Greenville County Contractor and CEPSCI Training
Construction BMPs and SCDHEC Audit Results

March 6, 2018
9:00 am 90 11:00 am

»

WOOLPERT

ARCHITECTURE | ENGINE



Acknowledgements and Introductions

A JudyWortkoetter, PE, Greenville County Engine lc; \A/J

A Josh Fisher, Greenville County Chief Inspector = SOLPERT

A JaCOb Burkey’ PE’ Woolpert InC County ARCHITECTURE | ENGINEERING | GEOSPATIAL




Presentation Agenda
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I BMP Observations
A Updated Specs and Details
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2016 Greenville County
Construction BMP Audit



Background and Previous Audits

A Greenville County is required by its NPDES Permit to develop and implement a Construction
Site Program to reduce erosion and sedimentation.

A Construction BMP Audits performed everp4ears to assess and improve the Program.
I Internal audit process, not a regulatory compliance audit
i 2001, 2006, 2010, 2016




Audit Process
Site Selection:
A 72 potential active projects available
Classification

A Single Family, Multi Family,
Commercial, Industrial,
Institutional

Size (Disturbed Area)

A <1 ac, 110 ac, 1@5 ac, 25+
BMPs present on site
Geographical location
Stages of construction

A 32 representative sites were randomly
selected
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Audit Process

Data Collection:

February of 2016

Two team members walked entirety of each
site

Panasonic Toughbook computer with GPS
and digital camera

Data gathered about each site in general
and each BMP on site

Data fields were the same as previous
audits when possible

Consistency
Comparison

A New fields created for new BMPs as
necessary

o o o Do D>




ﬂ dt P BMP Name Number Audited
u I rocess SCO01 Surface Outlet and Baffle Sediment Basin (or Multipurpose Basin) 28
SC02 Temporary Sediment Trap 8
. SCO03 Silt Fence* 180
Data Collection: SG04 Rock Ditch Check 41
A SCO05 Sediment Tube Ditch Check 9
1 SCO06 Construction Entrance 43
General Slte data SCO07 Storm Drain Inlet Protection* 230
1Fi SC08 Rock Sediment Dike 0
A B M P SpGlelC data SC09 ConstructiorDeWatering 1
" SC10 Floating Skimmer 26
| 753 BM PS tOtaI SC11 Porous Baffles 29
" . SC12 Perimeter Control for Small Sites 0
I 24 BMPS/ Slte average SC13 Polymer/Coagulan®locculant 0
SG14 Concrete Washout 4
AMost common BMPs: SEXX Sediment Contralother 7
. . ECO01 Surface Roughening* 6
I Silt Fence EG02 Bench Terracing 0
.. . ECO03 Seeding Stabilization* 88
I Construction Entrance ECG04 Rolled Erosion Control Products (RECPs)* 16
. . ECO05 Hydraulic Erosion Control Products (HECPs) 6
I Rock Ditch Check EGOG Riprap or Aggregate 6
. . . ECO07 Outlet Protection 34
I Storm Drain Inlet Protection EGO8 Dust Control 0
EG09 Transition Mats 0
1 Seeding/Stabnization EG10 Slope Interruption Devices 2
EG11 Compost 0
T 1 i EC12 Biological Growth Stimulant 0
I Sediment Basin E— 2
H H RGO1 Pipe Slope Drain 5
A Floatl ng Skl mmer RCO02 Subsurface Drain 0
RCG03 Runoff Conveyance Measures* 34
A POfOUS BafﬂeS RCG04 Stream Crossing 1
RGXX Pump Around 0
WQ-13 Level Spreader _1_
Total C 753 )




Database and Scoring

Individual BMP Data Collection:

A Specific data collected varied as appropriate for each s
BMP.

A General criteria:
Installation

A Is the BMP installed correctly per
Greenville County specs?

A Specific critical dimensions were
recorded and scored.
Maintenance
A |Is sediment accumulation acceptable?
A Has BMP been maintained properly?
Function
A Has the BMP been damaged or failed?

A Is the BMP functioning to protect water
quality?




Database and Scoring

Individual BMP Scorlng: = ' Field Points | Value [Max Points
eotextile Layer 1 Yes
A Example: Rock Ditch Check . _ 0 No 1
Maximum Height OK 1 Yes
0 No 1
Correct Installation 1 Yes
0 No 1
Sed Accumulation OK 1 Yes
0 No 1
Maintenance 1 Yes
0 No 1
Damage 0 Yes
1 No 1
Recent Failure 0 Yes
1 No 1
Working Properly 1 Yes
0 No 1
Total Points 8
Individual Rock Ditch Check Score
= +8=_ %




