
H11:	Ralph	Sampson	Park	





STORMWATER RETROFIT 

H11 

H11: Ralph Sampson Park Existing BMP 
Score: 62 

Rank: 2 

Investigators: David Hirschman, Tom Hartman 

 
Figure 1: Existing level spreader below parking & travelway  
 
Description:  The existing level spreader on the slope serves the uphill travelway and parking.  An 8” 
pipe comes from an inlet in the circular travelway and discharges to the middle of the level spreader.  
Most of the flow seems to be going directly downhill, as the level spreader is on a slope, thus the 
treatment mechanism is being by‐passed.  

Proposed Retrofit: This is a fairly simple enhancement to ensure that the BMP functions correctly and 

does not by‐pass.  The stone can be replaced and a T‐junction added to the outlet to evenly distribute 

the flow.  A downhill berm can be added to ensure that water is held within the BMP.  Alternately, the 

level spreader could be converted to a long, skinny bioswale. 



Retrof it Reconnaissance I nvesti gation
Updated: 311312013

Wlrrnsnnn: SurwarrnsgED: Uruteue Srre ID: l-+ - I i

Drrp: oi/r.r i I r I AssrssrnBv: r;-i.rr CauBnn ID: I Plcrunns: . ii " .,- t.
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Srrr DBScnPTIoN

Name: Rr,lil.. \:it,i i.:

Address:

Ownership:
If Public, Government Jurisdiction:

ffi nubtic ! Private
n Local n State

n
n

Unknown
DOT n Other:

Corresponding USSR/USA Field Sheet? [ Yes n No If yes, Unique Site ID:

Proposed Retrofit Location:
Storage
! Existing Pond

n Below Outfall
! Above Roadway Culvert
I In Conveyance System

n Near Large Parking Lot

On-Site
! Hotspot Operation

ffi SmallParking Lot
n Individual Street

! Underground

! tndividual Rooftop
n Small Impervious Area
! Landscape / Hardscape! In Road ROW

flother:- n other:

DnArN.q.CN Anna, TO PROPoSED RETROFIT

Drainage Area =
Imperviousness: Vo

Impervious Area =

Drainage Area Land Use:
I Residential f] Institutional

flsrg (< I ac lots) n Industrial
n Spg (> I ac lots) f]Transport-Related
I Townhouses fi Park
! Multi-Family ! Undeveloped

f] Commercial n other:_

Notes:
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Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:
Existing Street Width (if applicable):_
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Existing Head Available:

I
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Note where points are measured from: (i.e. street elevation to
catch basin invert, manhole rim to catch basin invert, other)
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Retrofit Reconnaissance lnvestigation
Updated: 311312013
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PRoposBp Rnrnortt
Purpose of Retrofit:
[] Water Quality
! Demonstration / Education

! Recharge

! Repair
fl ChannelProtection n r'lood Control
n other:

Retrofit Volume Computations - Target Storage: Retrofit Volume Computations - Available Storage:

Proposed Retrofit Practice: (Runoff Reduction)
Disconnection flBioretention ! nio Swale
Expanded Tree Pit n Infiltration n Green Roof
Permeable Pavement I Rainwater Harvesting

Proposed Retrofit Practice: (Stormwater Treatment)
nco! rir
E ott

Wetland ! wet Swale ! Wet Pondnstructed S

:::':? ll::' ice I P5oprietary:
r1r'"i.i.ir:i

teri
her:
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Retrofit Category (as defined by Chesapeake Bay Program):
n New BMP E eInP Enhancement E BMP Restoration n gMP Conversion n Not CBP-approved

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:

^tt, I !

Y ,-, !'' .r , i r.:.' r,"
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!,Available Width:

Available Length:
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Ponding Depth:

Soil Deoth:

I

! , ,', r it-

Srrn CoxsrRArNTs

Adjacent Land Use:

I Residential ! Commercial ! Institutional

IIndustrial f]Transport-RelatedE]park
E Undeveloped flother:
Possible Conflicts Due to Adjacent Land Use? n yes E No
If Yes, Describe:

flNo Constraints
Constrained due to

! stope
n utilities
! Structures

Ownership

flspace
n Tree Impacts

I Property

f]other:
Conflicts with Existing Utilities:

Yes #ffif#l. No unknown

Sewer: n nWater: n nGas: n n
Electric to
Streetlights: n nOther: n n

ENENtsn
E
tr

tr
n

Potential Permitting Factors:
Dam Safety Permits Necessary ! Probable E Not Probable
Impacts to Wetlands I Probable E] Not Probable
Impacts to a Stream I Probable E Not Probable
Floodplain Fill I Probable I Not Probable
Impacts to Forests I Probable E Xot Probable
Impacts to Specimen Trees ! Probable E] Not Probable

How many?
Approx. DBH

Other factors:

Soils:
Soil auger test holes:

Evidence of poor infiltration (clays, fines):
Evidence of shallow bedrock:
Evidence of high water table (gleying, saturation):

nves nNo
!Yes ENo
flYes n No

nves nNo
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Retrofit Reconnaissance lnvestigation
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Retrof it Reconnaissance lnvesti gation
Updated: 311312013
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I Confirm property ownership

E Confirm drainage area

Fl Confirm drainage area impervious cover

fl Confrm volume computations

[N Complete concept sketch

El OUtain existing stormwater practice as-builts

n OUtain site as-builts
! OUtain detailed topography
I OUtain utility mapping

! Confirm storm drain invert elevations

I Confrm soil types

E other:
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H13:	City	of	Harrisonburg	

Hose	Company	#4	





POLLUTION PREVENTION 

H13‐PP 

H13‐PP:  City of Harrisonburg Hose Company #4 
Score: N/A 

Rank: N/A 

Investigators: Megan O’Gorek, Laurel Woodworth 

     
Figure 1: Stains on asphalt from wash water              Figure 2: Fresh oil stain leaking to street  

Description: As suggested by stains on the asphalt, it appears that fire trucks are washed outside of the 

station where wash water flows untreated into the street, then the storm drain system, and eventually 

into a local stream (Figure 1).  There reportedly is a wash bay inside the station where trucks can be 

washed and where water enters the sanitary sewer system for treatment.  Fresh oil was also found on 

the asphalt in front of the station (Figure 2), which also would have been washed off into the storm 

drain during the next rain storm.   

Proposed Solutions:  All washing should be done in the indoor wash bay to avoid wash water runoff into 

the street and storm drain.  Keep and maintain trucks indoors to avoid outdoor oil leaks.  When leaks do 

occur outside, put down absorbent material to soak up liquid and then sweep up and discard in trash. 

 



,- ^TERSHED: Sog.w*leRsHED: UNreun Srrn ID:
D^Lrn: j /: ll : ASSESSED BY: CAMERA ID: Prc#:

Mep Gnn: o " LONGLAT LMK #tto

A. Snn DlrA AND BASrc Crlssrprcrrron
Name and Address: Category: ICommercial nlndustrial

I Institutional f,lMunicipal
! Transport-Relatedl

Basic Description of Operation:

Miscellaneous
! Golf course
! Marina
! Animal Facility

SIC code (if available):

NPDES Status: 3 n"gulu*d
f,,ll unreeulated l--l unknown

INDEX*

B. VBnrcr,s OpERATToNs flVA 6kip to part C) Observed Pollution Source?

81. Types of vehicles: I Reet vehicles I School buses f] Other:

82. Approximate number of vehicles:

B3. Vehicle activities (circle all that apply): Maintaine-d. Repaired Recycled Fueled Washed 'i Stored o
84. Are vehicles stored and/or repaired outside? | 'J 

