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Road Map for Today’s Presentation

Review of Q1 Riparian IFS Tasks
|. Focus Area Selection Process & Results

Il. Riparian Groundwater / Surface Water Field
Design
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| 2013: Primary Q1 and Q2 Tasks

1. Develop detailed outline for critical review of
1980’s Susitna River data, and current floodplain
and hydro project floodplain vegetation research
(RSP Section 8.6.3.1)

2. Focus Area Site Selection (RSP 8.6.3.2)

 Riparian process domain delineation

3. Riparian groundwater field design and
Groundwater / Surface Water Instrument Layout
and Installation (RSP 8.6.3.6)

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




Review: Riparian Process Domain

Framework
* Primary objective to use a quantitative method based
upon repeatable geologic and geomorphic variables to
delineate similar channel / floodplain river segments.

 Geomorphic variables reflect influence of systematic
geologic and geomorphic processes.
— Valley geometry: channel/floodplain confinement
— Channel gradient
— Channel type

 RPDs will be reviewed in Q4 2013 including Ice
Processes, Beaver Activity, Channel Migration &

Channel Turnover.
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Riparian Process Domains and Riparian
IFS Focus Areas

Legend f

Riparian Procass Domain /
RPD 1
RPD 2
- RPD 3
RPD 4
RPD &
‘ Rparan IFS Foous Aroa
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Small Riparian IFS Technical Work
Group Meeting

 Webinar held February 21, 2013

* Goal: collectively agree upon 2013 riparian
vegetation sampling approach, including
Middle River Focus Areas selection and Lower
River Riparian Field Design

e Attending: Robert Henszey, USFWS; Chiska
Derr, NMFS; Aaron Wells, ABR; Kevin
Fetherston, R2; Kate Knox, R2; Alice Shelly, R2
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Proposed
Riparian IFS
Focus Areas

Excerpt From
RSP Table 8.6-6

~—Z
SUSITNA-WATANA HYDRO
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Location (PRM)
=
=
§ Z Area
Focus Common Geomorphic z § Length
Area D Name Description Reach = {mi)
Foos Area approamately 1.4
Area- Watana Dam miles downstieam of dam MR-1 185.7 | 1847 1.0
184
Focus Stephan Lake, | Wide channel near
Area- Complex Stephan Lake with MR-2 1754 | 1736 1.8
173 Channel complex of side channels
4?/
Foous Rha D Area with single side
Ared- :::]ptﬁ' ('h::(‘fﬂ channel and vegetated MR-2 1730 | 16 14
7 e | island near Stephan Lake
Focus .

; - Single channel area at . ; . &
?:lr.;a Portage Creek Portage Creek confluence MR-5 1523 | 1518 0.5
f\?sl]ﬁ Side Channel ld:g;:];.r)llrl:i:m i MR-6 st | 1444 13
iy 21 approximately 2.3 miles s W ' »

upstream Indian River
Focs Area covering Indian River
Ared- Indian River and upstream channel MR-6 134 | 1418 16
41 compilex
‘h
~ T
Foous Channel complex including
Area- Gold Creek Side Channel 11 and MR-6 400 | 1387 13
138 Slough 11
3—<
Focus Chaneel complex including
Area- ?Z"" :;::*Pk Slough 8A and Skull Creek MR-6 1297 | 1281 L6
128 dale side channel
—_—— ———
Foos Area 0.6 miles downstream
Areg- Lane Creek of Lane Creek, including MR-7 1165 | 1153 12
15 Upland Slough 6A I
o5 | yhiskers
Area- Siouah Whiskezs Slough Complex MR-8 1060 | 1043 1.2
104 S

VAVAVAV.
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Proposed Riparian IFS Focus Areas
Location (PRM) Associated Riparian-IFS Focus Areas
Location (PRM)
S S
(S (S
£ Q e et
Middle River S ? S ?
Riparian Process 13 = 13 =
Domain = Q Focus AreaID | Common Name = Q
Stephan Lake,
RPD1 187 168.25 | Focus Area-173 Complex 175.4 173.6
Channel
RPD2 168 153.75 None N/A N/A N/A
Focus Area-138 Gold Creek 140 138.7
RPD3 1535 | 108 | FocusArea-128 |  “rul Creek 129.7 128.1
Complex
Focus Area-115 Lane Creek 116.5 115.3
RPD4 107.75 | 104 | FocusArea-104 | \VMISKersSlough | 445 104.8
Complex
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Rationale for Riparian IFS Focus Area