Database and Scoring

Field Points Value |Max Points
.. . Plan Length 1 Yes
Individual BMP Scoring: ’ . "
. 1 NA 1
A Example: Silt Fence Fabric Feight O N Yes
' 0 No 1
Fabric Depth OK 1 Yes
0 No 1
Stable Posts 1 Yes
0 No 1
Standard Posts 1 Yes
0 No 1
Post Spacing OK 1 Yes
0 No 1
Staple/Tie OK 1 Yes
0 No 1
Correct Installation 1 Yes
0 No 1
Sed Accumulation OK 1 Yes
0 No 1
Maintenance 1 Yes
0 No 1
Damage 0 Yes
1 No 1
Recent Failure 0 Yes
1 No 1
. . . Working Properly 1 Yes
Individual Silt Fence Score 0 No 1
— - — 0
[ 13 [ /0 Total Points 13




Results: Overall Individual BMP Scores

A Overall Individual BMP Score
I Average score for each type of BMP across entire Audit
I BMPs from all sites combined

A 753 Total BMPs with overall average score of 70%




Results: Overall Individual BMP Scores

Average score for
each type of BMP
audited

Overall BMP Scorey
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Results and Recommendations:
The Good, The Bad, and The Ugly
The Good:
A Correct application, installation, and maintenance
A Functioning to protect water quality
The Bad:
A Incorrect application, installation, or maintenance
A Potential for offsite impacts
The Ugly: .
A Serious problems with application, installation, or maintena ;
A Failure of BMP or offite impacts




Results and Recommendations
The Good

SC01 Surface Outlet and Baffle Sediment Basin



Results and Recommendations
The Good

SC02 Sediment Trap



Results and Recommendations
The Good

ECO06 Riprap Aggregate



Results and Recommendations
The Good

ECO03 Seeding/Stabilization



Results and Recommendations
The Good

ECO03 Seeding/Stabilization



Results and Recommendations
The Good

ECO4 Rolled Erosion Control Products



Results and Recommendations
The Good

ECO4 Rolled Erosion Control Products



Results and Recommendations
The Bad

ECO4 Rolled Erosion Control Products



Results and Recommendations
The Good

SC10 Floating Skimmer



Results and Recommendations
The Good

SC10 Floating Skimmer



Results and Recommendations
The Bad

SC10 Floating Skimmer



Results and Recommendations
The Ugly

SC10 Floating Skimmer




Results and Recommendations
The Ugly

SC10 Floating Skimmer
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Results and Recommendations
The Good

SC11 Porous Baffles



Results and Recommendations
The Good

SC11 Porous Baffles



Results and Recommendations
The Bad

SC11 Porous Baffles



Results and Recommendations

SC11 Porous Baffles



Results and Recommendations
The Ugly

SC11 Porous Baffles



Results and Recommendations
The Ugly

SC11 Porous Baffles



Results and Recommendations
The Good

SCO7A Type A Inlet ProtectionFilter Fabric



Results and Recommendations
The Bad

SCO7A Type A Inlet ProtectianFilter Fabric



Results and Recommendations
The Bad
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SCO7A Type A Inlet ProtectionFilter Fabric



Results and Recommendations
The Ugly

SCO7A Type A Inlet ProtectionFilter Fabric



Results and Recommendations
Example of Good

SCO7A Type A Inlet Filtey Sediment Tube



Results and Recommendations
The Bad

SCO7A Type A Inlet Filtey Sediment Tube



Results and Recommendations
The Ugly

SCO7A Type A Inlet Filtey Sediment Tube



Results and Recommendations
The Good

ECO1 Surface Roughening



Results and Recommendations
The Bad

ECO1 Surface Roughening



Results and Recommendations
The Good

SC03 Silt Fence




Results and Recommendations
The Bad

SC03 Silt Fence



Results and Recommendations
The Bad

SC03 Silt Fence



Results and Recommendations
The Ugly

SC03 Silt Fence



Results and Recommendations
The Ugly

SC03 Silt Fence



Results and Recommendations
The Good

SCG06 Construction Entrance



Results and Recommendations
The Bad

SCG06 Construction Entrance




Results and Recommendations
The Bad

SCG06 Construction Entrance



Results and Recommendations
The Ugly

SCG06 Construction Entrance



Results and Recommendations
The Good

SCG04 Rock Ditch Check



Results and Recommendations
The Bad

SCG04 Rock Ditch Check



Results and Recommendations
The Bad

SCG04 Rock Ditch Check



Results and Recommendations
The Ugly

SCG04 Rock Ditch Check



Results and Recommendations
The Good

SCGO05 Sediment Tube Ditch Check



Results and Recommendations
The Bad

SCGO05 Sediment Tube Ditch Check




Results and Recommendations
The Ugly

SCGO05 Sediment Tube Ditch Check




Conclusions

A EPSC practices have generally improved over time since the first audit in 2001.
A There is room for improvement:
I Porous Baffles and Floating Skimmers in Ponds
I Inlet Protection
I Ditch Checks
A Rock
A Sediment Tube
I Construction Entrances
I Silt Fence
A Update specifications and details
A Provide training




