accomplished accordmg
to the approved: stormwater management and sediment control plan or approved changes.

R . >
The responsible inspection agency shall, for inspection purposes, do all of the following-items: -
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(1) Ensure that the approved stormwater management, and sedlment control plans are on the pro;ect
site and are complied with; -
(2) Ensure that every active site is inspected for compllance with the approved plan on a regular
basis; . -~
(3) Provide the person responsxble for thc land dxsturbmg activity; a written report atter every
.inspection that describes:
(a) The date and location of the site inspection;
(b) Whether the approved plan has been properly implemented and maintained,;
(¢) Approved plan or practice deficiencies; and
(d) The action taken,
(4) Notification of the person responsible for the land disturbing activity in writing when vxolanons
* are observed, describing the:
(a) Nature of the violation;
(b) Required corrective action; and

(c) Time period for violation correction. |

The Commission may investigate complaints or refer any complaint received to the local inspection
agency if the activity is located in a jurisdiction that has received delegation of inspections durmg
construction and maintenance inspections. In conjunction with a referral, the Commission may also
initiate an on-site investigation after notification of the local inspection agency in order to properly
evaluate the complaint. The Commission shall make recommendations on enforcement action when
appropriate, and notify the local implementing agency in a timcly manner of any recommendations.

The Commission, at its discretion and upon notification to the person responsible for the land
disturbing activity may visit any site to determine the adequacy of stormwater management and
sediment control practices. In the eventthat the Commission conducts site inspection, the appropriate
inspection agency shall be notified of the inspection. The appropriate inspection agency shall establish
a time frame to obtain site compliance. This notification shall, in no way limit the right to the
Commission to take action subsequent to any provision of these regulations or Chapter. Formal
procedures for interaction between the Commission and the appropriate inspection agency on-site
inspection and referral will be developed on an mdlvxdual basis. o : -

The appropriate plan approval agency may require a revision to the approved plans as necessary due -
to differing site conditions. The appropriate plan approval agency shall establish guidelines to
facilitate the processing of revised plans where field conditions necessitate plan modification. Where
changes to the approved plan are necessary those changes shall be in accordance to the following:

(1) Major changes to approved stormwater management and sediment control plans, such as the
addition or deletion of a sediment basin, shall be submitted by the applicant to the approprlate )
plan approval agency for review and approval.

(2) Minor changes to stormwater managemeént and sediment control plans may be made in the field
review report. The appropriate inspection agency shall develop a list of allowable field
modxﬁcatlons for use by the construction mspector _ . )

Stormwater managemcnt construction shall have mspectxons accomplished as needed.

The agency responsible-for construction inspectionjmay, in addition to local enforcement options, refer’
a site violation to the Commission for review.

Referral of a site v1olauon to the Commtss:on may initiate a Commlss:on construction inspection of
the sxtc to verify site condmons. That construction mspectlon may result in the following actions:

(1) Notification through appropriate means to the person engaged in a land dlsturbmg activity to
‘ c,omply with the approved plan within a specnﬁed time framc; and
2) ‘\Jotlﬁcanon of plan inadequacy, with'a time frame for the person engaged in a land dxsturbmg
activity to submit arevised sediment and stormwater plan to the appropriate plan approval agency
and to receive its approval with respect thereto.,

. The Commission shall notify the loc_:al .inspection agency within five working days of what
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. recommendatlon for enforcement actlon should be taken on the srte

K Failure ofthe person engaged in the land dlsturbmg activity. contractor to comply wrth Lommrssron

14,
(1

(@

£ requrrements may result in the following actions m addltlon to other penaltle% as provrdcd in Chapter

“The Commrssron shall have the power to request the 1mplementmg, dgency to order any person '
. vrolatmg any provision of Chapter 14 and these regulatxons to cease and desist from any site work:

activity other than those actions necessary to achieve compliance with any administrative order
The Commission may request that the appropriate plan-approval agency refrain from issuing-any
further bulldmg or grading permits to the person havmg outstanding violations until those

¢ violations havc becn remedied.

3)

l'he Commission may recommend fines to be levied by the 1mplementmg agency.

L. Ifthe Commrssron or the 1mplementmg agency utilizes “stop work orders” as a part of its mspectlon
" and enforcement program, the followmg procedure shall be followed: :

M

2)

3

4

l‘he.rmplementmg agency may issue a stop work order if it is found thata land disturbing activity

is being conducted in violation of this Act or of any regulation adopted or order issued pursuant

to-this Act, that the violation is knowing and wiliful, and that either:

(a) Off-site sedimentation resulting from non-compliance with the approved stormwater

" management and sediment control plan has eliminated or severely degraded a use in a lake

or natural waterway or that such degradation is imminent. ’

(b) Off-site sediméntation resulting from non-‘eom_pliance with the approved stormwater
'management and sediment control plan has caused severe damage to adjacent land.

-(c) The land disturbing activity which requires an approved plan under these regulatrons and is

being conducted without the required approved plan.
The stop work otder shall be in writing and shall state what work is to be stopped and what
measures are required to abate the violation. The order shall include a statemént of the findings
made by the implementing agency pursuant to (l) ofthis section and shall list the conditions under

' whrch work that has been stopped by the order may be resumed. The delrvery of equipment and

materials which does not contribute to the violation may continue while the stop work order is in

_effect ‘A copy of this section shall be attached to the order.

The stop work order shall be served by the sheriff of the county in which the land drsturbmg
activity is being conducted or by some other person duly authorized by law to serve process, and
shall be served on the person at the site of the land disturbing activity who is in operational

control of the land disturbing activity. The sheriffor otherperson duly authorized by law to serve

process shall post a copy of the stop work order in a conspicuous place at the site of the land-
disturbing activity. The implementing agency shall also deliver.a copy of the stop work order to
any person that the 1mplementmg agency has reason to believe may be responsible for the
violation.

The directives of a’ stop work order become effective upon service of the order. Thereafter, any
person notified of the stop work order who violates any of the directives set outin the order may
be assessed a civil penalty as provided in R.72-315. A stop work order issued pursuant to this

© section may be issued for a period not to exceed three calendar days.

)

The implementing agency shall designate an employec to monitor compllance wtth the stop work
order. The name of the employee so designated shall be included in the stop work order. The
employee so designated shall rescind the stop work order if all the violations for which the stop

- work orderare issued are corrected, no other violations have occurred and all measures necessary

(6).

(7)

" to abate the violations have been taken. The 1mplementmg agency shall resemda stop work order

that is issued i in error. -

The issuance ofa stop work order shall be¢ a final agency decision subject to Judlclal review in d
the same manner as an order in a contested ‘casé pursuant to Title 1, Chapter 23, Section 380 of -
the Code of Laws of South Carolina, 1976. The petition for judicial review shall befiled in the

circuitcourt of the county in which the land-disturbing activity is being conducted.”
The Commlssron shall file a causc of action to-abate the vrolatrons wh ich resulted in. the rssuance
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ofa stop work ordcr thhln three calendar days of the service, of the stop work order. The cause

ofaction shall include a motion for an'ex parte temporary restramm;, orderto abate the violation

and to effect necessary remedlal measures. The resident mrcuntcourtJudge orany judge assigned

to hear the motion for the temporary restraining order, shall hearand determine the motion within

two days of the filing of the complaint. The cletk of circuit court shall accept complaints filed
N pursuant to.this section without the payment of fining fees. Filing fees'shall be paidto theclerk -
* of circuit court within 30 days of the fining of the. complamt : :

72-3 13. _Hearings and Hearmg Procedures

AL An admlmstratwe hearing is available; followmg a tlmely request, to determme the propnety of:

" (1) The denial of delegation of a program component. :

{2) - A revocation of a delegated program component, .

(3) A denial or revocation of a permit for stormwater management and sedlment control.

(4) - A citizen complaint concerning program operation. -

(5) The requircments 1mposed by the implementing agency for dpproval of the stormwater'
management and scdiment reduction plan. : {

(6) The issuance of a notice of violation or non- compllance with the approved stormwater .
management and sediment reduction plan. :

(7) The issuance of fines by an implemenﬁng agency. -

(8) The issuance of a stop work order by an implementing agency.

B. Requests for administrative hearings and appeals may be made to local governments when program
-elements are delegated by the Commxsston or to the Commission when the Commission functions as
the implementing agency. In addition, administrative hearings and appeals may be held by the
. Commission regarding decisions or actions of local implementing agencies. Procedures for actingon
~ " appeals and conducting administrative hearings by local implementing agencies will'be specified in
their request for delegation of program element. The Commission procedures for conductmg
administrative hearings is specified in R.72-313C through R.72-313Q.’

C. A hearing may be requested by any person. If an adverse action is involved, the hearing may be '
requested provided that the written request is received within thirty (30) days after the notice is given
to the person.

