Second Public Meeting
“The Problem”
MARCH 16, 2023




Planning Study Overview

» General Scope: Planning Study for the Mumford River / Dark Brook watershed and river

corridor with a specific focus on the issue of flooding within Manchaug Village

» Scope & Schedule
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The Problem Meeting - Agenda

» Project Area Overview
» Evaluations

» Evaluation Findings
» Next Steps

» Discussion
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Reach A Overview

5.4 river miles
7.8 mi2watershed
14 crossings

» 6 dams

» 1former dam

» 7 road crossings

15 identified locations

Reach A Locations

MA03383 Number Two Pond Dam
MAO03382 Number One Pond Dam
West Sutton Road

Central Turnpike East
Central Turnpike East #2
Mendon Road Main
Mendon Road East

7.1 Manchaug Road East

8 MAQ02889 Homes Pond Dam
9.1 Sutton Falls Pond

9.2  MAO0Q0956 Sutton Falls Pond Dam

/ Torrey Road
Stevens Pond
MAQ0957 Stevens Pond Dam
__/Manchaug Road

11.2
5T orienos with Dark Brosk




Reach B Overview

3.7 river miles
3.5 mi2watershed
10 crossings

» 3 dams

» 1 former dam

» 3 cart paths

» 3 road crossings

16 identified locations

Reach B Locations
MA02894 Summit P
P s
e Coure b
_ Eellente Pedie
Golf Course Path #3
__Golf Course Limits

N .Wétl;smd”/.lmpoundment

(Possible Beaver Dam)
T
Upper Tucker Pond
MAO00660 Upper Tucker Pond
South Dam (Cote Lane)
MA02882 Upper Tucker Pond
East Dam (Putnam Hill Road)
S UpperTucker Do D
(Current Beaver Dam)

—

14 Mumford River Confluence




Reach C Overview

1.9 river miles
18.3 mi? watershed
» 7.8 mi2 from Reach A
» 3.5 mi2from Reach B
» 11.4 mi2direct
» 10.4 mi2from Whitins
» 6 crossings

» 2dams

» 1former dam
» 3 road crossings

» 9 identified locations

Reach C Locations
Former Lower Tucker Pond Dam

MA02881 Mill Pond #1 Dam
Whitins Road East
. Whitins Road West |
Confluence from
Whitin Reservoir Dam
Main Street East
(Manchaug Road)

Potter Road Impoundment

L dlin L Baie Fead e

Potter Road




Reach D Overview

1.6 river miles

29.4 mi2watershed
» 7.8 mi2 from Reach A
» 3.5 mi2from Reach B
» 11.4 mi2 from Reach C
» 6.7 mi2direct

4 crossings (1 dam, 3 road)

5 identified locations

Reach D Locations




Evaluations

» Hydrologic! & Hydraulic? (H&H)
Modeling
» Current and Future3 Rainfall
Scenarios
Decipher Model Results
Identify Strengths &
Vulnerabilities of Assets
» Dams
» Roadways
» Structures (EAD#4)
» Watershed-Wide Assessment

Rainfall Data Used for Modeling

m Current m Future

Rainfall Depth
(Inches)

18.3
111 12.3
8.0 8.0
435_2 6.3
THIRIN
"TH 1 N

1-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 200-yr 500-yr  1,000-yr
(100%) (50%) (20%) (10%) (4%) (2%) (1%) (0.5%) (0.2%) (0.1%)

Storm Event
Recurrence Interval
(Annual Exeedance Probability - AEP)

Definitions:

1. Hydrologic Modeling: Used to determine how rainfall interacts with the

ground surface.

» How much of the rain is absorbed by the ground surface?

» How much of the rain runs off to rivers and streams? And how much does it
runoff?

2. Hydraulic Modeling: Used to determine what the runoff does to the
river, its floodplain, and nearby infrastructure.

» How high and wide does the water level reach? And how fast is it flowing?
» Whatis expected to be impacted by those water levels?

