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Presentation Topics

A Review of Consultation Issues / RSP Updates
I Study integration
A Schedule
A Study Interdependencies

I Focusareaselectiong role of Geomorphology Study
I Geomorphologi@spects of the stratification system
I Sedimentmovement / balance

I Downstream study limit

I Geomorphology Study field data

I 1D modeling clarifications

I 2D modeling clarifications
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Integration of Studies

USFWS CommennstreamFlow, Habitat Utilization,
DS2Y2NlIJK2ft23¢é& t{ta R2 Vy;:
resource mgmt. concerns. During 3 days of ILP stud
meetings, sequencing and integration of proposed
biological resource studies and physical processes
was not described; significant outstanding info
needed

Source: Betsy McCracken, USFWS, 9/7/2012 emall

SUSITNA-WATANA HYDRO  Clean , reliable energy for the next 100 years.




Integration of Studies

AEA Response

Source: RSP Sections 6.5.6 Schedule
(Geomorphology Study) and 6.6.6 Schedule
(Fluvial Geomorphology Modeling Study).
Additional information in 6.6.4.1.2.2
Coordination with Other Studies
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Geomorphology Study Schedule

2012 2013 2014 2015
10|20 |30 |40 |1Q|2Q |30 |40 |12 |20 |3Q |40 (10 | 20

Develop Geomorphic Classification System / Finalize Classification System -

Activity

Initial Geomorphic Reach Delineation | Finalize Delinzation » »

[dentify and Map Paleo Geomorphic Features and Geology ¢ Field Verify .

Determine Morphometric Parameters (sinuosity, slops, topwidth, etc._.) .

[dentify Key Gowerning Geomorphic Processes .
Acquire Aerial Phaoto / Complete Aerial Acguisition (if not Completed in 2012)
Digitize 19803 Habitat and Gepmorphic Features

Cigitize 2012 Habitat and Geomorphic Features | Complete Habitat Effort I |——

Assess Habitat Arsa Changs 1980s to 2012 — = .

Assess Channel Change 1980s to 2012 — ]

Initial Flow Aszessment / Final Flow Assessment

L

Determine Effective Discharge and Characterization of Bad Mobilization —

Initial Sediment Balance / Detailed Sediment Balance for Modeling s | .

Recon. Leve] Assessment of Potential Lower River Channel Changs —
Large Woody Debris

Reservoir Geomorphology

Geomorphology of Stream X-ings along Access & Transmission Line Corridor

Integration with & Support of Interpreting Fluv. Geomorph. Modeling Results
Initial Study Report /Updated Study Report T A

Legend: —— Planned Activity
# Technical Memorandum or Intenm Product
A Initial Study Report
A Updated Study Report
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Fluvial Geomorphology Modeling Study Schedule

2012 2013 2014 2015

iQ({2Q(3Q(4Q(1Q (20|30 |40 |1Q |20 |3Q|40|1Q | 2Q
Selection of 10 and 20 Modeds -
Selection of Focus Sites =
Coordination wf Other Studies on Modeling Needs Including Focus Sites .
2013 Field Data Collection / Supplemental Field Data Collection 2014 - / -
Coordinate with Other Studies on Processes Modeled .
10 Model Development and Calibration
Perform 10 Modeling of Existing Conditions and Initial Project Fun -
Resvaluate Downstream Study Limits Based on 10 Results U]
2D Mode! Development and Calibration
Perform 20 Modeling of Existing Conditions s
Perform 10 Modeling of Alternative Scenarios ]
Perform 20 Modeling of Alternative Scenarios —
Post Process and Provide Model Results to Other Studies -
Interpretation of Channel Change and Integration with Cther Studies ]

Inifial Study Report /Updated Study Report T4 A

Activity

Legend: —— Planned Activity
+ Technical Memorandum or Intenm Product
A Initial Study Report
A Updated Study Report

\_4
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STUDY INTERDEPENDENCIES FOR THE GEOMORPHOLOGY STUDY

Flow Routing (8.5.4.3)