@ BMP Audit Questions? —VV—
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Updated BMP Specifications
and Detalls



Specification/Detall Updates

A Does this page look familiar?

|— Departments Careers Popular Services Resources Answer Book

e

Greenville
County

DESIGN MANUAL

&
DEPARTMENT Appendix F / Erosion Prevention Specifications and Details
Specification Number BMP Type Standard Specification Detail Detail
MENU (pcif) (pdf) (dxf)
tiome EC-01 Surface Roughening pdf - -
Fundin EC-01A Tracking - pdf dxf
.g EC-01B Stairstep Grading - pdf dxf
Education EC-01C Grooving - pdf dxt
Industrial EC-02 Bench Terracing pdf pdf dxf
Road Construction EC-03 Seeding/Stabilization pdf - dxf
Storm Water EC-04 RECP pdf - -
Water Quality EC-04A RECP - Channel Installation - pdf dxf
Design Manual EC-04B RECP - Anchoring - pdf dxf
Permitting/Forms EC-04C RECP - Anchoring Pattern = pdf dxf
EC-05 HECP df - -
Subdivision : B
Administration EC06 RipRap Ageregate 213 z z
EC-07 Qutlet Protection pdf pdf dxf
EC-08 Dust Control ndf 2 &
EC-09 Transition Mat pdf pdf dxf
EC-10 Slope Interruption Devices pdf pdf dxf
EC-11 Compost pdf - -
EC-12 Biological Growth Stimulant pdf - -




Specification/Detall Updates

A Does this page look familiar?

Sediment Control Specifications and Details

Specification Number BMP Type Standard Specification Detail Detail
(pdf) (pdf) (dxf)
SC-01 Surface Qutlet and Battle Sediment Basin pdf - -
pdf dxf
- pdf dxf
- dxf
SC-02 Sediment Trap pdf pdf dxf
SC-03 Silt Fence pdf - -
SC-03A Silt Fence - pdf dxf
SC-03B Reinforced Silt Fence - pdf dxf
SC-04 Rock Ditch Check pdf pdf dxf
SC-05 Sediment Tube Ditch Check pdf pdf dxf
SC-06 Construction Entrance pdf pdf dxf
SC-07 Storm Drain Inlet Protection pdf -
SC-07A Inlet Filter Type A - pdf dxf
SC-07B Inlet Filter Type B - pdf dxf
SC-07C Inlet Filter Type C - pdf dxf
SC-07E Inlet Filter Type E - pdf dxf
SC-07F Inlet Filter Type F - pdf dxf
SC-07G Inlet Filter Type G - pdf dxf
SC-08 Rock Sediment Dike pdf pdf dxf
SC-09 Construction DeWatering pdf - -
SC-09A Dewatering Bag - pdf dxf
SC-09B Dewatering by Pumping - pdf dxf
SC-10 Floating Skimmer pdf pdf dxf
5C-11 Porous Baffles pdf pdf dxf
SC-12 Perimeter Control for Small Sites pdf pdf -
S5C-13 Polymer/Coagulant/Floocculant pdf - -
_ SC-14 Concrete Washout pdf pdf dxf




Specification/Detall Updates

A Greenville County Design Manual contains specs and deta® ferosion Prevention
and Sediment Control BMPs for use during construction

A 6 BMPs received updates after the BMP Audit
I ECO04 Rolled Erosion Control Products (RECPSs)
I EC10 Slope Interruption Devices (SIDs)
I SCO03 Silt Fence
I SC06 Construction Entrance
I SCO07 Storm Drain Inlet Protection
I SC11 Porous Baffles
A To be released with update2D18 Design ManualsAppendix E




EC-04 Rolled Erosion Control Products (RECPs)

A Observed problems
with installation on
slopes

A Renamed Detalil
Drawing for clarity

I ECO04B: RECP
Slope Installation

| Greenville County
ereemme  StOrm Water Management

ounty

RECP — SLOPE INSTALLATION

STANDARD DRAWING NO.

