
H31:	Purcell	Park	





STORMWATER RETROFIT 

H31 

H31:  Purcell Park 
Score: 41 

Rank: 13 

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

              
Figure 1: Convert this area to bioretention   Figure 2: Drainage through conservation easement 

Description:  Approximately 2 acres of parking lot, building, and adjacent grass area drain across the 

parking lot to an entrance of Purcell Park. Runoff ponds at the park entrance (Figure 1) and then drains 

through a conservation easement and into the nearby stream. Some erosion is occurring through the 

conservation easement, as shown in Figure 2. 

Proposed Retrofit:  A bioretention practice is proposed for the area where runoff currently ponds at the 

park entrance. There is adequate space to build a 25’ x 50’ bioretention. The practice would overflow to 

the existing drainage pathway through the easement. A step‐pool system is also proposed along the 

drainage pathway to prevent erosion. Alternatively, a level spreader could be installed at the overflow 

to disperse water through the conservation easement and prevent further degradation of the existing 

drainage pathway. Tree impacts and a light pole will need to be avoided and picnic tables may need to 

be relocated. The location at the park entrance would make this bioretention a good demonstration 

project. 











H37:	Harrisonburg	Public	Works	Yard	





STORMWATER RETROFIT 

H37 

H37:  Harrisonburg Public Works Yard 
Score: 42 

Rank: 11 

Investigators: Rick Altizer, Chris Swann 

Description:  The site drains approximately one acre and is near a salt storage shed for the Harrisonburg 

Public Works department (Figure 1). It consists of buildings, asphalt parking lots, and gravel parking. A 

drainage channel carries runoff directly into Blacks Run and contains some cattails and other wetland 

plant indicators. A portion of the channel appears to remain filled with water for extended periods of 

time.  

Proposed Retrofit:  The concept is to treat the runoff from the impervious areas through conversion of 

the current channel to a 25’ x 100’wet swale, which would provide water quality treatment in addition 

to conveyance (Figure 2). Due to proximity to the salt storage area, the plants used in the swale should 

be salt tolerant.  A constructed wetland could be an alternate choice for the location, although the small 

drainage area to the site may make this choice less feasible. There is a sanitary sewer line near the 

stream that will need to be avoided.  

There is also opportunity to replant floodplain areas on the site with trees, assuming that this area will 

not be used in future expansion.  Tree planting would help enhance the stream buffer and provide 

filtering for the runoff.  

 

Figure 2: Aerial view (Source: Google Maps)  Figure 1: Wet swale location 



POLLUTION PREVENTION 

H37‐PP1 

H37‐PP1:  Harrisonburg Public Works Yard 
Score: N/A 

Rank: N/A 

Investigators: Rick Altizer, Chris Swann 

 

 

 

 

 

 

 

 

Description:  The investigators came across a sanitary sewer line with obvious signs of overflow (Figure 

1). The sewer line is located on the banks of a channel that lead directly to Blacks Run. The overflow was 

reported directly to the Harrisonburg Water & Sewer Department in‐person.  

Proposed Retrofit:  The concept is to repair the sewer stack and examine the line to ensure that there is 

not a blockage.  

 

Figure 1: Leaking sanitary sewer line 













H38:	Harrisonburg	Water	Operations	





STORMWATER RETROFIT 

H38 

H38‐A:  Harrisonburg Water and Sewer Department 
Score: 40 

Rank: 16 

Investigators: Rick Altizer, Chris Swann 

 

Description:  This site consists of the Harrisonburg Water & Sewer offices and service building, an 

asphalt parking lot, and a gravel storage area (Figure 1). The 0.75 acre drainage area currently goes to a 

large grassy area and then eventually to a channel located near the tree in Figure 2. Conveyance from 

the parking lot is through sheet flow. Rooftop runoff is collected in a trench drain outside the building 

forebays and then carried to an outfall (indicated by the rocks in Figure 2) near the proposed retrofit 

site. 

Proposed Retrofit:  The concept is to treat the runoff from the rooftop and parking lot with a 30’ x 30’ 

bioretention system. The site has room for expansion if necessary and is located away from the storage 

areas so it will not interfere with daily operations. 