Flow Routing (8.5.4.3)

i ' i i . USGS Extended Flow Record-(QB
Fluvial Geo. Modeling Flc()gv 5R‘(1)Lét)|ng ?gje;\r/gé;gsfs(éng)) USGS Sed. Transport Data (1980s/2012)1@)4
(6.6) T IFS Riparian (8 é) Results of Operations Modeling (Q2/Q4-14)
P . Results of Flow Routing (Q2/Q4-14)
Geology gnd Soils (4) Ice Effectg; Banks, Side Channel, Scouring, Stageld)1
Botanical (11) Timing and Duration of Reservoir Ice {Qf)
Rip.¢ Floodplain Sed. Rate, Age Surfaces, Soild4p1

2012 CrossSections (Q4.2) Vegetation Mapping (Q14)

Cross Sections () 1980s Aerials (internal) (QI2)
Thalweg Profile (Q42) 2012 Aerials (int.) (Q22/Q413) Boat Use (Q44)
Bed Material Sizes (QI3) 1980s Map Books (int.) (Q2)

LIiDAR (MaBu) (Q412) 1980s Cross Sections (Int.) {38

Aerial Geomorphic
Photos Assessment
412/Q413 .

(Q412/0413) Aerial Photo

Analysis-
Geomorphic
Features & Recon. Level Assess. of Potential Changel@1

Riverine Habitat Flow Assessment (Frequency and Duration)13@/Q4-14)
Characterization of Bed Mobilization (Q38/Q4-14)
Effective Discharge Determination (Q38/Q4-14)
Sediment Transport Assessment/Balance-(Q/Q4-13)
LWD Study (Q34) —

Geomorphic
Reach
Classification &
Delineation

Initial Reach Delineation (Q) 2012 Riverine Habitat Areas (Q32) Reservoir (_3eomorphology I Trib. Deltas {Q9
Final Reach Delineation (Q3) Digitized 1980s Habitat Areas (Q32) Aeoll_an Transport_of .DUSI.(QBJ') .
Morphometric Parameters (Q43) Habitat Stability 198052012 (Q113) S“e?’_" C_r ossing & Trans_mlssmn Line CorridorlfQ3
Site Selection (Q13) Channel Change 19802012 (Q113) Identification of Key Physical Processes-1QM4-13)

Integration w/ Fluvial Geomorphology Modeling (D4)

\l/ \L \L \L \L Many Studies Will Use
Results of the Recon. Level

inari i ; Fluvial Recreation & Assess. of Potential Change
IFSc(glg)a nan FISh(g)tUd'eS Geomorphology Aesthetics to Help Sefreir
' Modeling (6.6) (12) Downstream Limit

IF Fish (8.5)



STUDY INTERDEPENDENCIES FOR THE FLUVIAL GEOMORPHOLOGY MODELI

IFS Fish (8.5)
IFS Riparian (8.6)
Groundwater (7.5)
Ice Processes (7.6

Fish Studies (9)

Geomorphology (6.5)
WQ Study (Reservoir) (5.6)

Glacial & Runoff Changes (7.7)

Ext. Flow Record (USGS

Flow Routing( 8.5.4.3)
Reservoir Ops. (Eng.)

Geomorphology (6.5)
Ice Processes (7.6)

IFS Riparian
(8.6)

Sediment Supply (Q#2/Q4-13)

Site Selection (Q13)
Modeling Needs (Q23)
Field Data Sharing (Q3)
Specific Interest Locations w/in Site

(Q313)

Hist. Channel Change (Q3)
Identify Phys. Processes (Q3&)
Reservoir Trap Efficiency (Q2)

Flood Freq. & Flow Duration
i (Q412/Q3-13)

Daily Flows for
Base and Alt. Scenario
- Representative Yrs.
-50 Years Daily Flows

Bed MaterialMobilization
Effective Discharge
Geomorphic Processes
Threshold Relationships
(All Q413/Q4-14)

- Tributary /Accretion
(All Q313/Q4-14)

LIDAR (MaBu)(Q412)

Field Data
Collection

Cross Sections
Bathymetry
ADCP Vel. & Depth (H&h)

1D, 2D & Trib.
Delta Model
Development and
Calibration

Bed Material Samples
Geomorphic Site Assessment
(All Q413)

1D, 2D & Trib.

