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Overview of Case Studies
General List of Methods

Conceptual model

Generalized rules

: - Moodna
Geomorphic analysis

Preliminary sediment analysis —_

1-D sediment transport modeling J Simkins

2-D sediment transport modeling Part 4 (Nov 19)
a ov

Lagrangian transport modeling

3-D sediment transport modeling Milltown
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EMRRP

« Rapid sediment analyses

Hudson River Habitat

Restoration

Moodna Creek

Overview

Hudson River Habitat Restoration (HRHR)
Ecosystem Restoration Feasibility Study

Final Report Submittal — 7 August 2020

Lisa Baron Shoreline Restoration
Project Manager Recommended
Plan Henry Hudson Park
- Tidal wetland restoration (3.7 acres)
! "';,::“..:' - Replacement of the eroding hardened
a° | ¢ shoreline with vegetated riprap (0.6 acres of
Maya Dehner = wetlands and 1,760 linear feet of living
Project Planner J shoreline)
i;/ Large River Mosaic - Side Channel Restoration
‘Schodack Island Park
Michael Morgan + Side channel and tidal wetland corridor (8.5
Engineering acres)
Team Leader - Tidal wetland restoration (19.1 acres)
Tributary Connectivity
Moodna Creek (collectively reconnect 7.8 miles of habitat)
Gail Woolley
Project Engineer Moot Creck.
* Hudson River Habitat Restoration Sites
A —_— Utility Pipe Firth Cliff Dam Orr’s Mill Dam
Removal Removal Partial Removal

Cynthia Zhang
Cost Engineer The HRHR Final Integrated Feasibility Report and Environmental Assessment package was
submitted to HQ/NAD on 7 August 2020. The Recommended Plan includes removal of 3
barriers on Moodna Creek and restoration of 32 acres of habitat (including wetlands, side
channel and living shorelines) at Schodack Island State Park and Henry Hudson Park for a

Kyle McKay, Ph.D.
total first cost of $43,143,000 or a fully funded cost of $62,784,000.
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o Section 551 of the Water Resources
Development Act of 1996 (P.L. 104-303)

* ~125 miles of Hudson River from Troy L&D to
Mario M. Cuomo Bridge (including tributaries)

« HRHR Video: https://youtu.be/8CVcwbZWjpw
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['—_MRRP Problem Identification

Over the past 200 years, ~4,000 acres of aquatic habitat
has been lost due to USACE Federal Navigation Channel
and development:

* More than 85% of river side channels and islands were
lost from dredging and filling
— 28/29 side channels lost in upper portion of the study area
— More than 70 miles of shoreline eliminated
— 3,300 ac of wetlands lost
— 700 ac of shallow water habitat lost
» USACE constructed longitudinal dikes and dams along

the Hudson. Bulkheads and rip-rap were used to harden
over 10,100 acres of shoreline (53%)

* More than 1,600 dams were constructed in the
watershed disconnecting the river from its tributaries.

Fish Passage Barriers
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EMRRP Study Objectives H

Goal 1: Restore a mosaic of interconnected, large river  Goal 2: Restore lost ecological connectivity within

ecosystems. the Hudson River and its tributaries.

* 1.1 — Increase the extent & quality of subtidal, shallow ¢ 2.1 — Increase the connectivity of spawning, foraging,
water habitats. and resting habitats for migratory fish.

* 1.2 —Increase the extent & quality of intertidal habitats. * 2.2 —Increase the connectivity of stopover, nesting,

* 1.3 — Promote neighboring shoreline, riparian, and upland and foraging habitat for migratory and resident birds
ecosystems contributing to aquatic ecosystem integrity. from freshwater ecosystems to the ocean.

« 1.4 — Promote a balanced mosaic of habitat types. * 2.3 —Promote actions improving the transport regime

of water, sediment, and nutrients to the estuary.