Figure 2: Aerial view (Source: Google Maps)  Figure 1: Bioretention location 



STORMWATER RETROFIT 

H38 

H38‐B:  Harrisonburg Public Works Storage Yard 
Score: 36 

Rank: 26 

Investigators: Rick Altizer, Chris Swann 

 

Description:  This site consists of a Harrisonburg Public Works storage building, an asphalt parking lot, 

and a gravel storage area (Figure 1). The 0.70 drainage area currently goes to a grassy area (Figure 2) at 

the edge of the paved storage surface and follows the edge of the lot until it spills onto a large grassy 

area. Conveyance from the parking lot is through sheet flow. Rooftop runoff from the Water and Sewer 

Building is also conveyed to this location as indicated by the green pipe on the left side of Figure 2. 

Proposed Retrofit:  The concept is to treat the runoff from the rooftop and parking lot with a 15’ x 100’ 

linear bioretention system that can be sized longer if necessary. The width of the bioretention system is 

based on the location of a berm at the edge of the parking lot that helps direct the flow. It could not be 

determined if the berm was a natural feature or was created during site development.

Figure 1: Aerial view (Source: Google Maps)  Figure 2: Bioretention location 



STORMWATER RETROFIT 

H38 

H38‐C:  Harrisonburg Recycling Center 
Score: 40 

Rank: 15 

Investigators: Rick Altizer, Chris Swann 

Description:  This site consists of the Harrisonburg Recycling Center operations and a gravel storage area 

(Figure 1). The 1.6 acre drainage area currently goes to an outfall (Figure 2) located between the 

Recycling Center and the edge of the paved storage surface for the Public Works storage facility from 

site H38‐B. Conveyance is through sheet flow for some of the site and through pipes for a portion of 

H38‐A (the grassed area in front of the Water and Sewer Building) and H38‐B (the inlet in front the 

building). The outfall contained a large amount of vegetation, including some cattails and small trees 

growing in the project location at the time of the site visit. 

Proposed Retrofit:  The concept is to treat the runoff with a bioretention system. The practice would be 

teardrop‐shaped with a maximum width of 40’, a minimum width near the outfall of 20’, and an overall 

length of 70’. The practice will drain into a large grassy area downslope.  One site constraint is a brick 

storage building located at the edge of the property that limits expansion lengthwise. There is also 

fencing between the parcels for the Recycling Center and the Public Words storage building that will 

need to be removed.  

 

 

Figure 1: Aerial view (Source: Google Maps)  Figure 2: Bioretention location (Source: Google Maps) 



























H40:	Stone	Spring	Elementary	School	





Landscape Maintenance 

H40 

H40:  Stone Spring Elementary School 
Score: N/A 

Rank: N/A 

Investigators: Rick Altizer, Chris Swann 

   
Figure 1: Detention Basin 1    Figure 2: Detention Basin 2  

Description:  Two detention ponds provide treatment to the school. They each had a large amount of 

vegetation (Figures 1 and 2) that may be preventing them from treating the full storage volume as 

originally designed. 

Proposed Retrofit:  The concept is to perform pond maintenance on the two detention ponds. This 

would include checking elevations for sediment cleanout and clearing trees as necessary to increase 

storage volume. 





H41:	A	Dream	Come	True	Playground	





STORMWATER OUTFALL 

H41‐OT 

H41‐OT:  A Dream Come True Playground Outfall Erosion 
Score: N/A 

Rank: N/A 

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

 
Figure 1: Erosion downstream of outfall          

Description: The outfall shown in Figure 1 conveys discharge from an adjacent retention basin treating 

runoff from the playground and a portion of the parking lot. The outfall also conveys runoff from 

residential land upslope of the playground. Stabilization has been attempted through rip‐rap near the 

pipe opening and matting along the grass swale heading downhill from the outfall. However, erosion is 

still occurring in spite of these attempts. 

Proposed Solutions: Secure banks below pipe outfall with erosion control matting and allow grass to 

grow tall.  This will at least slow down the rate of erosion.  A more advanced solution would be to create 

a step‐pool system or regenerative stormwater conveyance to prevent erosion and provide water 

quality benefits.  





H42:	Median	on	Rt	33	Market	Street	





STORMWATER RETROFIT 

H42 

H42:  Median on Route 33 Market Street  

Score: 76 

Rank: 11 

Investigators: Rick Altizer, Chris Swann 

Description:  This site has a large drainage area of approximately 88.5 acres that includes several 

commercial establishments with large amounts of imperviousness.  The Route 33 median contains a rip‐

rap channel to convey road drainage and runoff from several parking lots, as well as some residential 

runoff (Figure 1). After passing through this part of the median, water is carried under a road crossing 

into another rock‐lined area (Figure 2) and then through an outfall to eventually be discharged into 

Siebert Creek.  