Delta Model
Baseline &
Alternative
Scenarios

Changes in Fine Sed./Turbidity (©4)
Bed Aggradation/Degradation (Q4)
Change in Substrate Size (Q4)
Changes in Erosion/Deposition (Q4)
Changes in Bed Load Transport

(1D:Q114/2D:Q414)

Hist. Sed. Rates (Q4)
Veg. Age Classes (<®4)

Integration of
Reach & Local
Scale Modeling &
Geomorphic
AEWSTS

Potential Changes in Habitat:
- Maintenance & Evolution

- Relative Distribution

- Areas

- Connection to Lateral Hab.
Change in Floodplain Sed. Ra
Provide 2D velocity and depth

te

(All Q414)

v

v v

v \A

IFS Fish (8.5) IFS

Riparian Fish Studies

(8.6) 9)

Recreation &
Aesthetics
(12)

Groundwater
(7.5)




Site Selection

FERC Staff Commemduringthe general
discussion on site selection, it was indicated

that AEA will need to justify use of 6 sites (or
whatever numbey.

Source: Matt Cutlip (FERC), 8/17/2012, TWG
Meeting
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Site Selection

AEA RESPONSE

Source: RSP Section 6.6.4.1.2 Focus Area
Selection added to discuss role of
geomorphology study in focus area selection.
Focus area process, schedule and criteria
provided Iin Section 8.5.4.2 River Stratification
and Study Area Selection of the Fish IFS

SUSITNA- WATANA HYDRO Clean , reliable energy for the next 100 years.




Role of the Geomorphology Study In
Candidate Focus Area Selection

A Delineate river segments and geomorphic reaches
for stratification(4/12 initial, update 12/12)

A ldentify channel types fareacheg4/12 initial,
update 12/12)

A Consider potential project effectg/12 initial, update
1/13)
I Downstream limit

I Variation w/ distance below Project

A Extent of focus areas for hydraulic and bed
evolution modelindinitial 10/12, update 2/13)
2
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Stratification

Stillwater FERC Commenttwould be useful to
further define the stratification system on a local
& reach scale

Source: Jay Stallman (Stillwater /FERC),
8/17/2012 TWG Meeting

USFWS CommentTheService specifically
requestedhierarchicallynested habitat mapping
(e.q.,Frisselket al, 1986).

Source: Betsy McCracken (USFWS), 9/7/2012,
emaill
—Z
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Stratification

AEA RESPONSE

Source: First two levels of the stratification
system are described in Section 6.5.4.1 of the
Geomorphologygudy. The remaining three
levels are described in the Study 9 Fish and
Aquatic Resources
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Levels / Hierarchy of Stratification
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Geomorphic Reach Types

A SlngIeChanneI

SC1: Laterallgonfinedw/ no sediment storage in bars, islands or floodplai

SC2: Laterallgonfined with limited sediment storage in mahannel bars anc
non-continuous baniattached floodplain segments

SC3: Laterallgonfined with sediment storage in mithannel bars, vegetated
Islands and continuous floodplain segments

A Multlple Channels

MC1:Moderately wide floodplain with significant sediment storage in braic
bars and vegetated islands

MC2: Widefloodplain with significant sediment storage in braid bars and
vegetated islands

MC3: Widdloodplain width with vegetated floodplaisegmentsseparated by
anastomosed channels with downstream base level controls

MC4: DeltaDistributary channels

—
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Middle River Reach Classification

MR- 184

MR-2 182

MR1
MR2 |
166.5
163
145
119

~— -

RM RM Type ft/mi) |Constraints
1 9
10

182 SC2 Gneiss
166.5 SC2 Quaternary Basin Fill
163 SC2 17 Granites

150 SC1 30 Granites

145 SC2 12 Moraine and Turbidites
119 SC3 10 Moraines

104 SC2 8 Moraines

98.5 MC1 8 Holocene Lacustrine and

SUSITNA-WATANA HYDRQ Clean, reliable energy for the next 100 years.
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Lower River Reach Classification

RM RM Type | (ft/ m|

LR1 98.5 MC1 Upper Pleistocene Outwash,

Moraine and Lacustrindeposits
LR2 84 61 MC1 5 Upper Pleistocene Outwash,

Moraine and Lacustrine deposits

61 40.5 MC3 4 Glaciolacustrine and Moraine
deposits

40.5 28 MC3 2 Glaciolacustrine and Moraine
deposits

28 20 SC?2 2 Glaciolacustrine and Moraine
deposits

20 0 MC4 1.4 Glaciolacustrine and Holocene

Estuarine deposits
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Sediment Movement

ARRI CommeniWillthe studies be able to

identify how sediment passed out of Middle
effects the LoweRiver?