~

D. Allhearings shall be initiated via correspondence approved by the Commission whichshallgive notice
to all parties of the hearing. i

(1) All parties must receive notice of the hearing of not less than thlrty (30) days;
(2) The notice shall be sent by the designated hearmg officer(s);
(3) The notice shall include:
(a) A statement of the time, place, and nature of the hearing;
— (b) A statement of the legal authorlty and jurisdiction under which the hearmg is to be held;
' (c) A reference to the particular sections of the statutes and rules involved; )
(d) A short and plain statemeant of the matters asserted. If the hearing officer(s) is/are unable to »
p state the matters in detail at the time the notice is served, the initial notice may be limited o
' a'statement ofthe issues involved. Therea fter, upon appllcatxon a mor¢ deﬂmte and detaded .
statement shall be turnished. : : -

- E. Al hearlngs shall be conducted bya heanng ofﬁcer(s) appomted by the Commxssxon

F. Althearings shall be conducted inaccordance w1th Sectlon 1 23- 10 ct seq ofthe 1976 South Carolma
, Code of Laws. g : S

G. The hearing ofﬁcer(s) @hall lssue a proposal for dectsnon whlch shall be mailed to the parties.

_H. Within twenty (20) days after mallmg of the proposal for dCClSlOﬂ any party may file cxceptlons to
"the hearing oftlcer 'S proposal for declston : :
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(l) Such exceptions shall be in written form addressed to the Chalrman of the Commlssmn and
_ served upon all adverse parties;
(2) “The exceptions shall list all the grounds upon which the exceptions are based.

If no exceptions are received by the Commission within the twenty (20) day period following the

mailing of the proposal for decision, the Commission shall issue a final decision.

_Iftimecly cxceptions are received, the Commission shall send notice to the parties that the éppealing :

party(s) has thirty (30) days to submita brief. Following the service of the appealing party’s brief, or
upon the expiration ofthe thirty (30) day period, whichever shall occur first, the other party shall have.
thirty (30) days to submit a brief. All bnets must be served on the opposmg parncs and filed with the
Commxsston

Following receipt of ali briefs, the Commission shall schedule an'oral argument if requested to do so
by either party.

The request for an oral argument must be in writing, addressed to the Chairman of the Commission,
and submitted with that party’s brief.

The oral argument shall be scheduled for the next regular Commission mccting following the filing
of the last brief.

The oral argument shall be heard by the members of the Commission present at the Commission
meeting and shall be held in accordance with the following format:

(1) The appealing party shall be given twenty minutes to present his case;
(2) The opposing party shail be given tweaty minutes to present his case,
(3) The appealing party shall be given a rebuttal period of five minutes.

The parties by written stlpulanon may agree that the hearing offlcer s decision shall be final and
binding upon the parties.

The final order shall be issued by the Commission, and the decision of the Commission shall‘reprcsent
the view of a majority of the Commission members voting on the appeal.

The final order shall be wri'tten and shall comply with the provisions of Section 1-23-10 et. seq. of the
1976 South Carolina Code of Laws. ’

Citizen Complaint Procedure on Delegated Program Components and Individual Sites.

Persons may become aggricved by land disturbing activities and program implementation. The
following describes the procedure for a person to complain concerning program operation:

(1) If the pfogram component in question has been delegated to a local implementing agency, the
complaint shall be registered firstin writing with thatagency. Anattemptto resolve the problem
shall be made with the local implementing agency. )

(2) In the cvent a solution can not be reached, the Gitizen may forward’ the complaint to the
Commission for review.” The Commission shail attempt to resolve the problem with the

. implementing agency and notify the citizen of the outcome of these efforts.

(3) If the Commission determines, based on complaints indicating a continuing pattern that

1mplementatlon of delegated program elements falls below the acceptable standards established

~ by these regulauons the Commlssmn may suspend or revoke the delegation in accordcmce with
R.72-304L. - '

(4) -All complamts filed with the Commission shall be held for a period of three yt,ars and will bg

consndered when delegation renewal is requested by the.local government. : :

Persons may complam dbout individual stte problems or damages Thé procedure is as follows

(1) The complaint will be reglstered in wrltmg with the appropriate lmplementmg agency.
(2) Iftheimplementing agency is notthe Commission and a solution can notbe feached with the local
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implementing agency, the complamt should be filed with the Commission. The Commission will
follow procedures listed in R.72-312E. '

- 72-315. Penaltles.

A.

Any person who violates any provision of thls chapter or any ordinance or regulatlon promulgated,

enacted, adopted, orissued pursuant to this chapter by the Commission or other implementing agency,
or who initiates or continues a land disturbing activity for which a stormwater management and
sediment control plan is required except in accordance with the terms, conditions, and provisions of
an approved plan, is subject to a civil penalty of not more than one thousand dollars. No penalty may
be assessed until the person alleged to be in violation has been notified of the violation. Each day of
a violation constitutes a separate violation.

The implementing agency shall determine the amount of the civil penalty to be assessed under this
section for violations under its jurisdiction. It shall make written demand for payment uponthe person
responsible for the violation and set forth in detail the violation for which the penalty has been
invoked. 1fpayment is not received or equitable settlement reached within thirty days after demand
for payment is made, a civilaction may be filed in the circuit court in the county in which the violation
is alleged to have occurred to recover the amount of the penalty. [f the implementing agency is the
commission, the action must be brought in the name of the State. Local governments shall refer the
matters under their jurisdiction-to their respective attorneys for the institution of a civil action in the
name of the local government in the circuit court in the county in which the violation is alleged to have
occuried for recovery of the penalty.

72-316. Severability.

Ifany section, subsection, scntence, clause, phrase, or portion of these regulations are for any reason held
invalid or unconstitutional by any courtor competent jurisdiction, such provision and such holding shall
not affect the validity of the remaining portions of these regulations.

Fiscal Impact Statement:

?

" The South Carolina Land Resources Commlsswn estimates that two additional staff engineers will be
required to operate the program,
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APPENDIX B
COASTAL ZONE MANAGEMENT PROGRAM REFINEMENTS

FOR STORMWATER MANAGEMENT REGULATIONS
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(;hépter III. Ménagement of Coéstal _Resources' '

C Uses of Management Concetn
) 3 Resource Polxcws ‘ S
Xlll Stormwater Management Guldelmes (Page [[l 74) '

Most land disturbing activities in South Carolina must comply with the reqmrcments and apphcable regulanons cL
of the Erosion and Sediment Reduction Act of 1983 (48-18-10, ct. scq.), or the Stormwater Management and -
Sediment Reduction Act of 1991 (48-14-10, et. seq.). The final regulations, effective on June 26, 1992,
pursuant to the Stormwater Management and Sedlment Reduction Act of 1991, establish the’ procedure and
" minimum standards fora statew1de stormwater program Sectxon R.72- 304F ofthe regulanons states that "the
. 8.C. Coastal Council (n 3 \ 5 Ceal Toastal. Regoucee:M: it J i
~ coordination with the Com “serve as the in 1mplementmg agency for these regulations i in the
Jurlsdlctlons of the local governments which do not seek delcgation of progtam elements in the couities of
Beaufort, Berkeley, Charleston, Colleton, Dorchester, Georgetown, Horry and Jasper." In addition, Section
R.72-307C(5)(g) states that "For activities in the eight coastal counties, additional water quality requirements
may be imposed to.comply with the §.C. Coastal Council (QCRM) Stormwater Management Guidelines. If
conﬂlctmg requirements exist for actlvmcs in the mght coastal counties, the S.C. Coastal Councxl (OCRM l
guidelines will apply.” : .

Pursuant to the Coastal Zone Management Act, the Coastal Council (QCRM) is responsible for protecting the
‘environmentally sensitive areas of our coast. While the regulations of the Stormwater Management and
Scdiment Reduction Act adequately address most nonpoint source pollution probiems,. the need exists for
. establishing additional crltena to protect sensitive coastal waters.