Y ll N ll Can't Tell
Are these vehicles lacking runoff diversion methods? fl Y n N E Can't Tell o
85. Is there evidence of spills/leakage from vehicles? n Y n N ! Can't Tell o
B6. Are uncovered outdoor fueling areas present? n Y n N I Can't Tell o
87. Are fueling areas directly connected to storm drains? [ Y n N n Can't Tell o
R8. Are vehicles washed outdoors? [] Y U N Ll Can't Tell

s the area where vehicles are washed discharge to the storm drain? fl Y n N n Can't Tell o
C. OurooonMArERrALs n Vn gkip to part D) Observed Pollution Sourr :e? I

Cl. Are loading/unloading operations present? [ Y n N n Can't Tell
lf yes, are they uncovered and draining towards a storm drain inlet? f] V n X [l Can't Tell

o
C2. Are materials stored outsidef f] y n N n Can't Tell
Where are they stored? ! grass/dirt area fl concrete/asphalt

If yes, are they fl Liquid n Sotia Descriprion:
! bermed area o

C3. Is the storage area directly or indirectly connected to storm drain (circle one)? n Y n W n Can't Tell o
C4. Is staining or discoloration around the area visible? n Y E N n Can't Tell o
C5. Does outdoor storage area lack a cover? n V n N n Can't Tell o
C6. Are liquid materials stored without secondary containment? n V n N n Can't Tell o
C7. Are storage containers missing labels or in poor condition (rusting)? ! Y n N n Can't Tell o
D. WASTEMANAGEMENT flVa (Skip to part E) Observed Pollution Source? i-""- .-.l

D1. Type of waste (check all that apply): fl Garbage ! Construction materials I Hazardous materials any of these o
Dumpster condition (check alt that apply): f] No cover/Lid is open

evidence of leakage (stains on ground) [ Overflowing
D2. [ lamaged/poor condition [Leaking or

anv ofthese o
D3. Is the dumpster located near a storm drain inlet? ll V Ll N I

If yes, are runoff diversion methods (berms, curbs) lacking? [ l-l Can't Tell if both are ves

Can't Tell
YNN o

E. Pnysrclr, PLANr fl Vn gkip to part F) Observed Pollution Source? l

El. Building: Approximate age: 

- 

yrs. Condition of surfaces: I Clean ! Stained I nirty I Damaged
'idence that maintenance results in discharge to storm drains (staining/discoloration)? n Y E N I Don't know

o
o

Hotspot Site lnvestigation HSI

denotes confirmed polluter (evidence was seen)xlndex: O denotes potential pollution source;

A-1



Hotspot site tnvestisation 

El
E2. Parking Lot: Approximate age 

- 

yrs. Condition: fJ Ctean n Stained ! oirty ! Breaking up

Surface material fl Paved/Concrete ! Gravel ! Permeable ! Don't know
o

E3. Do downspouts discharge to impervious surface? ll Y t
fue downsoouts directlv connected to storm drains? I

N
Y

! oon't know n None visible
l-l N l-lDon't know o

E4. Evidence of poor cleaning practices for construction activities (stains leading to storm drain)? n V n N fl Can't Tell o
E5. Evidence of poor cleaning practices for washing activities (observed washwater dumping, stains leading to storm drain)?

ll v l-l N l-l can't Tell o
F. Tunn'/L.c.NDscAprNG AREAS n VA $kip to part G) Observed Poltution Source? |

FI. Vo of site with: Forest canop! _7o Turf grass 7o Landscaping _7o Bare Soil20 7o o
F2. Rate the turf management status: ! gigtr ! Medium I tow 407o medium to high o
F3. Evidence of permanent inigation or "non-target" irrigation n V n N n Can't Tell o
F4. Do landscaped areas drain to the storm drain system? ! Y n N ! Can't Tell o
F5. Do landscape plants accumulate organic matter (leaves, grass clippings) on adjacent impervious surface? t] V tr N ! Can't Tell o
G. Sronu Wlrnn INrRAsrRUcruRE f] VA (skip to part H) Observed Pollution Source? 1..-...-."..1

Gl. Are storm water treatment practices present? n V n N f] Untnown If yes, please describe: o
G2. Are private storm drains located at the facility? n Y n N n Unknown >25 Vo

Is trash, sediment and/or organic material present in gutters leading to storm drains? (circle appropriate) o
H. INrrrAL Horspor Srlrus . Ixonx Rnsur-rs

! Not a hotspot (fewer than 5 circles and no boxes checked) ! Potential hotspot (5 to 10 circles but no boxes checked)

I Confirmed hotspot ( 10 to 15 circles and/or 1 box checked) n Severe hotspot (>15 circles and/or 2 or more boxes checked)

Follow-up Action:
Immediate (l week)

n Ref.r for immediate enforcement
! test for illicit discharge

n Cneck to see if hotspot is an NPDES non-filer
Mid-term (2-3 months)

n Schedule a review of storm water pollution prevention plan

! Suggest follow-up on-site inspection
Longierm ( I year)

f] Onsite non-residential retrofit
fl Suggest pollution prevention training for employees

n other,

Identified Opportunities:
General
! Include in future education effort (add specifics to Notes)
n Stencil or mark storm drain inlets

! Signage opportunities (buffer, wetland, bacteria, etc.)

n other:
Rooftop

f] Evaluate feasibility of cistern or water reuse (roof area:-sf)
! Downspout disconnection (#: 

-)

Loading Areas

flSweep loading areas

! Cover loading docks or redesign drainage (area: 

-s0

Fueling Islands

n Cover fueling islands (covered area: 

-s0

E Install dry spill response kits (#: 

-)

lnndscaping / turf
! Turf conversion to landscaping / Bayscaping (area: 

-s0

! Pervious area restoration (turf area: 

-s0

! Tree planting (# or area: 

-)

n Reduce maintenance (mowing, herbicides, fertilizers)
Vehicle repairs
f] llumb indoor shop drains to sanitary
ll Store fluids/batteries inside or under cover
Outdoor materials
[Providecoverorsecondarycontainment(area:-sl)
! elace materials on pallets
Dumpster management

E Cover or add/repair lids (#: 

-)

! tvtove dumpsters away from storm drains or streams

Parking lots

f{nina and fix fluid leaks -i. ','

I Trash and litter pick-up, sweeping

I Identify retrofit projects
f] Reduce salt application
S t o rmw at e r I nfra s t ruc t u r e

f] Clean out storm drain inlets

n Perform maintenance inspection

Notes:

A-2



H14:	Harrison	Plaza	





BANK EROSION 

H14 

H14‐ER:  Harrison Plaza, Erosion 
Score: N/A 

Rank: N/A 

Investigators: Megan O’Gorek, Laurel Woodworth 

   
Figure 1: Erosion in front of foot bridge                        Figure 2: Close‐up of erosion along bridge abutment 

Description:  Stormwater  from  the  Harrison  Plaza  parking  lot  behind  the  Harrisonburg  Police 
Administration building  runs off directly  into  the adjacent stream.   Runoff  from approximately half of 
the lot becomes concentrated in one spot along the stream bank, right next to the abutment at the foot 
of  the  bridge  (Figure  1).  This  concentrated  stormwater  runoff  has  caused  the  bank  to  start  eroding 
(Figure 2).  Further erosion could undermine the concrete bridge abutment. 

Proposed Solutions: A number of solutions may help dissipate the parking lot runoff and reduce erosion 

along the stream bank.  Where runoff approaches the stream bank (near telephone pole), excavate a 

small plunge pool to catch the runoff, with a rip‐rap spillway down to the stream.  Since the erosion is 

happening so close to the bridge, an alternative is to build a swale along the edge of the parking lot to 

carry the runoff further away from the bridge, with a level rip‐rap spillway for the water to drop down to 

the stream.



