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MS4 PROGRAM OVERVIEW
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MS4 PROGRAM OVERVIEW

All right-of-way & property within Census Urbanized Areas (CUA)
> 20,000 centerline miles
~ 1,800 square miles of right-of-way

VDOT maintenance facilities within CUA
- 34 Area Headquarters - [ Storage Areas
9 Residency Complexes 2 Weigh Stations
5 District Complexes 22 Residual Properties
3 Central Office Bldgs. 40 Park & Ride Lots
17 Rest Areas Bridge & Tunnel Facilities



MS4 PROGRAM OVERVIEW

Among other things, requires:

VDOT to maintain an accurate
storm sewer system map
showing location of MS4 outfalls,
Including any reports of such
Ilicit (pollutant) discharge

VDOT to maintain an updated
electronic database of BMPs,
Including the location, the date
brought online, and the date of
the most recent inspection




MS4 PROGRAM OVERVIEW

Topic of presentation
 How we collect the MS4 data
 How we utilize this information

* Permit requirements and business needs

Focus on data collection using outfalls as an example



INITIAL INVENTORY EFFORTS
DATA COLLECTION

Data to collect:
o Spatial Information

* Physical Attributes

e Condition Assessment
 Indicators for illicit discharge

~21,000 miles of roadway to
iInventory




INITIAL INVENTORY EFFORTS
OFFICE SCREENING

* Predicts the most likely location of “potential” discharges
o Consistency
» Data Sources:

 VDOT LRS (VDOT roads information)

 USGS National Hydrologic Data Set (NHD)

 NWI — National Wetlands Inventory Data Set

» Collected points/features from other cities, counties, towns or
consultants



INITIAL INVENTORY EFFORTS
DEVELOPING GIS MODEL

Hydrology layers include:

* Bluelines (streams/rivers)
 Waterbodies (ponds, lakes)
e NWI

Roadway layers:

* Linear Referencing System
(LRS)




INITIAL INVENTORY EFFORTS
COMBINE HYDROLOGY LAYERS
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INITIAL INVENTORY EFFORTS
COMBINE HYDROLOGY LAYERS
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INITIAL INVENTORY EFFORTS
COMBINE HYDROLOGY LAYERS
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INITIAL INVENTORY EFFORTS
COMBINE HYDROLOGY LAYERS

Cluster

Target

Combined Hydrology - Cutter Layer
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VvDOT

INITIAL INVENTORY EFFORTS
COMBINE HYDROLOGY LAYERS

Dutfall
luster Status
[ | cleared clusters
77 Clusters to be cleared
VDOT Maintsined Road

Combined Hydrology - Cutter Layer
-
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INITIAL INVENTORY EFFORTS
LESSONS LEARNED

Dynamic changes
 Roadway Data

e Census Urbanized Areas

Determining owner/operator of road segments
* Right of Way

e Maintenance easements

Complex road segments

« Springfield Interchange in Northern Virginia
Collection of outfalls on non-centerline assets
e Outlets of stormwater BMP’s
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INITIAL INVENTORY EFFORTS
ENHANCING DATA COLLECTION

Fiwa'all Bas smaamcs busrmoss=: Vsl “doen

R

Evolution
» Paper copies e
 GPS Handheld Units '
« AGOL and ESRI Collector

3 VDOT_Outfalllnspections_EEC.gdb
(3 VDOT_Outfalllnspections_EEC_Old.gdb
3 VDOT_Outfallnspections_EEE.qdb
u r re n [ Outfallnventory
Outfalllnventory_ATTACH
ER Outfallnventory_ ATTACHREL
. UserOrganization
3 VDOT_Outfalllnspections_IMT.gdb
L] e n ra I Z e (3 VDOT_Outfalllnspections_LBG.gdb