A. Stormwater Runoff Storage Requirements

The regulations of the Stormwater Management and Sediment Reduction Act require that "permanent water
quality ponds having a permanent pool shall'be designed to store and release the first 1/2 inch of runoff
from the site over a 24-hour period. ‘The storage volume shall be des1gned to accommodate, at least, 1/2
inch of runoff from the entire site.” For all projects, regardless of size, which are located within one-half
(1/2) mile of a receiving waterbody in the coastal zone, this criteria shall be storage of the first 1/2 inch of
runoff from the entire site or storage of the first one (1) inch of runoff from the built-upon portion of the
property, whichever is greater. Storage may be accomplished through retention, detention or infiltration
systems, as appropriate for the specific site. In addition, for those projects which are located within 1,000
{one thousand) feet of shellfish beds, the first one and one half (1 1/2) inches ofrunoff from the built-upon
portion of the property must be retained on sxte '

Receiving waterbodles include all regularly tidally influenced salt and freshwater marsh areas, all lakes or

.- ponds which are used primarily for public recreation or a public drinking water supply, and other water .
bodies within the coastal zone, excluding wetlands, swamps, ditches and stormwater management ponds
which are not contl;uous via an outfall or similar structure with a tidal water body A

B. Project Size chunrmg Stormw ater Managcment Permits

Section R.72-305B(1) states that "forland disturbing activities mvolvmg two (2) acres or less of acmal land
disturbance which are notpart6f a larger common plan of development orsale, the pcrson rcsponsxblc for
the land disturbing activity shall submita simplified stormwater management and sedimeat control plan
vmectmg the requirements of R.72-307H. This plan does not require prcparanon or certlﬁcatlon by the‘ .
designers specified in R.72 305H -and- R 72- 3051." Due to the potennally damaging. elfec! of certain’

projects ofless than two (2) acres of land dlsturbance, stormwater management and scdlmcnt reduction -

plan submittal and regulatory approval shall be requlred for those smaller projects located within 1/2 mile
‘ofa receiving waterbody. Single family homes that are not part of a subdivision development are exempt'
from this requ1rement ‘ : - : ~
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C Stormwater Management Requlrements for Brldge Runol'f

The following is the criteria used to address stormwater management for bridges traversing saltwater and/or.
. critical areas. ‘

(1) No tréatment is necessary for runoff from brtdge surfaces spannmg SB ot SA waters. This runoffcan
- be'discharged through scupper drains drrectly into surface waters However, the use of s scupper drains
should be limited as much as fedsibly possxble : -

(2) If the receiving water iseither ORW or SFH then the stormwater management requtrements shall be:
based on projected traffic volumes and the presence of any nearby shellfish beds. The following
‘matrix llsts the necessary treatment pracuces over the different classes of receiving waters.

- (3) The Average Datly Trafﬁc Volume (ADT) is bascd upon the destgn carrying capacity ofthe bndge

Water Quallty Class . .- o © Average Da\ly,,Trafﬁc Volume (ADT) .
A : , : ~0-30,000 G.T. 30,000 -
ORW (within 1000 ft of shellfish beds) . Kk bl
ORW (not within 1000 ft of shellfish beds) ) bk *
SFH (within 1000 ft of shellfish beds) - ’ R ok
SFH (not within 1000 ft of shellfish beds) *¥ ox
SA o £«
) *

SB .' . . *

***The first one (1) inch of runoff from the bridge surface must be collected and routed to an appropriate -
stormwater management system or routed so that maximum overland flow occurs encouraging
exfiltration before reaching the receiving body. Periodic vacuuming of the bridge surface should be.
considered.

** A stormwater managementplan mustbe 1mplemented whtch may require the overtreatment of runoff from
associated roadways to compensate for the lack of direct treatment of runoff from the bridge surface itself.
Periodic vacuuming should be considered. The use of scupper drains should be’ limited as much as_feasxbly
possible. -

*  No treatment is requircd. The use of scupper drains should be limited as much as feasibly possible. :
D. Golf Courses Adjacent to Receiving Waterbodies -

Golf course construction and maintenance practices result in the potential for significant negative impacts
from the runoff of sediments, pesticides, herbicides and other pollutants. For this reason, when golf
courses are constructed adjacent to reccxvmg waterbodles then the followmg practices- are to be
incorporated.

(1) Minimum setbacks from the receiving waterbody of 20 feet for all manicured portions of the golf
course (fairways, greens and tees) are required unless other acceptable management techmques are
approved and implemented to mitigate any adverse impacts.

(2) All drainage from greens and tees must be routed to mtenor lagoons or'an equlvalcnt stormwater
management system

(3) To preventthe conversion of the stormwater system to critical area and to maintain posmve dramage.
athigh tides, all outfalls from-the lagoon system must be located at an elevation above the critical area '
_(if the discharge is to critical areay AND above the normal water ¢levation a distance to allow for '
storage of the first onc inch of runoff The volume which must be’ stored shall be calculated by
multiplying ! the area of all the greens and- tees by one inch. (Prcvmusly constructed stormwater -
. management systems which meet all currcnt and future storage requlrements wrll not be requlred to
' modlfy outt‘alls ) ‘

. '(4) No greens or tees shall be loeated on marsh hummocks or 1slands unless all dramage can be conveyed '
“to the mtenor lagoon system or to an equwalent onsnte stormwater management system : .

37



(5). Stormwater impacts to freshwater wetlands shall be limited by providing minimum 20 foot buffers,
oranaccepted altemative, between manicured areas (fairways, greens and tees) and the wetlands. This
minimum buffer must be increased if land application of treated effluent’is utilized in the area.

(6) Anintegrated pest management system designed in accordance with currentbest technology practices
. must be employed on the course to limit the applxcanon ofchemicals which, 1fover apphed may leach
1nto the- g,round and- adjacent surface waters ’ :

. (7) In accordance with $.C. Departmentof Health and bnvxronmental Control requu'ements atwo(2) foot

separation must be maintained between the surface of the golf course and the ground water table where
spray effluent is applied. :

(8) The normal ground water elevation must be established bya r'egistercd engineer or soil scientist.

(9) All projects which are within 1000 feet of shelltish beds must retain the ﬁrst 1 1/2 inches of runoffas
otherwise descrlbed in item A abovc . .

-(10) If spray effluent or chemicals are applied to the turf via the irrigation system, all spray heads must bé

located and set so as to prevent any aerosols from reaching adjacent critical areas.

Mines and Landfills .

Due to the significant amount of land disturbance involved in the construction of mines and landfills, these
types of operations need to strictly adhere to sediment/erosion control requirements particularly when they
are located near coastal waterways. When mining or landfill projects are located within 1/2 mile of
receiving waterbodies, pumping of ground water from sediment basins must be done with floating intakes
only. Pumping of these basins must cease whenever the water levels come to within two (2) feet of the
pond bottom. In addition, landfill planning must be designed on écomprehensive site basis for stormwater
management and sediment/erosion control to include management practices for cach scparate cell as it is
phased into the landfill.

- Notice of Approval

All notice of approval must be in written form.
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'SOUTH CAROLINA
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ENGINEERING AIDS AND DESIGN GUIDELINES
FOR CONTROL OF SEDIMENT IN SOUTH CAROLINA"

John C. Hayes and Billy J. Barﬁ_e'ld'.

‘Introduction o -

Simulations using a modified version of SEDIMOT I estimated the effectiveness of structures for sediment
control in four different physiographic regions of South Carolina. For the purposes of this work, we separated
the state into four (4) major land resource areas - piedmont, sand hills, coastal plain, and tidalarea. Treatments
also included multiple watershed sizes, land uses, and soil textures in each land resource area. The evaluation
included a wide range of slope lengths, slopes, pond dimensions, watershed shapes, as well as other factors that
are required for specific structures. Impacts of various controls on downstream sediment load were evaluated
using generéted hydrographs and sedimentgraphs from watersheds. Design aids in the form of graphs were
developed to simplify design for typical conditions and avoid simplé rule-of-thumb design estimates. These
design aids are a compromise between detailed simulations and simple rules-of-thumb. .

Background '

Recently regulations have been instituted that require control of stormwater runoff and sediment discharge.
Standard techniques are recommended for runoff, but methods for desngnmg structures for sedlment control are
lacking.

The described work includes estimation of performance of sediment detention ponds, filter fences, and rock
ditch checks. The performance of cach control was simulated using a modified version of SEDIMOT I} with »
South Carolina's specific conditions and compared with existing regulations in the state. From these simulations,
design aids were developed that are consistent with the sediment performance standards requxred by the state
regulations. - :

Effectiveness of control is commonly determined by either a water quality design standard or a performance

* standard. For sediment control, a water quality performance standard dictates a maximum acceptable tevel of
sediment in the cffluent. The control is designed such that this concentration is not exceeded. On the other hand,
a water quality design standard establishes a standard pond design based on a given drainage area or similar
criterion. There are obvious benefits associated with each method. Performance standards offer site specific
water quality control, but require considerable on-site collection of information tor design purposes and are
more difficult to review, Structures designed for performance standards have a higher design cost than structures
designed for water quality design standards since estimation of effluent concentration is difficult and requires

complex calculations. However construction costs tend to-be considerably less, since design standards are

inherently conservative. Destgn standards, on the other hand, are more easily employed and complied with. A
preferable alternative to these methods is to provide a design procedure that meets a performance criteria
without requiring excessive design costs. To achieve this, the design is typically expected to be slightly
conservative, but considerably less conservative than if developed from a design standard.