IMPACTED BUFFER 

H14 

H14‐IB:  Harrison Plaza, Buffer 
Score: N/A 

Rank: N/A 

Investigators: Megan O’Gorek, Laurel Woodworth 

  
Figure 1: Left bank of stream, no buffer                         

Description:  A  section  of  the  left  bank  just  downstream  of  the W. Wolfe  Street  bridge  is  lacking  a 
vegetated buffer.   Runoff  from a portion of  the parking  lot behind  the Police Administration building 
drains across this area and  into the stream.   The edge of the bank at the top of the concrete retaining 
wall is beginning to erode (Figure 1) 

Proposed Solutions: Re‐vegetate this area with shrubs and tall grasses, or simply reduce mowing 

frequency.  The taller vegetation will not only help hold the soil in place, but also help reduce pollution 

in the stormwater.  The edge of the buffer above the retaining wall may also need to be secured with 

erosion control matting. 

Be aware that there may be underground utility lines in this area. 
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IMPACTEDBANK:
D rr flRr n eoth

REASON INADEQUATE: [| tact< of vegetation ! Too narrow ! Widespread invasive plants

i R""ently planted $ other: , , ;

I.AND USE:

(Facing downstream) LT Bank
RT Bank

Private Institutional

D!
Golf Course Park

EI L.-,

!
Other Public

! D
I
!

nt
E''i.'

DOMINANT

I,AND COVER: LT BANK

RT Bank

Paved

K
D

Bare ground Turf/lawnq"Entr
Tall grass Shrub/scrub Trees

! E. :tr.trtr.ril
Other

n:
n:

INvAsIvE pLANTs: E None ! Rare E Partial coverage ! Extensive coverage ! unknown

STREAMSTTADEPROVTDED? [ None fieu.tiut I putt 
I wrn-aNos PRESEI.I?!No n Yes I unknown

POTENTIAL RESTORATION CANDDAfE . lActive reforestation.EGreenway design n Natural regeneration I Invasives removal

fl no E other:

RESTORABLEAREA

LT
Length (ft): _
width (ft):

a{Nr nr

t_
REFORESTATION
FOTENTIAL:
(Circle #)

lmpacted area on public land

where he dparian area does
not appear b be used fu any
specific purpose; plenty of

area available for planting
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public or private land hat is
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lmpacted area on private
land where road; building
encroachment or oher
feature s ignilicartly limlts

available area for planting

5 4 J 2
-\TENTIAL 
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Wlrnnssro/sunsrm,n: Da'rn: _/_l_ | Assrsselnv:

Sunvry RracH: l'i TIun:_:_Rtrl/Pu PHoro ID (Canannn-Prc #): t#
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SraRrI-ar:-o-'-" LoNG-o-'-" LMK- | GPS: (u,rirro)
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Pnocnss: f
! Downcutting

f] widening

! Headcutting

f] Aggrading

n S.a. deposition

Currently unknown

I n 
".o 

r.ou,

| [ Bank failuret_
I I lBankscourt-
I LJ Slone failure

| ! Channelized

BaNx on CoNcBnN: E lr n RT n Both (looking clownstreant)

Locluorq: ! Meander bend f] Straight section fl Steep slope/valley wall n Other:

DrurNslol,ls:
Length (if no GPS) LT-ft and/or RT-ft ' Bottom width _ft
Bank Ht LT_ft and/or RT_ft Top width _fr
Bank Angle LT_' and/or RT_o , Wetted Width _ft

L,4No OwNnRsHrp: I privare E] puutic I unknown I Leno Covrn: fl Forest ! nielalag fl Developed:

PorENrrar. RESTORATIoN CANDTDATE: ! Grade control EIsank stabilization

n No flother:
THRXAT TO PnOprnrv/Irr,'Fnc,srnucrunr: I No

E>ssrrnc RrpanuN Wnru: [ 525 ft

fl Y"s (Describe):

I zs - so rt n so-zsrr n 7s-1oot fl>loort

ERosIoN
SEvERITY(circle#)

ctrannelized= f] I

Active downcutting; tall banks on both sides
of the stream eroding at a tast rale; erosion
contributing signilicant amount of sediment to
slream; obvious threat to property or
infrastructure.

Pat downcutting evident, active stream
widening, banks actively eroding at a

moderate rate; no hreat to property or
infraslructure

Grade and widfr stable; isolated areas of bank
failure/erosion; likely caused by a pipe outfall, Iocal

scour, lmpaired riparian vegetation or adjacent use.

5 4 J 2

ACCESS: Good access: Open area in public

ownership, sufficient room to stpckpile
materials, easy stream channel access for
heavy equipment using exisling roads or
trails.

Fair access: Forested or developed area
adjacent to stream. Access requires tree

removal or impact to landscaped areas.

Stockpile areas small or distant from stream.

Ditficult access. Muit cros-s wetland, steep slope or
other sensilive areas to access stream. Minimal
stockpile areas available and/or located a great
distance from stream section. Specialized heavy
eotriomenl renrrired.

5 4 3 2
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H15:	County	Court	House	





LANDSCAPE MAINTENANCE 

H15 

H15:  County Courthouse 
Score: N/A 

Rank: N/A 

Investigators: Ray Bailey, Megan O’Gorek, Laurel Woodworth 

   
Figure 1: Planter bed & downspout in background     Figure 2: Water ponded on walkway and grass 

 
Figure 3: Roof downspout 

Description:  A roof downspout is located on the East side of the courthouse building (Figure 3), just to 
the left of the steps/porch.  Flow from this downspout travels across the brick walkway and ponds in the 
grass and on part of the walkway (Figure 2).  This likely causes an ice problem in winter, which may be a 
safety issue. 

Proposed Solutions: Just to the left of the downspout is a planter bed with its surface elevation flush 

with the level of the brick walkway (Figure 1).  This area could potentially be used to capture and absorb 

runoff coming out of the downspout.  The planter bed could be dug down several inches to give more 

depth for ponding and the downspout opening would need to be diverted to the left toward the planter 

bed rather than toward the walkway. 

Another potential solution is to replace some of the brick walkway with permeable pavers underlain by 

a thick gravel or sand bed.  This would allow water to seep in rather than pond on the surface. 



Retrotit Reconnaissance lnvestigation
Updated: 311312013

W.lrrnsHnt: SunwarnnsHED: UNTQUB SITT ID:

Darr: I AssnsseoBY: ! CaMenA,ID: I Ptcrunns:

GPS ID: I LMK ID: Lar: I Loxc:

Slrr DrscnIPTIoN

Name:
Address:

Ownership:
If Public, Government Jurisdiction:

! euutic n Private

n Local ! State
I unknown
fl oor E other:

Corresponding USSR/USA Field Sheet? ! Yes EI No If yes, Unique Site ID:

Proposed Retrofit Location:
Storage
! Existing Pond

I Below Outfall
fl In Road ROW

On-Site
Above Roadway Culvert
In Conveyance System
Near Large Parking Lot

Hotspot Operation
Small Parking Lot
Individual Street
Underground

! Individual Rooftop

ffi Small Impervious Area

! Landscape / Hardscape

Elother: n other:

DRAINAGE ANN,A, TO PROPOSED RETROFIT

Drainage Area =
Imperviousness = 7o

Impervious Area:

Drainage Area Land Use:

I Residential
n SPg (< I ac lots)
n spg (> I ac lots)

! Townhouses

! Multi-Family
n Commercial

Notes: (;i-r,- ;'ili .- r' i {: ,_.

ExIsTbrG STONUW.ITER MANAGEMENT

Existing Stormwater Practice: I Yes E No n Possible

If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:
Existing Street Width (if applicable):-

Existing Head Available: Note where points are measured from: (i.e. street elevation to
catch basin invert, manhole rim to catch basin invert, other)

Page 1 of 4 Center for Watershed Protection, lnc. Unique Site lD:



Retrofit Reconnaissance lnvesti gation
Updated: 311312013

PRoPoSED Rnrnonrr

Purpose of Retrofit:
@]water Quality
pl Demonstration / Education

I Recharge

fl Repair
I Ctrannet

Elother: ;l
n Plood Control
a .: . ., .