(3 VDOT_Outfalllnspections USACEEaltimore. gdb

L3 VDOT_Outfalllnspections_USACENerfolk.gdb B 2
. 3 VDOT_Outfalllnspections_USACEWilmington.gdb = 3 \
(3 VDOT_Outfalllnspections_VDOT.gdb ¥ i | « Location
L4 p a I a a a 3 VDOT_Outfalllnspections WEG.gdb g Lai: 38.250588° Lany: 77 51301
@ 01 MS4_EEC_FS.mxd
Q@] O1_MS4_EEE_FS.mxd [ F Zach Berry
. Q] Ol MS4_IMT FS.mucd = - e Bue 1: Tawmt 1D
PY @ 01 MS4_LBG_FS.mxd 4
e C C e S S I e Q] O MS4_USACE Baltimore_FS.mxd
Q] OLMS4_USACE_Norfolk_FS.mxd

@] 01 MS4_USACE_ Wilmington_FS.mxd
@] 01 MS4 VDOT FS.mxd

.
[ J Q] 0L Ms4_WEG_FS.mxd
- Q] Outfallinventory_MS4_EEC_Old.mxd

Geodatabase designed to mimic the & | o

standardized outfall collection forms

Sec 2! |0 of County Sraciure




INITIAL INVENTORY EFFORTS
ENHANCING DATA COLLECTION

[ vDOT Outfall Report Generation =10l x|
Fle  Configuration

Add/Remave

Real time data
. . . Feature Services Add/Remove | USACE Batimors | http://services arcgis com/p5v98VHD .. [ USACE Battimors AGOL Service
g S ta_ n a r I Z e I e C O e Ct I 0 n Add/Remove | USACE Nofolk | hitp=//servicss arcais com/p5v98VHD .. | USACE Norfolk AGOL Service

* Leverage VDOT’s existing 7
AGOL Subscription 1 Cuafal I T 1234P6 Objec D: 3

« Use ESRI’s Collector app | || T

Create Repots ||

» Use of iPad or Android 5

‘Qutfall Reconnaissance Inventory Field Sheet

devices (Phone/Tablet) e = -

i coomuin noT s

"EEE  JMT | USACE Batimors | USACE Norfnlkl USACE W‘Immglnn | vooT | wes |
Jof Iselected

Todav's date 1010°2013 Rainfall {m}: LastMbous @ Last48 houss 0
Temperature (°F). 0 GPS Unit. GPSSNor I
Camera: Camera SN or ID:
Section 2: Backerdind Data | MS4
OuifallID: IMT-1234-P6
v=tuedoutSR=dret
Subwatashed Naabsco Credk Time: 148PM
Latimder 38 6158 | Longimde: -772658
Phato = "NS2 OuEll (Yo Na)' Mo ‘Note: (22 _ arizin afowEIL Fknown such 25 SWAL Basn): I
% IMI-1234-D6 Lipe 0Or
AEEFHE
H DOD (YesNo)® Mo
H
5. 1D of Couny Stucium
6
15 POD a MS4 Imercomaction
(YESNo© Na

Note: More than = photo's reqrad | 1D of County OuiEl]
1o properly commnicam conditins =1
IDDE locations

Land Uss in Draimze Ars (Checkall o apgly)
CIVDOT

O Open Spaz
O Industial
O Instituions]
O Ultr=-Urten Residmgal
Other
O Subusban Residmeal
Enovwn Industries:
O Commarcial —_
Tavemory Review Resson( Ol Survey, QA QC, IDDE, TMDIL) Brmse T
M54 Outiall Notes:
EscauseofIILE cllinandiefaslinatal stk it vllbeia s \mcnhgnun ol intoa wetlznd, water body o stesm an VDOT R/W =5 VDOT oSl Couny Texplas will be
o SR 2w e end of any pips cukver os b cuven acped for mimemence. A discheree paint can be batiz
ous
2 HVDOT dischuss sormoams insids afa tars M3 itz ixchar feecrlyimo e wland, wasr body or seamon VDOTR W hepointvill be copmredias 2 Poie of Dischrse
(POD and =i

memary and SsEren complad
3 TfthePOD isimaa dinch, paved ditch ar pipe then the DODis 2kso 2 M54 Inercomection {M34T). Tf the BOD s imwo 2 flood plain or nstural swralthen the PODs not also 2MS41