A typical approach under the performance philosophy is to size a control to meet a water quality standard such-
as a total suspended solids (TSS) or settleable solids (SS) standard. Trapping efficiency can also be used, but
this fails to account for incoming sediment concentration. Specific requirements for permanent stormwater
management and sediment control plan approval shown in the 5.C. Stormwater Management and Sediment'
Reducfion Regulations include discharge rates and hydrographs for stormwater runoff. Additionally, sediment
‘basins or other practices must be designed to meet a removal efficiency of 80 percent suspended solids or 0.5
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The Design Aids are provided "As Is" without warranty ofany kind, either expressed or implied. "In

"no event shall the authors or John C. Hayes and Associates be liable for-any damages (incidehtal
consequennal or other), lostprofits, or lost savings arising from the use or mablllty to use the methods
presented. : : o

The contents of the report reflect the views of the consultant who is responsible for the

accuracy of the data presented herein. The contents of this report do not necessarily reflect

‘the official views-or policies of any governmental agency. This report does not constituté a
* standard, specification, or rcgulation.



ml/l peak scttleabjlc solids concentration from a 10-yr, 24-hr désigri stbrm.

Potential Beneflts

The intent of this work was to develop area specific design methods that give reasonablc assurance that effluent
meets desired sediment performance standards without the lengthy desxgn process typically associated with
designs developed to meet a performance standard. This approach | benefits regulatory agencies and developers
because the time required for design of controls for "typical” situations would be straightforward and minimized.
Plan reviewers do not have to labor through detailed calculations. The use of area specific design methods '
prov1des a means of achieving sediment control w1thout the steep learning curve associated with simulation _
‘techniques. This allows engineers to gradually gain experience and expertise in design of sediment controls. As
reviewers and planners become morc experienced with the procedures, they may move to modeling techniques
or other methods..(For large scale developments or in sensitive areas, it is still anticipated that site specific data
and other procedures such as modeling be used for detailed evaluation of sediment controls.) Adoption of area
specific design techniques among state and local agencies helps to standardize use of the pracnces reduce
confusion, and promote adoption of design techniques. ' /

Methodology

The project began with site visits at numerous locations in'each of the land resource areas of the state in order to
see innovative methods, as well as areas needing improvement. Evaluation of existing m‘odelinbg capabilities led
to major revisions in-the SEDIMOT II model to allow evaluation of a wide range of sediment control
tcchnologies in a seamless manner. These modifications present South Carolina with the opportunity to have a
major new tool in the analysis and design of stormwater and sediment control structures. Input data bases were
generated for all major land resource regions and results from almost half a million runs of the model were used
to develop the simple design aids. K B

The tour of South Carolina construction sites revealed that channel crosion was a significant problem in many
watersheds, indicating a need for adding a channel erosion component to the model. The existing routine in
SEDIMOT Il allows only for deposition in channels, no erosion.

The tour of South Carolina also showed that filter fences were often not put on the contour, but were placed to
allow flow to move along the fence to a low spot. This flow frequently caused significant erosion along the
fence and undercutting of the fence, making the fence inetfective. It was postulated that a saw tooth type
arrangement on the fence would prevent this erosion, but no method was available to predict the effectiveness of
the fence under this condition. This required thata method be developed to determine the location of points
where flow would move through the fence. -

After.investigating possibilitics for modifying the existing routines in SEDIMOT II, it was determined that the
inaccuracies in hydraulic routing when the pond routine is used for small structures and the lack of adequate
sedimentation routines in the check dam routine meant that a major program mod ification was necessary.
Because of the availability of a new hydraulic routine that is accurate over a wide range of structural sizes and
types, it scemed prudent to make such a modification. The process used was to:

L] Develop a commoﬁ model for reservoir routing which utilizes continuous functions for discha(ge and
stage storage rather than discrete stage points. )

® Develop physically based and tested methodologies for predicting stage dlscharge relatlonshlps for
commonly used sediment control structures. 5

b4 Combine these routines with the CSTRS routines used in SEDIM oT IL.

. Modify the model to include chanfiel erosion.

® Evaluate the cffects of a saw tooth arrangement on filter fence effectweuess

Each of these tasks has been accomplished and'thc results are a series of graphs that can be used as an aid for
designing sediment control structures. [t should be recognized that aids such as these aré developed for typical
conditions. Other methods should be used if the situation is environmentally sensitive or hazardous. In all
cascs, good engineex_"ing judgemeﬁt'should bé considered as an essential ingredient in design. '

N
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'Deslgn Aids )
Each of the dcelg,n aids will be briefly described and then examples will be used to- demonstrate their use in
realistic problems. The first aid (Figure 1) plots particle settling velocity as a function of eroded particle
diameter. Each of the structures requires use of a reference settling velocity. The diameter that is referred to as
D5 was chosen for the reference diameter. This diameter corresponds to a point on the eroded particle size
distribution curve such that 15% of the particles (by weight) are equal to or smaller than this size. Personnel
from the former S.C. Land Resources Commission have prekusly developed estimated eroded size
distributions for South Carolina soils. The procedure used the primary particle size information reported by the -
Soil Conservation Service as part of county soil surveys. . The information is now available from S. C.
Department of Health and Environmental Control. By plotting "fraction finer than” versus "diameter," D, can
be read. Once Dy is found, settling velocity can be read directly from Figure 1. Figure 2 plots the ratio
'q /AV s versus percentage of trapping efficiency. For ponds, the rano is defined by

P

Ratio ==: — . (1)

where q,, is peak outflow rate from the pond in cfs, A is the surface area of the pond at the riser crest in acres,
and Vs is settling velocity, in fps, of the characteristic eroded particle corresponding to D 5. Upper limits on
site conditions for ponds are included with Figure 2.

Two curves are presented. The curve shown as Figure 2a is for soils including Piedmont, Sandhill, Coastal, and '
Tidal area soils, except as noted subsequently, For the Piedmont, Coastal, and Tidal areas, soils are classed as
either coarse (sandy loam), medium (silt loam), or fine (clay loam). Sandhill soils include coarse (sand),

medium (sandy loam), and fine (silt loam) because of the prevalent textures in this region. These classifications
_are summarized in Tablec I. The line shown as Figure 2b is for tidal soils (sands and sandy loams that are
classified in hydrologic soil group D because of high water table). The ratio should be less than or equal to the
curve valuc at any given trapping efficiency. For example at 80% trapping efficiency, the ratio is equal to

2.2E5° for most soils as shown in Figure 2a. If the ratio 4,0/ AV, intersects the curve at a point having a

trapping efficiency less than the desired value, the design is inadequate and must be revised. Ratios above the
design curves are not recommended for any of the desngn alds

The next design aid (Figure 3) is for rock ditch checks. Again thcrc is a ratio plotted versus trappmg effimency
For rock ditch checks the ratio is calculated as
Sq(l-b)
Ratio = —— ) : 2)
aVy; :

where S is the channel slope in percent, q is flow through the check in cfs/ft, V5 is the settling velocity, in fps,
of the eroded D, size particle in mm, and a and b arc cocfficients. Figure 3 also contains upper limits for site
conditions appropriate for the design aid.

d = flow puhlengh -

s
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Table 1
Soil Grouplngs for Des:gn Alds

| . Land Resource Region_ i B _Coarse lﬁ i Medlum‘ . ‘ ] ae |
‘ i l’ledmont Coastal and Tidal ; Sandy Loam ) 1 Silt Loam ’ : Clay Loam
| = — — — e T
‘. . Sand_Hills L . Sand . e Sandy Iio‘ra_mﬂ L I| Silt Loam _ %,
Sandy Loam_ ; I Silt Loam_ | -Clay Loam
e T J

The ratio is calculated using the curves developed in Haan et al, (1994) to obtain the coefficients a and b. The
three plots shown as Figure 3a, 3b, and 3¢ correspond to fine, medium, and coarse textures, respectively.
Please refer to Table | for determination of which line to use for a particular soil. As indicated by the note in
the gray area above the lines, values of the ratio in Figure 3 should be equal to or less than the curve values.

The design aid.shown as Figure 4 éorrCSponds to silt fence placed in an area downslope from a disturbed area
where it scrves to retard flow and cause settling. Two conditions must be met in order to have a satisfactory
design. : .

1. Trapping cfficiency must meet the desired level of control.
2. Overtopping of the structure must not occur, since failure is likely if it does occur.

As with any structure, the designer should recognize that longterm maintenance is-necessary. The fence design
aid contains a single line that is appropriate for all soil textures as shown in Figure 4. Agam the ratio is plotted
versus trapping efficiency. For the silt fence, the ratio is calculated as :

quo .

Eremreererra.