Terrestrial and Key Spawning Habitats
upland areas T T
Rlpa”an and Historical Complex Habitat Mosaics for Stopover, Foraging, )
shorelines areas — — . Current and Nesting of Birds and Fish by
E' (i.e., marshes, side channels, SAV, islands) \
Intertidal 3 T
z0ne E. \ e .F_eie’i"_ﬁ'a.‘@tﬂd‘_aﬂni_g
. o — B — =
Subtidal, ) ‘———____—-—-—"""— g B
shallow waters %5 J
Movement Barriers
L T (dams, culverts)
Habitat complexes improve
Deep waters \ hydrologic, sediment, and nutrient
Historic Current ¥ regimes through increased residence
mDeepWater  WShallow Water  m Intertidal Marsh time and vegetation uptake
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EMRRP Alternatives and Measures Considered

» Large mosaic of habitats: side channels and wetland restoration

— Excavation and removal of upland soil to restore channel

— Excavation and regrading to improve hydrology
— Removal of Invasive vegetation

— Native plantings

e Shoreline restoration

— Removal recontouring

— Shoreline stabilization '
Native

— Shoreline softening planting

— Removal of invasive vegetation

» Fish passage connectivity
— Fish ladders
— Dam removal
— Partial dam removal/breach

Culvert modification

Dam Removal Rock Ramp
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National Ecosystem Restoration (NER) H
Recommended Plan

EMRRP

Shoreline Restoration: Henry Hudson Park
+ Tidal wetland restoration (3.7 acres)

* Replacement of hardened shoreline with a
vegetated rip/rap living shoreline (0.6 acres of
wetlands and 1,760 linear feet of shoreline)

Henry Hudson Park »
Schodack IslandO

()
fres 2o

gt

Large Mosaic — Side Channel Restoration:
Schodack Island Park

+ Side channel and tidal wetland corridor (8.5 acres)
 Tidal wetland restoration (19.1 acres)

USGS. FAO. IRCAN,
P laelpSuvey. Est Japan, b
OpenStresthlap contributors,

Total First Cost: $44 6M Tribu_tary Connectivity: Mo_odna Cree_k
Avg Annual Cost: $1,604K (collectively reconnect 7.8 miles of habitat)

Ecological Benefits: 59 AAHUs | E ) JE s
Unit Cost: $27,000 / AAHU gt "L

Moodna'Cree

Ml
Sources: Erl, HERE, Gamin Intermap, increment. P Corp, GEBCD, LISGS, FAO, MBS, NACAN, GeoBase, IGN, Kataster NL Ordnance Sureit s Jagan, MET
st China (Hong Kangl. contributars, and the G5 User Community

~  Hudson River Habitat Restoration Sites i = — = '
A _ e ‘m Utility Pipe Firth Cliff Dam Orr’s Mill Dam
2 —— (Removal) (Removal) (Partial Removal)

[1] 5 10 20
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EMRRP Moodna Creek Watershed

* Drainage area = 168 mi?

e Natural Land Cover ~ 63%

_ 7011 National Land Cover Kol
Dataset (NLCD)

— Open water + forests +
grasslands + wetlands
* Minor water quality issues
— EPA’s 303d listing

— Nutrients, dissolved solids,
flow alteration,...

e Three barriers in series near [
the Hudson River confluence &

_ ‘s Googla. N
Data summarized from:

Colorado State University’s

Environmental Resource Assessment and Management System (eRAMS)

Watershed Rapid Assessment Program (WRAP)
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Barrier #1 Summary:

EMRRP Utility Crossing

» Structure height ~ 2 ft

* Max reservoir width ~ 65 ft 7 | |

+ Avg river width ~ 44 f -

* Description B o . T
— Encased concrete sewer line (dormant) S e ‘
— Forms a weir with ~ 2 ft vertical drop

— Full removal

ek

pipe to be remaved ’
« 75 fest of un-encased pipe fo |
be removed
+ Cancrete olug and thrust
block to be irstolled of
pipe cut on river rignt

ad |
e decommission opc o

US Army Corps
of Engineers:
New York District

RECOMMENDED PLAN
141 RESTORATICN
=

FUDSCH RIVER HAB)
MO CREEE - 40P
TOWN OF HEY

10 November 2020
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/ Barrier #2 Summary:
MRRP Firth Cliff Dam

 Structure height ~ 9 ft
e Max reservoir width ~ 150 ft
* Avgriver width ~ 41 ft  EETTET——

al extent of spillway

e abutment

sGrade sireambed os necessary

» Description e
— Class A - Low Hazard Dam Bt
— Former textile manufacturing site

— Full removal

wtinimal valume of fing
sedimenl in impoundmenl.