Selection

Focus Area ID Common Name Riparian IFS Riparian IFS Selection Rationale
Not-selected. Floodplain vegetation occurs on only a few
Focus Area-184 Watana Dam mid-channel island bars. Non-focus area vegetation
sampling will be conducted in these areas.
Focus Area captures the diversity of floodplain vegetation
Stephan Lake, . : O
Focus Area-173 X types in the upper moderately confined riparian process
Complex Channel : . .
domain from the dam site to Devils Canyon.
Not-selected. Approximately 0.5 miles south of FA-173.
Stephan Lake, _ . : .
Focus Area-171 . Similar vegetation types but less floodplain terrain
Simple Channel .
complexity.
Focus Area-151 Portage Creek Not-selected. Stegp valley vyallg |mm§dlately adjacent to
channel. Floodplain vegetation is minimal.
Not-selected. Process domain representative vegetation,
Focus Area-144 Side Channel 21 however, lacking in off-channel water body and wetland
complexity.
Focus Area-141 Indian River Not selected. Very limited floodplain area.
Focus Area-138 Gold Creek N Representative floodplain vegetation types and river right
beaver dam wetland complex.
Focus Area-128 Skull Creek N Representative roodp-Iam vegetahop types and complex
Complex off-channel water bodies and associated wetlands.
Representative floodplain vegetation types and off-channel
Focus Area-115 Lane Creek X water bodies associated with beaver dam wetland
complex.
Transition riparian process domain between, Three Rivers
confluence and moderately confined riparian process
Focus Area-104 Whiskers Slough X domain. Representative floodplain vegetation types and

off-channel water bodies and associated beaver dam
wetland complexes.

SUSITNA-WATANA HYDRO
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Phato Date: May 25, 2011
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Viereck Level Ill Plant Communities
in Focus Areas relative to RPD1

RPD1 FA-184 FA-173 FA-171
(PRM Watana | Stephan Stephan

Plant Community

168.25- Dam Lake Lake
187) Complex Simple
. Yes Yes
Closed Conifer Forest (3625.5) No (44.4) Yes (134)
. Yes Yes Yes Yes
Th e sum Of | en gt h S Open Conifer Forest | 1003 | (60.09) | (a07.9) (111)
Yes Yes

Conifer Woodland No No

(line-intercept o | aosy

. Yes Yes Yes Yes
Closed Mixed Forest

I . h d . (2912) (81.1) (268.3) (314.1)
sampling methoa; Ve [ [ [ =
pen Viixed Fores (5567.7) | (134.7) | (746) (715.4)
. Yes Yes Yes
length in meters) for Mixed woodland | v [ e | = | e
Yes Yes Yes
ea C h Cove r ty p e a re Closed Broadleaf Forest (250.7) (8.5) (81.5) No
. Open Broadleaf Forest (3\;:%4) No (11‘:8) (:;51)
reported in
Broadleaf Woodland (31.3) No No No
parentheses. Closed Alder/Willow | ves | ves | Yes | ves
Shrub (750.9) | (28.4) (246.9) (24.8)
Open Alder/Willow Yes Yes Yes Yes
Shrub (585.6) (35) (155.5) (47)
Herbaceous (4\;3%8) No (:;Z) No
. Yes Yes Yes Yes
Partially Vegetated (228.4) (27.7) (119.7) (25.4)
Non-vegetation cover Yes Yes Yes Yes
types! (16012.4) | (810.8) | (1857.3) | (1164.2)

Total Transect Length 38945.4 | 1301.6 | 4209.4 2585.0
—Z- # of Plant Communities 13 8 11 9

SUSITNA-WATANA HYDRQ Clean, reliable energy for the next 100 years. % Plant Communities
overlap with RPD1

100% 62% 85% 69%




Viereck Level Ill Plant Communities

The sum of
lengths (line-
intercept
sampling
method; length
in meters) for
each cover type
are reported in
parentheses.