Source: Jeff Davis (ARRI), 8/17/2012, TWG
meeting

\‘4
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Sediment Movement

AEA RESPONSE

Source: RSP Section 6.5.4.3 Sediment Supply
and Transport Middle and Lower River
addresses the sediment balance. The 1D
model of Study 6.6 will provide 1D modeling
of sediment transport from the Middle River
toijM /5 of the Lower River.
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Sediment Balance Movement of Sediment

Throughout the Study Area
A Geomorphology Study

I Initial sediment balance Support 2012 identification of
downstream study limit

I Detailed sediment balance supports:
A Development and calibration of transport equations
A Development of tributary loading
A Check on 1D sediment transport modeling

A Fluvial Geomorphology Modeling Study: 1D Model
I General bed responseAggradation/degradation
I Changes in bed material size
I Final check on downstream study limits

SUSITNA-WATANA HYDRQO Clean, reliable energy for the next 100 years




D/S Limit ofStudy

USFWS/FERC Staff CommeW¥hatis it, how
and when will it be determined. Would it be
In the ISR If not reached in RSP? Each study
needs to identify the D/S extent and put a
mechanism in place to modify the boundaries
If needed

Source: Betsy McCracken (USFWS) & Matt
Cutlip (FERC), 8/17/2012, TWG meeting
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D/S Limit of Study
AEA RESPONSE

Source: RSP Section 6.6.3.2 Determination of
Downstream Study Limit provides a discussion of
the Initially identified downstream study limit of
the Geomorphology Study and describes the
process, schedule and criteria for the
collaborative effort to finalize and reevaluate the
limit as study information is produced.

SUSITNA-WATANA HYDRO Clean , reliable energy for the next 100 years.




2012 Susitna
River Aerials
RM 98.5 to RM
61

- LR1 RM98.5
to RM 84
-LR2 RM 84 to
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Downstream Study Limit

Downstream limit will be determined in collaboration with
the TWG following a process, criteria and schedule
A RM 75 D/)eomorphology modeling limit in RSP (Dec 2012)

A Reconnaissandevel assessment of Project effects and flow
routing model results (Jan 2013)

A Tech memo on reconnaissance level assessment of Project
effects in Lower River (Jan 2013)

A TWG meeting for confirmation of D/S geomorphology
modeling limit (Feb/Mar 2013)

A 1D modeling and 2013 Geomorphology Study results and tec
memo (Jan 2014)

A TWG meetings to reevaluate/confirm D/S limit (Feb/Mar 2014
A Collect additional data if need identified (Summer 2014)

—
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Field Data Collection

FERC Technical Consultant Comment

A Requests moréetail on specific geomorphic
data to be collected at the sites.

A Based upon USFVE8d NMFSequests for
pebble counts irstudy plans requests, RSP
should include moreletail as to where and
when AEA wildo pebblecounts.

Source: Jay Stallman (Stillwater/FERC),
8/17/2012 TWG Meeting
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Field Data Collection

Source:

AEA RESPONSE

RSP Section 6.6.4.1.2.8 Field Data

Collection Efforts describes the data collection

that will
Geomor
Geomor

ne conducted to support both the
phology Study (6.5) and Fluvial

ohology Modeling Study (6.6). This

Includes pebble counts as requested by

USFWS

SUSITNA-WATANA HYDRO

& NMFS.
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Field Data CollectiogFocus Areas

A Prepare base map from aerials and LiDAR
I Geomorphic features (main channel & lateral habitats)
I Contours and existing transect locations

A Collect Topography and Bathymetry
i Verify LIDAR
I Cross sections
I Thalweg profiles
I Single & multbeam bathymetr

A Geomorphic mapping
I Terrace & floodplain boundarle ‘{,
i LWD location & influences
I Accretion & erosion

T Evidence of ice influence
—Z
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Field Data CollectiogFocus Areas (Cont.)

A BedMaterial ¢ Main Channel & Later&labitats
I Surface and subsurface
I Pebble count, bulk samples
I Potential winter video sampling througbe
I Integration with Fish IFS

A Integration with Riparian IFS
I Vegetation mapping & dendrochronolpg
I Floodplain sedimentation sequence
I Bank material

A Hydraulic Data (integrations w/ IFS)
I ADCP velocity measurements
I Discharge & flow distribution
I Level loggers and HW marks for WSEL
JI/ al yy A yau@ astinyates
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