Ratio = VP, ‘ — - )
. )

where q, is peak outflow through the fence in cfs, V 5 is settling velocity, in fps, of the eroded D, size particle,
and P,., is the potential ponding area upslope of the fence in ft>. Figure 4 includes a listing of upper limits for
‘the site conditions for the fence design aid.

The ponded area can be estimated by reducinﬂg~ the height of the fence by 1.0 ft (to allow for burying 0.5 ft and

" 0.5 ft for freeboard). Use the remaining height to find the distance of a horizontal line extending from the fence
top to its intersection with the ground surface up slope of the fence (should be equal to, the ground slope times
the fence height). Multiply this distance by the available width for ponding to obtain the potential ponding area.
As for other structures, the final filter fence ratio value should be less than or equal to the line value for a !
specified trapping efficiency. ' -

Estimating V; . .

‘A common feature of each of the design aids is thata characteristic settling velocity for the eroded soil must be
obtained. For these design aids, the characteristic st,ttlmg velocity required corresponds to an eroded size such
that 15% of the sediment has particles smaller than the size specified. A diskette containing acceptable erodéd i
size distributions for South Carolina soils is available from the South Carolina Department of Health and
Enviroamental Control. The user should recognize that eroded sizé distributions used in sediment coutrol
design are frequently quite different from primary size distributions that are often determined for other
construction purposes. The user should note that D15 is often smaller for coarse textured (more sandy) because
of'the reduced. clay content and the’ la(.k of aggregatmn oo

Example Problems _ - .
The example problems serve to illustrate thc use of the design aids for calculatlon of trappmg efflclency for

" Haan, CT B, Barfield, and J.C. Hayes. 1994, Hydroloc’vandSedlmentologyomeall Catchments.
--Academic Press San Dref,o CA
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various types of structures. Basic soils, hydrologlc and hydrauhu mformatmn are combmcd Methods as
required by Standards for Stormwater Management and Sediment Reduction (72- 300) may be used to estimate
_ the peak-flows. Site specific soils information can generally be found from county soxl surveys Hydraullc

' mformanon is obtained by’ combining site and atructural information. R

In all cases, a ratio is calculated. The ratio is used to locate the point on a turnmg tine for the specified

- conditions and structure: Trapping efflcxency is then found by turning to the x-axis-and estimating trappmg
efficiency. The design aids are intended to be slightly conservative, butuse of the deSIgn aids should not. .
overridé use of good engmeermg]udgement .Questionable results shoutd be investigated by’ the. engineer. In
addition, the engineer should consider installation and maintenance of all structures. For. example, it may be.
appropriate to add bafﬂmg to-a pond in order to prevent short circuiting between the inflow and outflow
locations.

The user should recognize that the intent of the design aids is to provide an estimate of trapping efficiencies for -
“typical" structures. Extreme or critical situations necessitate that more detailed analyses be conducted. For
example, sensitive areas in.steep terrain would be an example of an extreme situation. Addmonally, itis not the
intent of this document to present detailed descrxptlons of hydrologic or hydraulic" methods.

" Design techniques can best be illustrated by following the steps shown in the following ¢éxamples.

. Example Problem 1 ~ Sediment Pond.
A sediment pond is to be constructed on a 30- -acre commetcial site in Richland County, SC. The followmg
information is available for the site based on soil, hydrolognc and hydraulic conditions.

The eroded size dlstrlbutlon is for a coarse soil (Pelion and Fuquay mix) with D ; equal to 0.024 mm.
Peak outﬂow from the pond cannot exceed 11.2 cfs.
Allowable surface area of the pond at the riser crest is 1. 67 ac.

Determine whether the sedlment pond is adequately sized for satlsfactory trapping.

Solutlon
Steps

1. Go to Figure 1 with D5 =0.024 mm and dctermine settling velocity V5= 0.001 fps.

2. Calculate the ratio qp/ AV 5= 11.2/(1.67)(0.001) = 6700 = 6.7E3

3. Enter Figure 2a on y-axis with ratio = 6.7E3, go to line and turn to x-axis to read trapping efﬁc1ency
- 4. Trappmg efficiency is approxxmately equal to 92%, therefore okay

Example Problem 2 - Sednment Pand. :
A sediment pond is to be constructed in a tidal area havmg a high water table. The following mformatlon is

available for the site near the coast. ‘ : ,
The_ eroded size distribution is for a coarse soil with D5 equal to 0.05 mm. |
Peak outflow from the pond is 10 cfs.
AlloWable surface areav'of_the’pond is 0.25 ac.

Determine whether the structure will provide at least 80% trapping. -

Solution:
Steps
1. " Go'to bxgure 1 w1th D,s =0.05 mm and determme settlmg veloclty Vis=0. 004 fp%
20 -'Calculate the ratio qp(,/AVls 10/(0.25)(0. 004) =10,000=1. 0E4 S
3. . Enter Figure 2b (smce high water nble) on y-axis w1th rano = 1. 0E4, g0 to ]me and tum to x- axis to

read trappmg efficiency.

4. . Trapping efficiency is approxnmately equal t0 77% therefore a Iarger pond is reqmred ifitis destred to ' '

_havea trappmg efficiency ofat least 80%. .
.5, Assume that surface arca can be increased to'0:67 ac, ca]culate the ratlo
Qpo/ AV (5= 10/(0.67)(0.004) = 3700 = 3.7E3.

. .45



Reading the trapping efficiency from Figure 2b using this value yields a trapping efficiency of 81%, '
which is okay. (Note: If there had been no high water table, Figure 2a would be used, and the smaller
pond area would be sufficient.)

Example Problem 3 - Rock Ditch Check.

_Estimate the trapping efficiency of a rock ditch check to be installed in a Piedmont channel draining a clay loam

soil. The following information is available based on soil, hydrologic, and hydraulic conditions. ™ -
The eroded size dxstrlbutlon is for a fine soxl with D5 equal to 0.0042 mm. _
Peak outflow from the dmh check is 0.211 cfs with an average width (perpendxcular to flow) of7 4 ft
and a flow length through the check of 9 ft {refer to Haan et al., 1994, page 151 for procedures to
calculate flow through a ditch check).
Rock diameter is 0.10 ft.
Slope of the channel is 0.5%.
Solution:
Steps
1. Go to Figurc | with D;5;=0.0042 mm and determine settling velocity V5= 3E-5 fps.
2. Before proceeding further, the flow rate must be converted to a flow per foot w1dth Thus divide 0.211
cfs by the width of 7.4 ft to obtain a q = 0.028 cfs/ft.
Appropriate valucs of the coefficients a and b can be obtained from Haan, et al. (1994) based on the
rock diameter and the average flow length through the check. For this example, the appropriate values
can be read using the rock diameter equal to 0. 03 m and flow length equal to 9 ft to obtain a= 3.05 and
b =0.66. :
Substitute all values and calculate the ratio
Sq'"aV s = (0.5)(0.028("969 /(3 05)(3E-5) = 1620 = 1623
3. Enter Figure 3a (fine texture) on y-axis wnth ratio = 1.6E3, go to line and turn to x-axis to rcad trappmg
efficiency.
4. Trapping efficiency is greater than 95%, therefore okay.

Exdmple Problem 4 - Rock Ditch Check.

A rock ditch check is to be installed at a Coastal Plains site having a sandy loam soil. For éombarison,
“hydrologic and hydraulic conditions as used in Example Problem 3 will be uscd.

The eroded size distribution is for a coarse soil with D5 equal to 0.04 mm.

Peak outflow from the ditch check is 0.211 cfs with an average width (perpendlcular to flow) of 7.4 ft
and a flow length through the check of 9 ft.

Rock diameter is 0.10 ft,
Slope of the channel is 0.5%.

Determine whether the ditch check will exceed 80% trapping efficiency for the conditions indicated.

Solution:
Steps
L. Go to Figure | with D;; = 0.04 mm and determine settling velocity V 5= 2.8E-3 fps.
2. Before proceeding further, the flow rate must be converted to a flow per foot width. - Thus divide 0.2 11
cfs by the width of 7.4 ft to obtaina q = 0.028 cfs/ft. :
Since the same conditions were used, valuee of the coefficients a and b are as found.in Example
“Problem 3 so thata =3.05 and b = 0.66.
. Substitute all values and calculate the ratio
SqU™aV 5= (0.5)(0.0281-969 y/(3.05)(2.8E-3) = 17 - }
3. Enter Figure 3c (coarse texture) on y-axis with ratio =17 and go to line. Note that since the valuc falls
" BELOW the line, the trapping efficiency exceeds 95%. '
4.