Proposed Retrofit:  The concept here is to develop a regenerative stormwater conveyance system (RSC) 

to provide treatment. The estimated space available is roughly 20’ X 1,000’ in the portion of the median 

from the intersection with Evelyn Byrd Avenue downhill to the first road crossing to enter the Skyline 

Village shopping center. Due to the steep slope and the amount of drainage to the system, this practice 

might provide the best opportunity to convey runoff while protecting the median sidewalls from erosion 

and improving the aesthetic look of the median.  

 

The large amount of drainage to this location may call for additional measures to reduce the volume and 

velocity of the runoff. RSC systems can be used for large drainage areas, but may require larger stone, 

which could create a public safety hazard in the median.  A second RSC system installed in the next 

median uphill can provide additional treatment and reduce velocity in the downhill slope. Onsite retrofit 

practices on some of the commercial parking lots may also help to reduce the intensity of the runoff and 

prevent the RSC from being overwhelmed in large storms.  

 

Figure 1: Rock‐lined conveyance channel  Figure 2: Median with final outfall 











H45:	Spotswood	Elementary	School	





STORMWATER RETROFIT 

H45 

H45‐A:  Spotswood Elementary, Bioretention 
Score: 38 

Rank: 20 

Investigators: Megan O’Gorek, Laurel Woodworth 

   
Figure 1: Small rain garden filled with grit and dirt     Figure 2: Opposite view of rain garden and lot  

Description:  Runoff  from  1.14  acres  of  the  parking  lot  and  adjacent  hillside  behind  Spotswood 
Elementary  School drains  to one  corner of  the  lot  into  a  small  rain  garden.   Unfortunately,  the  rain 
garden  is under‐sized and has been overwhelmed by  fine gravel and sediment coming off  the asphalt 
(Figure 1). 

Proposed Retrofit: A retrofit of the existing rain garden is proposed to replace it with a more expansive 

and engineered bioretention practice with a surface area of approximately 42’ x 48’.  The practice would 

extend out from the location of the current rain garden and go under the concrete sidewalk in Figure 2.  

A culvert or trench drain could connect flow between the two sides of the bioretention.  There is a small 

grass ditch downhill from the rain garden into which an underdrain pipe and overflow could be directed.  

Having the walkway cross over/through the bioretention area will serve as an attractive feature on the 

landscape. 

Since children are in the vicinity, the ponding depth should be kept to no more than 6”.



LANDSCAPE MAINTENANCE 

H45 

H45‐B:  Spotswood Elementary, Turf Retrofit 
Score: N/A 

Rank: N/A 

Investigators: Megan O’Gorek, Laurel Woodworth 

   
Figure 1: Mowed turf at Reservoir & Carlton St.          Figure 2: Mowed turf along Reservoir Street 

Description: Many acres of  the Spotswood Elementary School campus are maintained as mowed  turf 
grass (Figures 1 &2).  Although some of this area is used for recreation and other uses, a large portion of 
it is not.  Keeping lawns mowed regularly is a big investment in time, labor, and fossil fuels. 

Proposed Solutions:  For portions of the campus that are not used, especially along Reservoir Street and 

S. Carlton Street, consider changing the landscape maintenance style.  These areas can be planted with 

trees, converted to forest area, and/or converted to wildflower and native grass meadows.  Each of 

these types of ground cover do a better job of reducing runoff than does mowed turf. 

An example of a turf hillside at James Madison University converted in 2012 to a meadow of native 

plants is shown in Figure 3 below. 

 

 
Figure 3: Turf converted to meadow at JMU (Photo: Bobby Whitescarver)           
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Proposed Retrofit Practice: (Runoff Reduction)
I Disconnection I Bioretention ! Bio Swale

fl Expanded Tree Pit n Infiltration n Green Roof

n Permeable Pavement fl Rainwater Harvesting

Proposed Retrofit Practice: (Stormwater Treatment)

flConstruc
I Filtering

ted Wetland ! Wet Swale n Wet Pond
g Practice I Proprietary:

n other:

Retrofit Category (as defined by Chesapeake Bay Program):
n New BMP E eN{P Enhancement E BMP Restoration n sNP 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:

Soil Depth:

f
t,,

Srrn CoNSTRAINTS

Adjacent Land Use:

I Residential ! Commercial

nlndustrial f]Transport-Related
n Undeveloped n other:-

! Institutional
n Park

Possible Conflicts Due to Adjacent Land Use?