3. Climate Change Informed Predicted Future Rainfall Data
4. EAD: Equivalent Annual Damage
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Hydrologic Modeling

» Subbasin Development (31 each)
Hydrological Parameters (mi2, CN, Tc)
Rainfall (Current & Future)
HydroCAD Model
Model Results Used Directly for Reach A
Produced Runoff Hydrographs for Reaches B-D

Whitin
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Drainage Area Parameters
Basefiow Tc Curve Number
Name S Min_ | _LFP_|CN % Imp | Imp acres
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ManchRoad US of SF Pond 13 73
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Manchaug Pond 79 72
Stevens Pond 19 73
__ DarkBrook Mendon Road X 12 i 77}
DB Goif Course . 06 | 12 s
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HSG: Hydrologic Soi Group LCG: Land Cover Group
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Hydraulic Modeling

» HydroCAD Model for Reach A
» HEC-RAS 2D Model For Reaches B-D
» Topography, Land Cover, Crossing
Information
» Flow Data from HydroCAD

» 10 storm events x 2 rainfall scenarios

Inflow Area=4,
Peak Elev=521. 3
Storage=6,471.162 af |




Reach A
Model Results

» Dams
» #9 Sutton Falls Pond Dam
» #10 Manchaug Pond Dam
» #1171 Stevens Pond Dam
(SPD)

» Roads
» All upstream (US) of Sutton
Falls Pond Dam
>

» Manchaug Road downstream
(DS) of SPD

» Structures

» 4 US of Manchaug Pond
» 53 along Manchaug Pond

o S

Roadways #3-#7.1

- 5-year to 25-year capacity
- Poor Stream Connectivity
- Prone to Debris Clogging

y R - - 10-year capacity (<Spillway Design
- ¢ =\ : Flood (SDF))
\ - $ B 5 - Significant Hazard

Manchaug Pond Perimeter Roadways

& - 11 Roadways (13 Locations) become
inundated & impassible from elevated pool %
levels within Manchaug Pond; starts at the |
25-year.

Manchaug Rd (x2)
@l Waters Rd (x2)
Ledgestone Rd
Lakeshore Dr
Summer Ct
Bigelow Rd

HoughRd
Parker Ct
Holt Rd
Torrey Rd
Irma Jones Rd

#11.2: Stevens Pond Dam
- 1,000-year capacity (<SDF)

- Moderate Flood Attenuation
- High Hazard

#11.2: Manchaug Rd
- Capacity driven by US Dams
- Poor Stream Connectivity
- Prone to Debris Clogging

#10.2: Mancha Pond Dam

- 1,000-year capacity (<SDF)
- Extensive Flood Attenuation

- High Hazard

#9: Sutton Falls Pond Dam

LEGEND

|:| Structure with EAD

=== Flooded Roadways

Town Lines




Reach B Model Results

» Dams
» #11.2-11.3 Upper Tucker Pond
(UTP) Dams
» #12 Former UTP Dam (Current
Beaver Dam)
» Other Beaver Activity

» Roads
» Putnam Hill Road (5 locations)
» Tucker Lane (3 locations)

» Cote Lane (3 locations)

» Structures
» 37 with potential for EAD
» 15 along Upper Tucker Pond
» 11 downstream of UTP

Beaver Activity

#10: Tucker Ln
- Out of Bank Flooding of
channel upstream results in
road overtopping west of
bridge >5-year

#11.2-11.3: UTP South &

East Dams
- 2-year capacity (<SDF)
- Overtops/Inundates Cote Ln
(x3), PHR (x3), Tucker Ln (x2)
- Low to Moderate Flood
Attenuation
- Significant Hazard (Warrants
High)
- Poor Condition

#13: Putnam Hill Rd
- 10-year capacity
- Poor Stream Connectivity
- Prone to Debris Clogging

LEGEND

- Baseflow

100-year Current

#9: Putnam Hill Rd
- 10-year capacity
- Fair Stream Connectivity
- Prone to Debris Clogging