EC—048B

APPROVED BY: Januery, 2018
GREENVILLE COUNTY STORM WATER MANAGEMENT DATE
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EC-10 Slope Interruption Devices (SIDs)

A Observed need for
clarification

A Spec and detail updated

A Onlynon-weighted
tubesanchored with
wood posts should be
used as SIDs

A Should be used with
HECP or EGi#hen slope
f SYJadK x pn
i Or shorter slope
lengths at discretion
of Engineer

ALWAYS USE IN CONJUNCTION—

WITH SLOPE PROTECTION. \

DISTURBED AR
Al

STAKES PLACED £ 0.0
/_'HROUGH CENTER OF TUBE
USE ONLY NON—WEIGHTED INLET
TUBES WITH WOODEN STAKES
ORIVEN PERPENDICULAR TO SLOPE
PROTECTED AREA
SECTION

A 30" ANGLE TO PREVENT
END=AROUND FLOW

_I\/

<DIS_URBI:D AREA - / 10 LF PER END PLACED AT

[
TYP. 50°
SPAPING
/ T ——-ALWAYS INSTALL SLOPE INTERRUPTION
— DEVICES ALONG SLOPE CONTOURS ANC
e ____ PERPENDICULAR TO FLOW
WOODEN STAKES PLACED £ PROTECTED AREA’> = Greenville County
4" 0.C. THROUGH
I e T s e Storm Water Management
PLAN _ _
- SLOPE INTERRUPTION DEVICES
SEDIMENT TUBE FOR SLOPE INTERRUPTION TR e o EC—10




SC-03 Silt Fence

A No major changes to < Loy 1. STEL P
dimensions or materials FILTER FABRIC

A 1a I NBYAYRSNX

HEAVY DUTY PLASTIC
OR WIRE TIES FOR
STEEL PQSTS

BACKFILL TRENCH WITH
COMPACTED EARTH

USE EITHER FLAT-BOTTOM
OR V—BOTTOM TRENCH
SHOWN BELOW

BURY FABRIC
FILTER FABRIC

COMPACTED
18—IN. TO 24—IN.

RUNOFF

/ :_Fw iz Greenville County
/. camiwi ‘Eig‘i’%:f;) Storm Water Management
FILTER = = l‘ ‘
FABRIC ~ SILT FENCE
B N .7 Poqe 1 of 2
FLAT_BOTTOM TRENCH DETAIL APPROVED B ERWILLE COUNTY STORT WATER MANASEMENT Jn"_u::w




SC-03 Silt Fence

A Observed double row silt
fence frequently in field

A Spec and detail updated
to provide guidance of 3
to 5 foot spacing

DOUBLE ROW SILT 5—FT.
FENCE SPACING B
BETWEEN ROWSJ

18—=IN. TO 24—IN.

RUNOQFF
/o
81N, 7 18—IN.
/ (MINIMUM)
; i P *
= Greenville County LTER =
memuie  Storm Water Management FABRIC -
Caunty BOTH ROWS MAY USE EITHER
FLAT-BOTTOM OR V—BOTTOM
SILT FENCE TRENCH SHOWN BELOW
STANDARD DRAWING NO. S C O 3/_'\
AFFROVED 27 GREENVILLE COUNTY STORM WATER MANAGEMENT Jlnual);}lié = DOUBLE ROW SILT FENCE DETAIL




SC-06 Construction Entrance

A Observed problems with installation and maintenance
A Sometimes incorrect stone being used

I Too small or mix of too small with correct stone
A 0Old specification:

Provide a stabilized construction entrance composed of the following materials:

¢ (lass 2 non-woven geotextile fabric and

——— —
Nominal Size Per
(Sieves with Square-Qpenings)
3 in. —— 100
/ Ya1n. Oto 15




SC-06 Construction Entrance

A Updated Spec/Detail:

A Use AASHTO No. 1, 2,
24, or 3 stone

A Minimum dimensions
I 100ft long
T 24ft wide

A May use prefabricated A D, S eoiler
alternatives with /M X«

County approval |

TAPER EDGES OUT
TOWARDS ROAD TO PREWENT
TRACKING OF MUD ON THE EDGES

INSTALL & CULWVERT PIPE ACROSS
THE ENTRANCE WHEN NEEDED TO
PROVIDE POSITIVE DRAINAGE

DIVERT ALL SURFACE RUNOFF AND
DRAINAGE FROM THE STONE PAD
TO & SEDIMENT TRAP OR BASIN
OrR OTHER SEDIMENT TRAPPING
STRUCTURE,

FOR COUNTY APPROVED ALTERNATIVE
PRE-FABRICATED CONSTRUCTION
ENTRANCES, FOLLOW MANUFACTURER'S
SPECIFICATIONS FOR INSTALLATION
AND MAINTENANCE PRACTICES,

’)ﬁ:ooé%é

USE AGGREGATE NO. 1, 2, 24, OR 3——"~’//////’

AS CONSTRUCTION ENTRANCE MATERIAL

UNDERLINING NON-WOWEN GEOTEXTILE FABRIE

@ Greenville County
sreemnie  S10rM Water Management

CONSTRUCTION ENTRANCE
STANDARD DRAWING NI SC—-06

APPROVED BY Januory 2018
GREENVILLE COUNTY STORM WATER HAMAGEMERT TATE




SC-06 Construction Entrance

A Examples of préabricated construction entrances