" Trapping efficiency is greater than 95%, therefore okay.
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- Example Problem 5 - Rock Ditch Check. : : .
A rock ditch check is to be instlled in a channel draining highway construction on a sandy loam soil in the

Coastal Plains. The following information is available based on soil, hydrologic, and hydraulic conditions.

The eroded size distribution is for a coarse soil with Dls equal to 0.04 mm.

Peak outflow from the ditch check is 2.0 cfs with an avcrage width (perpendlcular to flow) of 4.4 ft-
and a flow length through the check of 9 ft.

Rock diameter is.0. 10 ft. '

Slope of the channel is 4.0%.

Determine the,trapping efficiency under the specified conditions.

Solution:
Steps \
I Go to Figure 1 with D 5= 0.04 mm and determine settling velocity V5 = 2.8E-3 fps.
2. Before proceeding further, the flow rate must be converted to a flow per foot width. Thus divide 2.0
cfs by the width of 4.4 ft to obtain a q = 0.45 cfs/ft.
Appropriate valucs of the cocfficients a and b can be obtained from Haan, et al. (1994) based on the
rock diameter and the average flow length through the check. For this example, the appropriate values
can be read using the rock diameter equal to 0.03 m and flow length equal to 9 ft to obtain a = 3.05 and
b.= 0.66. Substitute all values and calculate the ratio »
Sq"av s = (4.0)(0.459°% 1/(3.05)(2.8E-3) = 360
3. Enter Figure 3¢ on y-axis with ratio =360, go to line and turn to x-axis to read trapping efficiency.
-4,

Trapping efficiency is approximately 94%, therefore okay.

]

Example Problem 6 - Filter Fence at Toe of Slope, :
A wire-backed silt fence is to be built from fabric which is 3 ft wide. The installation is to be at the toe of a

slope which drains highway construction in the Piedmont. The following information is available based on soil,
hydrologic, and hydraulic conditions at the site.

The eroded size distribution is for a fine soil with D5 equal to 0.0042 mm.
Peak outflow from the up slope area is 1.9 cfs.

The potential arca for impoundment up slope of the fence is 0.116 ac. (5050 ft?).

Freeboard allowance and installation will reducc the usable height of the fence from 3 ftto 2 ft..

~ The potential length of filter fence along the toe of the slope is 60 ft.

Determine whether the fence will carry this flow with a trapping efﬁcieﬁcy of at least 80% without overtopping.

Seolution:

Steps
. - Go to Figure 1 with D,;=0.0042 mm and determine settling velocity V 5 = 3E-5 fps.
2. Calculate the ratio q,/V,P .= 1.9/3E-5)5050) = 12.5. :
3. Reading the trapping cfficiency from Figure 4 with the ratio equal to 12.5 finds that the trapping

efficiency is approximately 55% -- hence the fence is inadequate.

Example Problem 7 - Filter Fence at Toe of Slope.-

" Reconsider'the situation described in examplc problem 6 with the only differénce being that the DIS is 0.04 mm.
Determme whether the fence will carry this flow with a trapping efflclency of at Icast 80% without overtOppmg

'Solutlon

Steps
1.

/
As seen previously, Vs equals 2.8E-3 fps for this size particle.
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Calculate the ratio q,,o/V P,e= 1.9/(2.8E-3)(5050)=0.13

Reading the trappmg eft’cnency from Figure 4 with the ratio equal to 0.13 finds that the trappmg
efficiency is approximately 82%,-- hence the fence is adequate from the standpomt oftrappmg
cfficiency.

The length of fence required to pass the peak flow without overtopping can be found by comparing the
peak flow per foot width with the slurry flow rate of the fabric. Haan, et al. (1994, Table 9.11 and
.9.12) contains slurry flow rates fora vanety offabncs A reasonable value for tllter fence is 10 -

"gpm/ft S e

Convert the peak flow to gpm so that
‘ Qpo = (1.9 ft’/sec)(7 .48 gal/ft’)(60.sec/min) = 853 gpm ‘
The required length of fabric to carry this flow can now be found by dividing the peak flow rate by the
effective height (2 ft since 1 ft is lost because of installation) and the sturry flow rate. Hence, the length
of fence required to carry the peak flow without overtopping is
L =853/(2)(10) =43 ft
Since 43 ft is less than the 60 ft available, the fence will perform adequately.

-

’
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Figure 1. Settling velocity as a furictiqn of eroded particle diameter.,

ERODED PARTICLE DIAMETER (mm)
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R PONDS _

‘It watershed area:<.30_acres.

overland slope < 20%.

\
:‘2 i
>
<
O
Q '
c-»
70 .75 80 85 - 90" 95
TRAPPING EFFICIENCY (‘%) “

\\

¢ . - -
Figure 2a. Design aid for trapping efficiency of ponds not located in low-lying arcas with high water tables.

50



LIM[TS ON VALUES FOR PONDS . TII;

watershed arca = 30 acresm.

overland sloge < 20%.

B e ottt

outlet diameter < 6 ft

L T

TRAPPING EFFICIENCY (%) |

Figure 2b. DeSlgn aid for estimating trappmg efficiency of ponds located in low-lying areas h'1v1ng hxgh water
tables. . .
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', | LIMITS ON VALUES FOR CHECKS
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- Figure 3a. ‘D',esigri aid. for estimating trappin'g e’fﬁciéncy of rock ditch 'ch.eéks with fine texture suoil's;
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Figure 3b, Design aid for estimating trapping efficiency. of rock ditch checks with medium texture soils.
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overland slope < 15% .~ . ..

maximum depth < 6 ft

1E2;“‘ S — ;:“ﬂ_ E - SET
. 60 65 70 75 80 85 '
' ' "7 TRAPPING EFFICIENCY (%)

~

Figure 3¢c. Design aid for estimating trapping efficiency of rock ditch chec'k_s. with coarse texture soils.
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R FENCE

2

P Y
i watershed.area <.5 acres

: Loxcrlan,d.ﬂow,lerﬁth <.500_ft____.
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i |shurr ,wﬂiow-rat,eﬂs gpm/f .l

lleoverland slope.<6% oo oo

qpo/ V15Parea

, 0 55 60 65 70 75 80
| 50 55 8. PRiné EFFICIENCY (%)

Figure 4. Design aid for estimating trapping efficiency of silt fence.
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APPENDIX D

RAINFALL DATA FOR SOUTH CAROLINA



‘South Carolina Rainfall Data’

. COUNTY NAME - o . RETURN PERIOD 24 HOUR STORM EVENT (INCHES) '
hi 2 5 . 10 28§y 50 100 R Factors
< - Abbeville - _ R v 48 57 65 70 80 . 250
- Atken o s ) 32 4.9 . 5.8 6.7 7.3 8.0 - 250
Allendale . .34 BN 60 69 7.8 -85 ' 300
Anderson o 3.3 52 ‘5.9 .67 . 15 . 80 275
Bamberg o 34 5.2 6.0 69 7.8 8.5 . 300
Barmwell ’ 33 5.1 5.9 6.9 77 - 82 - 275
Beaufort ' 3.7 5.9 6.8 78. 88 10.0 400
Berkeley (North) 3.5 55 . 64 13 8.2 9.3 350
Berkeley (South) 3.6 5.7 6.7 7.6 8.5 9.8 ) 350
Calthoun . .33 5.0 5.9 6.7 7.5 8.2 275
Charleston : 3.8 59 6.8° 7.8 8.8 10.0 _ - 400
" Cherokee : 3.0 4.5 5.0 6.0 6.7 7.0 275
Chester 29 4.5 5.1 6.0 68 73 250
Chesterfield 3.1 4.8 5.5 6.3 712079 275
Clarendon. : 34 5.1 6.0 - 69 7.8 8.7 300
Colleton (North) ~ 35 5.4 63 712 8.0 9.1 350
Colleton (South) © 36 5.7 6.7 1.7 85 .96 350
Darlington : 3.2 5.0 5.7 6.5 75 83 300
Dillon ) 33 5.2 59 6.8 7.8 8.6 325
Dorchester (North) 34 5.4 6.3 7.2 8.0 9.1 325
Dorchester (South) . 3.6 5.7 6.7 7.6 8.5 - 96 - 325
-Edgefteld ) 32 4.7 .57 6.5 7.1 7.9 250
Fairfield . 3.0 4.5 53 6.1 69 7.6 250
Florence o : 33 5.2 6.0 < 6.8 .78 - 88 325
Georgetown ’ 36 5.7 6.7 7.7 8.7 9.8 350
Greenville (North) - 4.0 5.8 6.1 73 8.2 8.8 300
Greenville (South) ' 34 5.0 5.7 6.6 73 8.0 300
Greenwood _ : 3.1 4.7 . 5.6 6.4 7.0 7.8 250
Hampton 3.4 54 63 7.2 8.0 8.9 325
Horry (North) 34 5.4 6.3 73 8.2 9.3 - 350
Horry (South) 3.6 5.6 6.7 7.6 8.6 9.7 350
Jasper - i 35 5.7 6.7 7.6 8.3 9.3 350
Kershaw 3.1 4.7 - 5.5 63 7.2 A 275
" Lancaster : 3.0 4.6 5.3 6.1 7.0 . 7.6 250
Laurens -3 4.7 5.5 6.2 7.0 7.7 250
Lee ' 3.2 50 . 5.7 6.5 75 8.3 275
Lexington 3.1 4.8 5.6 6.5 72 79 . 250
Marion (North) 33 53 6.0 6.9 78 88 325
Marion (South) . 34 54 63 712 8.2 9.2 325
Marlboro ' 3.2 4.9 5.7 6.6 1.6 - 82 - 300
McCormick 3.2 4.8 5.7 65 70 75 250
Newberry 3.0 45 - 54 6.1 7.0 7.5 250
Oconee (North) 4.5 7.0 8.0 9.1 9.8 1.0 . 300
Oconee (South) .35 5.8 6.5 7.5 8.0 9.0 300
Orangeburg ' 33 527 6.0 - 6.8 1.7 8.5 . 275
Pickens (North) - 4.2 6.8 72 87 90 . 104 300
Pickens (South) ., 3.7 5.8 6.3 7.5 8.3 9.2 300
Richland . 31 7 48 57 64 13 7.9 . 275
Saluda - o 3.1 3.7 47 . 57 , 64 73 - 7.9 . ©250°
" Spartanburg NE - Suggest use of National Weather Bureau - _
Spartanburg NW - Publication Technical Paper 40.
‘Spartanburg SE - - . Rainfall data in this area must be -
Spartanburg SW o predicted carefully. T .
Sumter N T 32 38T 50 58  -66 76 - 83-. . .275
“Union - - ... 730 35 45 .. 51 0 60 68 . 747 . 250 .. . .
Williamsburg - T 340035, 54 63 . .72 8.1 92 .. 325
- 35