If Yes, Describe:
!Yes nNo

E No Constraints
Constrained due to

! stope
! utitities
I Sftuctures

Ownership

I space

I Tree Impacts

I Property

n other:

Conflicts with Existing Utilities:

Yes #ffii,P"Y" No unknown

Sewer: nntrnWater: nnlnGas: ntrnn
Electric to
Streetlights:nnntr
Other:nnn!

Potential Permitting Factors:
Dam Safety Permits Necessary f] Probable n Not Probable
Impacts to Wetlands E Probable n Not Probable
Impacts to a Stream n Probable n Not Probable

Floodplain Fill n probabte n Not Probable

ImpaCts to Forests n nouabte n Not Probable

tmpacts to Specimen Trees ! nobabte ! 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 Yes

flYes
I Yes

I Yes

lNo
fl No

nNo
nNo
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Retrof it Reconnaissance lnvesti gation
Updated: 311312013

DnsrcN oR DELIvEnv Notrs

FoLLow-tIp Nrnpno ro Courlnrn Frpr,o CoNcrpr

n Confirm property ownership

! Confirm drainage area

I Confirm drainage area impervious cover

n Confirm volume computations

f] Complete concept sketch

! OUtain existing stormwater practice as-builts

n Ottain site as-builts

n outain detailed topography

n Outain utility mapping
I Confirm storm drain invert elevations

! Confirm soil types

f]other:

INITIAL FEASIBILTTY AND CONSTNUCTION CONSIDERATIONS

Srrs Cfi\DIDATE FoR FURTHER INIIESTIGATIoN:
Is Srm C,lxomlrn FoR EARLY AcTIoNPRoJECT(s)!

fJvns
flvesI vns

INo
nNo
flNo

I mavnr
I tvtevne
n MevssItr,No, SITE CANDIDATE FOR OTHSN RESTORATTON PNOMCT(S):

IF YES, TYPE(S):
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H47:	Linda	Lane	Extended	





STORMWATER RETROFIT 

H47 

H47:  Linda Lane Extended 
Score: 60 

Rank: 3 

Investigators: Joe Battiata 

           
Figure 1: View of riser structure and standing 
water 

Figure 2: Close‐up view of extended detention 
orifice and trash rack (water surface at the invert 
of the orifice)  

Description:  Linda Lane Extended includes several different stormwater quality BMPs. This basin was 

designed as an extended detention basin in accordance with the VA SWM Handbook (Blue Book). As 

shown in Figures 1 & 2, the basin has been “over‐excavated” such that there is ponding water below the 

elevation of the outlet. The City indicated that the basin may have been built with excess storage 

volume.     

Proposed Retrofit:  Either the extended detention volume can be converted to a wetland cell, or the 

basin can be excavated.   Minor modifications to the riser structure will be required. In order to 

“convert” this basin, the storage volume needed to maintain compliance with the channel and flood 

protection requirements must be assessed against what was actually built (and may require a survey to 

verify the current volume).  It may also be worth assessing the basin to determine if it meets the new 

stormwater requirements.  

 



H50:	Old	South	High	St	





STORMWATER RETROFIT 

H50 

H50:  Old South High St 
Score: 39 

Rank: 17 

Investigators: Joe Battiata, Thanh Dang 

        
Figure 1: Dead end of Old South High Street. Block 
drainage inlets to force runoff towards camera. 

Figure 2: Area of proposed bioretention retrofit 
between Old South High Street and South High 
Street. Picture taken from culvert opening under 
Cantrell Ave.   

Description:  The Old South High Street was cut by the construction of the new intersection of Cantrell 

Ave and South High Street. The resulting dead end at the Cantrell Ave embankment (Figure 1) is served 

by two drainage inlets that connect to a drainage system that serves the new roadway alignment. A 

culvert under Cantrell Ave was also installed to capture the surface drainage from the green space 

between the new South High Street and Old South High Street (Figure 2). This culvert can serve as the 

overflow for the proposed retrofit located in the green space (Figure 2).   