1,000-year Future
D Structure with EAD

#12 Former UTP Dam

(9° High Beaver Dam)
- Notable Head Differentials
- Failure Risk (Significant Impacts)
- Attenuation (<10-year)




Reach C
Model Results

» Dams
» #1 Former Lower
Tucker Pond (LTP)
Dam
» #3 Mill Pond Dam

» #8 Potter Road Dam
» Other Beaver
Activity
» Roads

» #4 Main Street

» #9 Potter Road

» All 6 Tribs (3 Main
Street, 2 Whitins
Road, 1 Mumford
Road)

» Structures
» 25 with potential
for EAD
» Mill Site #1

#1: Former LTPD
(3" High Beaver) Dam
® - Head Differentials

e Imacts)

ected: 'ReachC"

#3: Mill Pond #1 Dam
- 10-year Capacity (<SDF)
- Non-Jurisdictional
(Warrants Significant)

#4: Main St
- Limited Height (3’-8’) likely results in
Moderately Prone to Debris Clogging
- Weir DS - Poor Stream Connectivity

#6.1-6.3: Main St Crossings
- High Head Differential

- Poor Stream Connectivity

- Prone to Debris Clogging

‘é

#6.4: Mumford Rd
- 10-year Capacity
- Poor Stream Connectivity
- Prone to Debris Clogging

o A o Ol b ¢

Py

#8: Potter Rd Dam
- 10-year Capacity (<SDF)
- Non-Jurisdictional
(Warrants Low/Significant)

LEGEND

- Baseflow

100-year Current
1,000-year Future

|:| Structure with EAD
——Town Lines

#5.1-5.2 - Whitins Road
-5.1: 50-yr / 5.2: 1-yr (Collapsed)
- Poor Stream Connectivity
- Prone to Debris Clogging

Possible
Past/Current Beaver
Activity Along
Mumford River




Reach D Model
Results

» Dams
» #5 Old Mill Pond
DET)
» Roads

» #4 Cook Street

» Structures
» 22 with potential
for EAD

#5: 0ld Mill Pond Dam

- Impacts hydraulics at Cook St.
- Poor Condition

. e
#4: Cook St

- Head Differentials

- Moderately Prone to Debris

Clogging

LEGEND

T
- Baseflow

100-year Current
1,000-year Future
|:| Structure with EAD




Model Findings - Within Report

1. Sutton Falls Pond Dam — limited capacity and SDF compliance
i1. Manchaug Pond Dam — attenuation, hazard, and SDF compliance

iii. Stevens Pond Dam — attenuation, hazard, and SDF compliance

Roadways

All roadways upstream of Sutton Falls Pond Dam — limited capacity, poor stream
Crossings along Reach A (Mumford River Upstream of Dark Brock Confluence) connectivity, proneness to debris clogging

Location Drng. Area Crossing Information

General Discussion Capacity 1. Roadways along Perimetcr of Manchaug Pond — flooding from Manchaug Pond
River Mi. 5.m. Name Description Owner Current CCIPF storm pool elevations
0.2 0.3 MAD0671 Stump Pond Dam 8" high dam embankment Private Significant Hazard Dam; Likely no attenuation, not modeled - -

Manchaug Road DS of Stevens Pond — poor stream connectivity, proneness to

0.6 0.6 MAD3383 Number Two Pond Dam 5" high dam embankment Private Mon-lurisdictional Dam; Likely no attenuation, not modeled debris clogging, capacily dependent on dam attenuation provided upstream

nE a7 MAD03382 Number One Pond Dam : 11' high dam/roadway embankment with E— ant Hazard Dam in Poor Condition; Some attenuation - Structures:
. . (Town Farm Road) three 3° CMP spillway conduits provided by impoundment and dam i. 58 structures identified as having potential to sustain flood damage.