Page |1 Revised (8-2013)
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INITIAL INVENTORY EFFORTS
ENHANCING DATA COLLECTION

AGOL form design and field formatting
AGOL viewing constraints with form on iPad
Symbol Size (desktop vs iPad)
Query of tables

IPad functionality in field
Weak or dropped signal
Too bright of a day
Slow connection
Desktop Export Tool

e

Cab i
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\DOT
WHAT ARE THE USES OF THIS DATA?

Can we use data for other purposes than illicit discharge tracking?
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RETROFIT OPPORTUNITIES
ERODED OUTFALLS

Changed our screening and characterization criteria

» Original purpose of change was to better manage illicit discharge
efforts

» Other purpose utilize condition assessment for retrofit opportunities

Outfalls experiencing erosion due to contributing factors, such as
Increased imperviousness in upstream catchment areas

Outfall stabilization is similar in concept to Protocol 1 for stream
restoration (prevented sediment) from the EPA CBPO

19
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CHESAPEAKE BAY ACTION PLAN

RETROFIT OPPORTUNITIES
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CHESAPEAKE BAY ACTION PLAN

RETROFIT OPPORTUNITIES

Action Plan Components
 Means and methods (such as management practices and retrofit

programs ) to meet required reductions and schedule

POC

Nitrogen

Phosphorus

Sediment

River Basin

James
Potomac
Rappahannock
York
James
Potomac
Rappahannock
York
James
Potomac
Rappahannock
York

5% Reduction Required for VDOT’s
MS4 Permit (lbs/yr)

896
2,395
116
120
249
359
27
35
115,185
315,811
9,870
12,849
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CHESAPEAKE BAY ACTION PLAN
RETROFIT OPPORTUNITIES

Redevelopment
Stream Restoration and Stabilization
Outfall and Dry Channel Stabilization
Shoreline Erosion Control

Land Cover Conversion

Forest Buffers

Street Sweeping

Purchase of Nutrient Credits

Structural BMP Enhancements and Retrofits
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RETROFIT OPPORTUNITIES
ERODED OUTFALLS
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ERODED OUTFALLS
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RETROFIT OPPORTUNITIES
ERODED OUTFALLS




RETROFIT OPPORTUNITIES
ERODED OUTFALLS
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RETROFIT OPPORTUNITIES
ERODED OUTFALLS

DETALL 1 DETAL 2 [ e |
; _ -
S =8 DETAL 3 B
A o Ay A A L )
AT Fof (A1) e 3
LD ] L o o ] L
_— F 1 E
/] Y=
wl o)
- —8 g
B p
L L I
B
I
7 i
PRoRGTLE &
SECTION A-A SECTION A-A SECTION A-A
L MIN. 35 |
.L S MIN. . WX " S MN._ |

NOTES:

1. FOR MULTIPLE LINE INSTALLATIONS, DIMENSION S IS TO GOVERN THE PROTECTION
OUTSIDE THE CHANNEL WIDTH (W).

2. ON ANY INSTALLATION REQUIRING CULVERT OUTLET PROTECTION WHERE NO ENDWALL
OR ENDSECTION IS SPECIFIED ON THE PLANS, CONSTRUCTION IS TO BE IN ACCORDANCE
WITH DETAL 2 SHOWN ABOVE.

. GEQTEXTILE FABRIC TO BE INSTALLED UNDER CLASS Al,I, AND I MATERIALS IN
ACCORDANCE WITH THE SPECIFICATIONS.