Proposed Retrofit:  The proposed retrofit will capture runoff from approximately 1.5 acres of Old South 

High Street and portions of the adjacent lots (57% impervious). A diversion berm of asphalt is required 

to drain the runoff from the dead end street and bypass the existing inlets while also preserving access 

to the existing driveway (Figure 1).  The bioretention underdrain can be connected into the existing curb 

inlet shown in Figure 1 (with an upturned elbow if needed), and the overflow can be directed to the 

existing culvert under Cantrell Ave.  

 

These improvements can be incorporated into improving pedestrian movement from Old South High 

Street towards the intersection of South High Street and Cantrell Ave. The steps shown in the 

background of Figure 1 are adequate for those travelling west on Cantrell Ave; however, any pedestrians 

travelling towards the JMU Campus cut across the cul‐de‐sac and the grass area to the intersection 

(observed numerous times during the site assessment).  

 











H200:	Heritage	Oaks	Golf	Course	





STORMWATER RETROFIT 

H200 

H200:  Heritage Oaks Golf Course 
Score: 37 

Rank: 21 

Investigators: Thanh Dang, David Hirschman 

   

  NO IMAGE AVAILABLE  
 

 

Description:  The approximately 1‐acre parking lot drains to 3 inlets at the east end of the parking lot, 

closest to the clubhouse building.  There is a grass area between the parking lot and fence on the 

property boundary.     

Proposed Retrofit:  Much of the runoff flows to the inlet at the northeast corner of the parking lot 

(closest to the grass area).  This runoff can be diverted to a bioretention area constructed in the grass 

area.  There is adequate space to build a 40’ by 80’ bioretention, but only 40’ by 55’ is needed to capture 

runoff from 1” of rainfall.  The underdrain can be tied into the existing inlet.   



STORMWATER RETROFIT 

H200‐Alt 

H200‐Alt:  Heritage Oaks Golf Course Regenerative Conveyance 
Score: 100 

Rank: Outlier – top rank 

Investigators: Thanh Dang, David Hirschman 

   
Figure 1: Eroded ditch below existing outfall in golf course         

Description:  The parking lot and some of the golf course drain to an existing drainage swale south of 

the parking lot and clubhouse (Figure 1).  There is some existing erosion within the swale, and there are 

many large limestone boulders lining the swale.     

Proposed Retrofit: This retrofit is an alternative to H200, which is a bioretention area that would treat 

only the parking lot.  This concept has a much larger drainage area (approximately 100 acres compared 

to just over 1 acre for H200) and would treat runoff from the golf course in addition to the parking lot 

and clubhouse.  The retrofit concept is a “Regenerative Stormwater Conveyance” (RSC) system.   This 

system uses boulder weirs, riffles, and an underlying bed of sand and woodchips to treat and infiltrate 

runoff as it moves down the swale.  The RSC could be made to look much like the existing swale (without 

the erosion) and could likely reuse some of the existing boulders.  



Retrofit Reconnaissance lnvestigation
Updated: 3/13/2013

,- &so'5;Fc
W,rrnRsHno: SunwatnnsHED: Uxrque Srrr ID: UzA O

Cannu ID: I Ptcrunrs: 'l 7 -l c c <

GPS ID: I LNIK ID: Lat: I Loxc:

Srrn DrscnIPTIoN

Ownership:
If Public, Government Jurisdiction:

@Public n Private

M Local U State
! unknown
f] oor f]other:

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

Proposed Retrofit Location:
Storage
! Existing Pond

! nelow Outfall
fl In Road RoW

fl Above Roadway Culvert

fl In Conveyance System

fl Near Large Parking Lot

On-Site
! Hotspot Operation

[l"Small Parking Lot
E-Inoivioual Street

I Underground

n
n
n
n

Individual Rooftop
Small Impervious Area
Landscape / Hardscape
Other:fl other:

DRAINAGE ANNI TO PROPOSED RETROFN

Drainage Area =
Imperviousness= i L 7,
Impervious Area = r-1. :ti

Drainage Area Land Use:

I Residential

n srg (< 1 ac lots)
flsrg (> I ac lots)
I Townhouses

flMulti-Family
flCommercial

f,l'Institutional
E'Industrial
f,l'Transport-Related
! tark
flUndeveloped
n otner:

Notes:

ExIsTtr.IG STOnUWNTER MANAGEMENT

Existing Stormwater Practice:
If Yes, Describe:

I Yes 
o.QN" flPossible

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

r-li

tt,. ll( .A,t, I t"l ! 't "" t '/^\ .:' 'h) .L :i l' *;

