


Retrofit Reconnaissance Investigation RRI

WATERSHED: QJ:QA e SUBWATERSHED: UNIQUESITEID: 7 7.
DATE: £2/5/| g ASSESSEDBY: £/, //F | CAMERA ID: PICTURES:

GPS ID: LMK ID: LAT: LONG:

SITE DESCRIPTION

Name: g{m\ cor o X2l AS
Address: Swmitwnvi e . 2 -

Au;r wiv— AL Jcopo-le SL@PQ,- over\oolcy w P M/‘-A:j (5
6*‘% Sloge s natt de\\rt%(ahzk-u)\/ -

Ownership: E{)ublic [J private  [] Unknown
If Public, Government Jurisdiction: EtLlocal [JState [1DOT [ Other:
Corresponding USSR/USA Field Sheet?  [] Yes [INo If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[] Existing Pond [] Above Roadway Culvert [] Hotspot Operation [] Individual Rooftop
[_] Below Outfall E}n Conveyance System [] Small Parking Lot~ [_] Small Impervious Area
In Road ROW Near Large Parking Lot [] Individual Street [] Landscape / Hardscape
[] Other: [] Underground [] Other:
E}RAINAGE AREA TO PROPOSED RETROFIT - > 5
Drainage Area = Drainage Area Land Use:
Imperviousness =~ % [] Residential [] Institutional
Impervious Area = [] SFH (< 1 ac lots) [[] Industrial
= ] [] SFH (> 1 ac lots) [[] Transport-Related
i ] Townhouses [] park
[J Multi-Family [] Undeveloped
[] Commercial [] Other:
| EXISTING STORMWATER MANAGENENT. /- > /-5 v ehvu ). ool il idiidd o) o
Existing Stormwater Practice: [ Yes HNo [ Possible
If Yes, Describe:

Describe Ez?lstmg Site Conditions, Including Existing Slte Drainage and Conveyance: _@ ¢
_—
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Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT j
Pyfpose of Retrofit: /
Water Quality ErRecharge Channel Protection IZF/lood Control
[] Demonstration / Education O Repair [ other:
Proposed Treatment Option:
[] Extended Detention  [_] Wet Pond [] Created Wetland B/Bloretentlon
[] Filtering Practice HAnfiltration  [] Swale [J other:

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:
%\‘o vekonbeun bas fws o Bowy 8 Quitnnlle A

La o Hoamee /A \\oake
c; M\(/aft/a\(lh to MaM agiegs Yoo ﬂv\/\@\
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SITE CONSTRAINTS ~ WlAun ‘e)ﬂl‘?h\)‘\‘é Mo i< Loance @d:; w/pla.acd.

Adjacent Land Use: Access:

Residential [_] Commercial [ Institutional [] No Constraints
[] Industrial Il Transport-Related B/Park Constraiped due to
[ Undeveloped [] Other: Slope [ space
Possible Conflicts Due to Adjacent Land Use? []Yes []No [AUtilities [] Tree Impacts
If Yes, Describe: IQ Structures Q’g rty Ownership
: ’ M other: St WMWW\{Q, 2
Conflicts with Existing Utilities: Potential Permitting Factors:
[[] None Dam Safety Permits Necessary [] Probable IE/Not Probable
%nknown / Impacts to Wetlands B/Probable [] Not Probable _
Yes Possible Impacts to a Stream & Probable [ ] Not Probable
il O Sewer Floodplain Fill "~ [] Probable 4 Not Probable
L] [E/ Water ‘ .| Impacts to Forests L] Probable [ANot Probable
| ] Gas Impacts to Specimen Trees [[] Probable [ Not Probable
L] ] Cable How many? ,
] L] Electric Approx. DBH
] | Electric to Streetlights d
O Overhead Wires Other factors:
] il Other: )
Soils:
Soil auger test holes: [JYes [JNo )
Evidence of poor infiltration (clays, fines): [JYes [INo A( / %
Evidence of shallow bedrock: [J Yes [ No

Evidence of high water table (gleying, saturatxon) [J Yes [INo
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Retrofit Reconnaissance Investigation RRI

SKETCH
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Retrofit Reconnaissance Investigation RRI

-
DESIGN OR DELIVERY NOTES

GVM \"\(e\/’\/@'\ﬁ/vd&wu Shiould \2e . SW Ay
Maker tvwe - Yeracv A 0‘Q" T—=- CTVDWVJVS
SN vz A o cdcaKuS “: W»wﬁ/
?u&ah‘V o\mw‘:\/a ‘“lhant=< 4+ Town, bor need g
e lemdo WAk overnalll Lol oL 5t
rs welh o Spakrle yces,

F OI7LOW-UP NEEDED TO COMPLETE FIELD CONCEPT

IE/Conﬁrm property ownership [[] Obtain existing stormwater practice as-builts
[] Confirm drainage area [[] Obtain site as-builts

[] Confirm drainage area impervious cover [[] Obtain detailed topography

[] Confirm volume computations B/Obtain utility mapping

B;Complete concept sketch Confirm storm drain invert elevations

L
Ig/Conﬁrm soil types
[] Other:

INITIAL FEASIBILITY AND CONSTRUCTION CONSIDERATIONS

SITE CANDIDATE FOR FURTHER INVESTIGATION: . BzéBS [lyo. [IMaype

1S SITE CANDIDATE FOR EARLY ACTION PROJECT(S): - Fls ‘@}Ifio. ElMavee

IF NO, SITE CANDIDATE FOR OTHER RESTORATION PROJECT(S): [ JYEs [INo [ IMavyse
FYES, TYEG):. | . -
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Site Name: Spencer Fairgrounds
Site Number: 22
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Retrofit Reconnaissance Investigation

RRI

WATERSHED: S 000 c.o— SUBWATERSHED: UNIQUESITEID: 72
DATE: (2/\2/\g ASSESSED BY: R, W | CAMERAID: 7 PICTURES: pftcr /053
GPS ID: LMK ID: LAT: LONG:
SITE DESCRIPTION
Name:_ 1002 Tz |l (\TU(\:O\' 13! igh
Address:
Ownership: Public [ ]Private [ ] Unknown
If Public, Government Jurisdiction: Local [JState []DOT [ Other:
Corresponding USSR/USA Field Sheet? [ Yes [ No If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[]Existing Pond  [] Above Roadway Culvert [[] Hotspot Operation \%/Individual Rooftop
[ ]1Below Outfall [ ] In Conveyance System ¥ Small Parking Lot $ Small Impervious Area
[JinRoad ROW  [] Near Large Parking Lot [ Individual Street T Landscape / Hardscape
[] other: [J Underground \gl Other:_{{JS
r— 7

DRAINAGE AREA TO PROPOSED RETROFIT
Drainage Area = Drainage Area Land Use:
Imperviousness = % [] Residential E Institutional
Impervious Area = [] SFH (< 1 ac lots) [] Industrial

[] SFH (> 1 ac lots) D Transport-Related
Notes:

[] Townhouses [] Park

[] Multi-Family MUndeveloped

[] Commercial ] other:

Existing Stormwater Practice: [J Yes No [] Possible

EXISTING STORMWATER MANAGEMENT !
If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

peastan.e alon\a bu/k(thrﬂ ?\l(s|w/m
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Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT

Purpose of Retrofit: )

73 Water Quality [] Recharge [] Channel Protection BFlood Control
Demonstration / Education [] Repair ] Other:

lilwglau et + [P ovE ot o reduce Reepagxc gmm Spring

Proposed Treatment Option: . 4
[] Extended Detention  [_] Wet Pond [] Created Wetland Bioretention (&u,n B . ) !
| Filtering Practice E Infiltration  [_] Swale Other:_Socest bv%‘ TN 0N 4 cistem

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

Bi ecetesrhon "'fvdc*'\u s e I’\‘M\D ’b(‘ Preede  potes™ Close Yo bw\Ciipr (qu’\ dumn"‘?b

B T Jrradion (e ?OJ\(((\ ‘\@*(‘3 (“3()0\\”501 jw ir\&:l beede Luoto Qr@f“\
?ref\c:as + lofs ng&ﬁ o0 ofith o ower lox ok %N ot Yoo \M%\’\ T B
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SITE CONSTRAINTS
Adjacent Land Use: Access:
T Residential [ ] Commercial ] Institutional [C] No Constraints
[] Industrial [] Transport-Related [ ] Park Constrained due to
X Undeveloped [] Other: B slope [] Space
Possible Conflicts Due to Adjacent Land Use? [JYes [INo %Utilities [] Tree Impacts
If Yes, Describe: ' Structures  [_] Property Ownership
Other:_BRI =X ; uyerland s
Conflicts with Existing Utilities: Potential Permitting Factors:
] None Dam Safety Permits Necessary ~ [_] Probable [_] Not Probable
] Unknown Impacts to Wetlands %Probable [] Not Probable
Yes Possible Impacts to a Stream Probable [_] Not Probable
] Sewer Floodplain Fill [] Probable [_] Not Probable
] Water Impacts to Forests [] Probable [ ] Not Probable
] Gas Impacts to Specimen Trees [] Probable [_] Not Probable
] ] Cable How many?
| ] Electric Approx. DBH
L3 N Electric to Streetlights
O Overhead Wires Other factors:
N O Other:
Soils: Mosiad A/B so Is but wekloudis
Soil auger test holes: [] Yes [JNo ,
Evidence of poor infiltration (clays, fines): [ Yes FINo od \gaC,Q/) 1y
Evidence of shallow bedrock: A Yes [1No

Evidence of high water table (gleying, saturation): [ Yes []No cueklerots

Page 2 of 4 Unique Site ID: >



Retrofit Reconnaissance Investigation
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Retrofit Reconnaissance Investigation

DESIGN OR DELIVERY NOTES

frelo Cureently \if‘r‘-g()&ﬁ%{s}{
Lets of exposcal/dum ol beohroc K

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[] Confirm property ownership

[[] Confirm drainage area [[] Obtain site as-builts

[] Confirm drainage area impervious cover [[] Obtain detailed topography

[] Confirm volume computations [_] Obtain utility mapping

[[] Complete concept sketch \__| Confirm storm drain invert elevations
Confirm soil types

[] Other: QQ)(\Q\,( = beleed

[[] Obtain existing stormwater practice as-builts

INITIAL FEASIBILITY AND CONSTRUCTION CONSIDERATIONS

School Servels as fowa's iwﬁ u)\é//{“f’/\
TNE ‘ocu@pﬁ ot cheins to usetlonod
~foF MU i (@M CO" a@mcﬁt(ﬂa

| W(P‘*Vf‘lﬂ not pl C,,Ubwi {oc sererad (&earf (eds to \do on wrmtal Pl

SITE CANDIDATE FOR FURTHER iNVESTIGA‘I'ION' :
IS SITE CANDIDATE FOR EARLYACTIONPROJECT(S} . |AYES
IF NO, SITE CANDIDATE F‘OR O’rmm RESTORATION PROJEC’I’(S) = YES
IF YES, TYPE(S): » .

[IMavse
CIMavse
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Site Name: Knox Trail Junior High School
Site Number: 23
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Retrofit Reconnaissance Investigation RRI

WATERSHED:CS{QU Car SUBWATERSHED: UNIQUE SITEID: ~ 7¢/
DATE: |7 /, //g ASSESSED BY: { Hg CAMERA ID: PICTURES:
GPS ID: LMK ID: LAT: LONG:
SITE DESCRIPTION
i : . - T
Name: | Ak NIy Lowel Hil 1o, K8
Address:
Ownership: Iz Public [ ] Private [ ] Unknown
If Public, Government Jurisdiction: [J Local [] state I pot ] Other:
Corresponding USSR/USA Field Sheet? ] Yes [ No If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[] Existing Pond mbove Roadway Culvert [] Hotspot Operation %}ndividual Rooftop
Erﬂelow Outfall  [] Jn Conveyance System Small Parking Lot mall Impervious Area
In Road ROW Near Large Parking Lot Individual Street Landscape / Hardscape
] other: [] Underground [ other:
DRAINAGE AREA TO PROPOSED RETROFIT | o - -
Drainage Area = Drainage Area Land Use:
Imperviousness =~ % [[] Residential [] Institutional
Impervious Area ~ [] SFH (< 1 ac lots) [] Industrial ,
=y [[] SFH (> 1 ac lots) [[] Transport-Related
. [] Townhouses [] Park
] Multi-Family ] Undeveloped
] Commercial ] Other:
EXISTING STORMWATER MANAGEMENT . .
Existing Stormwater Practice: [ Yes IIZ/NO [] Possible
If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

Wedih gleeprugs ¢— 14 % sl recess road from woodd
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Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT
Eypose of Retrofit: 4

ater Quality Recharge [] Channel Protection [] Flood Control
A4 Demonstration / Education [] Repair [] Other:

Proposed Treatment Option:
[] Extended Detention  [_] Wet Pond [] Created Wetland E/Bioretention
[ Filtering Practice M Infiltration A Swale [] Other:

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:
Liaga  divesto “, C/OV\,V\&(YWVLC/(/ < (v £ o
lolosnales bt aetess o ~d ‘1: W i Ganns
@ ‘bf/ of s (/064/

SITE CONSTRAINTS

Adjacent Land Use: Access:

[T Residential [] Commercial [ Institutional [] No Constraints

[] Industrial [[] Transport-Related [+Park Constrained due to

M Undeveloped [] Other: [YSlope [AA'Space

Possible Conflicts Due to Adjacent Land Use? [ ves [INo [ wtilities [A Tree Impacts

If Yes, Describe: lz);tructures [] Property Ownership
[] other:

Conflicts with Existing Utilities: Potential Permitting Factors:

[C] None Dam Safety Permits Necessary %Probable [4'Not Probable

[C] Unknown ‘ Impacts to Wetlands * Probable [_] Not Probable

Yes Possible Impacts to a Stream [[] Probable [E’Not Probable

| M Sewer Floodplain Fill [] Probable [ Not Probable

O B/ Water Impacts to Forests [[] Probable Er ot Probable

O ] Gas Impacts to Specimen Trees [] Probable Z)T:I’ot Probable

{] L] Cable How many?