Protection
t'I ' i r

-

Retrofit Volume Computations - Target Storage: Retrofit Volume Computations - Available Storage:

Proposed Retrofit Practice: (Runoff Reduction)
I Disconnection n Bioretention n Bio Swale

fi Expanded Tree Pit I Infiltration n Green Roof
El Permeable Pavement n Rainwater Harvesting

Proposed Retrofit Practice: (Stormwater Treatment)
I Constructed Wetland n Wet Swale I Wet Pond

I nittering Practice I Proprietary:

! other:

Retrofit Category (as defined by Chesapeake Bay Program):
! New BMp n sN{P Enhancement n BMP Restoration n sNP Conversion n Not CBP-approved

Rescribe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:
ri

JI

:\ 
*) ?,-. ,._ {., :1.; i

t

\"_?

Available Width:
Available Length:

Available Area:
Ponding Depth:

SoilDepth:

Srrn CoNSTRAINTS

Adjacent Land Use:

n Residential ! Commercial

n Industrial ! Transport-Related

! Undeveloped ! other:-
Possible Conflicts Due to Adjacent Land Use? ! Yes

If Yes, Describe:

I Institutional
n Park

Notr

! No Constraints
Constrained due to

n stope
n utilities
! Structures

Ownership

fl space

flTree Impacts

I Property

I other:

Conflicts with Existing Utilities:

Possible/Yes Modifiable
Sewer: n nWater: n trGas: tr n
Electric to
Streetlights: ! nOther: n n

No Unknown

NEn!trn
nnnn

Potential Permitting Factors:
Dam Safety Permits Necessary
Impacts to Wetlands
Impacts to a Stream
Floodplain Fill
Impacts to Forests
Impacts to Specimen Trees

How many?
Aoorox. DBH

I nobable n Not Probable

f] Probable f] Not Probable

f] Probable I Not Probable

fl Probable n Not Probable

n Probable n Not Probable

f] Probable fl Not Probable

Other factors:

Soils:
Soil auger test holes: n Yes f] No
Evidence of poor infiltration (clays, fines): fl Ves n No
Evidence of shallow bedrock: I Yes E No
Evidence of high water table (gleying, saturation): ! Yes n No

Page 2 ol 4 Center for Watershed Protection, lnc. Unique Site lD: ; ,
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Updated: 311312013
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Retrofit Reconnaissance lnvestigation
Updated: 311312013

DESIGN oR DELIVERY NOTES

Folr,ow.w Nnnonu TO COMPLETE FIELD CONCBST

Confirm property ownership
Confirm drainage area
Confrm drainage area impervious cover
Confirm volume computations
Complete concept sketch

n OUtain existing stormwater practice as-builts

E OUtain site as-builts
n OUtain detailed topography

E Obtain utility mapping

n Confirm storm drain invert elevations

! Confrm soil types

fl other:

INrrrII Fnasrnrr,rrY AND CONSTNUCTION CONSIDERATIONS

STTS CINoIDATE FOR FURTIIER INVESTIGATION:
Is Srrs Clxpmnrr FoR EARLy AcrtoN Pnolncr(s):

flvrs [No
flvEs I No
n vns flNo

Indavns
fJvtevre
flnnevoeIF No, sITE CANDIDATE FOR OTHER RESTORATION PROJECT(S):

IF YES, TYPE(S

Page 4 of 4 Center tor Watershed Protection, lnc, Unique Site lD: I



H16:	Massanutten	Regional	Library	





STORMWATER RETROFIT 

H16 

H16:  Massanutten Regional Library 
Score: 25 

Rank: 32 

Investigators: Ray Bailey, Megan O’Gorek, Laurel Woodworth 

   
Figure 1: Downspout next to planter bed                      Figure 2: Existing planter bed  

Description: A 3’‐wide and 24’‐long planter bed  is  located along  the outside wall of  the  library, along 
Newman Avenue.   A  roof downspout  is  located  right next  to  it, but  is  connected  to an underground 
storm drain pipe.  This downspout appears to collect approximately 0.10 acres of roof runoff. 

Proposed Retrofit: Convert the existing planter bed into a stormwater planter to capture runoff from 

the downspout. This would consist of making the planter bed structure taller to allow enough depth for 

more soil (bioretention soil mix), a gravel sump, and an underdrain/overflow pipe.  This extra depth 

should also allow for about 6 inches of surface ponding depth.  There may also be an option to make the 

bed wider, as space allows next to the sidewalk, to increase water capacity.  An impermeable liner 

should also be installed against the walls to keep the water from seeping through. 

The downspout should then be diverted into the planter bed.  The underdrain pipe in the planter bed 

should be connected to the underground storm drain pipe that the downspout is currently connected 

to. 



Retrof it Reconnaissance lnvesti gation
Updated: 311312O1:3

W.q,tnnsurt: Sunw.q,rBnsHED: UNrque StrB ID: ,' , | .,

D.ltn: o' IAssnssrPBY: Caupna ID: I Plcrunns:

GPS ID: I LMK ID: Lat: I Loxc:

Srrn DescnIPTIoN

Name:
Address:

Ownership:
If Public. Government Jurisdiction:

I euttic n Private I Unknown

I tocal E state n oor ! other:

Corresponding USSR/USA Field Sheet? f] yes E No If yes, Unique Site ID:

Proposed Retrofit Location:
Storage
! Existing Pond

I nelow Outfall
f] In Road ROW

On-Site
Above Roadway Culvert
In Conveyance System
Near Large Parking Lot

Hotspot Operation
Small Parking Lot
Individual Street
Underground

! tndividual Rooftop

I Small Impervious Area

I Landscape / Hardscape

flother: n other:

DRAINAGE AnT.q. TO PROPOSED RETROFIT

Drainage Area: () , ' l', rtt, t,'
Imoerviousness= ;( r Vo

Impervious Area =

Drainage Area Land Use:

I Residential

n spg (< I ac lots)
n srg (> 1 ac lors)

I Townhouses

I Multi-Family
I Commercial

$ Institutional
n Industrial
I Transport-Related
I Park
I Undeveloped
! other:-

Notes:

Exsrmc StonuwnrER MANAGEMENT

Existing Stormwater Practice: ! Yes E No fl Possible

If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:
Existing Street Width (if appticable):-

Existing Head Available: Note where points are measured from: (i.e. street elevation to
catch basin invert, manhole rim to catch basin invert, other)

Page 1 of 4 Center for Watershed Protection, lnc.
I tr
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Retrofit Reconnaissance lnvestigation
Updated: 311312013

PRoPoSED Rnrnonrr

Purpose of Retrofit:
flwater Quality
I Demonstration / Education

! Recharge

! Repair
! Channel Protection ! flood Control

n other:

Retrofit Volume Computations - Target Storage: Retrofit Volume Computations - Available Storage:

Proposed Retrofit Practice: (Runoff Reduction)
n Disconnection f]Bioretention I Bio Swale

! Expanded Tree Pit ! Infiltration n Green Roof
! Permeable Pavement n Rainwater Harvesting

Proposed Retrofit Practice: (Stormwater Treatment)
f]Constn
flritterin
f]other:

ucted Wetland n Wet Swale n Wet Pond
g Practice I Proprietary:

Retrofit Category (as defined by Chesapeake Bay Program):
n New eMP n eNP Enhancement n BMP Restoration n eInP Conversion n Not CBP-approved

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:

Available Width: .:)

Available Length:
Available Area:
Ponding Depth:

SoilDepth:

STIB CoxSTRAINTS

Adjacent Land Use:

I Residential f] Commercial I Institutional

E Industrial I Transport-Related n park

n Undeveloped n other;-
Possible Conflicts Due to Adjacent Land Use? ! Yes n No
If Yes, Describe:

n No Constraints
Constrained due to

flstope
fl utitities
! Structures

Ownership

I space

! tree Impacts

! Property

n other:

Conflicts with Existing Utilities:

Yes

n
n
n
n
n

Possible/
Modifiahle \o unKnolvn

Sewer:
Water:
Gas:
Electric to
Streetlights:
Other:

n
n
n

nntrntrn
nnnnn

n

Potential Permitting Factors:
Dam Safety Permits Necessary n Probable n Not Probable
Impacts to Wetlands f] Probable n Not Probable
Impacts to a Stream n Probable ! Not Probable
Floodplain Fill ! Probable n Not Probable
Impacts to Forests fl Probable n Not Probable
Impacts to Specimen Trees f] Probable f] Not Probable

How many?
Approx. DBH

Other factors:

Soils:
Soil auger test holes:
Evidence ofpoor infiltration (clays, fines):
Evidence of shallow bedrock:
Evidence of high water table (gleying, saturation):

flYes n No
!Yes nNo
!Yes ENo
nves nNo

Page 2 of 4 Center for Watershed Protection, lnc, Unique Site lD: r' "': &
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Retrofit Reconnaissance lnvestigation
Updated: 311312013

DFsrcN on DsrrvERv Norrs

'^j
/u- 1')\ t'": ' :1,, '\ -

Irt
i t'. ( r(t ':.' i '4

"[ t i 'r- , 'l
't
Il,' 1"1 -- / .':

. l .l..,/ i ./ -1._o J,r .l-".