4. S = DIAMETER OF CIRCULAR CULVERT OR SPAN FOR BOX, ELLIPTICAL OR ARCH CULVERT.
EUEV%ﬂETER OF CIRCULAR CULVERT OR RISE/HEIGHT FOR BOX, ELLIPTICAL OR ARCH

(7

GEOTEXTILE
FABRIC

SECTION B-B
USE TYPICAL SECTION SHOWN ON PLANS FOR SIDE SLOPE,BOTTOM WIDTH AND DEPTH
MAXIMUM_OUTLET OF CHANNEL OR MATCH EXISTING DITCH OR NATURAL GROUND.
VELOCITY

MINIMUM_“T"
S)

TYPE OF OUTLET PROTECTION MATERIAL

(INCHE
(FOR DESIGN STORM) OUTLET PROTECTION MINUMUM LENGTH (L)
cLASS A1 | CLASS A1DRY RIPRAP 8 fps B e ——— =
CLASS T | CLASST DRY RIFRAP 14 fps 24 e — -
CLASS T | CLASS T DRY RIPRAP 10 fps 36
SPECIFICATION \VDoT
REFERENCE
= CULVERT OUTLET PROTECTION ROAD AND BROGE STANDARDS
4.
e VIRGINIA DEPARTMENT OF TRANSPORTATION BEVISION.DATE | SHEETLOE
14 13.01 2 7




vDOT RETROFIT OPPORTUNITIES
ERODED OUTFALLS

LG .

Je b )| ENERGY DISSIPATOR POOL

EXISTING S10RM SEWER FFL - ey

EXSTING GUTLET J RENFORLED
APRCH AND BED X [REM) HLIER FASRC a5
e 'NEEDED, A3 SPECIFED Y
LS GEQTECHNICAL ENGINEER
1N STy 500

APROM

BOTICM
!'_.- WIDTH [F}

BEGIN TO CURVE BOULDERS =

TOWARDS APROM BOTIOM SILL HEADER
WIDTH EDGES ROCKS
RS ALY MIDFONT INTERFACE AT
[]

REFER 10 STRUCTURE STAKEOUT SHEETS FOR STAKECUT POINT
LOCADRCN AND ELEVATION

APRON TOP WIDTH
{DESIGN BANKFULL WIDTH, G)

OVERBANK TREATMENT -
VARIFS SFF DEUIGN PLAN SHEFTS
BOSTING STORM SEWER
STRUCTIRE ~ CIVERBANE TREATMENT
VARIES SEE DESIGN PLAN SHEETS
:mmLENGTH{AI s APROM LENGTH (E} —— GRADE APRUN BOTIOM
= Il POSIIVE DRARAGE
s S 5 [MAX 0.5R}
COMPACTED LAY FILL INSTALLED AS MEEDED AND A5 SPECHED 8Y
M LIFTS AS SPECIFED Y GEQTECHNICAL ENGINEER FOOTER §FT —
GROTECHNICAL BGIHEER AT POOL INVERT
BOLOWMRSTICUIDERSLL  ENFRCY DVISPATOR FROFLE [C-C] ELEVATION SOMAACED CLAY S = APACH DIEHEICH 10 MATCH DOMNEREAM
AS NEEDED AND AS SPECIAED BY "HCMMM%M
GEOTECHNICAL ENGHER
ABRON SECTION (3.8

£y EXAMPLE: QUTFALL STABILIZATION MEASURE 2 - RIPRAP LINED ENERGY DISSIPATER
N
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RETROFIT OPPORTUNITIE
ERODED OUTFALL

CONSTRUCTION SPECIFICATIONS
1. EXCAVATE TRENCH ALONG THE BOTTOM OF THE STREAM BED AND TO THE BANKFULL ELEVATION IN THE STREAMBANK FOR THE CENTER SECTION AND WINGS OF THE VANE. THE TRENCH

SHOULD BE PERPENDICULAR TO THE STREAMBANKS IN THE MIDDLE 4 BANKFULL WIDTH FOR THE CENTER SECTION, AND EXCAVATED TO THE DESIGN ANGLE IN THE $ BANKFULL WIDTH FOR
EACH ARM. NOTE: VANE WINGS SHOULD BE PROPERLY TIED INTO THE BANK AT BANKFULL ELEVATION,

2. PLACE ONE OR TWO COURSES OF FOOTER BOULDERS

3. PLACE VANE ROCKS ON TOP OF FOOTER ROCKS SO THAT EACH HALF OF THE VANE ROCK RESTS ON ONE HALF OF A FOOTER ROCK BELOW. OFFSET THE VANE ROCK IN THE UPSTREAM
DIRECTION AND PLACE SO THEY SLOPE SLIGHTLY AGAINST THE FLOW DIRECTION.