] E{ Electric Approx. DBH

O [0 Electric to Streetlights

O ~ Overhead Wires Other factors:

£l [L] Other:

Soils: : ] ] ' ‘ . \

Soil auger test holes: Yes No ' '

Evidence of poor infiltration (clays, fines): [JYes [ONo - 0 / D £ u '00\/\/\,

Evidence of shallow bedrock: [J Yes [JNo 4

Evidence of high water table (gleying, saturation): [ ] Yes []No

Page 2 of 4 o " " Unique Site ID:_27



Retrofit Reconnaissance Investigation RRI

SKETCH
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Retrofit Reconnaissance Investigation RRI

DESIGN OR DELIVERY NOTES

- f Sephc Produees Scepage, may nst e aqowl place for BMP
~rouy nudd to ?couf on ﬁwn THAT pbolam

t

-Bmp e dvo elosc to [a/kgl but since Same o(,uj,es( Coreert
O(«'SM?MS O(M&C;HLJ kb lake, Covld e ou-rﬂucd as m(,m,ﬁi#

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[[] Confirm property ownership [[] Obtain existing stormwater practice as-builts
[] Confirm drainage area [] Obtain site as-builts

[] Confirm drainage area impervious cover [[] Obtain detailed topography

[[] Confirm volume computations "4 Obtain utility mapping  <Sespth

[C] Complete concept sketch [] Confirm storm drain invert elevations

[] other: E Confirm soil typeswm ] ) O‘F -, k

IN]"I’IALFEASIBHJTY AND CONSTRUCI‘IQN CONSIDERATIONS

SITE CANDIDATE FOR FURTHER INVESTIGATION: - XMves []No
IS SITE CANDIDATE FOR EARLY ACTIONPROJECT(S): [ lYes []No

IF NO, SITE CANDIDATE FOR OTHER RESTORATION PROJECT(S): [JYEs [No MAYBE

Page 4 of 4 Unique Site ID:;_Z "\
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Retrofit Reconnaissance Investigation RRI

WATERSHED: § o ca
v

SUBWATERSHED:

UNIQUE SITEID: 7S

DATE: \7/4/|& ASSESSED BY: R0 W€ | CAMERAID: 7 PICTURES:
GPS ID: LMK ID: LAT: LONG:

SITE DESCRIPTION '

Name:__Loks S+ Shocl

Address: (ot S

Ownership: g Public [ ]Private [] Unknown

If Public, Government Jurisdiction: Local [] state [Jport [ other:

Corresponding USSR/USA Field Sheet?  [] Yes [JNo If yes, Unique Site ID:

Proposed Retrofit Location:

Storage On-Site

[[] Existing Pond [] Above Roadway Culvert Hotspot Operation %’Individua] Rooftop
[] Below Outfall [_] In Conveyance System Small Parking LotS Small Impervious Area

[] In Road ROW [] Near Large Parking Lot
[ other:

DRAINAGE AREA TO PROPOSED RETROFIT

[] Individual Street

& Landscape / Hardscape
[] Underground

] other:

Drainage Area =
Imperviousness = %
Impervious Area =

Drainage Area Land Use:
[] Residential glnstitutional
[ SFH (< 1 ac lots) Industrial

Notes:

[]SFH (> 1 ac lots) ] Transport-Related

EXISTING STORMWATER MANAGEMENT

Existing Stormwater Practice:
If Yes, Describe:

[] Townhouses [ park
] Multi-Family [[] Undeveloped
[] commercial ] other:
[ Yes XNO [] Possible

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

hargr. Site d/au'(\ﬂ“j Q ‘nwv/‘f’f’(x irectiors. 2 Storm Faesers 00 i
(ora in coctaarn lodp ¥ one (g easton \oJr/fT’ﬂ)ffW\CQ)

W QON-QD( Lf QOF ovea
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Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT

Purpose of Retrofit:

XWater Quality X Recharge [] Channel Protection [] Flood Control
Demonstration / Education J Repair [ other:

Commm/ﬁij va ~ roises be/S
“1a cantead Courr‘fyla»e/-
~Aoren ”z\l/ jcr resi A TS

-,6;((,((‘& fa,vegj 5{/(7[;C,L
- A _Fresn Spoce

Proposed Treatment Option:
[] Extended Detention [] wet Pond [] Created Wetland KBioretention !
[] Filtering Practice [ Infiltration  [] Swale Bd Other:_ forsemant Waﬁ Ly Coo

Lunct

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:
Consiclt pemoviNg) POstion of§ Srpot fmrk‘m% Lot % ceplacino w/
hookowt as well as ostaltina braas  bioretention /longy other
Qi GI; ot | OS¢ \coth ()‘P*ooms o talte Stoem (,ocur U, O@?:"(\VL f DM
@x1 Shicoy Al a%é SSS*’QM_ ez 03¢ Lsedr Cﬂj;:éj;g’js?b /’,‘/fra L
/’(wlz‘fpé other poten taL siheS fas BRLSs 1o '

%f&r s

recf’v /ﬁréz‘m] /OI%OCw/ 2 w/' éez, /j?f/@&
; M Lt

SITE CONSTRAINTS
djacent Land Use: Access: x\o -
Residential [_] Commercial [ institutional [J No Constraints + v
[] Industrial O Transport-Related [] park Constrained due to
ﬂUndeveloped [] Other: Slope * ] Space
Possible Conflicts Due to Adjacent Land Use? [J Yes [JNo [ utilities [] Tree Impacts
If Yes, Describe: [] Structures ¥ Property Ownership &
[] Other:
Conflicts with Existing Utilities: Potential Permitting Factors:
[[] None Dam Safety Permits Necessary [] Probable 7] Not Probable
[] Unknown Impacts to Wetlands [[] Probable [/] Not Probable
Yes Possible Impacts to a Stream [[] Probable 7] Not Probable
] X Sewer Floodplain Fill [[] Probable [/] Not Probable
] Water Impacts to Forests ] Probable Not Probable
J X Gas Impacts to Specimen Trees [] Probable®$<] Not Probable
| Il Cable How many?
O B Electric Approx. DBH
Il O Electric to Streetlights
Il Overhead Wires Other factors:
O O Other:
Soils: s
Soil auger test holes: [] Yes ﬁ No A / C
Evidence of poor infiltration (clays, fines): [J Yes [ANo . ,.
Evidence of shallow bedrock: ¥ Yes [INo u epy peThe 0SS of 3 v(w:"yg '
L

Evidence of high water table (gleying, saturation): [ ] Yes []No

Page 2 of 4 Unique Site ID; 25



Retrofit Reconnaissance Investigation RRI
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Retrofit Reconnaissance Investigation RRI

DESIGN OR DELIVERY NOTES

Riep (‘Pariﬂ(n\ﬁj an{)aci‘\’ﬁ nos dogl ](5_( P‘Q«MOO NM(?M
UQHDOOOQ. Some SLX&@@&@J BRB sfes Oui‘Sto&‘ UF
WPZ&«YL&DP ”(U‘o’,’c amuxilrj“ por ton of ?(bﬁeﬁé i'(\ (@(7% ?M
feat ora JVOuS‘\« wcor Bmés dure to eloy) slog, '0°Q AiStoace

\ Lo
GOM P(LN(/ O S + Iow aArea S OC SITE

)

Pomble o fread rrod conll e BRE Swales 040
eodt v <outin GQQ%(Q O'F Qvte

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

onfirm property ownership O-H‘W*‘XW? [[] Obtain existing stormwater practice as-builts
] “onfirm drainage area [_] Obtain site as-builts
Confirm drainage area impervious cover [] Obtain detailed topography
] [] Confirm volume computations Obtain utility mapping
ﬂComplete concept sketch Confirm storm drain invert elevations
EConﬁrm soil types
[] other:

INITIAL FEASIBILITY AND CONSTRUCTION CONSIDERATIONS

See odvote

rs_x'rECANBmATE FOR FURTHER INVESTIGATION: - X1 [INe
IS SITE CANDIDATE FOR EARLY ACTION PROJECT(S): . B TNy
IF NO, SITE CANDIDATE FOR OTHER RESTORATION PROJECT(S): []1YEs [INo

Page 4 of 4 Unique Site ID: 25
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Retrofit Reconnaissance Investigation RRI

WATERSHED: S pencar SUBWATERSHED: UNIQUESITEID: 77X
DATE: (Z[\Z/1&§ ASSESSED BY: g“j Hf | CAMERAID: ) PICTURES: ;e 11
GPS ID: LMK ID: LAT: LONG:
SITE DESCRIPTION
Name: Wice \lloae School
Address: D
Ownership: Public []Private [ ] Unknown
If Public, Government Jurisdiction: Local [JState []DOT [ Other:
Corresponding USSR/USA Field Sheet? [ Yes [ No If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[] Existing Pond  [] Above Roadway Culvert [] Hotspot Operation ~ [_] Individual Rooftop
[] Below Outfall [] In Conveyance System [] Small Parking Lot [] Small Impervious Area
[JInRoad ROW [ ] Near Large Parking Lot [] Individual Street [] Landscape / Hardscape
[] Other: [] Underground [] other:
DRAINAGE AREA TO PROPOSED RETROFIT |
Drainage Area = Drainage Area Land Use:
Imperviousness =~ % [] Residential [] Institutional
Impervious Area = [[] SFH (< 1 ac lots) [] Industrial
Notes: [1sFH (> 1 ac lots) J Transport-Related
o [] Townhouses [] Park
[] Multi-Family [[] Undeveloped
[] Commercial [] other:

(I
EXISTING STORMWATER MANAGEMENT -
Existing Stormwater Practice: A ves [INo [] Possible

If Yes, Describe: : ,
Dekordi 00 Poods ~ Z @ Schoo!™ ) @ adhtkic frelds

~ o>t Plon ?U\OKW% (see b

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

iowted STocm disios ) al downspets (ot ol

Moker troateo) (o \OU‘aSL dorestion 0asIOs.

LW%C fc\rlm'(‘ﬁ Job out gmcﬁ - slondls RATSED ~ ‘(‘(\’;ﬂd{c)\} CRs @O NW erok

[Lide soreounclenl \"ﬁ wetoads ‘Bn&a(a ¢ wsses  werlonds
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Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT
Purpose of Retrofit:
Water Quality % Recharge [] Channel Protection [] Flood Control
Demonstration / Education Repair [] Other:
Proposed Treatment Option: -
| Extended Detention [ ] Wet Pond ] Created Wetland gBioretentipn ‘ Rl
| Filtering Practice ] Infiltration Swale Other: CASter . o ipen Cg’)f 16q Shar 234

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:
Sikes Ot selected (e
“("/Q/‘Ja 'f“@%&\\'))\n‘l‘\%s [an} H’Cp site

SITE CONSTRAINTS
Adjacent Land Use: Access:
Residential [ ] Commercial [] Institutional [] No Constraints
[] Industrial [] Transport-Related [ ] Park Constrajned due to ;
K Undeveloped [] Other: ) gglope /Zr Space
Possible Conflicts Due to Adjacent Land Use? ]E Yes []No Utilities Tree Impacts
If Yes, Describe: eoitlneds, Zoivsid Sokas] % gt:}:l::}]res L] Property Ownership
Conflicts with Existing Utilities: Potential Permitting Factors:
[J None Dam Safety Permits Necessary [] probable mot Probable
[] Unknown Impacts to Wetlands Probable Not Probable
Yes Possible Impacts to a Stream Probable Not Probable
N Sewer Floodplain Fill [] Probable [X] Not Probable
] Water Impacts to Forests ] Probable AN Not Probable
O Gas Impacts to Specimen Trees K] Probable [} Not Probable
L] Cable How many? Do mres, il B
/84 ] Electric Approx. DBH
é J Electric to Streetlights
= Overhead Wires Other factors:
N O Other:;
Soils: : " - T whe
Soil auger test holes: [JYes [INo AB sails Al o4 MW Y6 oth L
Evidence of poor infiltration (clays, fines): [ Yes Cel D ?W»L-\o % lot, lC even Pre S
Evidence of shallow bedrock: Yes No
Evidence of high water table (gleying, saturation): %Yes [ No el ardSs < urtouadi K

( )
Page 2 of 4 Unique Site ID: 2,7



Retrofit Reconnaissance Investigation RRI
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~ k.‘r'.'sus ona Mere Qull -Hma daxt eou™
~Sacag Mounk. shored w/ townr @A
Ect wOr\c\'!\% o) paunt Y»(OA 5& d_q;%e;\{"')o-q bjsk"% |
- will ukilte corretional ioymades (@camm(B geriC) Sor waunt. task §
’Po«uns of anoff o olgrertiond basing
—odot. deeatmant Corsidoed +oo secluncdant T
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- weld Omﬁ e @ supplermack
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Retrofit Reconnaissance Investigation RRI