In the absence of sedimsnt |
cortamination, Mver bed

shall be cllowed fo adjus!
naoturally efter dam remeval

Chonnel and watted width
nder narmal flows te 7
narrow posl do emaval

.| Legend
D Project Footprint
[ pam Removal

RECOMMENDED PLAN

HUDSGN RIVER HABTAT RESTARATIGN
MODENA CREEC - ADP 22 ARTH CUFF DAk US Army Corps

© s 3
O | ot G CoF AL of Engineers.:
CRANGE COUNTY, NEW YORK New York District
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Barrier #3 Summary:

F:MRRP Orr’s Mill Dam

» Structure height ~ 10 ft YT oo

extent of the central portion of the spillwa
*Re-grade streambed and install

* Max reservoir width ~ 87 ft
* Avgriver width ~ 60 ft

» Description | -2
— Concrete encased cobble-filled crib structure | EEEreTe SNEE

rinimal volume of fine sediment B4
in impoundment. In the absence [Ee

— Prior NYSDEC inspections characterized as | [ i
being in a state of disrepair, structurally | A
unsound, and “could fail at any time.”

TR

— Partial removal

crves as natural grads control
Legend f e
nd is anficipaled lo be upsiream

D Project Footprint of natural chr\nc\ adjustme;
[[] Boulder Cascade
[ ] Dam Breach

Tributary Cenfluence
Stabilization

RECOMMENDED PLAN

: S HUCSCN RIVER HABTAT RESTORATICN
; A N g s i MOODIA CREEK - AOP 3: ORRS MILL DAM US Army Gorps
) 2 of Engineers.

Feel TOWH OF CORMWALL

ORANGE GGUNTY, NEW YORK MNew York District
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Rapid sediment analyses H
(led by Princeton Hydro)

Sediment Risk Assessment Common Management Concerns in
Framework Dam Removal Projects
(Randle and Bountry 2017, BOR) (Tullos et al. 2016, JAWRA)

« Rapid screening of potential
feasibility-level challenges "f e

2. Collect reservoir and river data

— Aligning with risk-informed R,
decision making Vo S BELEERE
. i }:{P jl ‘ ?.a‘.i::;r:::::':;'f;m:ai.y‘— * ,j,'“
— Informing permitting process PR:EE =
YES N E'Ngoﬂ’ Smgll Rr\:ldv;n ar
/DUNE R“W""“ VO‘ -
o vk— :ﬂlli ) & l:e:lmeptt::t:el‘we nces
[ BaSIC approach (" anaestlmm risk
. . —bﬁDcvlpdmlemwl
— Review key metrics from ﬁ\ |
literature (See Part 2) o o

analysis based on risk
and assess uncertainty

9a. Seliment impacts

— Rapid analyses informed by
limited data collection o v

|_> b 4 10. Devdl p moni mitoring
L 9, x::t,t::g.l?;ﬂ(n 'Tc /m‘>m:na':u“ggr:1v:m plan
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Data Compiled

» Field observations  HEC-RAS model (flood levels only)
— Geomorphic assessment — Existing model for Orange County
— Qrain size analysis — Input flows: median, bankfull, and 1% AEP (StreamStats)
— Site-properties and constraints « Watershed sediment yield assessment
— Photographs — Erosion and Sedimentation Manual (Randle et al. 2006)
» Limited topographic survey — Higher and lower ratings for “bookends”
— RTK-GPS :

Lower Rating  Upper Rating

— Cross-sections + Longitudinal profile

— Sediment volume

=
10231 10131%

[10: 7l gully, or o erosion
lover about 25% of area 1 5

Sediment yield classification
(act/mi2) (Randle, 1996)
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EMRRP Is sediment quality a potential concern? H

* No “reason to believe” contaminants are present @™y

T 2. Collect reservoir and river data

Watershed history, site uses, etc.

