Fluvial geomorphic and flood hazard assessment for
the Wood-Pawcatuck Watershed

Zack Valerio!, Nate Lukas®, Erik Mas?, Denise Poyer?; 1: Coastal Fellow; 2: Project Manager of Fuss & O’Neill, Inc.; 3: Project Coordinator of the Wood-Pawcatuck Watershed Association

Introduction Materials Used

The Wood-Pawcatuck Watershed, located in Southern Rhode Island and Eastern Connecticut, is Modified Vermont Geomorphic Assessment Sheets
subject to periodic floods, but little data exists on the hydrological effects of the dams, culverts, Dam Assessment forms
and bridges it contains. Many of these structures are in disrepair or were never suitable for Survey Equipment (scope, tripod, measurement rod)
moving the amount of water they face during increased flow periods. Developing a flood Laser measure & Tape measure
resiliency management plan for the watershed will help to improve this infrastructure, reduce Camera
property damage, and maintain ecosystem balances in the event of storm events that bring Waders o ‘ $
heavy rains and flooding. With the help of a federal grant from Hurricane Sandy Coastal Y e g , YL 3 A. Flood-Magnification Factor
Resiliency Grant Program, the Wood-Pawcatuck Watershed Association engaged the engineering | = I EE TN - ? |
firm of Fuss and O’Neill to develop a Flood Resiliency Management Plan. As part of this plan a
data set of accessible bridge, culvert, and dams will be created to rank their effectiveness and
hydraulic capacity. Each site was surveyed to collect both qualitative data of the location, and
guantitative measurements of the hydraulic capacities of the structures. This data, along with in-
stream geomorphic data, will be used to develop recommended actions, such as green , ) 0 ) .
infrastructure and land use management. The plan will be made available to each town in the e 'y fop o PN B e B J

watershed, RIDEM, CT DEEP, and RIEMA and other interested parties. Figure 3: Maren, Zack Figure 4: Zack holding Figure 5: Nate using
and Rachel inspecting a survey rod survey equipment
a culvert

Considering the effects of increased precipitation patterns in the New England area, and human
urbanization influences, the impact for flooding is predicted to increase in magnitude into the near
future. Applying the USGS flood magnification factor to our collected data, we can estimate that
this factor of increased magnitude will result in greater discharges, therefore causing structures to
be under greater stress.
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Collect qualitative and quantitative data for each bridge, culvert and dam within the Wood- I t e S u I tS Figure 10 (left): observed change in very heavy precipitation throughout the United States from 2010-2015

Pawcatuck Watershed to develop recommendations for infrastructure improvements that would Figure 11 (right): the magnification of flooding impacts over years in the future from 2010
most effectively improve flood resiliency within the watershed.

442 out 594 structures were assessed and organized into a table comparing capacities and
discharges at different sites (figure 6), and then were ranked according to their potential impact on

public safety (figure 7).
Methods -

Discharge |Discharge |Discharge |Discharge
Structure Name Capacity (cfs) |[(10-year ) |(25-year) |(50-year ) |(100-year ) |Capacity Ratio Capacity Ratio
UWR-WOR-18-4 604 .88 155 216 267 322 0.36 0.54 .
UWR-WOR-18-4-1 4551 415 637 844 1030 14.00 2114 Crossing Type _ Structures

F e I d D ata Acq Uisition UWR-WOR-18-5 122.55 412]  s566] 693 84.1 0.46 0.70 * |
UWR-WOR-19-2 7.47 78 112 142 172 14.99 2264 .l Trail
UWR-WOR-19-3 36.50 535 76.6 96.6 118 2.10 3.17 | Driveway
Vermont Geomorphic Assessment worksheets were used for each bridge and culvert inspected. UWR-WQOR-22-2 126.96 16.1 22 26.8 32.6 0.17 0.26 " i
UWR-WOR-24-2 23.12 10.7 139 16.4 18.6 0.60 0.91 " Local
Culvert Assessment Field Form - Geomorphic & Habitat Parameters _Field Map # Geomorphic and Fish Passage Data UPSTREAM DOWNSTREAM INSTRUCTURE UWR-WOR-25-2 4.22 184 239 283 32.2 >.66 8.55 \ State
g conmsmuitsancan | 130 48 W [ 150 43w 01z 8w WPB-FOUND-20150812 |207.78 410 550 666 786 2.65 4.00 ° |
Craniaion WPB-HET-0-2 9352 144 190 228 265 2.03 3.07 x Railroad

Future 25- Year
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Sediment deposit types . . . ]
Town Phase 1 Project point  mid-channel point  mid-channel
Elevation of sediment deposits is greater o o o o o o Trail Driveway Local State Railroad Highway

Location Longitude (E/W) than or equal to % bankfull elevation: « ‘ .
ossing Type H |ghway

Reach VTID Latitude (N/S) Bank erosion

rd bk rmoring e s | | 2t Upstream and Downstream In FEMA | Type of Figure 6 (above): example of capacities table

Stream Name High Flow Stage s no reambed scour causing underminin none none and 1
Channel Width f e Structure skewed eslrtoundﬁ.lr?der structure (gircledall thatapgly) ooter ing walls ooter ing walls -unknown DeVEIopment FIOOd Road H . H H H HP H H
(%) | | prasic orrugate o w Figure 12 (left): percent of structures vulnerable to increased flooding, and the ranking of this impact, which can be the basis for

cune_mesured toroadnay s m s m Zone? Figure 7 (left): ranking scheme for potential impact - _ " - ] ;
determining which structures may be modified. Local crossing types are of the most concern, as there are a relatively high number

Culvert Length (ft.)