" J ,i r '

l', i'r 'r -,, '.:'i 'i' I 
Dot'r ;' ,ii ,tii

I
v)t'it

l^i r l' .{ f'rt

Existing Head Available:
't r A l.)?7 \i

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

!*r1'1::i',','1:'':','." l'' :-'f l'l I

,f r ,.i 
:'

'!l\ 1' 
. -;

Page 1 of4 CEnter lor Watershed Protectlon, lnc. untque si," lo' l'i- ii'$



Retrofit Reconnaissance lnvestigation
Updated: 311312013

PnoposbniRbrnonr

Purpose ofRetrofit:
pfwater Quality
[1. Demonstration / Education

I Recharge

! Repair
I Channel Protection

f]other:-
flFlood Contrril'

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

Proposed Retrofit Praptice: (Runoff Reduction)
! Disconnection E[Bioretention ! nio Swale

! Expanded Tree P"it n Infiltration I Green Roof
fl Permeable Pavement ! Rainwater Harvesting

Proposed Retrofit Practice: (Stormwater Treatment)
flConstructed Wetland I wet Swale I WetPond
! rittering Practice fl Proprietary:

n other:

Refrofit Category (as defined by Chesapeake Bay Program):

ff*ry"* nl{P n sInP Enhancement fI BMP Resroration n sNP Conversion n Not CBP-approved

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

Available Width: tO
Available Length: b I

Available Area:
Ponding Depth:

SoilDepth:
i.

l.i " !. -lrrr',
) t .,,. -/ ;.'(':
o! l i,.._1. ; r-

f ' - ,

!,;

. L;
lr

. ...i .( 
;. . ,.

,-f(l
SrtpCoxsrnar.ns
Adjacent Land Use:

n Residential I Commercial ! Institutional
fllndustrial ITransport-Relatednpart
I undeveloped ! other:
Possible Conflicts Due to Adjacent Land Use? [[Yes f] No
If Yes, Describe:

:l'-i,s -'-l' -' *:';'r'1'::l'

! Space

! Tree Impacts

I Property

flother:

F{o Constraints
Constrained due to

! stope
flutitities
I Structures

Ownership

Conllicts with Existing Utilities:

Sewer:
Water:
Gas:
Electric to

Yes ,ffi;il#. No unknown

trtrN!NNEtrN!Etr
Streetlights: tl tr E- f]other: tr n E.' tr

! Probable f,l Not Probable

! nobaute I tlot Probable

I noUable f]Not Probable

I nobaOte I Not Probable

n Probable E Not Probable

fl nobabte fl Not Probable

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_

Other factors:

Soils:
Soil auger'test holes: flYes I No
Evidence of poor intiltration (clays, fines): fl yes !.No
Evidence of shallow bedrock: fl yes fl No
Evidence of high water table (gleying, saturation): n yes f] No

Page2 of 4 Center for Watershed Protoctlon, lnc.
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Retrof it Reconnaissance I nvesti gation
Updated: 311312013

DESIGN oR DELIYERY NOTES

For,r,ow-up NEEDED To Corupr,prn FrELD Coxcnpr

n Confirm property ownership I OUtain existing stormwater practice as-builts

n Obtain site as-builts

fl outain detailed topography

I Obtain utility mapping

I Confirm storm drain invert elevations

I Confirm soil types

Confirm drainage area

Confirm drainage area impervious cover
Confirm volume computations
Complete concept sketch

f]other:
INnIAL FnnsrnnrrY AND CoxstnUgrION CONSIDERATIONS

Srun Ca,nurrATEFoR Funrnrn llvrsnclttox: :

Is Srrr Clxomarr FoR EARLY AcrIoN Pnomct(s):
IF No, srrE CANDTDATE roR OTHER Rssrom,ttoN PRoJEcr(s),

I vrs
flvesI vrs

f]No ' n MlvsB
flNo fl vtevne
il No', f]tvtavrB

IFYES, TYPE(s)i

Page 4 of 4 CEnter tor Watershed Protec'tlon, lnc.
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H201:	Fire	Station	#3	





STORMWATER RETROFIT 

H201 

H201:  Fire Station #3 
Score: 41 

Rank: 14 

Investigators: Thanh Dang, David Hirschman, Lisa Fraley‐McNeal 

   
Figure 1: Existing inlet at edge of parking lot            

Description:  The parking lot and building drain to the existing inlet in a depressed grassy area (Figure 1).     