. Evaluate potential for
contaminated sediment

— Sediment is predominantly compact gravel and Concern”

e . T mmon T piemiemimine
cobble with interstitial sand ¢ v |
: : : L] el
» Sediment quality sampling deferred to pre- ¢ M o o

Can sediments be relensed?

construction engineering and design (PED) —" "E_;.w.;; " "°
. /Duwl-: Rcﬁcmur\vbl umie
— Standard measure of due diligence VL (. sm.m.m ,L
A analysis “dT’e'rr]“:!'l:srell’]ll‘l?lm La|.1 |sulu.lr :luhlll.::.

|’ nlm 1I

— Required by NY DEC

— . Develup dam removal
and sediment

Sediment Type mawngement };
h \SF:‘T'II sk
7. & 8. Cond T cnmnsmmnr
AQP #.1 Grqv.el, some cobble, u-‘;";:gth! l e
Utility Line and inferstitial sand i T
AQOP #2 Gravel and cobble, numerous hgﬁdlmmumn-m
Firth Cliff Dam large boulders, interstitial sand "°
1 Develop monitoring
and adaplive .
— 9h, M un diment management plan
AQP #3 Cobble, numerous large boulders, management plan @
Orr's Mill Dam interstitial sand and gravel

Sediment analysis steps for dam removal (Randle and Bountry 2017).
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How much sediment is stored? m

L. Identify sediment

o Relative reservoir sediment volume A7 et
— T =V, (or M)/ Qq R

NO YES —> Sediment Sampling and Analysis:
OR UNKNOWN T CONEIMINANG Conce mzuons-
exceed sediment quality © 7

— Number of years of sediment load stored

4, Determine relative reservoir no YES

sed_ime-l volume & probability

Conduct Biological Analysis
d[t 'S ivity:
( n;cdmcmbcmlcnscd

* Moodna Creek structures = “negligible”

Negligible? NO
. . 5 and ullm . g un:n‘::a ¢
Approximate sediment volume (yd?) 240 5,500 5,100 _ Mhp — L
Avg annual sediment load (yd?/yr) 54,531-147,233 53,240-143,748 51,949-140,263 WIW \’ﬁx f*:;;s,;;::*
Relative sediment volume (yr) 0.001 - 0.004 0.03-0.10 0.04 - 0.10 f““&mm
Years of Rfervoir Sediment i’m"‘“ I_, A\ J
igi ‘ ) i | T o D:ndlus;sr rm s
. Negligible Small Medium Large L 9b. Modify sediment management plan
| | ‘ l management plan @
| | | Sediment analysis steps for dam removal
0.01 0.1 1 10 100 (Randle and Bountry 2017)
Moodna -t

(Randle and Bountry 2017)
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CMC1: Degree and rate of reservoir
sediment erosion

EIVRRP

%% Volume Eroded vs. Removal Timeline & Sed. Class

* Low % fine grained sediment IO —
— Sediment is predominantly compact gravel ol " Marimaci - Sard
and cobble with interstitial sand " s0f T
- Deposit width / Channel width > ~2.5
1. Utility Crossing ~1.4 0 i \ o 4
2. Firth Cliff ~ 2.0 A e

Removal timeline

3. Orr’sMill~1.2 ol Eroded 1o Wi/ Wi & S s
 Phased vs. rapid removal <0 [
— Small structures facilitate rapid removal § ] o
« Conclusion: No anticipated problems m s
ol pronach o B o

+ LaValle

O3 3 6 8 0 2z 1% 18
Width,g,p, s / Width o

Sawaske and Freyberg (2012, Geomorphology)
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CMC2: Excessive channel incision
upstream of reservoirs

2P

Confined valley geometry o o
— Anticipated rapid progression through -
channel evolution model phases

— Home and bridge at Orr’s Mill may require
minor changes and adaptive management

Low % fine grained sediment

— Sediment is predominantly compact gravel
and cobble with interstitial sand

— Likely to mobilize quickly and completely

Channel slope

— Bedrock grade control upstream of all dams

Conclusion: No anticipated problems

— Adaptive management at Orr’s Mill
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CMC3: Downstream sediment
aggradation

EMRRP

Proximity to dam
— Structures in series

— Less than 3 river miles from Hudson River

Relative sediment volume

— Largely insignificant relative to background yield jEsses

eeeeee

Channel slope and confinement

— Well-vegetated banks and narrow valley walls indicate little
potential for lateral channel adjustment or meandering