York : 28 45 50 60 - 67 70 250



APPENDIX E
S_AM.PLE STORMWATER MANAGEMENT AND

SEDIMENT REDUCTION BEST MANAGEMENT PRACTICES



. mde. ) pEriNimion. | PuRroSE . | - APPLICABLE -
' T T =
i i
! i | |
- !l . A e T e -]
Use of a protective )‘ To protect soil surface May be used on beds for Avoid organic mulch that "
blanket of straw, residue, 1| from forces of raindrop { temporary or permanent [} may contain weed seeds
; gravel or synthetic ! impacts, overland or sheet '| seeding and on areasof |
. . material on soil surface - |} water flow i bare soil when seeding or Choice of mulch should |
E - : planting must be delayed be based season, type of !
i | ! ) | vegetanon, soil condition, -
o f . B | and size of area i
: ; - , S e —t — — —
| ! Temporary Seeding ‘ Plantmg fast-growing .| ﬁ To provide stabilization May be used on cleared Selection ofappropriate, .
| g' ' vegetatlon to provnde ’ ; of bare soil areas that will || unvegetated arcas where  {| plant-species, use of '
g ; v temporary erosion control |1 not be brought to final ! temporary erosion control g quality seed, and proper
I I T 1t gt pe iod of more | is needed _bed preparation are
| F I o o llnand i Y5 _impOrEnt. s
:I ] - _ ’(i i!“' ) T T T i B i i
{ Permanent Seeding Control of runoff and § EI To economlcally control May be used in fine- ]\, Planting should occur
| erosion with permanent | ?) erosion and sedimentation | graded areas : thhm 30 working days or [!
%g' | vegetation i \ | 120 calendar days of final
g | ‘ § i ii {f grade
. i ! i
% I } ; f Si If Samec as for temporary
P S . il _ '! il seedifigi ;
i3 Soddmg;- " Use of grass sod to ° i To rapxdly prevent i May be used in areas ‘i : More costly than sceding,
i permanently stabilize an, ! 5, erosion and sedimentation | requiring immediate and ¢ : but can be established
| area l ,’ . I| permanent vegetative ﬁ} ! during times of year when
i “_ . e dcover. oo ... [lisgrass:seed may fail i
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TRy

T T TR TR e e e !
CoL s Al e WHERES-. ) . PLANNING i
"DEFINILIO "PURPOSE . "] . APPLICABLE " |i. CONSIDERATION ° ’
!i Outlet Stabilization Structure designed to |. To prevent erosion by May be used at locations Riprap aprons are ,
! Structure | control erosion at the .|l reducing water velocity |} where water velocity from |/ relatively low cost and
t . | outlet of a channel or* from the outlet of a ‘| a conduit, channel, pipe, easy to install. Riprap -
: conduit channel or conduit f diversion, etc. exceeds i stilling basins or plunge
[ : | permissible velocity of 1 pools arc used where
the receiving channel or || overfalls exit the ends of
disposal area pipes or where high flow

1 ‘ 1 would require excessive
e ﬁ,,_i;‘iapmnﬂl'cngihy' R

: . £

o m

DG (. : ST S
7 : ;
| xcavated Drop Inlet - An excavated area in the  }i To trap sediment at the 4! May b; used where ( Frequent maintenance is
rotection (Temporary) | approach to astorm drain |! approach to a storm water || relatively heavy storm required. Temporary
' drop inlet or curb inlet ! drainage system water tlows are expected . [ flooding of the excavated |
. : il and overflow capability is : area is expected

| needed : :
e | | ‘ ] I
Hiure P ? x | v |
1 X . i I :
1 e — - - - e - :
| Fabric Drop Inlet Temporary fabric barrier |} To prevent sediment from | May be used where storm t This method must not be ﬁ
| Protection (Temporary) placed around a drop inlet |! entering the storm drain '} drains inlets are to be 7|’ used near the edge of fill  §;
I 7 ‘ , during construction I operational before ‘] materal and must not }
; . | activities; allows early use | permanent stabilization of | divert water over cut or )
! B ' of storm drain | the drainage arca occurs. fill slopes i

|
This method is used ,{
where infet drains a !

A . ’
: nearly level arca with l
'

SR

slopes less than 5%

l

) i ) ‘ !
Temporary Graveled A gravel driveway or pad }i Provides a suitable May be used wherever |
¥

¥
1 {Construction plans should |
Construction Site located at a point where location for vehiclesto | traffic leaves a 1| limit traffic to properly  Ji
Entrance/Exit ’ - vehicles enter and exit a drop mud and sediment | construction site and 1| constructed entrances to I
' construction site | before cntering public 1 cnters a public road or || thesite '
: roads; controls erosion other paved areas i -
l from surface runoff and to , '
Figure 4 E : help control dust i
. - Lo : U | 'SP - .

—~ -
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A

i :
| Silt Fence

; (Sediment Fence)

; Figure 5 and 6

| Temporary sediment . ./

. and entrenched

barrier consisting of filter™.
fabric or burlap stretched |
across supporting posts

.';’,x.ri.rpcnu -

e RPOSE

+To catch and hold small }
amounts of sediment trom '
} disturbed areas by :
) reducing the velocity of

sheet flow to allow |
sediment deposition

i L

n Straw Bale lee
!

i

1 row of entrenched and

_and where runoff can be

WHERE
APPLICABLE

il
May be used below small }2
disturbed areas less than
V4 acre per 100" of fence, ]

[L . PLANNING
i 'C,QN.SJ.QEBAIIO N.._ L

| Sediment or silt fences
should be located in areas
lx where only shallow pools
can form behind them.

| stored behind the fence ;[ Sediment deposition
without damaging the ; ; should be periodically

;| fence orthe areabehind (| removed and properly 1

] +

| thefence ___. B dxspos;dxot‘ i

Temporary sediment
barrier constructed from a

anchored straw bales

i To catch and retain
sediment on the [
. construction site and |
prevent sedimentation

i

!