[ DESIGN OR DELIVERY NOTES

coer\ond S aroun A Q@Q%c O(‘\ Sthwol \OTOM%7

Koc J{éﬁ"?@“
- Rotball) Sec o v softlball
~HS ¢ fown

¢ ‘g\ﬁdm L\\‘ MQ\7

~ A0y

?aw Hact (A}@HCADJ’ coNec s CCVL@o‘( ’}C (ﬂ(ob
(et end s jo rel- %/oed S . -~ lote c( Nocty s, 5(:,:4) iovasive s

Ob’&wd

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[[] Confirm property ownership [[] Obtain existing stormwater practice as-builts
[] Confirm drainage area [[] Obtain site as-builts

[[] Confirm drainage area impervious cover [[] Obtain detailed topography

[[] Confirm volume computations [] Obtain utility mapping

[[] Complete concept sketch [] Confirm storm drain invert elevations

ﬂConﬁrm soil types
[] other:

i INITIAL FEASIBILITY AND CONSTRUCTION CONSIDERATIONS ;‘

<o\ bwild 700 Y7 7
mhr\os ]0{' = [/LQJQNV\\S %G/\dgo) t Sa}\‘l’*’uﬂ

‘\['QJZL\/S er :‘Sw‘ioo et

Sm: CANDWATE FOR FUR’PHER mvxsumnow ' - E‘YBS E] No [ IMavse

' . Tlvyes [INoe BMayee

IF No ma CANDIDATE FOR O'I'BER RESTORATION Pnomc*r(s) D YES ["_"[ No LIMayBe
IF YES, TYPE(S):_ . _ - : v
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Site Name: Wire Village School 0
Site Number: 27 N TN oot A
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Retrofit Reconnaissance Investigation

DRAINAGE AREA TO PROPOSED RETROFIT |

WATERSHED: < ISy SUBWATERSHED: UNIQUE SITE ID: 9\%/
DATE: |7 (§ [\ ' ASSESSED BY: {7 (v N{ | CAMERA ID: PICTURES:
GPS ID: LMK ID: LAT: LONG:
SITE DESCRIPTION
1
Name: 'p(,.,u(“ﬂ o M Porl
Address:
Ownership: Public [ ]Private [_] Unknown
If Public, Government Jurisdiction: Local [ State [Opor [ other:
Corresponding USSR/USA Field Sheet?  [] Yes [ No If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[] Existing Pond [] Above Roadway Culvert [_] Hotspot Operation [[] Individual Rooftop
[] Below Outfall [] In Conveyance System [] Small Parking Lot Small Impervious Area
In Road ROW [[] Near Large Parking Lot [[] Individual Street Landscape / Hardscape
[] Other: [] Underground Other: 50/\»&

Drainage Area =
Imperviousness =
Impervious Area =

%

Notes:

Drainage Area Land Use:

Residential [ Institutional

SFH (< 1 ac lots) Industrial
< [JSFH (> 1 ac lots) Transport-Related
* [J Townhouses Park
3 Multi-Family L] Undeveloped

hs;msmc STORMWATER MANAGEMENT

[] Commercial ] other:

[ Yes \KTNO

Existing Stormwater Practice:
If Yes, Describe:

[] Possible

Stoc o dreung Gllak woaker  ffom

Baolge -
Par/uh@ orea 9 %f’lﬁ (/Y)l””/ow

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

e o/t'bq_p(} « cesolibeS

- clischasge Olreetly to Fuile rive- imamsel Ufs o Spublnlte Lol

Lorge Rov0 fefat 1 bpye fow
U,éku & 7

U//ng {iarﬂufﬁ ovtaole 6/‘7//&1/&

@r/(/\af/&ovf Aonse u;w//' Lorelrecd on bock ot y Mda(f/' ::
(‘7’/“‘77 ) V2 3’/4& '/ZU‘M //“CC,S
A Unique Site ID: Zg
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Retrofit Reconnaissance Investigation

RRI

PROPOSED RETROFIT

urpose of Retrofit:
Water Quality

Demonstration / Education

J \

%lood Control

B Channel Protection
[] Other:

%/Recharge

[] Repair

— Algs nelvele Matbire //mhjs

Proposed Treatment Option:
[] Extended Detention [ ] Wet Pond [] Created Wetland
[] Filtering Practice [ Infiltration  [] Swale

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and CODV}L&“&_

Zastad] 3 /&«7« LG 11 Fou fy tete Stormwater /DM rocs’S v
/Oé‘/fé" e d/ﬁu u?‘rmf//‘ccﬂay,t kﬁ"f— entog Zmile riress
Tstad BRs OUtSIcle pork et o fnre Sppce Jor £

| Tortloote eotcatonnd S19ragt (M1l pok Hlce Gacls 1oy

] other:

SITE CONSTRAINTS

Adjacent Land Use;
Residential
] Industrial

Access:
No Constraints
Constrained due to

m [] Institutional
] Transport-Related [] park

¥ agsoe. {72% fa»ya/pq& ";mée"?/%m}s

, _ SUeCesSINe) some [ fl8f
Zr Bioretention

ﬂ/ suteS azung’ 7«4/zce/2hz ~ mefvole 57/(7( /5, toood5 weflowdd arcts

/E’Undeve]oped [] Other:__ iy [ Slope [] Space
Possible Conflicts Due to Adjacent Land Use? O ves No [ utilities [] Tree Impacts
If Yes, Describe: [] Structures  [_] Property Ownership

[] other:

Conflicts with Existing Utilities: Potential Permitting Factors:
] None Dam Safety Permits Necessary ] Probable% Not Probable
] Unknown Impacts to Wetlands % Probable [] Not Probable
Yes Possible Impacts to a Stream Probable [_| Not Probable
| O Sewer Floodplain Fill [] Probable [X Not Probable
O ] Water Impacts to Forests [] Probable ] Not Probable
d ] Gas Impacts to Specimen Trees E Probabl able
O ] Cable How many? .
O J Electric , Approx. DBH
O ] Electric to Streetlights

\Z Overhead Wires Other factors:
] w& e
Soils: B 8
Soil auger test holes: Yes No ,
Evidence of poor infiltration (clays, fines): [JYes [ANo A / g Soi / *
Evidence of shallow bedrock: [JYes FlNo
Evidence of high water table (gleying, saturation): [ ] Yes No

| Smhiale

7o)
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Retrofit Reconnaissance Investigation RRI
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Retrofit Reconnaissance Investigation RRI

DESIGN OR DELIVERY NOTES

edte— \OMO—)( m(w%r pari th)cbf? ?rvc/cﬁ
— Mo~ mlrﬁ-e/\anw lﬂu/(;j + \ocpt)f z(]
~ gt soma QP o ogQij\ + vdloaderr
Wﬂ?‘mﬂ
-Neodive. /PM’H(&%S farﬁ‘ @fpea@(.a st o o~ [peal
?Cv){c/p (aJ/ Consulbant)
~locat nw%? al sponsor 4

FoLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[[] Confirm property ownership [_] Obtain existing stormwater practice as-builts
[] Confirm drainage area [[] Obtain site as-builts
[] Confirm drainage area impervious cover  Obtain detailed topography
[[] Confirm volume computations Obtain utility mapping
EI Complete concept sketch Confirm storm drain invert elevations
Confirm soil types

[ other:
INITIAL FEASIBILITY AND CONSTRUCTION CONSIDERATIONS

SITE CANDIDATE FOR FURTHER INVESTIGATION: [INo .MAYBE .
IS SITE CANDIDATE FOR EARLY ACTION PROJECT(S): fiNe ’

IFNO, SITE CANDIDATE FOR OTHER RESTORATION Pmmcr(s) flves [INe 'EBMAYBE -
IF YES, TYPE(S):_

Page 4 of 4 Unique Site ID: 2 8
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Retrofit Reconnaissance Investigation RRI

~~

WATERSHED: S 2¢  co SUBWATERSHED: UNIQUESITEID: )9
DATE: )2 /</ // 2 ASSESSED BY: £7v A/F | CAMERA ID: ;2 PICTURES:
r 4
GPS ID: LMK ID: LAT: LONG:
SITE DESCRIPTION | -
Name:___ ' 6011“6-' [~
Address:
Ownership: Public []Private [] Unknown
If Public, Government Jurisdiction: Local [JState []JDOT [ Other:
Corresponding USSR/USA Field Sheet? [ ] Yes O No If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[ Existing Pond [] Above Roadway Culvert Q’E Hotspot Operation [[] Individual Rooftop
[] Below Outfall  [] In Conveyance System [] Small Parking Lot E Small Impervious Area
[J In Road ROW [] Near Large Parking Lot [] Individual Street Landscape / Hardscape | |
[] other: [] Underground Y] Other: A2 ’/‘/10 g ls
DRAINAGE AREA TO PROPOSED RETROFIT .
Drainage Area = Drainage Area Land Use:
Imperviousness ~ % [] Residential [] Institutional
Impervious Area = [[] SFH (< 1 ac lots) [[] Industrial
Notes: [] SFH (> 1 ac lots) ] Transport-Related
R— [] Townhouses BPark
[] Multi-Family [[] Undeveloped
] Commercial [] other:
EXISTING STORMWATER MANAGEMENT -
Existing Stormwater Practice: [ Yes No [] Possible
If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:
Nop exithna sate drou:e\a.cg. Oﬂzmen—{'
?arﬁ‘,\ lot W{faweo/ (Upamo(fccf ?or-l{onwl half mw <dowq 8M%+ Pi:m
‘ o
w/ Mudeh - sov | b pufhw('/‘o[owcé’ vp 0100% bounAg_,\& ‘)(“(QP@\NJ poction
Toasts draren 10 mpowco' e .

Ball frelol akore [, ‘Jn'x?am:() foct, Surundeol | _loelud chain Lok
Rnee w/ bolen  barbeol” wire alorg top.

Bhtgr Site runolowt, ﬁ@“"‘% C

Page 1 of 4 Unique Site ID: %l
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Retrofit Reconnaissance Investigation

PROPOSED RETROFIT

Purpose of Retrofit:

Water Quality [] Recharge [] Channel Protection [] Flood Control
Demonstration / Education L1 Repair [] Other:
Tostall biprckent 100 cO Oocth
+ 0ot west Cornus 083
. y "
Dol @JS d’
Proposed Treatment Option:
[J] Extended Detention [ ] WetPond  [] Created Wetland gﬁﬁm
| Filtering Practice [J infiltration  [] Swale [] Other: bl (‘)Cu"CM-ﬂd" /

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:
&(‘r\o\/\c kal’k& 5‘3 \03’ Y- W}’ofc’, ?qﬁ c&@b / CS'YC{C ( a/(/ﬁ aj().f?@ Qd%(s
e UO?(L\)*CO‘? 0o Hon O]P q)Qﬁ\df\o X

\ 3

SITE CONSTRAINTS
Adjacent Land Use: Access:
esidential [] Commercial [ Institutional ] No Constraints
Industrial ] Transport-Related [ park Constrained due to
Undeveloped [ ] Other: [] Slope [] Space
ossible Conflicts Due to Adjacent Land Use? [JYes [INo [ utilities [] Tree Impacts
If Yes, Describe: [] Structures  [] Propgrty Ownership
X Other:_Ut § e
Conflicts with Existing Utilities: Potential Permitting Factors:
[[] None Dam Safety Permits Necessary ] Probableﬁ Not Probable
[[] Unknown Impacts to Wetlands EProbable [] Not Probable
Yes Possible Impacts to a Stream Probable_[_] Not Probable
L] | Sewer 7 Floodplain Fill [] Probable $<] Not Probable
| 1| Water ? Impacts to Forests [] Probabl Not Probable
| ] Gas Impacts to Specimen Trees [] Probable Dd Not Probable
[l ] Cable How many?
Z O Electric Approx. DBH
] O Electric to Streetlights
J Overhead Wires Other factors:
O O Other:
Soils: :
Soil auger test holes: [ Yes_F No Oclban or Q/b <hi lS
Evidence of poor infiltration (clays, fines): [] Yes Z No
Evidence of shallow bedrock: [ Yes [
Evidence of high water table (gleying, saturation): [ ] Yes No

Page 2 of 4
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Retrofit Reconnaissance Investigation RRI

[.DESIGN OR DELIVERY NOTES

coudd  be N;/Qvlz'we(ﬁ” (6w Cost ~- /Vl? be
(a5

5(//&/’0 a4 7“ Yady g} /4/” (?e/z %
r\cgfora/(L)CW qfa "(// -

A

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[[] Confirm property ownership [] Obtain existing stormwater practice as-builts
[] Confirm drainage area [] Obtain site as-builts
[] Confirm drainage area impervious cover [[] Obtain detailed topography
[] Confirm volume computations [] Obtain utility mapping
[] Complete concept sketch [] Confirm storm drain invert elevations
[ Confirm soil types

[X Other; DXaoming U<§ p\ommzog site  nprovemudts

INITIAL FEASIBILITY AND CONSTRUCTION CONSIDERATIONS

Unkqown Us§ plaxs foc ae
O pportuniy Sor “reclalting sik

- Q
\“{b\nouS US< OF S\}‘C - l(\L,QMS’\'(_ZG(/
CI/\L(,K » >

o DNC?.MAygE -
[INo  [IMayee

Page 4 of 4 Unique Site ID:ﬁﬂ
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IF YES, TYPE(S):
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Retrofit Reconnaissance Investigation RRI