{:' '

FoLLOW.L? NNNNNP TO COMPLETE FIELD CONCNYT

! Confirm property ownership

! Confirm drainage area

! Confirm drainage area impervious cover

n Confirm volume computations

fl Complete concept sketch

Obtain existing stormwater practice as-builts
Obtain site as-builts
Obtain detailed topography
Obtain utility mapping
Confirm storm drain invert elevations
Confirm soil types

flother:
INTrraI FrISMrr,rrY AND CONSTNUCTION CONSIDERATIONS

STTp C*..UIDATE FOR FURTIIER INYESTIGATION!

Is Snn CNlnm.lrs FoR EARLY AcrtoN Pnolncr(s):
flvEs
I vns
I Yns

fI No fl tvtevss
n t*Io flttlAveu
f] lto I tvtnvnrIF NO, SrTE CANDIDATE FOR orHrn RnstonnrloN PRoJECT(S):

IF YES, TYPE(S):

Page 4 of 4 Center for Watershed Protection' lnc' Unique Site lD:-'-'



H19:	Department	of	Community	Development	





STORMWATER RETROFIT 

H19 

H19‐A:  Department of Community Development, NE Side 
Score: 28 

Rank: 31 

Investigators: Ray Bailey, Megan O’Gorek, Laurel Woodworth 

   
Figure 1: Small landscape area, N. side of building    Figure 2: Roof drain outlet on left & eroded area  

Description:  A triangle‐shaped grass landscape area is located on the northeast side of the Department 
of Community Development office building (Figure 1).  Runoff from the roof and parts of the parking lot 
is directed to this area via a green PVC pipe (Figure 2).  Unfortunately, flow of water coming out of that 
pipe  is causing a rill of erosion to form and  is eventually flowing  into a corner of the parking  lot (near 
white trucks shown in background of Figure 2) 

Proposed Retrofit: A stormwater retrofit of this grass area could repair existing and prevent further 

erosion and could reduce runoff volume from the site.  The proposed retrofit involves excavating out the 

existing soil and replacing it with a bioretention feature that would collect, pond, and treat the runoff 

with plants and soil. Flow from the downspout should be re‐directed to spread out across the 

bioretention surface so as to no create an eroded channel.  Since there are no existing underground 

storm drains in the vicinity, there is no structure to tie in a perforated underdrain pipe.  Since the 

bioretention practice cannot have an underdrain, it should be constructed to only pond 2 – 3” of water, 

which can soak in after several hours.   



STORMWATER RETROFIT 

H19 

 

H19‐B:  Department of Community Development, NW Side 
Score: 38 

Rank: 19 

Investigators: Ray Bailey, Megan O’Gorek, Laurel Woodworth 

   
Figure 1: Bioswale can be located to left of asphalt    Figure 2: Drainage area looking down Warren St.  

Description:   A 0.28‐acre drainage area  comprised of a  section of Warren  Street and  the parking  lot 
behind  the Community Development building  (Figure 2) drains  to  a  large  grass  area  across  from  the 
farmers’ market pavilion.   This area  is used  for staging  tents and booths during  festivals and  farmers’ 
markets, and  is sometimes used for overflow parking.   In recent years the grass area has become very 
muddy, hindering its use. 

Proposed Retrofit: A stormwater retrofit to capture and treat runoff from this drainage area could both 

improve water quality and reduce the amount of water getting into the field.  The proposed retrofit 

concept converts a 12’ x 50’ section of grass at the edge of the back parking lot into a bioswale (Figure 

1).   A very shallow storm drain pipe (approximately 1‐ft deep) was installed in the vicinity to carry runoff 

from the roof down to Liberty Street where it enters a larger storm drain pipe.  This pipe is not deep 

enough to tie in a regular underdrain pipe.  Therefore, the bioswale can be built either without an 

underdrain or with an underdrain that has an “upturned elbow” joint to connect into the existing 

shallow storm drain pipe.  If no underdrain is installed, it is recommended that the ponding depth be 

kept shallow t (e.g., 3”) to avoid water standing for many days. 

 



Retrofit Reconnaissance lnvestigation
Updated: 311312013

W,q.rsnsuno: SunwnrnnsHED: UNteun Strn ID: : :. :r,t! - f\
DATE: I AssnssnoBY: Caunnn ID: I Prcrunps:

GPS ID: I LMK ID: Llr: I LoNc:

Srrn DnscnIPTIoN

Name:

Ownership:
If Public. Government Jurisdiction:

['ruutic
[.Local

f] Private f]Unknown
fl state n nor flother:

Corresponding USSR/USA Field Sheet? ! Yes E No If yes, Unique Site ID:

Proposed Retrofit Location:
Storage
I Existing Pond

flBelow Outfall
E In Road ROW

! Above Roadway Culvert
I In Conveyance System

! Near Large Parking Lot

On-Site
f] Hotspot Operation

n Small Parking Lot
! Individual Street

! Underground

I tndividual Rooftop

fl Small Impervious Area

I Landscape / Hardscape

n other: n other:

DRAINAGE AREA TO PROPOSED RETROFIT

Drainage Area =
lmperviousness = 7o

lmpervious Area =

Drainage Area Land Use:

n Residential
n sm (< I ac lots)
fl srtr (> I ac lots)

! Townhouses

! Multi-r'amily
I Commercial

$ Institutional
n Industrial
! Transport-Related

! eark
I Undeveloped
n other:-

Notes:
\,.,, a

ExISTtr.IG STONUWA.TER MANAGEMENT

Existing Stormwater Practice: I Yes E No f] Possible

If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:
Existing Street Width (if applicable): .'

.:

(:..", r',_1

Existing Head Available: Note where points are measured from: (i.e. street elevation to
catch basin invert, manhole rim to catch basin invert, other)

Page 1 of 4 Center for Watershed Protection, lnc, Unique s.tetr,: 11 iq-/,,



Retrofit Reconnaissance lnvestigation
Updated: 311312013

PRoPoSED RETBOFrI

Purpose of Retrofit:
[J;water Quality
[fDemonstration / Education

n
tr

Recharge
Repair

n channe I Protection ! ftood Control

E'bther:

Retrofit Volume Computations - Target Storage: Retrofit Volume Computations - Available Storage:

Proposed Retrofit Pr4ctice: (Runoff Reduction)
I Disconnection ff Bioretention ! nio Swale

! Expanded Tree Pit I Infiltration n Green Roof

! Permeable Pavement n Rainwater Harvesting

Proposed Retrofit Practice: (Stormwater Treatment)
ucted Wetland n Wet Swale ! Wet PondI Construc

flrittering
flother: -

Practice !Proprietary:

Retrofit Category (as defined by Chesapeake Bay Program):
$New BMP n eNP Enhancement n BMP Restoration n eNP conversion I Not cBP-approved

Describe Elements of Proposed Retrofit, Inctuding Surface Area, Maximum Depth of Treatment, and Conveyance:

.t
i

Available Width:
Available Length:

Available Area:

Ponding Depth:
Soil Depth:

Srru COXSTRAINTS

Adjacent Land Use:

f] Residential f] Commercial

f]Industrial !Transport-Related
f] undeveloped fl other:-

I Institutional

I lark

Possible Conflicts Due to Adjacent Land Use?