4. EXTEND THE STRUCTURE INTO THE BANK A MINIMUM OF 4 FEET AND ARMOR UPSTREAM AND DOWNSTREAM AS NEEDED FOR STABILITY WITH SUBSTRATE AND COMPACTED FILL MATERIALS
5. AT THE BANKFULL ELEVATION, CREATE A SILL OF PLACED ROCK PERPENDICULAR TO THE STREAMBANK EXTENDING AWAY FROM THE VANE WING ARM

6. SEAL THE STRUCTURE ON THE UPSTREAM SIDE, USING CLAY AND FILTER FABRIC.

7. EXCAVATE THE SCOUR POOL TO THE DESIGN DEPTH AND LINE CHANNEL AS SPECIFIED ON PROFILE.

CONSTRUCTION RECOMMENDATIONS
1. PLACEMENT OF LARGE ROCK MAY REQUIRE A TRACK HOE WITH HYDRAULIC THUMB.
2. REQUIRE AN INSPECTION OF THE ROCK MATERIAL BEFORE IT IS PLACED.
3. IN TRUE SAND, SILT, AND GLAY BEDS, ROCK STEPS MUST BE SEALED WITH FILTER FABRIC AND FLACED OPEN CLASS FILTER AGGREGATE
4. ENSURE NO LEAKAGE/FLOW UNDER OR AROUND THE STRUCTURE BY PROPERLY GRADING, SEALING, AND COMPACTING UNDER AND AROUND THE STRUCTURE
5. AFTER INSTALLATION, GHECK PROPER FUNCTION/FLOWY PATH BY OBSERVING FLOW OVER THE STRUCTURE.
A

e
r"g«“} “f f‘i: ;%’vg E;i‘/-BANKFULL
iE0iledite
SUBSTRATE FiLL~, I~ A5 STEP ROCK i
4 R &
g G iy e oo e D e
et DETERMINED BANKFULL ,
2 S UATION EXIE\D ROCIGSEL THE BOULDERS SHALL BE INSTALLED IN AN
OVERLAPPING (IMBRICATED) MANNER
X INTO BANK A MINIMUM 4 FEET
y AND BACKFILL WITH
SOIL/GRAVEL MEDIUM COMPACGTED CLAY AND
\ sPLASH BED REINFORCEMENT MIX
UNDERLAIN BOULDER/FOOTERS FILL AS NEEDED TO
WITH NON-WOVEN ADEQUATELY SEAL
GEOTEXTILE FABRIC ‘.S(EEL;CST;JET:ESS)
COMPACTED CLAY SPLASH BOULDER
AND BED STEP ROCK FOOTERS MUST
EXTEND TO BELOW
REINFORCEMENT EXTEMD 10 BE

MI TO SEAL (MINIMUM 4 FT)

ROCK SILL NON-WOVEN

FILTER FABRIC

FOOTER/SPLASH BOULDER

SECTION VIEW A - A'

7 EXAMPLE: QUTFALL STABILIZATICN MEASURE 4 - DISSIPATING STEP POCLS
gl
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RETROFIT OPPORTUNITIES
ERODED OUTFALLS

LEGEND

@ secoureon

M-S T MATERIAL
WERIA

o DN ORI H g

o URE
SES ELAN VIF AND PRIFILE

LYANE M

BAPSLLTVELN IICADCR
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STREAM FLOW