West Sutton Road 11" high roadway embankment with

. . . Structures Impacted by Flooding Along Reach A
Town Crossing provides no attenuation; not modeled

uninventoried low head dam upstream Address ary Description start of Damage

Current | caPF
= = 650 Central Turnpike House in Clase Proximity with River ND ND
Split flow upstream sends a portion of the flow to a second e e aes R
crossing along a trib located 600" east - 7' high embankment 381 West Sutton Road House in Close Proximity with River ND
. r . B A B Sutton Falls Camping Area Intake Building -
with 3" pipe; Neither culvert offers attenuation; Capacity of 20Manchaug Road May See Flocding during eventsthat OT
. . . . . Sutton Falls Pond Dam
main culvert is fine {1,000-yr), but capacity of east culvert is SO e T o e e A
limited (10-yr) high poc! leve s in Manchaug Pond
T - N - 11014 | 115 LEDGESTONE RD. Same Description as#5 $10,410
4" high roadway embankment Crossing provides no attenuation; not modeled 11138 | 33 HOUGH RD Same Description as#5 . 89248
111-15 84 BIGELOW RD ‘Same Description as#5 82,704
- . - . = Py 110-20 | 101 LEDGESTOMNE RD ‘Same Description as#5 $8,257
Crossing provides some attenuation; Split flow condition P R i o i
upstream sends a portion of the flow to a second crossin 11118 | 55 BIGELOW RD Same Description as#5 . 59,453
9" high roadway embankment with 6' CMP P . P . 3 . .g 110722 | 59 LEDGESTONE RD. ‘Same Description as#s 2572
located 1,400" southeast - 4" high embankment with 1.5' pipe; 11118 |53 BIGELOWRD. ‘Same Description 245 52,738
- - s - 11023 | 87 IEDGESTONE RD, Same Description as#S 103 | 2,501
Capacity of main culvert is fine (100-yr), but capacity of east P T ) i w1 | Saom
culvert is limited (5-yr) 110-13 | 117 LEDGESTONE RD. Same Description as#5 52,564
42 11 | 126 MANCHAUG RD. ‘Same Description as#5 $5,29%.
- . - - . 18 111-04 3 HOUGH RD. Same Description as#S 6t 1,917
7" high partially breached dam Non-Jurisdictional Dam that appears to be partially breached; 1160 |25 HoUGH RD Shme Desiption sss 12,224

Private ot
. : 111-14 [ 82 BIGELOWRD | DOUGLAS Same Description as#S 52,976
embankment Likely no attenuation, not modeled e RerEy AT ey T e i S

Sutton Falls Pond Impoundment Private 9' deep impoundment with 3' of freeboard 2| %5 |13 ] 7HOUGHED | DOUGLAS Same Description 2c#5
110-21 | 95 LEDGESTONERD | DOUGLAS ‘Same Description as#3
. ) ; . 3 . House likey to experience flooding durng
Significant Hazard Dam in Fair Condition; Little attenuation 48,35 SPARKERRD SUTTON high pool levels in Steve ns Pond
- . . . =] 110-18 | 105 LEDGESTONE RD | DOUGLAS ‘Same Description as #5
Private provided by impoundment and dam; >10-year storm will overtop e e i
the dam; SDF for dam is 100-year - not SDF compliant 1ia7 {12 PARKERCT | DOUGLAS
110-15 | 113 LEDGESTONE RD | DOUGLAS
a7 122 MANCHAUG RD SUTTON
37" deep impoundment with 8' of freeboard; Grade control Tt | et metlow Ap | DOUGLAS
. . . . . . . 0 111-34 30 HOUGH RD DOUGLAS
Manchaug Pond Impoundment Town & Private within impoundment limits the drawdown potential to 8' below D e Ryt
normal pool 11017 | 105 LEDGESTONE RD | DOUGLAS Same Description as#5
o 24 HOLT RD. SUTTON ‘Same Description as#5
L i High Hazard Dam in Fair Condition; Dam provides extensive 11110 a8 BIGELOWRD | DOUGLAS
29" high dam/roadway embankment with . . 11115 [ 778 BIGELOWRD | DOUGLAS ‘Same Description as#5
) vt Gt wwie e asloy attenuation; Dam can accommodate all recurrent storm events; 1115 2 PARKER & DOUGLAS Same Deccription ac#5
., . Cannot accommodate its SDF, the 1/2 PMF; therefore, dam is 42,10 | 1245 MANCHAUGRD | SUTTON ‘Same Description as#5
culvert and 2' square gated LLO conduit . 11132 |18 HOUGH RD DOUGLAS Same Description as#5
not SDF compliant 11146 | s pamkeRCT. | DOUGLAS ‘Same Description as#s