If Yes, Describe:
n yes INo

Access:

fl-No Constraints
Constrained due to

n stope
! utitittes
I Structures

Ownership

I space

I Tree Impacts

f] Property

! other:

Conflicts with Existing Utilities:

Possible/Yes Modifiatrle lo
Sewer: ! n trWater: n n nGas:nntr
Electric to
Streetlights: n E] nOther: tr n n

Unknown

u
n
n
tr
n

Potential Permitting Factors:
Dam Safety Permits Necessary
Impacts to Wetlands
Impacts to a Stream
Floodplain Fill
Impacts to Forests

! Probable f] Not Probable

n Probable I Not Probable

I Probable ! Not Probable

fl Probable f] Not Probable

fl Probable n Not Probable

! Probable I Not ProbableImpacts to Specimen Trees
How many?
Aoorox. DBH

Other factors:

Soils:
Soil auger test holes:
Evidence ofpoor infiltration (clays, fines):
Evidence of shallow bedrock:
Evidence of high water table (gleying, saturation):

IYes ENo
flYes E No

nves nNo
n ves fl No

ll
Unique Site lD: : , /

Page 2 of 4 Center for Watershed Protection, lnc.
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Updated: 311312013
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Retrofit Reconnaissance lnvestigation
Updated: 311312013

DESIGN OR DELIVERY NOTES

For,r,ow-ur Nnponrro CoMplnrr Frrr.p CoNcrrr
Confirm property ownership
Confirm drainage area
Confirm drainage area impervious cover
Confirm volume computations
Complete concept sketch

! OUtain existing stormwater practice as-builts

! OUtain site as-builts

!,obtain detailed topography

E Obtain utility mapping

! Confirm storm drain invert elevations

I Confirm soil types

! other:

INTTIAL FnIsrnUrY AND COIVSTNUCTION CONSIDERATIONS

fi l:
lX ,Lto,':.:Li{ ; t't-

\i\-,

\ ' ,.1'

SnB CINoIDATE FOR FURTIMR INVESTIGATION:
Is Srrn CnNnmnrr FoR EARLy AcnoN Pnorucr(s):
In Noo srTE CANDTDATE FOR OrUen RESTORATTON PROJECT(S):

IF YEs, TYPE(S):

Eivss [] No
X vss X tio
lvrs [No

I M.EvsH

fltr,leyer
fllvt+vsr

Page 4 of 4 Center for Watershed Protection, lnc, Unique site tD: 
(l-Jl?-'l:



Retrof it Recon naissance I nvesti gation
Updated: 311312013

Wlrpnsnro: SunwlrrnsHED: UNreun Srrn ID:

Dnru: 'i,' I Assnssnl nv: CaunRn ID: I Ptcrunns:

GPS ID: I LIVIKID: Lnr: I LoNc:

Srrn DnscnIPTroN

Name:
Address:

Ownership: E euUtic

If Public, Government Jurisdiction: ! Local
n Private
n state

n
n

Unknown
DoT n other:

Corresponding USSR/USA Field Sheet? n yes E No If yes, Unique Site ID:

Proposed Retrofit Location:
Storage
! Existing Pond

n Below Outfall
n InRoadROW

n Above Roadway Culvert

I In Conveyance System

I Near Large Parking Lot

On-Site
! Hotspot Operation

n Small Parking Lot
! Individual Street

I UndergroundI other:

DRATNAGn Anne. ro Pnoposno Rnrnonrr

DrainaseArea= : .; i
Imperviousnsss = 'f '' 7o

Impervious Area =

Drainage Area Land Use:

n Residential
n sF.g (< I ac lots)
n SF.g (> I ac lots)
I Townhouses

fl tvtulti-Family
I Commercial

B Institutional

n Industrial
I Transport-Related
n Park

I Undeveloped
n other:

Notes:

EXISTn.IG STONUWATER MANAGEMENT

Existing Stormwater Practice: ! Yes E'xo n Possible

If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:
Existing Street Width (if applicable):-

Existing Head Available: Note where points are measured from: (i.e. street elevation to
catch basin invert, manhole rim to catch basin invert, other)

Page 1 of4 Center for Watershed Protection, lnc. Unique Site lD: / ; ,'



Retrofit Reconnaissance lnvestigation
Updated: 3l'1312013

PRoPoSED Rnrnonrr

Purypose of Retrofit:
pfwater Quality
I Demonstration / Education

I Recharge

! Repair
flCtrannel Protection flnlood Control

ElOther:

Retrofit Volume Computations - Target Storage: Retrofit Volume Computations - Available Storage:

Proposed Retrofit Practice: (Runoff Reduction)
n Disconnection n Bioretention I nio Swale

Expanded Tree Pit n Infiltration n Green Roof
Permeable Pavement ! Rainwater Harvesting

Proposed Retrofit Practice: (Stormwater Treatment)
n Constructed Wetland n Wet Swale ! Wet Pond

! rittering
n other:-

Practice IProprietary:

Retrofit Category (as defined by Chesapeake Bay Program):
E New BMP n eN{P Enhancement n BMP Restoration n slnP conversion n Not CBP-approved

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:
.i

Available Width: j

Available Length:
Available Area:
Ponding Depth:

Soil Deoth:

Srrn CoNSTRAINTS

Adjacent Land Use:

n Residential ! Commercial I Institutional
n Park! Industrial I Transport-Related

! Undeveloped E other: -

Possible Conflicts Due to Adjacent Land Use?
If Yes, Describe:

nves nNo

flNo Constraints
Constrained due to

n stope
n utitities
I Structures

Ownership

! space

! Tree Impacts

! Property

fl other:

Conflicts with Existing Utilities:

Yes #|jifj[{" No unknown

Sewer: n nWater: n nGas: n n
Electric to
Streetlights: n trOther: tr n

trntrnntr
trnnn

Potential Permitting Factors:
Dam Safety Permits Necessuty n Probable El Not Probable
Impacts to Wetlands n Probable E Not Probable
Impacts to a Stream I Probable n Not Probable
Floodplain Fill ll Probable n Not Probable
Impacis to Forests E Probable n Not Probable
Impacts to Specimen Trees ! Probable n Not Probable

How many?
Approx. DBH

Other factors:

Soils:
Soil auger test holes:
Evidence of poor infiltration (clays, fines):
Evidence of shallow bedrock:
Evidence of high water table (gleying, saturation):

I ves
n yes

flYes
flYes

El-Ko
!No
nNo
nNo
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Retrofit Reconnaissance lnvestigation
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Retrof it Reconnaissance lnvesti gation
Updated: 311312013

DESIGN on DUITVTRY NOTES

ii

For,r,owur Nrnono ro CoMPLETE FraLD CoNcprr

! Confirm property ownership

n Confirm drainage area

! Confirm drainage area impervious cover

fl Confirm volume computations

! Complete concept sketch

fl OUtain existing stormwater practice as-builts

f] OUtain site as-builts

E outain detailed topography

I OUtain utility mapping

! Confirm storm drain invert elevations

f] Confirm soil types

fl other:

INITIAL FEIsTBILITY AND CONSTNUCTION CONSIDERATIONS

SITn CINIIDATE FOR FURTTTER IN\TSTIGATION:
Is Srrn Crxomlrn FoR EARLY AcrroN Pnomct(s)
IF No, srrE cANDIDATE FoR Ornsn RrsronerloN PRoJEcr(s)!