WATERSHED: CerH'D ) SUBWATERSHED: UNIQUE SITE ID: 50
DATE: \7,(%{ L4 ASSESSED BY: R H¢ | CAMERAID: 2 PICTURES:
GPS ID: LMK ID: LAT: LONG:
SITE DESCRIPTION ’ ”
Name: pdl"k (n Ffbfd D( (‘ M”’m Town Hd/u
Address:
Ownership: ublic [ ] Private [] Unknown
If Public, Government Jurisdiction: Local [ state O pot [] Other:
Corresponding USSR/USA Field Sheet?  [] Yes [INo If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[] Existing Pond [] Above Roadway Culvert [] Hotspot Operation [] Individual Rooftop
| Below Outfall In Conveyance System Ij Small Parking Lot [] Small Impervious Area
[] In Road ROW Near Large Parking Lot [[] Individual Street [] Landscape / Hardscape
[ other: Ad«iﬂum *e k][i_‘% s o) El Underground [] Other:
DRAINAGE AREA TO PROPOSED RETROFIT - ’ e
Drainage Area = Drainage Area Land Use:
Imperviousness = % [] Residential glnstitutional
Impervious Area = [] SFH (< 1 ac lots) Industrial
e [] SFH (> 1 ac lots) \% Transport-Related
- [] Townhouses Park
L] Multi-Family O Undeveloped
[ commercial . [ other:
-
EXISTING STORMWATER MANAGEMENT .
Existing Stormwater Practice: ] Yes [ No [] Possible

If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance: ’
oy ) ‘ , , g
Hegh % vblic fark bt 1ot fad] + ha é7 totfuns //;7/‘ <1,
oot /orz, Pl Re C&»C"m‘éms
A/\& ¢S /bb‘“/ 6" abm %d@q% roacl * FZ A(j Wé)
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Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT
Purpose of Retrofit:
Water Quality [] Recharge [] Channel Protection [] Flood Control
emonstration / Education ] Repair ] Other:

Proposed Treatment Option:
[] Extended Detention [ ] WetPond  [] Created Wetland [] Bioretention N ]<\
O Filtering Practice [ infiltration  [] Swale [] Other:

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

None — S22 Confliets

SITE CONSTRAINTS
Adjacent Land Use: Access:
[ Residential [ ] Commercial [ Institutional [C] No Constraints
[[] Industrial [] Transport-Related [_] Park Constrained due to
[] Undeveloped [ ] Other: [ Slope [] Space
Possible Conflicts Due to Adjacent Land Use? [J Yes [INo [] utilities [] Tree Impacts
If Yes, Describe: [] Structures  [] Property Ownership
[] Other:
Conflicts with Existing Utilities: Potential Permitting Factors: .
[] None Dam Safety Permits Necessary ~ [_] Probable [_] Not Probable
[] Unknown : w i 'Hﬁ Impacts to Wetlands [] Probable [_] Not Probable
Yes Possible y Impacts to a Stream [] Probable [] Not Probable
O CAsSs-Cross Floodplain Fill [] Probable [ ] Not Probable
%’ ] Water ‘ Impacts to Forests [] Probable [ ] Not Probable
\\% Gas Site Impacts to Specimen Trees [] Probable [] Not Probable
A Cable How many?
b4 ] Electric Approx. DBH
O O Electric to Streetlights &%
[ Overhead Wires Other factors:
] L] Other:
Soils

Soil auger test holes: [J Yes [JNo O/{b ‘Sﬂ / S

Evidence of poor infiltration (clays, fines): [ Yes No
Evidence of shallow bedrock: [ Yes No
Evidence of high water table (gleying, saturation): [ Yes JZ/NO

Page 2 of 4 Unique Site ID: 50
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Retrofit Reconnaissance Investigation RRI

DESIGN OR DELIVERY NOTES |

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[] Confirm property ownership [[] Obtain existing stormwater practice as-builts
[] Confirm drainage area [] Obtain site as-builts
[] Confirm drainage area impervious cover [[] Obtain detailed topography
[[] Confirm volume computations [] Obtain utility mapping
[] Complete concept sketch [[] Confirm storm drain invert elevations
[] Confirm soil types
[] other:

[ INITIAL FEASIBIL]’I‘Y AND CONSTRUCTION CONSIDERATIONS

WS U'hl'\‘\CS -+mg,$) X MNoS OLLCorcc’ﬂO"?S/ FMI D() M
A,Ulj[ﬂ/ ZW/M t /wx-muﬁ

- [IMayee
.MAYBE

'SITE CANDIDATE FOR FURTHER INVESTIGATION:
IS SITE CANDIDATE FOR EARLY ACTION PROJECT(S):
IFNoO, SITECANDIDATEFOROTHERRESTORATION PROJEC’I‘(S) £

IF YES, TYPE(S):_Pscti00S ke plaate sl vy

T Vobitat .
a4 &lﬁ'l’\‘w’t"'é‘] fh:\ﬁ?;/ en F/M{r Unique Site ID:
oo (o reuire BHe mpsndensn

L 5,,.45/ oot RS, ete -
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Retrofit Reconnaissance Investigation RRI

WATERSHED: SPCAQU‘ SUBWATERSHED: UNIQUE SITE ID: 8 3

DATE: (Z/\Z2/|& ASSESSED BY: Ry WS | CAMERAID: 7z PICTURES:

GPS ID: LMK ID: LAT: LONG:

SITE DESCRIPTION :

Name: TO%ersection of wakl ¢ L\oqal ’_Dw Skeeets

Address: .

Ownership: Public [ ]Private [ ] Unknown

If Public, Government Jurisdiction: Local [JState [JDOT [ Other:

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

Proposed Retrofit Location: (\.}(L.g

Storage On-Site 7

[] Existing Pond [] Above Roadway Culvert [] Hotspot Operation [ ] Individual Rooftop

[] Below Outfall [ ] In Conveyance System [] Small Parking Lot~ [_] Small Impervious Area
< In Road ROW  [] Near Large Parking Lot [] Individual Street [[] Landscape / Hardscape

[ other: [] Underground [] Other:

DRAINAGE AREA TO PROPOSED RETROFIT Y i gai

Drainage Area = ainage Area Land Use:

Imperviousness ~ % Residential s [] Institutional

Impervious Area = [] SFH (< 1 ac lots) [ ] Industrial

—— ] SFH (> 1 ac lots) Transport-Related

B [] Townhouses Park
gMultl -Family [] Undeveloped
Commercial [ other:

EXISTING STORMWATER MANAGEMENT , L oy

Existing Stormwater Practice: [ Yes K No [] Possible

If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

Llaon d d‘&u— St powvortt rquires repalt ) Same for Wedl S+ (NS _§>

Wall st (E-UD io et shape ) ==

ol By Crosses Skrsass. burteal Strean cight beface it daylights 2 4
(busseo! Strear i /lkc/ duf/}aw f’rm« M”?#Wﬁﬁw btm\

“Criveke” ?ark ol g‘o.mv\u Wusl‘ﬂp\ Wisted et dp_po‘?’ Wareose line 5-},.()4_
Wl steeet, ’S"“A"‘ﬁ Shoot Iq ﬂU\%%M

Wakional grid? gas torks @ erd of sheek

Steeat gicles vseol for

Oae M. ot & Cornar I welD skeeets ~ (‘wad useol f;r ?a.r‘klr:j

sar own. (ot yearby 6a Cross - - Slreet

/dg&[ A?l-(r
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Retrofit Reconnaissance Investigation RRI

PROPOSED RETROFIT

Purpose of Retrofit:
Water Quality [] Recharge [J Channel Protection [] Flood Control
Demonstration / Education [] Repair [d Other: Jm,SC\ ¢ calm,

Proposed Treatment Option:
[] Extended Detention [] wet Pond [] Created Wetland Bioretention
B4 Eiltering Practiee [] Infiltration  [] Swale Other:_g¢en

Describe Elements of Proposed Retrofit, Including Surface Area, Maximum Depth of Treatment, and Conveyance:
BRB -® e,xis-h'rg rv\un{a“pw( lot ~moke oo small M«‘/%wm Space
- He in w/ proped Shormisoker on ™ain Stret (visvally, not drw'oaa(v wise
fo “esknol” treatmant [(ado ntiglhaborhooot + Make € feet ialash w] Maken S
Greon Sheeer = entire Shreet Cohol be opdmoaﬁfvdr{or\ﬂm Sheeet
(shoet bUY Fo.ihhé wide)
":\'mmc,co.lmn\'\j Diorerortion Luep-ours w0/ delinacckeel qorking spaas

&_\s/

kv\ruo-u«f\
SITE CONSTRAINTS -
Adjacent Land Usg: Access:
Residential Commercial [] Institutional [] No Constraints
Industrial [] Transport-Related [] Park Constrained due to
[J Undeveloped [] Other: Slope [] space
Possible Conflicts Due to Adjacent Land Use? [ Yes CONo Utilities [] Tree Impacts
If Yes, Describe: Structures  [_] Property Ownership
[] other:
Conflicts with Existing Utilities: Potential Permitting Factors:
[[] None Dam Safety Permits Necessary [] Probable B/ ot Probable
] Unknown Impacts to Wetlands 3, Probablegljlot Probable
[ Possible Impacts to a Stream %Probable Not Probable
O Sewer Floodplain Fill Probable 7% Not Probable
O Water Impacts to Forests [] Probable Not Probable
Gas Impacts to Specimen Trees [] Probable [X] Not Probable
n Cable - How many? :
g E Electric Approx. DBH
Electric to Streetlights \
Overhead Wires Other factors:_Q0S51 bl CN\‘\"”“ . F oM L\m,( 0( Dw
| O Other: or NohdaoL Geick 6aSE? 0 U
Soils:
Soil auger test holes: B Yes‘zNo i
Evidence of poor infiltration (clays, fines): B yes [INo— QA) or oo Sals o m&f
Evidence of shallow bedrock: [ Yes No
Evidence of high water table (gleying, saturation): [ Yes No
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Retrofit Reconnaissance Investigation RRI

DESIGN OR DELIVERY NOTES ’

CAVE Qfrant (Mcj (see loelan) W\MJ Ot Suffichert ][;r Coonp loste
green Steett )
- consicke oy i bnded b idosectan (wosidbe 4 st 2pp oty
as Streat-roorjof Aot be peclane /;r )
~obsA showld be vitvadly Heol in ) fond dish (e.g- feain oopot)
M)y Street So that /'M/omwz‘.: stort 4 ‘ Fren whole
7oA

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

] Confirm property ownership [] Obtain existing stormwater practice as-builts
L] Confirm drainage area [] Obtain site as-builts

[J Confirm drainage area impervious cover Obtain detailed topography

] Confirm volume computations Obtain utility mapping

] Complete concept sketch Confirm storm drain invert elevations

O

E Confirm soil types
[] other:
INITIAL FEASIBILITY AND CONSTRUCTION CONSIDERATIONS

REP ooy T2 be aweorde ol for‘ quwéfk 69 s site
~ recommedlat s 0qS %" Stvenmwoter Béwr\aﬁc Y LTA w;//a/c

f&@fm@/ /}ﬂ (ay,'afw/ " 74”“"’

- Cbvg ﬁwwﬁ/

SITE CANDIDATE FOR FURTHER INVESTIGATION: Hyes [Ino [IMavBe
IS SITE CANnmAfm‘mR?EARLYACTmN PROJECT(S); ,  AYES ,,N’D‘ MAYBE
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Site Name: Intersection of Wall & Lloyd Dyer Streets
Site Number: 33
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Retrofit Reconnaissance Investigation RRI

WATERSHED: Sgence/” SUBWATERSHED: UNIQUE SITE ID: 349
DATE: /2 ﬁz /18 ASSESSED BY: £/ HF | CAMERAID: 7 PICTURES:
GPS ID: LMK ID: LAT: LONG:
SITE DESCRIPTION \
Name: (lark St Ot fall 4o Mu?zu Meadow Pond
Address:
Ownership: Public [ ] Private [] Unknown
If Public, Government Jurisdiction: A Local [] state [Jpot [ other: -
Corresponding USSR/USA Field Sheet? [ Yes [ No If yes, Unique Site ID:
Proposed Retrofit Location:
Storage On-Site
[] Existing Pond [] Above Roadway Culvert [] Hotspot Operation [] Individual Rooftop
[[] Below Outfall [] In Conveyance System [] Small Parking Lot [] Small Impervious Area
B In Road ROW  [] Near Large Parking Lot [] Individual Street [] Landscape / Hardscape
[] other: [] Underground [] other:
DRAINAGE AREA TO PROPOSED RETROFIT ' ' it
Drainage Area = Drainage Area Land Use:
Imperviousness =~ % | X Residential L] Institutional
Impervious Area = [] SFH (< 1 ac lots) [[] Industrial
——— [J SFH (> 1 ac lots) ] Transport-Related
—_— [] Townhouses [] Park
[] Multi-Family [[] Undeveloped
] commercial [] other:
EXIS’[ING STORMWATER MANAGEMENT \ »
Existing Stormwater Practice: [ Yes MNO [] Possible
If Yes, Describe:

Describe Existing Site Conditions, Including Existing Site Drainage and Conveyance:

Roads LY qo Steerm drasae ex ee ot a ovi‘)(;./(
Ou[‘/’a/ 0/,.(_5,(/[7 010 (//g ool 7/)/6110{
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RRI

Retrofit Reconnaissance Investigation

] Infiltration

Extended Detention
Filtering Practice

PROPOSED RETROFIT
urpose of Retrofit:
Water Quality O Recharge [] Channel Protectio [J Flood Control
Demonstration / Education [] Repair X Other: z‘mﬁ L M/’/\;’f
Proposed Treatment Option: -
[JwWetPond [] Created Wetland z\{S | Bioretention

[] Swale

[] Other:

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

G)pcm Steecet fecatmot w/ éko?o
"W///MCO'Z/’“’“% (Jg
/djulﬂ*”l’"/ /ff///(,,y oot cwnte— 14 bnn S

o/ //‘ bi'o restedioq
on g16by o Stret

SITE CONSTRAINTS
jacent Land Use: Access:
Residential [ ] Commercial Institutional [] No Constraints
[] Industrial I Transport-Related [X] Park Constrained due to )
[] Undeveloped [ ] Other: [] Slope /kr Space
Possible Conflicts Due to Adjacent Land Use? X Yes []No [ utilities [] Tree Impacts
If Yes, Describe: [] Structures  [] Property Ownership
[ other:

Conflicts with Existing Utilities:

Potential Permitting Factors:

None Dam Safety Permits Necessary Probable IﬁNot Probable
[] Unknown Impacts to Wetlands Probable [_] Not Probable
Yes Possible Impacts to a Stream Probable\, | Not Probable
O Sewer Floodplain Fill [] Probabl Not Probable
O Water Impacts to Forests [] Probable J\] Not Probable
] Gas Impacts to Specimen Trees [[] Probable [/) Not Probable
L] Cable How many?
] ] Electric Approx. DBH
] | Electric to Streetlights
] Overhead Wires Other factors:
] O Other:
Soils:
Soil auger test holes: [JYes [INo
Evidence of poor infiltration (clays, fines): [JYes [INo
Evidence of shallow bedrock: [ Yes [No
Evidence of high water table (gleying, saturation): [] Yes []No
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Retrofit Reconnaissance Investigation RRI

[TQESIGN OR DELIVERY NOTES

FOLLOW-UP NEEDED TO COMPLETE FIELD CONCEPT

[] Confirm property ownership

[] Confirm drainage area

[] Confirm drainage area impervious cover
[[] Confirm volume computations

[C] Complete concept sketch

[ other:

[] Obtain existing stormwater practice as-builts
[] Obtain site as-builts

[] Obtain detailed topography

[] Obtain utility mapping

[] Confirm storm drain invert elevations

[] Confirm soil types

Beard aﬂﬁwy % /MO/

: INI’HAL FEASBEITY AND CONSTRU(’TION CONSIDERATIONS

” o S0l s a/jlzruzil Co
ée #0 /Zﬂ/?’ﬂztl/o/r byoretention a1 fov)

méi aapailuoest /»gum wona

'SITE CANDIDATE FOR FURTHER INVESTIGATION:

IF YES, TYPE(S):
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IS SITE CANDIDATE FOR EARLY ACTION PROJECT(S): v E v
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Attachment C

Spreadsheet of Potential Green Infrastructure Retrofit Sites
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Summary of Green Infrastructure Site Recommendations

Site

Number Site Name

Address Owner

Potential Retrofit Options

Town of Charlton

Charlton Police Department

37 Main Street Town of Charlton

Charlton Municipal Offices (Charlton Town Hall,

Pand Filter, Vortex Separator

Route 31 Right-of-Way Town of Charlton

Bioretention, Roof Runoff Capture and Reuse for C ity Garden

Open Space in Front of Charlton Town Hall

No parcel data available; Town appears to use for displays Dudley-Charlton Regional School District

Heritage School 34 Oxford Road Dudley-Charlton Regional School District
Charlton Middle School 2 Oxford Road Charlton Little League, Charlton Youth Soccer Inc.

Charlton Little League

50 Bond Road and 106 Bond Road Town of Charlton

Prindle Lake Park

Bioretention, Roof Runoff Capture and Reuse, Regrade and Consider Elevating Access Road

0 Prindle Hill Road Southern Worcester County

8 Bay Path Vocational School
9

15 Old Muggett Hill Road Town of Charlton

Charlton Public Library

40 Main Street Town of Charlton

Fields Behind Charlton Public Library

0 Main Street Dudley-Charlton Regional School District

Charlton Elementary School

Bioretention

9 Burlingame Road Commonwealth of Massachusetts

Glen Echo Lake Access

Bioretention, Underground Infiltration

0 City Depot Road David Peters

United States Post Office 56 North Main Street R&D Alliance LLC (leased to USPS) }»

United States Post Office 9 Power Station Road ‘own of Charlton Bioretention
Charlton Garage 54 North Main Street own of Charlton |

Charlton Fire Department Headquarters 10 Power Station Road own of Charlton

Maynard Farms Recreation Area 12 Dresser Hill Road and 0 Burlingame Road own of Charlton Bioretention

Town of Spencer

18 Howe State Park

51 Howe Road Commonwealth of Massachusetts

19 David Prouty High School and Spencer-East Brookfield Regional HS Athletic Fields

[Bioretention, Pavement Removal

302 Main Street Town of Spencer

Bioretention, Roadside Swales

20 pencer Town Hall 157 Main Street own of Spencer Biorention, Pavement Removal, Improved Pedestrian Access
21 owder Mill Park Meadow Road own of Spencer Bioretention
pencer Police Department 9 West Main Street own of Spencer |
22 pencer Fire Department Headquarters 11 West Main Street ‘own of Spencer [
pencer Rescue & Emergency Squad 6 Bixby Road Spencer Rescue & Emergency Squad }»
Richard Sugden Library 117 Main Street own of Spencer Bioretention, Permeable Pavers
4 Spencer Water & Sewer Department 3 Meadow Hill Road own of Spencer
Spencer Fairgrounds 46 Smithville Road own of Spencer Riparian Buffer, Bioretention
0O'Gara Park Valley Street own of Spencer Riparian Buffer
nox Trail Junior High School 73 Ash Street own of Spencer Bioretention, Roof Runoff Capture and Reuse for Irrigation
28 uther Hill Park 19 Park Street avid P. Durgan [
aurel Hill Park 269 Main Street own of Spencer |
29 ake Street School (public amenity portion 17 Lake Street and 42 Highland Avenue own of Spencer Pavement Removal, Bioretention
30 ire Village School 60 Paxton Road own of Spencer Bioretention, Roof Runoff Capture and Reuse for Irrigation
31 Intersection of Lloyd Dyer and Wall Streets Wall Street and Lloyd Dyer Street own of Spencer |Green Street
32 Clark Street Outfall to Muzzy Meadow Pond Clark Street Town of Spencer
33 Mechanic Street Parking Lot

14, 18, and 20 Mechanic Street Town of Spencer

\\private\dfs\Projectdata\P2017\0390\C51\Field Data C

Bioretention, Underground Infiltration, Permeable Pavers

BMP_Sites

: Tracking.xl

Green Infrastructure Assessment — Integrated Water Infrastructure Vulnerability and Climate Resiliency Plan



o FUSS & O’NEILL

Attachment D

Retrofit Design Concepts
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Site 1 - Heritage School

Bioretention, Water Reuse for Irrigation, and Elevation of Access Road

Oxford Road, Charlton, Massachusetts

Site Description

The proposed retrofits are located at the Heritage School on Oxford
Road. Runoff from the parking lots is currently drained via catch basins
into low areas surrounding the school, which may include wetland areas.
The area surrounding the school eventually drains into the South
Charlton Reservoir. The western access road (Heritage Drive) drops in
elevation as it passes through the surrounding low areas and is a known
location for repeat flooding.

At the time of the site visit in December 2018, the school anticipated
switching its water supply from an on-site well to municipal water within
6 months. Irrigation is not currently used but is desired to maintain a
field at the rear of the school. A greenhouse and raised garden beds are
located at the rear of the school for use by students.

Proposed Concept

. Install bioretention basins in the existing landscape islands in the
main parking lot to filter water before it enters the wetland complex.

. Regrade and consider elevating Heritage Drive between the Heritage
School and the turn off to Charlton Middle School to reduce the risk
of flooding.

e  Capture runoff from the roof for irrigation of fields and the
greenhouse and raised beds, to reduce use of treated town water for
irrigation.

. Install educational signage to inform students and visitors about the
function and benefits of green stormwater infrastructure and low
impact development.

. Incorporate stormwater concepts into the school’s curriculum, using
the proposed retrofits as real-world examples and sites for hands-on
learning.

Bioretention Concept Summary
Total Impervious Area: 2.2 acres
Treated Water Quality Volume: 8,100 ft®

Estimated Cost
Bioretention Area: $208,000
Elevation of Access Road: $305,000
e Cost savings may be achieved in road is
regraded when the new water main is
installed along Heritage Drive

Image 1: Example of an established bioretention basin with a concrete Water Reuse for Irrigation: cost not calculated
curb cut and concrete pretreatment structure to remove sediment
before runoff enters the planted portion of the basin.

MuichLayer  Temporary "
Pondling Area MNative

I P ool stone e

ol Stone Weir

(Overow Spibayi

Image 4: Greenhouse and raised garden beds at the rear of
potentially elevated. the school that could be irrigated using captured roof runoff.

‘ Image 3: Portion of access road to be regraded and

"
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Site 2 — Charlton Middle School

Green Roof, Bioretention, and Water Reuse for Irrigation

Oxford Road, Charlton, Massachusetts

Site Description

The proposed retrofits are located at the Charlton Middle School on
Oxford Road. Much of the site's runoff is treated by existing stormwater
treatment basins, which are fenced off for safety. However, runoff from
one parking lot south of the school, which provides parking for the athletic
fields, drains via catch basins directly into a wetland complex that feeds
into the South Charlton Reservoir. In addition, the school roof is in poor
condition, resulting in frequent leaks into the building and requiring
frequent patching.

At the time of the site visit in December 2018, the school anticipated
switching its water supply from an on-site well to municipal water within 6
months. Irrigation is currently supplied to plantings in the front of the
building. A greenhouse and raised garden beds are located at the rear of
the school for use by students.

Proposed Concept

. Install a bioretention basin along the western edge of the south
parking lot to capture runoff before it enters the wetland complex.
Construct the western embankment of the bioretention basin as a
level spreader to evenly distribute rather than concentrate overflows.

. Replace the school roof and install an “extensive” type green roof on
the front portion of the school building, above the main entrance.

e  Capture runoff from the remaining portion of the roof for use in
irrigation of landscape plantings and the greenhouse and raised
beds, to reduce use of treated town water for irrigation

. Install educational signage to inform students and visitors about the
function and benefits of green stormwater infrastructure and low
impact development.

. Incorporate stormwater concepts into the school's curriculum, using
the proposed retrofits as real-world examples and sites for hands-on
learning.

Bioretention Concept Summary
Total Impervious Area: 1.6 acres
Treated Water Quality Volume: 5,700 ft°

Estimated Cost

Green Roof: $328,000

Bioretention Area: $98,000

Water Reuse for Irrigation: cost not calculated

Mulchlayer T
R 4 hae
Plantings

Optional Stone Weir
(Overtiow Spitwzy)

nlet from Roadway
< or Parking Area
(Gras; Vegetated, or Stone-Lined Swal)

Optional
Underdrain

Image 3: Example of a parking lot with bioretention and iagram of a bioretention basin. Image source: MA Clean Water Toolkit.

"
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Site 3 - Charlton Elementary School

Bioretention, Infiltration, and Native Plantings
Burlingame Road, Charlton, Massachusetts

Site Description

The proposed retrofit concept is located at the Charlton Elementary
School on Burlingame Road. Much of the site’s runoff is currently
collected by catch basins and drained down the hill to the southwest.
Runoff currently causes wet conditions in the playground at the rear of the
school building and erosion along the stairs from the access road to an
adjacent field. This field was once used as a septic system and is therefore
expected to have high infiltration rates. Runoff at the front of the building
currently drains into municipal storm sewers along Burlingame Road via
catch basins.

Bioretention Concept Summary
Total Impervious Area: 0.2 acres
Treated Water Quality Volume: 560 ft®

Estimated Cost

Bioretention Area: $20,000

Drain and Infiltration Practice: $26,000
Native Plantings: $3,000

Proposed Concept

. Install a bioretention basin in the island between the front parking lot
and Burlingame Road to capture runoff before it enters the municipal e Se‘é‘}’;en’:g’e‘:"“ pretreatment
storm sewer system. Image 1: Location of proposed native plantings. _ Drywell Stormwater Runoff ~ Feature

. Install educational signage to inform students and visitors about the A
function and benefits of green stormwater infrastructure and low
impact development.

. Install a drain along the south edge rear access road between the
road and the playground fence to divert runoff away from the
playground and stairs, where it is causing wet playground conditions.
Install an underground infiltration system beneath the field to
infiltrate the diverted water. Perform infiltration testing before Image 2: Conceptual diagram of a dry well. Image
committing funds to this practice, to confirm adequate infiltration source: https://lwww.americangeosciences.org/critical-
rates. issues/factsheet/dry-wells-stormwater-management

. Plant native plantings, including wildflowers, ground cover, and/or
shrubs at strategic locations to stabilize soils and limit erosion
while providing an aesthetic benefit.

Native

= Mulch Layer  Temporary
> Ponding Area

nlet from Roadway P
or Parking Area ntings . .
(Grass, Vegetated, or Stone-Lined Swale) Optional Stone Weir

(Overflow Spilway)

. Incorporate stormwater concepts into the school'’s curriculum,
using the proposed retrofits as real-world examples and sites for
hands-on learning.