Proposed Retrofit:  The inlet can be raised and the existing depression converted to a triangle‐shaped 

bioretention area.  The underdrain can go into the existing structure.  The bioretention area would be 

approximately 35’ long and range in width from 9’ at the tip of the triangle (closest to the building) and 

12’ at the wide end (closest to the road).  



Retrofit Reconnaissance lnvestigation
Updated: 3l'l3l20'13

WnrunsnBo: Sunw.q.rnnsHED:

Dnrr: '" lAssnssnuBY: CanarnaID: I Prcrunnst lC(.-lCs
GPS ID: I LMK ID: Llr: I Lot{c:

SITE DESCRIPTION

Name: !

Address:

Ownership:
If Public, Government Jurisdiction:

EJPuutic nPrivate I unknown
p'Local nstate Inor nother:

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

Proposed Retrofit Location:
Storage
fl Existing Pond

! nelow Outfall
I In Road RoW

I Above Roadway Culvert
I In Conveyance System

n Near Large Parking Lot

On-Site
I Hotspot Operation
EISmall Parking Lot
! Individual Street

! Underground

! tndividual Rooftop

n other:

n Small Impervious Area

I Landscape / Hardscape

n other:-
DRAINAGE AnN.C. TO PROPOSED RETROFIT

Drainage Area =
Imperviousns55 = 

*; ll 7
Impervious Area = f-l " 

--' 
-

Drainage Area Land Use:

f]Residential
n srg (< I ac lors)

n spg (> I ac lots)
! Townhouses

fluulti-ramily
I Commercial

fllnstitutional
n Industrial
fl Transport-Related
f]Park
! Undeveloped
! oth.r,-

Notes:

Exrsrwc SronIrrurnR MANAGEMENT

Existing Stormwater Practice: ! Yes E No n Possible

If Yes, Describe:

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

'[j'u...':;.'" ' 
' :' ":' :

Existing Head Available:

"t- 
(.' , "'

,1 rl

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 RntnoFrt

Purpose of Retrofit:
I Water Quality
I Demonstration / Education

! Recharge

! Repair
! Channel

I other:_
Protection ! Rood Control

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

Proposed Retrofit Practice: (Runoff Reduction)
! Disconnection IBioretention ! Bio Swale

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

Proposed Retrofit Practice: (Stormwater Treatment)
I Constructed Wetland I Wet Sw

f] filtering Practice ! Proprietary:
ted Wetland I Wet Swale ! Wet Pond

n other:

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

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

Available Width:
Available Length: 1.

Available Area:
Ponding Depth: l?

Soil Depth: '?-\' '

Srrn CoNSTRAINTS

Adjacent Land Use:

nResidential f]Commerc
n Industrial I Transport

n Undeveloped n other:-

ial ! Institutional
-Related'n Park

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

nves !No

Acpess:
"'E.No 

Constraints
'bonstrained due to

! stope
! utitities
! Structures

Ownership

I space

! tree Impacts

I Property

! other:

Conflicts with Existing Utilities:

Yes nflfiif;"f1" No unknown

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

unnntn
n
tr

n
n

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

n
n
n
n
n
n

Probable
Probable
Probable
Probable
Probable
Probable

n Not Probable

il Not Probable

I Not Probable

I wot Probable
f] Not Probable

I Not Probablelmpacts to Specimen Trees
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):

fl Yes E No

! Yes ilNo
flYes .E No

I Yes nNo

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

DnsTcN oR DELIVERY NOTES

T-..

For-row-ur Nsntnn to Courpr,nrs FrEr.D CoNcrrr

Confirm property ownership
Confirm drainage area

Confirm drainage area impervious cover
Confirm volume computations
Complete concept sketch

fl OUtain existing stormwater practice as-builts

I OUtaln site as-builts

I outain detailed topography

n OUtain utility mapping

n Confirm storm drain invert elevations

! Confirm soil types

n other:

INI"IAL FrISMrr,rtY AND CONSTNUCTION CONSIDERATIONS

Srrn ClxorDATE FoR FURTITER Ir.[vEsrIGATroN:
Is Srm Ca,xom,trnF'oR EARLY AcrroxPnomct(s):
IF No, SITE CANDIDATA FOR OTrrnR RESTORATION PROJECT(S):

fl vrs
I ves
X vns

nNo
INo
lNo

[] M.qvep
f]tvtavse
fliraevne

IFYES, TYPE(S):
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