I vrs
flvusI vns

ilNo
flNo
lNo

D vtavne
fluavee
fluavnr

lF YES, rver(s):
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H21:	West	Market	Street	Basin	No.	1	





STORMWATER RETROFIT 

H21 

H21:  West Market Street Basin No. 1 
Score: 38 

Rank: 18 

Investigators: Joe Battiata 

                     

Figure 1: Principal Spillway. 2‐year rectangular 
orifice showing (one each side); WQ orifice is 
buried 15” below rectangular orifice.  

Figure 2: Inflow from diversion manhole in South 
Dogwood Street (basin silted in to top of pipe).   

 

Description:  The West Market Street (Route 33) widening project includes several stormwater 

management Extended Detention (ED) basins. This basin (Basin No. 1) is located near the entrance to 

Westover Park on South Dogwood Street and serves the added impervious cover of the West Market 

Street.  A diversion manhole in South Dogwood Street diverts the design water quality flow rate from 

the drainage system to the basin. The basin consists of a primary riser structure with a low flow (water 

quality) orifice, a 2‐year (or 1‐year extended detention) channel protection orifice, and a rip rap 

overflow spillway (Figure 1). A significant volume of temporary storage (approximately 15” in depth 

across most of the basin) has been filled with sediment.       

Proposed Retrofit:  This “conversion” includes the removal of the sediment, and the conversion of the 

ED volume to a wetland pool (Figure 2). Alternatively, if the storage is needed to maintain the channel 

protection volume, then the conversion would include a combination of sediment removal and 

excavation in order to establish an adequate wetland pool. A survey may be beneficial to determine the 

exact storage volumes needed beyond what may already be available after sediment is removed.  It may 

also be worth assessing whether the basin meets the new stormwater requirements. Minor 

modifications to the riser structure may be required.  











H22:	Westover	Park	





STORMWATER RETROFIT 

H22 

H22‐A: Westover Park Entrance 
Score: 48 

Rank: 7 

Investigators: Wes Runion, Jeremy Harold, Lisa Fraley‐McNeal 

                
Figure 1: Stream bank erosion  Figure 2: Proposed bioretention location         

Description:  Approximately 3 acres of roadway, building, and vegetated hill‐slope drain down a side 

road at the park entrance, across the main park entrance road, and into the adjacent stream. The runoff 

is causing erosion along the stream bank where it enters the stream near the culvert at W. Market St. 

(Figure 1). 

Proposed Retrofit: To capture this runoff, a 20’ by 75’ bioretention is proposed along the grass area to 

the west side of the park entrance road (Figure 2). The underdrain would tie into the existing inlet at the 

intersection of the park entrance road and W. Market St. To direct water into the practice, an asphalt 

berm would need to be constructed across the side road at the park entrance. A few trees need to be 

avoided at the proposed location. High visibility at the park entrance makes this bioretention a good 

candidate for a demonstration project. 



STORMWATER RETROFIT 

H22‐B 

H22‐B: Westover Park Parking Lot 
Score: 31 

Rank: 28 

Investigators: Thanh Dang, David Hirschman 

   
Figure 1: Flat, grassy area adjacent to large parking lot.  Note the existing rain garden where the 
investigators are standing.         

Description:  The nearly 1‐acre parking lot drains to the northeast corner.  A small, existing rain garden 

has been installed here.  There is a flat area here, and the ground slopes down to the east beyond the 

flat area (Figure 1).     

Proposed Retrofit: The existing rain garden is an excellent feature, but could be expanded to treat more 

runoff from the parking lot.  The rain garden can stop at the drip line of the existing tree or go beyond 

the drip line if the tree is not considered important and/or can be replaced.  The underdrain can outlet 

down the slope, although the existing sewer line must be avoided.  One area of concern is that a soil 

auger test in the area encountered an impenetrable barrier about 6” below the ground surface.  This 

should be investigated further, as it may limit the feasibility of a bioretention practice in this spot. 











Retrofit Reconnaissance Investigation
Updated: 311312013

WlrnnsHrn: SunwarnnsHnr: UxIeun SIrn ID: I+ -LL- b
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Ownership:
If Public, Government Jurisdiction:

flunknown
[] nor n other:

El puutic n Private
! Local ! State

Corresponding USSR/USA Field Sheet? fl yes I No If yes, Unique Site ID:

Proposed Retrofit Location:
Storage
I Existing Pond

f] Below Outfall
f] In Road ROW

! Rbove Roadway Culvert

fl In Conveyance System

I Near Large Parking Lot

On-Site
fl Hotspot Operation
ftSmall Parking Lot
I lndividual Street

I Underground

fllndividual Rooftop

! Small Impervious Area
! Landscape / Hardscape

fl other:n other:

DRAtr\AGE Ann.I To PRoPOSED RETROFIT

Drainage Area =
!1 '

Imperviousness =
Impervious Area = -' "1'

Vo

Drainage Area Land Use:

! Residential

n srtl (< t ac lots)
n srg (> I ac lots)
f] Townhouses

I Multi-Family
n Commercial

! Institutional
f] Industrial
I Transport-Related
ElPart
['Undeveloped
n otner:
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EXISTNG STOnUw TNR MANAGEMENT

Existing Stormwater Practice:
If Yes, Describe:

fi v.r n No ! Possible
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Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:
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Retrofit Reconnaissance lnvesti gation
Updated: 311312013

Pnoposnn Rrrnorrr
Purpose of Retrofit:
[[Water Quality
f] Demonstration / Education

! Channet Protection
n other:

flRecharge
flRepair

! flood Control

Retrofit Volume Computations - Target Storage: Retrofit Volume Computations - Available Storage:

Proposed Retrofi t Practice: (Runoff Reduction)
! Disconnection ElBioretention flBio Swale
fl Expanded Tree Pit ! Infiltration f] Green Roof
fl Permeable Pavement ! Rainwater Harvesting

Proposed Retrofit Practice: (Stormwater Treatment)
I Constructed Wetland n Wet Swale f] Wet pond

I Filtering Practice fl Proprietary:_
n other:

Retrofit Category--.(qs defined by Chesapeake Bay program):
f] New BMp H utne Enhancement 

- 
fl svp ReJtoration n eN{P Conversion I Not CBp-approved

-ji c,f',fllux "t h+&; ' ,:,tl x Y5

f:.rf' Jr,g't,rr '' itxt$

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:

Available Width:
Available Length:

Available Area:
Ponding Depth:

Soil Depth:

SrrpCoxsrnlu*rs
Adjacent Land Use:

Possible Conflicts Due to Adjacent
If Yes, Describe:

I Residential f] Commercial

E Industrial I Transport-Related
fl Undeveloped n other:_

f] Institutional
frlPark

Land Use? flYes fllo

.F No Constraints
Constrained due to

I stope
! utitittes
! Sfuctures

Ownership

I Space

! Tree Impacts

fl noperty

! other:

Conllicts with Existing Utilities: I 14+c{' .t

/*'n' i.'fi*
Yes -ffi;t"fi/ il unknown

Sewer:n&-nnwater:!tlnf]Gas:ntrf]f]
Electric to
Streetlights: t]Other: n

trtrnnnn

Potential Permitting Factors:
Dam Safety Permits Necessary
Impacts to Wetlands
Impacts to a Stream
Floodplain Fill
Impacts to Forests
Impacts to Specimen Trees

How many?
Approx. DBH--

! Probable

flnobatte
flnouabte
flProbable
flProbable
I Probable

Sj Not Probable

E] Not Probable

I Not Probable

[] Not Probable

E Not Probable

El xot Probable

Soils:
Soil auger.test holes:
Evidence of poor infiltration (clays, fines):
Evidence of shallow bedrock:
Evidence of high water table (gleying, saturation):

$lYes
['Yes
flYes
n Yes

C,.nNo
f]r.ro
INo
fl No
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Retrofit Reconnaissance lnvesti gation
Updated: 311312013

DESIGN OR DELIVERY NoTEs

* f h* li "l'*', f" u. {. il".