Image 3: Example of a parking lot with bioretention and iagram of a bioretention basin. Image source:

Green Infrastructure Assessment — Integrated Water Infrastructure Vulnerability and Climate Resiliency Plan — MVP Action Grant for the Towns of Charlton and Spencer
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Site 4 - Prindle Lake Park

Bioretention
Prindle Hill Road, Charlton, Massachusetts

Site Description

The proposed retrofit is located at the existing parking lot at Prindle Lake
Park, along the north shore of Prindle Lake in Charlton. The site consists
of a paved asphalt parking lot with no drainage system. Runoff from the
site flows down a steep slope into Prindle Lake. A guardrail separates the
lot from the slope below. Prindle Hill Road contributes runoff to the site.

Proposed Concept

Install a bioretention basin along the southwestern edge of the
parking lot to capture stormwater before it flows down the steep
slope toward Prindle Lake. Construct the southwestern embankment
of the bioretention basin as a level spreader to evenly distribute
rather than concentrate overflows.

Include a sediment forebay or similar pretreatment structures like
the one shown in Image 3 to improve treatment and extend the
lifespan of the bioretention basin.

Install educational signage to inform visitors about the function and
benefits of green stormwater infrastructure and low impact
development.

’ ol
e . =

nlet from Roadway

or Parking Area
(Grass, Vegetated, or Stone-Lined Swale)

(sides Only)
. Peastone Separator.

Example of a parking lot with bioretention and diagram of a bioretention basin. Image source: MA Clean Water Toolkit.

Bioretention Concept Summary
Total Impervious Area: 0.4 acres
Treated Water Quality Volume: 1,600 ft®

Estimated Cost
Bioretention: $28,000

Image 2: Example a

Mulchlayer  Temporary .

Pending Area pl’:::.w";
Optional Stone Weir
(Overflow Spillway)

Image 4: Example of an established bioretention basin with a concrete
curb cut and concrete pretreatment structure to remove sediment before
runoff enters the planted portion of the basin.
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Site 5 - Maynard Farm Recreation Area

Bioretention
Route 31/Dresser Hill Road, Charlton, Massachusetts

Site Description

The proposed retrofit is located at the largest and most heavily used
parking lot at the Maynard Farm Recreation Area. Three parking lots serve
the facility. The largest parking lot (the first lot when entering the site from
Dresser Hill Road) is paved but the asphalt is in poor condition and the
parking lot requires repaving. Runoff from the lot drains to an existing
armored swale along the southern edge of the lot. The runoff
concentrates at several locations before entering the swale, which has led
to rilling and erosion at the edge of the lot. The swale discharges to a
wetland/pond south of and downslope from the swale via an eroded
ravine that has been armored with stone. Existing storm sewers along
Route 31 do not capture runoff from the parking lots.

Proposed Concept

. Retrofit the existing swale to create a series of bioretention basins
connected by the swale. Move the southern edge of the lot
approximately 5-10 feet as needed to provide room for the
bioretention basins. Install a curb along the southern edge of the lot
with curb cuts to allow water to enter the bioretention basin at
discrete sites (especially if the basin is constructed before the lot is
repaved). Include sediment forebays or similar pretreatment
structures at each curb cut, as shown in Image 4, to improve
treatment and extend the lifespan of the bioretention basin.

. Install overflow drains to convey high flows to the municipal storm
sewer beneath Route 31, or construct the southern edge of the basin
as a level spreader to disperse rather than concentrate overflows into
the forest along the southern edge of the lot.

. If possible, repave the lot concurrently with bioretention basin
installation, but prevent runoff from the lot from entering the
bioretention basin until the lot is completely stabilized. Runoff
should be handled using an alternate method until the site is
stabilized to prevent sediment from clogging the basin.

e  Adjust snowplowing practices to prevent plowing of snow into the
bioretention basin during winter months. Plowing snow into the
bioretention basin would cause it to fail. Snow should be plowed
toward the north, west, or east sides of the lot.

. Install educational signage to inform visitors about the function and
benefits of green stormwater infrastructure and low impact
development.

Bioretention Concept Summary
Total Impervious Area: 1.4 acres
Treated Water Quality Volume: 4,900 ft®

Estimated Cost
Bioretention: $44,000

Image 1: Existing swale and runoff forming concentrated
flow over the embankment into the swale.

Image 3: Example of an established bioretention basin with a concrete
curb cut and pretreatment structure to remove sediment before runoff
enters the planted portion of the basin.

o

Image 2: Severe erosion at the outlet of the existing swale.
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Image 4: xample of a parking lot with bioretention and diagram of a bioretention basin. Image source: MA Clean Water Toolkit.
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Site 6 —- Howe State Park

Bioretention and Pavement Removal

Howe Road, Spencer, Massachusetts

Site Description

The proposed retrofit site is the parking lot to the east of Howe Mill Pond
in Howe State Park, which is owned by the Massachusetts Department of
Conservation and Recreation (DCR). The parking lot consists of four paved
asphalt parking bays connected by access driveways on the eastern and
western sides of the bays. Runoff from the parking bays is collected by
catch basins (1 per bay) and is discharged to the Cranberry River via an
outlet located north of Howe Road. The parking lot is surrounded on
three sides by tall pines, which drop needles into the parking lot. These
needles and other debris have covered and clogged the catch basin inlets
to the point of obscuring their location.

Proposed Concept
e  Assess parking utilization during periods of peak usage and consider

reducing impervious cover at the site by removing parking. Consider
converting a portion of the existing excess parking spaces to an
alternate use (wooded, picnic, playground) or to permeable parking
(grass parking, permeable pavers, or similar permeable material
suitable for low-traffic applications). In parking bays that have been
completely removed, also remove catch basins and other stormwater
infrastructure that is no longer needed.

e  After removing unneeded parking areas, install bioretention areas to
treat runoff from the remaining paved areas. Working from below
the first parking bay (between the parking lot and the Howe Road)
and proceeding uphill, convert one or more of the existing grass
islands into bioretention basin. Direct overflow into the existing storm
drainage system via overflow outlet structures or the existing catch
basins.

. Plant the bioretention basins with trees, shrubs, and herbaceous
vegetation that is acid tolerant, due to the heavy concentration of
fallen pine needles. In addition to contributing to stormwater quality,
trees will help shade and cool the lot during hot weather.

. Install educational signage to inform park visitors about the function
and benefits of green stormwater infrastructure and low impact
development and the benefit to the natural environment of the park.

e  The proposed retrofits offer an opportunity for collaboration
between the Town of Spencer and MADCR.

Bioretention Concept Summary
Total Impervious Area: 0.7 acres
Treated Water Quality Volume: 2,500 ft®

Estimated Cost
Bioretention: $44,000
Pavement Removal: $7,000

Image 1: View of existing grass island between first and second
(northernmost) bays of parking lot.

Image 2: Rendering of completed bioretention
basin retrofit as it might appear once
vegetation has filled in.
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Image 3: Exmple of a parking lot with bioretention and diagram of a bioretention basin. Image source: MA Clean Water Toolkit.
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Site 7 — Mechanic Street Parking Lot

Bioretention, Underground Infiltration, and Permeable Pavers
Mechanic Street, Spencer, Massachusetts

Site Description

The proposed redevelopment site is located at 14, 18,
and 20 Mechanic Street in downtown Spencer, MA. An
existing municipal parking lot occupies 14 Mechanic
Street, while the structures at 18 and 20 Mechanic Street
have been demolished in preparation for

Concept Summary
Total Impervious Area: 0.7 acres
Treated Water Quality Volume: 2,500 ft®

Estimated Cost

Parking Lot Redevelopment with Bioretention,
Underground Infiltration, and Permeable Pavers:
$495,000

redevelopment of all three lots into a single municipal
parking lot. Runoff currently drains toward Mechanic
Street where it enters the storm drainage system via
catch basins.

Proposed Concept

. Design the parking lot with integrated bioretention
basins to capture and filter parking lot runoff.
Select vegetation to shade and cool the parking
area while creating an aesthetically pleasing site.

. Install an underground infiltration system to allow
treated rainwater to infiltrate beneath the parking
lot.

. Incorporate permeable pavers into pedestrian
walkways.

. Install educational signage to inform visitors about

Image 3: Typical installation of undergrouhd infil-tr'étidn'éysfem below an existing parking

the function and benefits of green stormwater lot. Image source: stormtech.com

infrastructure and low impact development.

blished ioretenti'on basin.
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Image 2: Example of a parking lot with bioretention and diagram of a bioretention basin. Image source: MA Clean Water Toolkit. Image 4: Typical installation of permeab_le paver walkway in a municipal
parking lot. Image Source: Fuss & O'Neill.
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Site 8 — Spencer Town Hall

Bioretention, Pedestrian Access Improvements, Native Plantings, and Pavement Removal
Route 9/Main Street, Spencer, Massachusetts

Site Description

The proposed retrofit concept is located at the rear of the Town Hall in
Spencer, MA. The existing site consists of an upper and a lower parking lot
separated by an unutilized area with no pedestrian access between the
two parking lots, which are separated by a height of approximately 6-8
feet. As a result, the smaller lower parking lot is often overcrowded while
the larger upper parking lot is often underutilized. Runoff from the site
flows down the hill toward the commercial parking lot off Main Street, or
toward the back of the upper parking lot. The site also receives runoff
from upgradient properties, including the church parking lot adjacent to
the upper lot. The back portion of the upper lot is used for snow storage } - :
during the winter months. Image 1: Area of proposed pavement removal.

Bioretention Concept Summary
Total Impervious Area: 0.4 acres
Treated Water Quality Volume: 2,500 ft®

Estimated Cost

Bioretention Area and Pedestrian Access Improvements
(assuming installation of pedestrian ramp): $385,000
Bioretention Swale: $34,000

Pavement Removal: $20,000

Native Plantings: $2,000

B A T T

Proposed Concept

. Install an ADA accessible pedestrian ramp and/or stairway with
integrated, terraced bioretention to allow pedestrian access between
the upper and lower parking lots. Solicit input from Town Hall staff
and the public to select a ramp and/or stairway design that meets the
needs of its intended users. Note that the cost of implementation will
vary depending on the design selected.

e  Supplement the bioretention areas with native plantings in areas that
cannot be used for bioretention (e.g., due to proximity to the
foundation of the Town Hall).

e  Assess parking utilization of the upper lot during periods of peak
usage and consider reducing impervious cover at the site by
removing parking. Consider converting a portion of the upper parking
lot to an alternate use or to pervious parking (grass parking,
permeable pavers, or similar permeable material suitable for low-
traffic applications).

. Install educational signage to inform visitors about the function and
benefits of green stormwater infrastructure and low impact
development.

Imag 2 Rendering of proposed ADA accessible pedestrian ramp with integral bioretention between the upper and lower parking lots.
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Site 9 — Richard Sugden Library

Bioretention and Permeable Pavers
Route 31/Pleasant Street, Spencer, Massachusetts

Site Description

The proposed retrofit concept is located at the Richard Sugden Library on Pleasant
Street in downtown Spencer, MA. The site includes the library building, the lawn and
sidewalk at the front of the building, and a parking area at the rear of the building with
access drives on both the north and south side of the library. Runoff from the site
generally drains to the southeast corner of the lot. Front and rear entry doors provide
access to the library building. At the eastern edge of the parking lot, stairs climb the
slope to the Price Chopper parking lot, providing access to the library for patrons of
stores in the shopping plaza.

Bioretention Concept Summary
Total Impervious Area: 0.1 acres
Treated Water Quality Volume: 190 ft®

Estimated Cost
Bioretention: $10,000
Permeable Pavers: $10,000

Image 1: View of existing ramp with proposed area of permeable
pavers.

Proposed Concept

. Install bioretention basins in the lawn area in front of the main entrance of the
library. Sawcut the sidewalk leading to the front entry and install a drain allowing
overflows from the north basin to flow into the south basin beneath the sidewalk.
Install a decorative grate over the drain to allow library patrons to see the flow of
water beneath the great and to facilitate maintenance of the drain.

. Install permeable pavers to form a crosswalk from the base of the stairs at the
edge of the parking lot to the top of the ramp leading to the rear door of the
library. If feasible, continue the installation of the permeable pavers down the
ramp to the library door. Design the pavers with a color scheme and shape that
helps convey their role in stormwater treatment and infiltration. The pavers
would reduce stormwater runoff and may increase pedestrian safety in the
parking lot.

. Install educational signage to inform visitors about the function and benefits of
green stormwater infrastructure and low impact development. Programs could
also be developed at the library integrating stormwater practices as real-world
and hands-on learning opportunities.

nlet from Roadway
or Parking Area
(Grass, Vegetated, or Stone-Lined Swale)

1

il Image 2: Rendering
of proposed
bioretention basins.

Mulch Layer  Temparary i
Ponding Area Native
Plantings

‘Optional Stone Weir
(Overfiow Spillway)

(Sides Only)

Image 3: Schematic of a typical
bioretention basin. Image
source: MA Clean Water Toolkit.

: Image 4: Typical installation of a permeable paver
walkway in a municipal parking lot. Image Source:
Fuss & O'Neill.
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Site 10 - O’'Gara Park

Wetland Buffer Restoration and Native Plantings
Valley Street, Spencer, Massachusetts

Site Description

The proposed retrofit concept is located at O'Gara Park at the south end of Valley Street in
Spencer, MA. The site consists of an athletic field and a partially paved parking and snow storage
area separated from the athletic field by a chain link fence and a steep slope. The snow storage
area is unpaved and is directly adjacent to a large wetland complex located to the west. A berm
of soil, mulch, and other materials has built up along the edge of the lot between the wetland and
the lot by the plowing of snow toward the edge of the lot. At the north end of the lot, runoff
discharges directly to a stream on the east side of Valley Street that then flows west under Valley
Street and enters the wetland complex to the west.