May be used below
disturbed areas subject to
sheet and rill erosion
where temporaty
sedimentation control is
needed

‘i Straw bale dikes should !{
' never be built in live
| streams, swales, or

| drainage ways

Temporary Sedlment

Trap

Small, temporary stone
dam constructed across a
dramageway '

i
To reduce erosion of the
channel by restricting the
velocity of flow in the -
“channel

1

|
s

.|' measure to limit erosion
‘| by reducing flow ina

May be used as a
temporary or emergency

small open channel

e gt

. Check dams should not
be used in live streams

i Check dams installed in
" grass-lined channels may
kill the vegetative lining
if submergence after rain
is too long or
sedimentation is too

v

h‘eavy

A small temporary
ponding basin formed by
ekcavation or by an
¢mbankment

i
f

: [ To detain sediment-laden ’
runoff and to trap the il

i sediment; to protect |

; receiving lakes, streams,

rivers, and othcr water

1, bodies from

| sedimentation

61

i installed during early site

S

! of drains, diversions,
channels, and other runoff
conveyances; may be

development

T
May be used at the outlets

i years

. Access'to the basin must

{ be maintained to

| periodically remove

I sediment for proper

| disposal ,
Structure life limited to 2

el



e mw

I
|
3
|
i

Sediment Basin

STORM WAThR
: MANAGEMENT
SYSTEMS e

: { A suitably located earthen |

! embankment designed to
capture sediment

To retain sediment on the *
construction site and to
prevent sedimentation of

i|" offsite waterbodies

)
: May be used where
- erosion control measures

k
%
4

- WHERE '
. APPLICABLE -

. are not adequate to
| prevent offsite
sedlmcntanon

. This practice applies to

- structures 15° or less in
height, and whose failure
would not jeopardize

1 property or lives

Basin life limited to 3

Dramage area: less than-
100 acres; flow length to

! basin width ratio should
i | be greater than 2:1 to

il| improve trapping

illl efficiency -

years unless it is designed i :
as a permanent structure |

T Freu——

Grass-Lmed Channels :
(Grassed Swale)

i A-channel with vegetative ,

1" lining for conveyance of

i
“storm water runoff |

1To convey and infiltrate
| concentrated surface
i runoff without damage

from flooding, deposition

It or erosion

'*Wet Extended Detention

- Pond
it
]

i

containing a forebay near

. the inlet to trap sediments
and a deep pool for
storage

Wet Pond

'é

1

T

A permanent pool system |/

To provide temporary
storage of storm water

; runoff before it is

|

discharged downstream;
protects the downstream
channel from erosion and
sedxmentanon functions
as a sediment trap and
pollution filter_

f
May be used as roadside
; ditches, channels along

t

property boundaries,
outlets for diversion, and

! as drainage for low level

Should be located to
conform with and use the
natural drainage system
Avoid crossing ridges or
watershed

Avoid sharp changes in
grade or direction of

J_channel . . ____

: Peak capacity minimum

|t of 10 year storm w1thout !
I+ eroding. i

L Velocity: No more than
| 2 ft./sec without a
l channel liner

| ' Side slopes: 3:1 or

) sﬂattermm“ N

_ Most effective in large,

intensely developed sites,
usually greater than 10
acres

This is generally the most
cost effective practice for
urban/coastal areas.

: Pond should be designed

il { to hold post-development
'1¢ peak storm water runoff

| 24 hours or more for 90%

‘ i’i particulate-form or
i suspended solid pollutant
1 removal

Maxmmm Depth 6'to.

. 8’ for permanent pool

" Littoral Shelf: Extend
side §lopes out 2’ to 3
with slope.of 6:1 or

: flatter
Inlet structures designed
to dissipate energy of

: water entermg the pool

A pond with all of its
storage as a permanent
pool

L

To provide a high level of

! urban pollutant removal
. through biological uptake

§

|

i -

of aquatic wetland
vegetation

May be used in areas
where a combination of
water quality treatment,
streambank erosion
protection, and flood
protection is needed

62

i
i
i
E

- Shallow areas around the
. pond should be designed

to encourage growth of
emergent wetland

) | vegetation, which

functions as a biological

: ! filter and sediment trap __}}

Surface Area and
Volume: Minimum of
1.5% of the contributing -

} catchment area;

Geometry: Length-to-

width ratio.of 3:1 or 5:1




Dry Extended Detention

Pond

Figure 10 -

An open pond system that |
:-temnporarily stores excess
. runoff from the site prior
' to gradual release after
| the peak of storm water

inflow has passed

To temporarily store
excess storm water runoff " ;
from a site before gradual !
release into a receiving
water body; provides
removal of sediments
through settling

l

1 needed

May be used on large
: development sites where
water quality treatment
l and flood control are

E) R e

pond should be planned
" to provide safety for

{ people, protection of

property, improved storm
water runoff control and
provide wildlife habitats

Generally, the completed

ww..

DESIGN

' Requires a minimum of
40 hours detention time
for settling of urban
pollutants and sediment
from a2 year, 24 hour

| Pond depth and
geometry same as for a

Grass Filter Stnp

A grassed surface area
| designed to accept
" overland sheet flow

Used to remove sediment,
organic materials, and
trace metals from storm
water runoff

; May be used to protect

i surface infiltration

i trenches from clogging

; with sediment, parking lot

of storm water dunng
treatment should not
exceed the height of the

. perimeters, on sides of
roadways etc.

A shallow, excavated

trench back-filled with

stone to form an

underground reservoir o
- infiltrate storm water

.- runoff into the subsoil or
| drain into pipes and be

‘diverted to a suitable

l‘ To provide control of

‘1! storm water runoff,

j, preserve on-site ground
water and remove

il sediments and pollutants

¢

@ Fertilizer/Pesticide
-Control’ ‘

collection point

Proper use of fertilizers
and pesticides to avoid
walter quality impacts

e
l

To reduce nutrient

il j loading and toxic
i, chemical loading of storm

: water runoff

! May be used for

! residential lots,
commercial areas, parking !
lots, and open.areas

grass
Runoff should be a
uniform sheet flow:

' ‘ Grade should be

: uniform, even, with a

1], relatively low slope

i A shallow stone trénch
along the top of the
grassed filter strip may

, serves asa level

.spreader..__._....

[f infiltration is desired,

soils and depth to the
ground water table must
be suitable

T, .
i Drainage Area: 5 to 10

acres
! Trench Depth: 3’ to 8’

: Stone fill matenal shall
' consist of washed

! aggregate 1.5" t0 3" in

‘l diameter;
—

: Developed and
developing sites

Developments adjacent to

" sensitive water bodies

should provide lawn care

il services, and carefully

63

l monitor and time
, applications to avoid
polluted runoff entering

3 . .
, Fertilizers and pesticides
. should be'stored in

' sheds and away from
[ water sources (streams,

- s0il

~ lakes, etc. ) and pervious |




Notes

1:La is the fength al ihe rigrap
aprony,

2. dw 1.5 times the maximurm
stone diameler but nol less
than &“.

3.:ln a well-detined channei px-
tend the apron ug the channel
benks Lo an elevaten af 6~
above the Maxmum tailwaler
dapth o ta the top o1 the bank.
whichever is less.

4. A fiter blankst or tiller labric
should be insiafled beween
ths fiprap and sail loundauon,,

Pipe Outlar to Well-delingg
Channel

St

A
2088,

Texs

Y2

blanket

Figure 1:- Qutles Stabilization Structure _ '
Sg:Jru: Namh Cacoling Eeosion and Sediment Control Planning and Design Manual. ]?88.

N
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Excavated area {as fequirad) T

'l

e | ]

min 15 —max 2 -
below tap ot inlet
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_Drop infel
o wun grate

"Figure 3. Fabric Drop Tnlet Protection {Temporary)
Source: Noph Carolips Eros ] Planning i 9.
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Ceatestile fabrie
Doderlayment
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==
A

=T

= =
Z"l:mﬁ%j

Backfill min 8~
thick layer of gravet

Vltench/ Sl S

=

Extension of fabric and wire
* into the trench

L
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Hote:
811t fence to he inscalled by lot
owner prior to comstruction and to be
afiatained until lot is 3raded and
rturf.is est.abl.l.shcd.

-’znom&tf

Figure 6 Lot Silt Fence Plan ) )
Source: Noarth Cargl) j iment Controf Pk and Desizn Manyal 1988

=
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SHEXAL T O

Bingine Wires.

<2¢ Safl ¢

crt owng

L

Scd"h'ne-‘ Lagea

]’I.

‘:"lml t—“H[r~¥' '
El=l=

Figure 7 §(§raw Balc an: ~ e
orm WafeT & andErosm‘ n dnd Sedime ol 4

70



Class 1 or B
Ergsion Canirg) S e

24" max
atcenter”

L = The distance such that points
A and B are of equal elevation

Figure 8: S
Source: B

T



T 71800 eu ft/ acre

RN =

Cross section Filter fabric

& .
ot SetilBrRGAT,

Sk

111 sioe slopa

. _max

Figure 9: Temporary Sediment Trap
Source /Neah Caroligs Erosicn’and Sedimént' Canriv
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Temp Vicw

Apron %
Cravel!

Figure 10 Dry Exiended Detention Pond
Source: Schueler 1987,
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riprap 'Y ‘
pottling 7 23 Y,
basin and i P
-
backuprunderdenin
- sy ptidiay:
riprap .. .<
eutfall -7
grotaction
€
N
' Figure 113 , ' - /
Source |
2
\ .
3 )
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