" . - " 11148 18 PARKER CT DOUGLAS ‘Same Description as#5
Stevens Pond Impoundment 18" deep impoundment with 5' of freeboard T S e B Some Desciption oot

High Hazard Dam in Fair Condition; Dam provides some 11027 177 LEDGESTONERD. | DOUGLAS Same Description ast5
429 124 MANCHAUG RD SUTTON iptic

MAQD0957 Stevens Pand Dam .. . . attenuation; Dam can accommodate all recurrent storm events; 11026 | 79 LEDGESTONERD | DOUGLAS Same Description as#5
5.3 7.7 16" wide Spiliway and 3 square LLO Town . . 111-12 64 BIGELOW RD DOUGLAS ‘Same Description as#5
(Manchaug Road) ) . Cannot accommodate its SDF, the 1/2 PMF; therefore, dam is T T T v T B
routed to 16"wx5'h arch culvert under road .

not SDF COmp'lant 110-25 | 81 LEDGESTONERD | DOUGLAS
110-16 | 111 LEDGESTONE RD | DOUGLAS
12 5.4 - 7.8 Confli with Dark Brook Open Channel Private 11024 ESTON DOUGLAS Same Description as#5
102-7 DOUGLAS ‘Same Description as#5
*Not included in data collection task; information provided from available documentation, LIDAR terrain data, and aerial imagery 11011 | 6 BIGELOWRD | DouGLAS
102-6 34 LEDGEWOOD DR DOUGLAS
428 | 1325 MANCHAUG RD | SUTTON 'SEime De scrption as 45
11043 8 SUMMER CT DOUGLAS ‘Same Description as#5
1221 o 120 MANCHAUG RD SUTTON ‘Same Description as#5
280 1211 76 OAKST DOUGLAS ‘Same Description as#5
1214 o 62R WATERS RD SUTTON ‘Same Description as#5
125 110-8 0 LEDGESTONE RD DOUGLAS ‘Same Description as#5

*Approximated frst floor elevation based upon avaiable LIDAR

Central Turnpike 7" high roadway embankment with 4"wx6'h
box culvert

$2,109

conduit

MA02899 Homes Pond Dam

MADDS56 Sutton Falls Pond Dam | 12' high dam embankment with 19' long
(Aldrich Lane) spillway

MADD355 Mancahug Pond Dam
(Torrey Road)

30" high dam/roadway embankment with

BB BB BBBLBBBEEES
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Selected: 'Impervious Areas' : : ; v LEGEND

Watershed-Wide Assessment S s o

Roadways

- Other Impervious

— Rjver

Impervious Area Counté Area Percent of
Type (acres) Drainage Area

Drainage Area

Town Lines

Total Paved 8,800
Surface Water 20 1,638 8.7%

LEGEND

Structures

Roadways

- Other Impervious

—— Rjver

Drainage Area

Town Lines




Next Steps: Contact Information:

» Develop Improvement Strategies (Solutions) » Jen Hager:

j.hager@town.sutton.ma.us

» The “Solutions” Meeting (508)-865-8729

» April 27th, 6:00pm, Location: TBD

» Planning Study Report - Draft
» Available to Public - May 12th Target date
» Public Comment Period Until - May 22nd

» Select Board Meeting - Present Draft of Study
» June 6th, 6:00pm, Sutton Town Hall

» Planning Study Report - Final
» June 30th



Discussion
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