Buffer Restoration Concept Summary
Buffer Area Restored: 0.5 acres

Estimated Cost
Riparian Restoration: $8,000
Native Plantings: $3,000

Proposed Concept

. Plant trees and other salt-tolerant riparian vegetation in an approximatley 40-foot-wide
strip along the western edge of the parking lot to help filter runoff from the parking lot
before it enters the wetland, particularly melting snow during the winter and spring. If
space is available and additional treatment is desired, expand the width of the buffer.

. Install native plantings along the slope between the athletic field and the parking lot to help
stabilize the soil and provide aesthetic and ecological benefits.

e  Consider regrading the northern end of the parking lot to redirect runoff (that currently
discharges directly to the stream) to the restored vegetated buffer for enhanced filtration,
pollutant removal, and flow attenuation.

Vegetation Image 2: Berm of plowed material at the edge of the parking lot.
\ slows and "
; : filters Roots
5 sediment stabilize
= and nutrients banks

from runoff /

Image 1: Conceptual Diagram of a Riparian Buffer. Image source: https://www.catawbariverkeeper.org/2017/04/25/nc- Image 3: Stream at the north end of the project site.

senate-passes-bill-eliminates-catawba-river-buffer-protection-prevents-local-water-quality-buffers/
i i m i FUSS&O’NEILL
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Attachment E

Bioretention Practice Sizing Calculations
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Bioretention Practice Sizing

Site . Impervious | Impervious Hydrologic Soil | Water Quality | Sizing for | Filter Depth (df, Coefflmer?t. of Average Ponding Fllt.er B.Ed Area of filter
Number Site Name Area (sf) Area (ac) Group Volme (ft"3) (in) ft) Permeability Depth Drain Time (Af, ft"2)
(k, ft/day) (hf, ft) (tf, days) '

Town of Charlton Sites

1 Heritage School 97,243 2.2 B 8,103.6 1 25 1 0.5 2 4,051.8

2 Charlton Middle School 68,352 1.6 A 5,696.0 1 25 1 0.5 2 2,848.0

3 Charlton Elementary School 6,749 0.2 C 562.4 1 3 1 0.5 2 289.2

4 Prindle Lake Park 19,117 0.4 B 1,593.1 1 25 1 0.5 2 796.5

5 Maynard Farm Recreation Area 58,976 1.4 C 49147 1 3 1 0.5 2 2,527.5
Town of Spencer Sites

6 Howe State Park 30,373 0.7 A 2,531.1 1 25 1 0.5 2 1,265.5

7 #18 and #20 Mechanic Street 29,767 0.7 C 2,480.6 1 3 1 0.5 2 1,275.7

8 Spencer Town Hall 15,741 0.4 C 1,311.8 1 3 1 0.5 2 674.6

9 Richard Sugden Library 2,282 0.1 C 190.2 1 3 1 0.5 2 97.8

\\private\dfs\Projectdata\P2017\0390\C51\Green Infrastructure Assessment\rlw_Top10_Sizing_20190419.xIsx
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Attachment F

Planning Level Cost Estimates
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Order of Magnitude Cost Estimates

Order of Magnitude Cost Range

Construction Planning and Design Cost Range Life Cycle
Site Location and BMP Type Ad::L;scttrgfm Lifespan Annual Cost Oo&M O&M Total Capitalized
umber nit Cost nit . . uantity |[Base Cost owance ost otal Cost -30% b ver ost/Year Over
Numb Unit C Uni Q i B C All C Total C 30% 50% P O Cost/Year O
(Bioretention (yrs.) . (% Cost) | ($lyr.) .
only) Lifespan Lifespan
Town of Charlton Sites
1 Heritage School Bioretention $13.10 C.:_:r;tiggﬁ 15 8,104 $159,292 30% $47,790 $208,000 $146,000 $312,000 20 $15,310 4% $610 $15,920
Heritage School Regrade Access Road $400.00 LF 585 $234,000 30% $70,200 $305,000 $214,000 $458,000 20 $22,440 1% $220 $22,660
2 Charlton Middle School Bioretention Swale $13.10 C'I":rsautggﬁ 1.0 5,696 $74,640 30% $22,390 $98,000 $69,000 $147,000 20 $7,210 4% $290 $7,500
Charlton Middle School Green Roof $25.21 SF 10,000 $252,080 30% $75,620 $328,000 $230,000 $492,000 25 $21,000 4% $840 $21,840
Charlton Elementary School Bioretention $13.10 C_:;E;ggff 2.0 562 $14,739 30% $4,420 $20,000 $14,000 $30,000 20 $1,470 4% $60 $1,530
3 Charlton Elementary School Native Plantings $40.00 EA 30 $1,200 130% $1,560 $3,000 $2,000 $5,000 10 $370 4% $10 $380
Charlton Elementary School Infiltration $20.00 C.:_:r;tiggﬁ 1,000 $20,000 30% $6,000 $26,000 $18,000 $39,000 15 $2,340 4% $90 $2,430
4 Prindle Lake Park Linear Bioretention $13.10 C.:_:r;tiggﬁ 1.0 1,593 $20,875 30% $6,260 $28,000 $20,000 $42,000 20 $2,060 4% $80 $2,140
5 Maynard Farm Recreational Area Linear Bioretention $13.10 Crrsautzgﬁ 1.0 2,528 $33,120 30% $9,940 $44,000 $31,000 $66,000 20 $3,240 4% $130 $3,370
Subtotal| $1,060,000 $744,000 $1,591,000
Town of Spencer Sites
6 Howe State Park Bioretention $13.10 CTFreiltjggff 1.0 2,531 $33,166 30% $9,950 $44,000 $31,000 $66,000 20 $3,240 4% $130 $3,370
Howe State Park Pavement Removal $10.00 SY 470 $4,700 30% $1,410 $7,000 $5,000 $11,000 N/A $0 4% $0 $0
7 Mechanic Street Parking Lot* Bioretention (Surface Feature) $13.10 CTFreiltjggff 3 2,481 $97,533 30% $29,260 $127,000 $89,000 $191,000 20 $9,340 4% $370 $9,710
Spencer Town Hall Bioretention See project-specific cost estimate $385,000 $270,000 $578,000 75 $16,260 0% $0 $16,260
8 Spencer Town Hall Bioretention Swale $13.10 CTFreiltjggff 15 1,312 $25,789 30% $7,740 $34,000 $24,000 $51,000 20 $2,500 4% $100 $2,600
Spencer Town Hall Pavement Removal $10.00 SY 1,500 $15,000 30% $4,500 $20,000 $14,000 $30,000 N/A $0 4% $0 $0
Spencer Town Hall Native Plantings $40.00 EA 20 $800 30% $240 $2,000 $1,000 $3,000 10 $250 4% $10 $260
9 Richard Sugden Library Bioretention $13.10 CTiezl:ggff 3 190 $7,477 30% $2,240 $10,000 $7,000 $15,000 20 $740 4% $30 $770
Richard Sugden Library Permeable Pavers $10.96 SF 650 $7,124 30% $2,140 $10,000 $7,000 $15,000 10 $1,230 4% $50 $1,280
10 O'Gara Park Riparian Buffer Restoration $13,000.00 AC 0.47 $6,110 30% $1,830 $8,000 $6,000 $12,000 30 $460 4% $20 $480
O'Gara Park Native Plantings $40.00 EA 50 $2,000 30% $600 $3,000 $2,000 $5,000 10 $370 4% $10 $380
Subtotal $650,000 $456,000 $977,000
Total| $1,710,000 $1,200,000 $2,568,000
Notes:

Rate of Inflation used =
Interest (discount) rate used =

2%
6%

*A project is proposed for this location already. Costs estimated in this table are for adding ecological and water quality elements to the assumed original purpose of the proposed projects.
Costs are based on screening-level evaluations of site characteristics and should be used for planning purposes only. Construction costs could vary significantly.
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Unit Costs Table

FiP2017\0390\C51\Green Infrastructure Assessmentriw_Costs_20190419.xlsx

2018
Element Adjusted Unit Cost SYEAR Source
Cost
Green Infrastructure Elements
Actual constructon costprovided by CFEfor the Edgewood School bioswale construction (2014)
New Haven Curbside Bioswale| $  15,000.00 ea $15,000 for contractor plus $5,000 ofin-kind services provided by City of New Haven. Recent
bids for WestRiver Bioswales were approximately $15,000 per bioswale for up to 92 bioswales.
cfofrunoff Center for Watershed Protection Urban Subwatershed RetrofitManual 3 (2007), costadjusted,
Large Bioreenion Rewoft [ 1310 1050 2006
reated Page E-3
Small Bioretention Retrofit(<0.5 Districtof Columbia Water and Sewer Authority, George S.Hawkins, General Manager, Green
$ 3562 sf $ 3250 2012
acre) Infrastructure Summit2012, February 29,2012.
Rain Garden $ 798 sf $ 728 2012 'Woodard &Curran - Route 1 Falmouth Commercial District Stormwater Management, 2012
Districtof Columbia Water and Sewer Authority, George S.Hawkins, General Manager, Green
Water Quality Swale $ 1096 sf $ 10.00 2012
Infrastructure Summit2012, February 29,2012.
Porous Asphalt $ 307 sf $ 2.80 2012 UNH Stormwater Center 2012 Biennial Report Page 12
Center for Watershed Protection Urban Subwatershed RetroftManual 3 (2007), costadjusted,
Permeable Pavers $ 1096 sf $ 10.00 2012
Page E-5
htpshvww boddi ass-ground-r
Reinforced Gravel Parkin $ 548 sf $ 507 2013
9 5-p ble-gravel-p php; Added $2/stfor installation
clofrunof
Subsurface Infiltration $ 20.00 $ 20.00 2018 Fuss &O'Neill, City of PawtucketGrantApplication,2018.
treated
Districtof Columbia Water and Sewer Authority, George S.Hawkins, General Manager, Green
Green Roof s 2521 sf s 2300| 2012
Infrastructure Summit2012, February 29,2012.
NYC DepartmentofEnvironmental Protection (2012), Rooftop Detention: ALow-CostAlernatve for
Blue Roof $ 548 sf $ 5.00 2012 Complying with New York City’s Sormwater Detention Requirements and Reducing Urban
Runoff.
crofrunof
Subsurface Gravel Wetland $ 2393 $ 2183 2012 ‘Woodard &Curran - Route 1 Falmouth Commercial District Sormwater Management, 2012
treated
impervious
Center for Watershed Protection Urban Subwatershed RetrofitManual 3 (2007), costadjusted,
Pond Retrofit $ 13852.80| acre ofrunoff | $ 11,100.00 2006
page E-2
treated
Center for Watershed Protection Urban Subwatershed RetroftManual 3 (2007), costadjusted,
French Drain/infitraton Trench | $ 1997 If $ 16.00 2006
page E-11
UNH Sormwater Center 2012 Biennial Report,adjusted based on professional judgement,
Tree Box $ 6,576.00 ea $ 600000 2012
inflaion, and materials cost
Center for Watershed Protection Urban Subwatershed RetrofitManual 3 (2007), costadjusted,
Constructed Wetland $ 5.08 sf $ 407 2006
page E-11
Restoration Elements
Oregon Departmentof Environmental Qualiy, 2010, CostEstimate o Restore Riparian Forest
Riparian Buffer Restoration $ 1216662 ac $ 10543 2010
Buffers and Improve Stream Habitatin the Willamette Basin, Oregon. Page 20
Oregon Deparmentof Environmental Qualiy, 2010, CostEstimate to Restore Riparian Forest
Stream Channel Restoration $ 1423228 ac $ 12,333 2010
Buffers and Improve Stream Habitatin the Willametie Basin, Oregon. Page 20
Remove nvasive Species $ 369280 acre $ 3200] 2010 |Professional Engineering Experience
Tree Planting $ 500.00 ea Streettree cost
Landscape Shrub Planings | $ 4000 ea
Construction Elements
6" 0 12" Rip Rap 3 4932 cy s 4500 2012 |Professional Engineering Experience
OutletStucuure $ 4,500 ea $ 4500] 2013 [Professional Engineering Experience
Manhole $ 2,500 ca $ 2500] 2013 |Professional Engineering Experience
Selle, Andy (2010).Dam Removal— APrimer, Presentation; $17,200 is median for dams 1-3 feet
DamRemoval $ 19848380 ea $ 17,200 2010
high.
Educational Signac $ 1,200 e_a $ 1,200 2013 Professional Engineering Experient
Inflation Rates Table
Inflation from nflationto_| _Percent
2006 2018 24.80%
2010 2018 15.40%
2011 2018 11.80%
2012 2018 9.6%
2013 2018 8.0%
20 20

Unit Costs

Cost Adjustment Factors

BMPType

Cost Adjustment Factors

New BMPin undevelopled area 1

New BMPin partially developed s

area

New BMPin developed area )

Difficultinstallation in highly 5
Listurbed seting

Source:

hip: 3.epagoviregionl

infrastructure-stormwater-bmp-cost-estimaton pdf
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Spencer Town Hall - Order of Magnitude Cost Estimate

ORDER OF MAGNITUDE OPINION OF CONSTRUCTION COST DATE PREPARED: |5/15/2019

PROJECT: TOWN OF SPENCER BASIS: STAIRS AND RAMP WITH INTERGRATED BIORETENTION
LOCATION: SPENCER TOWN HALL ESTIMATOR: [JHB |CHECKED BY:

DESCRIPTION: ACCESSIBLE RAMP WITH GREEN STORMWATER BMPS JOB NO. 20170390.C51

This is an order of magnitude cost estimate, as defined by the American Association of Cost Engineers, that is expected to be within -30 to

+50 percent of the actual project cost. Fuss & O'Neill has no control over the cost of labor, materials, equipment or services furnished by others or market conditions. Fuss & O'Neill's
opinion of probable Total Project Costs and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss & O'Neill's best judgment as an
experienced and qualified professional engineer, familiar with the construction industry. Fuss & O'Neill cannot and does not guarantee that proposals, bids or actual Total Project or
Construction Costs will not vary from opinions of probable cost prepared by Fuss & O'Neill.

ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL
CONCRETE WALKWAY (ASSUME 8") CY 37 $45.00 $1,666.67
RETAINING WALLS WITH BRICK FACADE LS 1 $150,000.00 $150,000.00
HANDRAILS LF 400 $120.00 $48,000.00
PLANTING LS 425 $60.00 $25,500.00
CONTROLLED DENSITY FILL CY 260 $170.00 $44,200.00
BIORETENTION SOIL MIX CY 261 $35.00 $9,135.00
BIORETENTION STONE CY 262 $65.00 $17,030.00
SUBTOTAL $295,531.67
SUBTOTAL (ROUNDED) $296,000.00
30% Contingency $89,000.00
$385,000.00

\\private\dfs\Projectdata\P2017\0390\C51\Green Infrastructure Assessment\rlw_Costs_20190419.xIsx Green Infrastructure Assessment — Integrated Water Infrastructure Vulnerability and Climate Resiliency Plan
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Adaptation Recommendations Summary
Town of Charlton, MA

The Town of Charlton is vulnerable to flood-related damages, as evidenced by

Quick Facts - Charlton

historical and recent flooding events. The Town of Charlton, in collaboration with

the Town of Spencer and Fuss & O’Neill, developed a water infrastructure climate
resiliency plan to help mitigate the effects of future flooding events that will a
become more frequent and intense as a result of climate change. The following is

a summary of key findings and recommendations of the town’s plan.

Road-Stream Crossings

131 road-stream crossings were assessed in Charlton:

60% of crossings are hydraulically undersized

31% of crossings have high geomorphic vulnerability
80% of crossings limit or restrict aquatic passage
47% were rated “critical” for structural condition

18% were classified as “high priority” for replacement

Recommendations:

® Replace and upgrade priority crossings (see table below) to meet
flood resilience and aquatic organism passage (AOP) goals

® Consider other upstream and downstream crossings and dams
on the same river system
In general, replace downstream crossings first
Perform site-specific data collection, geotechnical evaluation,
hydrologic and hydraulic evaluation, and structure type
evaluation to support design

High Priority Stream Crossings

(Listed by Priority Ranking)

131 road-stream crossings assessed

13 dams assessed

17 sites assessed for green infrastructure concept

development

® 8 water and wastewater facilities identified as
vulnerable

Green Infrastructure

A screening-level assessment of potential green infrastructure (Gl)
retrofit sites was performed for 17 sites. Of these, 5 were selected
for development of Gl concepts. When applied throughout the
watershed, Gl can help mitigate flood risk resulting from outdated
and undersized storm drainage systems and increase flood
resiliency, as well as improve water quality.

Sites ldentified for Gl Concept Development:

® Heritage School
o Recommendations: bioretention, roof runoff capture and
reuse, regrade and consider elevating access road
o Cost: $513,000*
¢ Charlton Middle School
o Recommendations: green roof, bioretention, roof runoff
capture and reuse
o Cost: $426,000*
¢ Charlton Elementary School
o Recommendations: infiltration, bioretention, and native
plantings
o Cost: $49,000

o Recommendation: bioretention

¢ Maynard Farm Recreation Area
o Recommendation: bioretention

* Does not include costs for roof runoff capture and reuse for irrigation

Rendering of proposed green roof at Charlton Middle School

Road Stream Crossing Type .
glyp ®  Prindle Lake Park
3’ stone box inlet and 2’
East Baylies Road Unnamed corrugated metal pipe o Cost: $28.000
outlet - culvert ’ !
Stafford Street Unnamed A G EAE I
culvert
o Cost: $44,000
Blood Road Unnamed 1.5’ smooth plastic culvert
Center Depot Road Unnamed 2’ concrete culvert
Freeman Road Unnamed 2.5’ concrete culvert
Brookfield Road Unnamed ILB{2)E EomEE: e
culverts
i) LR AT D Unnamed 3.5’ concrete culvert
Road
City Depot Road Cady Brook 10’ concrete bridge
Saundersdale Road Unnamed 25’ concrete bridge
Southbridge Road Unnamed 2.5’ concrete culvert
Fir was p by the B ve Office of Energy & Environmental Affairs (EEA) under the FY18 Municipal Vulnerability Prepared (MVP) Grant

Program.
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Dams

13 dams were assessed: six were classified as “severe” failure risk,
four as “moderate,” one as “low,” and two as “unknown” failure risk.

Moderate . L
Glen Echo Dam (Medium) Repair/Maintain
. Low Consider adding aquatic
Little Nugget Lake Dam (Low) organism passage
Remove to increase stream
Lambs Pond Dam Mode:rate continuity and to addres§
(Medium) beaver problems, or repair
and remove beaver debris
Unknown .
Ashworth Dam Remove or no action
(Unknown)
Severe
Lower Sibley Pond Dam . Remove
Y (High)
. Severe
Wee Laddie Pond Dam . Remove
(High)
Moderate Repalr/ Mal.ntam and.
Farm Pond Dam . consider adding aquatic
(Medium) .
organism passage
. Unknown Consider removal; more
enizesiendban (Unknown) information needed
Rail Road Pond Dam LR Remove
(High)
Power Station Dam L Remove
(High)
Carpenter Mill Pond Moderate Consider removal; more
Dam (Medium) information needed
Severe
Dam 3 (Cady Brook . Remove
(Cady ) (High)
Severe
Dam 4 (Cady Book . Remove
(Cady Book) (High)

Rail Road Pond Dam spillway structure (photo from 2015)

Water and Wastewater Infrastructure

Eight water and wastewater infrastructure sites in Charlton were
deemed “vulnerable” due to their proximity to 100-year or 500-year
flood zones or regulatory floodways.

Sites Identified as Vulnerable:

® 0ld Worcester Pump Station

o Recommendation: build a four-foot barrier around the
station to protect it from flooding

o Cost: $34,000*

® North Main Street Pump Station

o Recommendation: build a four-foot barrier around the
station to protect it from flooding

o Cost: $34,000*

® Mugget Hill Road Pump Station

o Recommendations: raise electrical equipment and install
drainage swales

o Cost: $31,750*

o South Sturbridge

o Recommendations: raise electrical equipment and install
drainage swales

o Cost: $25,000*

¢ StevensParkRoad Pump Station

o Recommendations: redirect runoff, install drainage
swales, re-set fencing and electrical panel on new concrete
pad, and grading improvements

o Cost: $61,000*

® Route 20 (MTA 5E Pump Station)

o Recommendations: protective barrier around entrance to
prevent flooding and watertight hatch over the access
entrance

o Cost: $30,000*

¢ JHammond Road MTA 6W) Pump Station

o Recommendations: seal penetrations between main and
lower levels

o Cost: $45,000*

® Pressure Regulating Vault

o Recommendations: redirect runoff and modify the vault to
minimize inflow

o Cost: $33,500*

* Does not include contractor costs (e.g., building permits and contractor bonds)

J Hammond Road (MTA 6W) Pump Station

was provided by the Ex

Program.

jve Office of Energy & Environmental Affairs (EFA) under the FY18 Municipal Vull

bility Preparedness (MVP) Grant
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Adaptation Recommendations Summary
Town of Spencer, MA

The Town of Spencer is vulnerable to flood-related damages, as evidenced by

Quick Facts - Spencer

historical and recent flooding events. The Town of Spencer, in collaboration

with the Town of Charlton and Fuss & O’Neill, developed a water infrastructure
climate resiliency plan to help mitigate the effects of future flooding events -

107 road-stream crossings assessed
11 dams assessed
16 sites were assessed for green infrastructure

that will become more frequent and intense as a result of climate change. The concept development
following is a summary of key findings and recommendations of the town’s ®  Five water and wastewater facilities assessed as
vulnerable

plan.

Road-Stream Crossings

107 road-stream crossings were assessed in Spencer:

65% of crossings are hydraulically undersized

35% of crossings have high geomorphic vulnerability
84% of crossings limit or restrict aquatic passage
43% were rated “critical” for structural condition

25% were classified as “high priority” for replacement

Recommendations:

® Replace and upgrade priority crossings (see table below) to meet

flood resilience and aquatic organism passage (AOP) goals

® Consider other upstream and downstream crossings and dams
on the same river system
In general, replace downstream crossings first
Perform site-specific data collection, geotechnical evaluation,
hydrologic and hydraulic evaluation, and structure type

High Priority Stream Crossings

(Listed by Priority Ranking)

Green Infrastructure

A screening-level assessment of potential green infrastructure (Gl)
retrofit sites was performed for 16 sites. Of these, 5 were selected
for development of Gl concepts. When applied throughout the
watershed, Gl can help mitigate flood risk resulting from outdated
and undersized storm drainage systems and increase flood
resiliency, as well as improve water quality.

Sites Identified for Gl Concept Development:

® Howe State Park
o Recommendations: bioretention and pavement removal
o Cost: $51,000

® Mechanic Street Parking Lot
o Recommendations: bioretention, underground
infiltration, and permeable pavers
o Cost: $495,000

¢ Charlton Elementary School
o Recommendations: infiltration, bioretention (with
improved pedestrian access) and pavement removal
o Cost: $441,000

® Richard Sudgen Library
o Recommendations: bioretention and permeable pavers

o Recommendation: riparian buffer restoration and native

Rendering of proposed bioretention basins at Richard
Sudgen Library

Road Stream Crossing Type
Elm Street Unnamed Two (2) 5’ concrete box culverts o Cost: $20,000
Wire Village Road Unnamed 2’ corrugated metal culvert = OGarabark
Water Street Unnamed 4’ concrete culvert plantings
Mill Street Unnamed 4’ concrete culvert S
May Street Unnamed ngu(lfl Lft(:rlll‘.g;t:?;tal
Valley Street Unnamed 6.5’ concrete box/bridge
Gold Nugget Road Unnamed 1.5’ smooth plastic culvert
Brooks Pond Road Unnamed 4’ smooth plastic culvert
Wire Village Road Unnamed 3’ corrugated metal culvert
Greenville Street Unnamed 1.5’ corrugated metal culvert
Marble Road Unnamed 1.5’ smooth plastic culvert
Fil was provided by the Executive Office of Energy & Environmental Aftairs (EEA) under the FY18 Municipal Vulnerability Preparedness (MVP) Grant

Program.

June 2019
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Dams

11 dams were assessed: one was classified as “severe” failure risk,
one as “moderate/severe,” five as “moderate,” two as
“low/moderate,” one as “low,” and one as “low/unknown” failure
risk.

Lac Marie Dam Low Consnde.r a.ddmgAOP within
limited space
Moderate .
Muzzy Meadow Dam (Medium) No Action
Low/Moderate Consider adding aquatic

Moose Hill Pond Dam

June 2019

Water and Wastewater Infrastructure

Five water and wastewater infrastructure sites in Spencer were
deemed “vulnerable” due to their proximity to 100-year or 500-year
flood zones or regulatory floodways.

Sites Identified as Vulnerable:

¢ Sevenmile River Wellfield
o Recommendation: raise the electrical equipment that
provides the well power and control
o Cost: $10,000*
¢ Cranberry Wellfield
o Recommendations: Place a barrier at the door to minimize
flooding and raise the main transformer and distribution
box
o Cost: $45,000*
® Wastewater Pump Station on Meadow Road
o Recommendations: raise the generator and propane tank
that are outside the facility and provide a barrier at the
entrance to protect critical equipment below the flood zone
o Cost: $40,000*
® UV Disinfection System at the Discharge of the Wastewater
Treatment Facility
o Recommendation: install barriers around the UV channel
and equipment (also considering relocating the facility)

(Low/Medium) organism passage
Cranberry Meadow Pond Severe Repair
Dam (High) P
. Low/Moderate .
Lake Whittemore Dam (Low/Medium) No Action
Consider modifying to allow
Sugden (Reservoir) Dam ?:::;Lar:s drawdown foradditional flood
capacity; consider adding AOP
Consider removal, or
. Moderate Repair/Maintain and add
BoaDehondEn (Medium) aquatic organism passage
Buck Hill Conservation  Moderate/Severe Repalr/ Mamta".‘ and co.n A
Dam (Medium/High) adding aquatic organism
passage
Cedar Millpond Dam AL More information needed
(Low)
. Moderate . L
Howe Mill Pond Dam (Medium) Repair/Maintain
' Moderate Study Removal to possibly
Howe Reservoir Dam . address beaver problems and
(Medium)

provide stream continuity

Cranberry Meadow Pond Dam Spillway

was provided by the Ex

o Cost: $20,000*
Pressure Regulating Vault
o Recommendations: install a level transducer to monitor
waste levels and alert system operators if water levels are
getting high and further analyze the outlet structure to
determine if properly sized and if gates are operational
o Cost: $33,500*

* Does not include contractor costs (e.g., building permits and contractor bonds)

UV Disinfection System at the Discharge of the
Wastewater Treatment Facility

jve Office of Energy & Environmental Affairs (EEA) under the FY18 Municipal V

Program.

bility Prepared

(MVP) Grant
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