Fol,t ow-up Nnunrn to Conarr,rrn Frst,n Coxcppr

I Confirm property ownership
f] Confirm drainage area

! Confirm drainage area impervious cover
S Confirm volume computations
fl Complete concept sketch

fl OUtain existing stormwater practice as-builts
Obtain site as-builts
Obtain detailed topography
Obtain utility mapping
Confirm storm drain invert elevations
Confirm soil types

f]other:

INrrru, Frasmnny AND CoxsrnucrroN CoNsrDERATroNs

Snn CexorDATE FoR FURTnER IfwEsrrcATIoN!
Is Srru C.c.NDmA.TE FoR EARLy ActIox I'RoJECT(s)l
Itr'No, srrg cANDTDATE FoR Ornpn Rrsrona,uoN PRoJEcr(s)i

YEs,
YES,

YE$

flNo fluevneflr.ro flrvrevsB
I No n vtnvr*'

IFvns, TYPE(S):

Page 4 ot 4 Centgr for Watershed Protecllon, lnc. UniqueSitelD: j" * l' 'tr



H27:	Harrisonburg	High	School	





STORMWATER RETROFIT 

H27 

H27:  Harrisonburg High School 
Score: 43 

Rank: 10 

Investigators: Wes Runion, Jeremy Harold, Lisa Fraley‐McNeal 

            
Figure 1: Convert this area to bioretention   Figure 2: Parking lot drainage to the proposed site 

Description:  Approximately 2 acres of the parking lot currently drains to inlets along the eastern edge of 

the lot. There is a large grass area between the parking lot and Garbers Church Rd that is unused except 

for a school sign (Figure 1). 

Proposed Retrofit:  A bioretention practice is proposed for the grass area between the parking lot and 

Garbers Church Rd. Relocation of the school sign can be avoided by installing the practice to the south of 

the sign and near the parking lot. However, relocation of the sign may be desired for aesthetic purposes. 

There is adequate space to install a 25’ x 100’ bioretention and the underdrain would be tied into the 

existing inlet at the southernmost corner of the lot. The parking lot inlet would be blocked and curb cuts 

would direct parking lot drainage into the practice. This bioretention would be a good demonstration 

project due to visibility of the site, ability to treat a large amount of impervious cover, and the potential 

to involve students in the construction process. 











H28:	Maryland	Ave	Fire	Station	





STORMWATER RETROFIT 

H28 

H28:  Maryland Ave Fire Station – Options 1, 2, & 3 
Score: 34 (Option 3) 

Rank: 27 (Option 27) 

Investigators: Joe Battiata, Thanh Dang 

     
Figure 1: Option 1 (Bioretention) & 2 (Filter Strip) 
location (between fire station seen on left and 
electrical substation seen on right) 

Figure 2: Option 3 location – south of and 
adjacent to electric substation (seen on left)  

 

Description:  The fire station parking lot runoff and the water from the frequent fire truck washing 

drains to Maryland Ave curb and gutter and then discharge directly into the adjacent creek, 

approximately 200 feet south of the fire station entrance.  The parking lot is approximately 10,000 ft2 in 

size. This retrofit is located in the narrow grass strip adjacent to the southern edge of the fire station 

between the fire station and the electrical substation (Option 1 & 2; Figure 1), or further south in the 

grass strip between the electrical substation and the creek (Option 3, Figure 2).   

Proposed Retrofit:   

Option 1: This retrofit option requires that a trench drain be built across the fire station entrance to 

capture the rainwater runoff and the truck wash runoff prior to entering the Maryland Ave curb and 

gutter drainage system. The trench drain would then discharge to the proposed 30’ x 80’ bioretention 

area and the underdrain would daylight to the existing creek behind the fire station.  

Option 2: The existing gas line located in the grass strip described above may be a main transmission 

line and excavation of any depth may not be acceptable. In this case, the area can be converted to a 30’ 

x 80’ filter strip through minor grading of the surface. The style or model of trench drain would need to 

be carefully selected in order to ensure the shallowest depth possible.  

Option 3:  This option avoids the requirement for a trench drain in the fire station entrance, as well as 

the possible disturbance of the ground over the gas main, by allowing the runoff to enter the Maryland 

Ave curb and gutter, flowing approximately 200 feet past an existing electrical substation, through a 

proposed curb cut and into a grass strip. This option increases the drainage area being treated (includes 

the Maryland Ave drainage as well as the entire fire station parking area) and therefore requires a larger 

35’ x 80’ bioretention footprint.  











H29:	Keister	Elementary	School	





STORMWATER RETROFIT 

H29 

H29‐A:  Keister Elementary School 
Score: 50 

Rank: 5 

Investigators: Joe Battiata, Thanh Dang 

      
Figure 1: Parking lot contributing drainage area Figure 2: Proposed retrofit location at storm drain 

outfall near toe of slope 

Description:  The Keister Elementary School includes two large parking lots. Retrofit H29‐A serves the 

parking lot in the rear of the building (Figure 1). The parking lot is approximately 0.6 acres and is served 

by a drainage system consisting of two curb inlets that discharge to a single outfall near the bottom of a 

large slope (Figure 2). The existing outfall condition consists of a riprap energy dissipater that appears to 

be periodically sprayed with herbicide to keep vegetation and nuisance conditions down.  

Proposed Retrofit:  This retrofit consists of a 10’ x 70’ bioretention area benched into the lower portion 

of the hillside at the location of the existing outfall. Approximately 5 to 7 feet of vertical elevation is 

available below the outfall to accommodate the excavation for a full depth bioretention basin and 

underdrain.  

 

   



STORMWATER RETROFIT 

H29 

H29‐B:  Keister Elementary School 
Score: 41 

Rank: 12 

Investigators: Joe Battiata, Thanh Dang 

       
Figure 1: Parking lot contributing drainage area 
and existing erosion

Figure 2: Existing drainage outlets to relieve 
ponding in parking lot  

Description:  The Keister Elementary School includes two large parking lots. Retrofit H29‐B serves the 

front parking lot and bus loop (Figure 1). The drainage appears to have been modified to eliminate a 

ponding area. Three small diameter pipes were added to a section of sidewalk to drain approximately 

0.17 acres of the impervious cover. The outlet appears to be subject to erosion (Figures 1 & 2).   

 

Proposed Retrofit: This retrofit is a 15’ x 35’ bioretention basin that ideally will not require an 

underdrain. If required due to poor soils, the gentle slopes away from the parking lot will require the 

underdrain be extended in order to daylight. However, there is plenty of room if this is found necessary.   











H30:	Unused	Parcel	between	

Rt	11	and	Railroad	





STORMWATER RETROFIT 

H30 

H30:  Unused Parcel Between Rt. 11 and Railroad 
Score: 36 

Rank: 25 

Investigators: Wes Runion, Jeremy Harold, Lisa Fraley‐McNeal 

               
Figure 1: Convert this area to bioswale   Figure 2: Rip‐rap at downstream end of grass swale 

Description:  Approximately 1.3 acres of Rt. 11 near the intersection with Miller Circle, adjacent grass 

area, and railroad tracks drain to an unused parcel between the road and railroad. Runoff then drains 

across the parcel through an existing grass swale and to the stream (Figure 1). The downstream end of 

the swale contains rip‐rap to stabilize the stream bank (Figure 2). 

Proposed Retrofit:  This retrofit concept converts the existing grass swale and additional grass area of 

the unused parcel to a bioswale. There is adequate space to install a 15’ x 70’ bioswale. The practice 

would overflow to the rip‐rap area at the downstream end of the existing swale and into the stream. An 

existing road inlet along Rt. 11 would need to be blocked and roadway drainage directed to the 

bioswale. A sanitary sewer line runs the length of the parcel near the railroad and would need to be 

avoided. In addition, several trees are located along the parcel that should either be avoided or 

relocated. 

 