Coarse grain size

— May alter some riffles and bars downstream, but effect
would be temporary and largely negligible

Conclusion: No anticipated problems

FY20 Dam Removal Webinar Series 10 November 2020



EMRRP CMC4: Elevated turbidity H

Dam removal Ecosystem response scenarios
. . . Pre-dam condition . .
e KFine oratned ceditment | T e Rngigr;ds nsrg:cr}gsr|1r iga;':asge and successful recolonization
Flne gralned Sedlment Organism pgssag‘? rel:.u;nsn;ﬁvespicies{tg ?r‘storicastldistrihuﬁm
. some species o ife-history forms extirpated from system.
o Impounded Sedlments are largely Coarse é Non-native organisms homogenize upstream community, drivin
.. . extirpation ofgome native spgecies. : g
— Interstitial sands and silts
Upstream
e Low relative sediment volume
. SN . s | T i boadiob b of - Y
— Anticipated erosion in less than 1 year at all sites | £ R e s o e o
5 Some pre-dam species missing from reconstituted lotic river system|
* Low background turbidity levels in Moodna | g
. . . . % Invasive rip;arian species persist on reservoir surfaces (arrested
— However...grain size and relative sediment 8 K\ poundmen; S o e
volume indicate low potential for problems |,
reach to reassemble into river continuum. Mostlikely f no other
O . S dams are present in the system.
* Conclusion: No anticipated problems i .
rotracted sediment perturbation, emergence of altemative
Sk e i o o Wk,
« . . Large and long-lasting downstream effects from sediment (e.g.
Short-duration downstream sediment effects K e
. ownstream -
al IOW down Stream reaCh tO reassem ble |nt0 .Dominant perturbation-response controls
. . . . Short-term dam removal effects (hours to years)
rlver Contlnuum. MOSt Ilkely If nO Other dams Time Long-termdamremovaleﬁecls[yearstodicades)

are present in the system.”
-Bellmore et al. (2019, Bioscience)
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Is there potential for m
affecting flood stage?

+ Relativechange in flood siage (owrer [ Comgen 8 v 0|

— 1% Annual Exceedence Flood, bankfull, and median 1. Utility Crossing 0.8
» Potential for flow constriction at Orr’s Mill 2 Firth Cliff Dam 3.8
— Further investigation recommended in PED 3 Orr’s Mill Dam 35

* Conclusion: No anticipated problems.

HEC-RAS Model Plan 1) Recommended 3/11/2020  2) Existing  3/11/2020

Legend

190+
WS 1% Flood - Recommended

WS 1% Flood - Existing

Route 32 Orr's Mill e WS Bankfull - Existing

180 Bridge Dam o WS Bankfull - Recommended

—— | WS Median - Recommended
WS Median - Existing
Existing Thalweg

1704 Proposed Thalweg

Elevation ()

160+

150

15000 15500 16000 16500 17000 17500

Main Channe| Distance (ft)

FY20 Dam Removal Webinar Series 10 November 2020



Summary of Sediment Analyses for
Moodna Creek

Relative sediment volume v v v
Sediment quality

Degree and rate of reservoir v v v
sediment erosion

Excessive channel incision v v Vv ( )
upstream of reservoirs

Downstream sediment aggradation v v v
Elevated turbidity v v v
Increase flood levels v v v ( )
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EMRRP Take-away Messages

* Used a growing body of dam removal science
and literature-based summaries from other

sites to rapidly screen potential problems

— Randle and Bountry 2017, Tullos et al. 2016, Foley et al. 2017, Major et
al. 2017, USGS’s Dam Removal Information Portal,...

« Rapid methods were chosen to align with
USACE risk-informed planning approaches
(and timelines)

— Qualitative and semi-quantitative methods were key

* No analyses indicated major problems, but did
1dentify key i1ssues to be aware of in design

— Sediment quality to be monitoring in PED

« Keep the easy projects easy
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Questions and Acknowledgements

Kyle McKay, Ph.D., P.E. Lisa Baron
HRHR Project Manager
970-980-9747
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