En

ESTIMATED

Ch SIZ]
SCALR OF|

SEADAODCH P WED A
(PEF. SPEC D
SHUON ON E0FLE? \

IR DY NOR 10T
GECTEXTI_E FABRIC

ACTED LoV PERN
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CONSTRUCTION NOTES
EXCAVATE TRENCH ALONG THE BOTTOM QF THE STREAM BED AND TO THE DESIGN STORM ELEVATION IN THE STREAMBANK FOR THE CENTER SECTION AND WINGS OF
THE VANE. THE TRENCH SHOULD BE PERPEMDICIULAR TO THE STREAM BANKS IN THE MIDDLE 1/3 DESIGN STORM WIDTH FOR THE CENTER SECTION AND EXCAVATED
TO THE DESIGN ANGLE IN THE 1/3 DESIGN STORM WIDTH FOR EACH ARM. PLACE THE HOQK RQCKS AT THE END OF THE VANE ARM IN ORDER TO ENCOURAGE LATERAL
FLOW INTQ THE EXCAVATED SCQUR POOL. NOTE: VANE WINGS SHOULD BE PROPERLY TIED INTO THE BANK AT FIELD DETERMINED DESIGN STORM ELEVATION,

PLACE ONE OR TWO COURSES OF FOOTER BOULDERS [FOOTER DEPTH SPECIFICATIONS PROVIDED PER REACH ON PLAN AND PROFILE SHEETS).

PLACE WANE ROCKS ON TOP OF FOOTER ROCKS SO THAT EACH HALF OF THE VANE ROCK RESTS ON ONE HALF OF A FOOTER ROCK BELOW. OFFSET THE VANE ROCK
IN THE UPSTREAM DIRECTIOM AND PLACE SO THEY SLOPE SLIGHTLY AGAINST THE FLOW DIRECTION.

EXTEMD THE STRUCTURE (LE. SILL ROCKS) INTO THE BANK A MINIMUM OF 4 FEET AND ARMOR UPSTREAM AMD DOWNSTREAM AS NEEDED FOR STABILITY WITH RIP RAP
AND COMPACTED FILL MATERIALS

AT THE DESIGN STORM ELEVATION, CREATE A SILL OF PLACED ROCK PERPENDICULAR TO THE STREAMBANK EXTENDING AWAY FROM THE VANE WING ARM
CONSTRUCT THE SILL PER VSRDM 4.5: CUT OFF SILLS AND LINEAR DEFLECTORS.

SEAL THE STRUCTURE ON THE UPSTREAM SIDE, AS DESCRIBED BELOW.

EXCATE THE SCOUR POOL TO THE DESIGN DEPTH AS SHOWN ON THE PROFILE SHEET
SANDMOODCHIP MIX SPECIFICATIONS!

8. SAMD SHALL COMPLY WITH AASHTO M& REQUIREMENTS (0.02" - 0.04)

b. 1" SURFACE WOODCHIPS MIXED WITH SAND AT 30% BY VOLUME

BOULDER SPECIFICATIONS: BOULDER MATERIAL SHALL BE TABULAR IN SHAPE TO MAXIMIZE INTERLOCKING. THE USE OF LIMESTONE OR CEMENT BASED STONE
PRODUCTS IS PROHIBITED. THE BOULDER MATERIAL SHALL BE INSPECTED BEFORE IT IS PLACED.

. REINFORCED STREAMBED SUBSTRATE SPECIFICATIONS: SEE SHEET FOR MIX SPECIFICATIONS. MATERIAL SAMPLE FROM QUARRY OR SUPPLIER TQ BE SUBMITTED
FOR APPRODVAL BY ENGINEER PRICR TO INSTALLATION,

. IF FEASIELE, INSTALL SAND/AWOODCHIP MIX SYSTEM AFTER UPSTREAM AREA IS STABILIZED, OTHERWISE FLOWS MUST BE DIRECTED AROUND SYSTEM TQ AVOID
CONTAMINATION

. SYSTEM SHOULD UNDER NO CIRCUMSTANCE BE USED AS A SEDIMENT CONTROL DEVICE DURING CONSTRUCTION UNLESS APPROVED BY THE ENGINEER. UPSTREAM
CONTROLS REQUIRED DURING CONSTRUCTION

.~ THE SYSTEM SHALL NOT BE FINALIZED UNTIL ALL UPSTREAM CONSTRUCTION IS COMPLETE AND ALL DISTURBED AREAS ARE STABILIZED AND EROSION AND SERIMENT
CONTROL MEASURES HAVE BEEN REMOVED.