Culvert Height Dietance from suctur to cam stance: | distanee: :
# of culvert a S Little to no development, mostly Trail . . . N
crossing idiife Data of local crossing types, and nearly half are rated as being highly vulnerable to adverse flooding impacts.

el corrugates
one
Culvert Width (ft) aluminum corrugate ! . .
0 ; eer SRR o o (left/right bank determined facing downstream) C-gonlge fforest fo rested Ia n d
thd Dominant vegetation type D-deciduous forest . . . . . .
Geomorphic and Fish Passage Data i ores : Figure 13 (right): total number of structures assessed within each crossing type.
= Does a band of shrub/forest vegetation that is S-shrub/sapling M OStIy o) pe n fa rm |a n dl ve ry IOW D r|Veway T t I # f
General " e s H-herbaceous/grass ota lo)
at least 50° wide start within 25 of structure es  no es no es no es  no B-bare . o a
Floodplain filled by roadway approaches: entirely partially  not significant and extend 500°or more up/downstream? R-road embankment densi ty residential area . Structures
Structure located at a significant break in valley slope: yes no unsure F%toadt-kiILe? _Wild"fe Witlh”t‘ Va mil)e of | poee ™ °
structure? (circle none or list species . . .
Culvert slope as compared with the channel slope is: higher lower same tside Stracture LOW to m Od e rate d en S|ty resi d e nt 1a I TOWh
Wildlife sign and species observed . . . .
Upstream near (up/downstream) and inside speci sign species (none sign area, Ilttle CommerCIal/lndUStrla| Road Arched conduit 50% 38%
Is structure opening partially obstructed by (circle all that apply): wood debris  sediment deformation none structure d eve | o) p me nt
Steep riffle present immediately upstream of structure: yes no (circle none or list species and sign types)
If channel avulses, stream will: cross road follow road  unsure M Od erate to h |g h d en Slty State B C I 16(y 49(y
ox Culvert () 0

Estimated distance avulsion would follow road: (feet) _ . Comments: reSidentia | a rea’ some Road
. . . . . Spatial data collected w/GPS: yes no
Angle of stream flow approaching structure: sharp bend  mild bend naturally straight channelized straight o a g
Photos taken: yes 1o commercial/industrial development _
Downstream Please fill out photo log below
o o o o o H 0, 0,
ot Roll and Frame 7 | Photo View ot High density residential area, Highway Bridge 52% 30%

Water depth in culvert (at outlet):

acutor Lomot mezsers ooty ey e significant commercial/industrial or Fuss & O'Neill. Water Resources. Wood-Pawcatuck Watershed Flood Resiliency Management Plan. N.p.. n.d. Web.
. y g P.,
ol prosnt iy downstcam of racires n development Railroad Circular Conduit 12% 40% <http://www.wpwa.org/documents/Wood-

Pool present immediately downstream of structure: yes no

e el Pawcatuck%20Steering%20Committee%20Meeting%20May%2021%202015.pdf>.

Maximum pool depth: (0.0 feet or >4feet)
Downstream bank heights are substantially higher than upstream bank heights:  yes no

Culvert Material

Figure 8 (above right): summary of all structures and their potential impact rating, organized by structure type "Vermont Stream Geomorphic Assessment; Appendix G." N.p., n.d. Web.
<http://www.watershedmanagement.vt.gov/rivers/docs/rv_SGAB&CProtocols.pdf>.

Stream Geomorphic Assessment Handbooks VT Agency of Natural Resources Stream Geomorphic Assessment Handbooks VT Agency of Natural Resources
March, 2009 - - March, 2009

Figure 9 (below): example of table ranking structures based on their potential impact

Fi 1: Culvert Fi 2: G hi : : : :
igure 1: Culver lgure 2: Leomorphic Mas, Erik, P.E. "Memorandum." Letter to Wood-Pawcatuck Watershed Project Steering Committee. 26 May 2015. MS.
Assessment (page 1) Assessment (page 2) N.p

Structure Name Surrounding Area FEMA Flood Zone? Type of Road Overall Ranking http://mww.wpwa.org/documents/Proposed%20Technical%20Assessment%20Methods%20and%20Geographic%20Prioriti

AWR-GRE-0-6 Little Development/Forested No Low es.pdf
AWR-GRE-10-1-1 Little Development/Forested Yes Medium

D ata ASS e S S m e n t AWR-GRE-10-2-1 Little Development/Forested No Low
AWR-GRE-1-2 Little Development/Forested Low

AWR-GRE-3-1 Low to Moderate Density Residential/Commercial Medium

AWR-GRE-4-1 Little Development/Forested Low

AWR-GRE-5-1 Low Density Residential/Mo Commercial Low

Use USGS Streamstats to define watershed delineations and peak flow data AWR-GRE-5-2 Low Density Residential/No Commercial Low ‘ I l OW e g e I I l e I I S
. . . . .. .. . AWR-GRE-6-1 Little Development/Forested Medium

Use Culvert Master application to estimate hydraulic capacities and efficiencies of each AWR.GRE71 Little Development/Forested ow

structure AWR-GRE-8-2-1 Little Development/Forested Low

. . . . AWR-GRE-8-2-2 Little Development/Forested Low We would like to thank our mentor, Denise Poyer, our friends from Fuss & O’Neill; Maren Frisell, Celicia Boyden, Rachel Weiter &
Inputting data into Excel so that each structure could later be ranked and deficient structures ! . . o . .
Sean Arruda, the Coastal Fellows Program and Brianne Neptin. Funding for this project was provided by the Hurricane Sandy Coastal

could be determined Resiliency Grant Program.