. SEDIMENT CONTROLS WHEN POSSIBLE SHALL HAVE REINFORCED SILT FENCE ALONG THE TOE OF THE OUTLET FOR THE BOTTOM POOL. A BYPASS FOR UPSTREAM
RUMNOFF ACROUND THE SYSTEM 1S NEEDED UNTIL THE DRAINAGE AREA IS PERMANENTLY STABILIZED. RIFFLES AND PQOL SHALL BE STABILIZED AT THE END OF EACH
WORK DAY.

. IF BEDROCK IS PRESENT AT THE CHANNEL IMVERT, FOOTER ROCK SHALL STILL BE REQUIRED UMLESS APPROVAL FOR ELIMINATION OF FOOTER ROCK IS OBTAINED
FROM THE ENGINEER/DESIGNER.

/N EXAMPLE: QUTFALL STABILIZATION MEASURE 5 - REGENERATIVE CONVEYANCE
NS
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CATEGORY 1
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RETROFIT OPPORTUNITIES
CATEGORY 2




RETROFIT OPPORTUNITIES
CATEGORY 3
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OTHER DATA SOURCES THAT
COULD BE UTILIZED

Redevelopment
Stream Restoration and Stabilization (Maintenance Facility)
Outfall and Dry Channel Stabilization

Shoreline Erosion Control

Land Cover Conversion

Forest Buffers

Street Sweeping

Purchase of Nutrient Credits

Structural BMP Enhancements and Retrofits (SWM Facility
Data)
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OTHER DATA SOURCES THAT

COULD BE UTILIZED

SWM Facility Data

Maintenance Facility Data

L R X

LAND CONVERSION (8)

REFORESTATION

GRASS SWALE (6)

STONE LEVEL
SPREADERS(12)

T

BUTTERFLY GARDEN (1)
LAND USE CONVERSION
TURF TO MEADOW

BUTTERFLY GARDEN 1)

ERuEABLE
* PAVEMENTE)

FoREaAvE)

@% swesasa

LAND CONVERSION (7)
REFORESTATION

DRAINAGE AREA TO THE
POND IS ~ 13.1 ACRES

o
FLOATING TREATMENT 2y
WETLANDS (15,1€)

)
LAND CONVERSION (9) '8
. REFORESTATION 3%

o =0 Grasse SwaLct)

A

@% LAND GOVER CONVERSTION 728100
oN
(o4

11,800 (At orginad document sze o 11537
BTONE LEVEL SPREADER(11.12)
NoTES.

FouNTANST 14 frretpiphie s -

E5R. Digtmicisbe
Goographia, GNE Sikebus S, USOA, USGS AEX

@ Stantec

VIRGINIA OF
NFWF GRANT PROPOSAL
Y i DRAFT

BMP OPPORTUNITIES AT RICHMOND DISTRICT COMPLEX

O

Page 01 ot
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WHERE ARE WE HEADED?

Similar data for SWM Facilities and Maintenance Facilities
Inventory assets during plan development and project delivery
Improved mobile applications

» Better Inspection Forms

o Establish Workflows

Consider migration of assets into Department’s asset management
system
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QUESTIONS

Chris Swanson
State MS4 Engineer
Location & Design Division
(804) 786-6839

Tracey Harmon
TMDL Program Planner
Environmental Division

(804) 371-6834

Scott Crafton
Maintenance Stormwater Manager
Maintenance Division
(804) 371-1735
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