—z
SUSITNA-WATANA HYDRO

in Focus Areas relative to RPD3

FA-151 FA-128
Plant Communit RPD3 Portage FA-144 FA-141 FA-138 Skull Creek FA-115
\ (PRM 108-153.5) 2 Side Channel | Indian River | 4Gold Creek Lane Creek
Creek Complex
21
Closed Conifer Forest No No No No No No No
. Yes
N N N N N N
Open Conifer Forest (1243.9) o ) ) o o o
Conifer Woodland ves No No No No No No
onifer Woodla (307.6)
Closed Mixed Forest ves No ves No No No No
0s€ edrores (5325.2) (20.8)
. Yes Yes Yes Yes Yes Yes Yes
Open Mixed Forest (15444.3) (40.1) (30.4) (490.5) (257.6) (7.6) (322.6)
. Yes Yes Yes Yes Yes Yes
No
Mixed Woodland (6053.8) (125.5) (215.4) (73.7) (816.8) (233)
Yes Yes Yes Yes Yes Yes
N
10657. ° 45.7 1 7.
Closed Broadleaf Forest (10657.8) (645.7) (328) (1230) (307.9) (263)
Yes Yes Yes Yes Yes Yes Yes
Open Broadieaf Forest (17955.5) (9.5) (403.1) (140) (1271.9) (2240.5) (674.6)
Yes Yes Yes Yes
No No No
Broadleaf Woodland (3480.4) (312) (61.9) (197.1)
. Yes Yes Yes Yes Yes Yes Yes
Closed Alder/Willow Shrub (6008.8) (24) (232.9) (34.9) (439.5) (268.8) (21.5)
. Yes Yes Yes Yes Yes Yes
No
Open Alder/Willow Shrub (6188.6) (327.1) (330.9) (223.3) (307.1) (61.2)
Herbaceous Yes No No No Yes Yes Yes
(4138.2) (234.9) (21.3) (183.5)
. Yes Yes Yes Yes
No No No
Partially Vegetated (677) (106) (48.9) (50.9)
Non-vegetation cover types! Yes Yes Yes Yes Yes Yes Yes
g ypP (65375.2) (456) (2808.3) (2360.6) (1944.8) (3313.2) (2553.4)
Total Transect Length 142856 561 4604 3949 5727 7345 4510
# of Plant Communities 12 4 9 7 8 8 8
% Plant Communities overla
° P 100% 33% 75% 58% 67% 67% 67%

with RPD3




Viereck Level Ill Plant Communities in Focus
Areas relative to RPD4

RPD4 FA-104
Plant Community (PRM Whiskers
104-107.75) Slough
Closed Conifer Forest No No
Th e S U m Of I e n gt h S Open Conifer Forest (5?;%3) (;(555)

(line—i nte rce pt Conifer Woodland (\;e;) No

sam p | i N g m et h Od’. Closed Mixed Forest (5285.1) (109.6)

. Y Y
Open Mixed Forest e e

length in meters) for eavosdons | o | 0

each cover type are Cosed brondieatForest | ¢ |t

(2776.5) (994.1)

Yes Yes

re po rte d i n Open Broadleaf Forest (1328.1) (831.)
Broadleaf Woodland ves ves

p a re nt h ese S . Closed Alder/Willow e e

Yes Yes
Shrub (320.5) (313.6)
Open Alder/Willow Yes Yes
Shrub (508.9) (185.3)
Yes Yes
Herbaceous (2198.3) (770.3)
. Yes Yes
Partially Vegetated (290.3) (100)
Non-vegetation cover Yes Yes
typesl (7020.7) (2848.1)
Total Transect Length 44461 17410
# of Plant Communities 12 11
% Plant Communities
SUSITNA-WATANA HYDRQ Clean, reliable energy for the next 100 years. 100% 92%

overlap with RPD4




Herbaceous Vegetation Sampling

8000 -+

7000 -

6000 - RPD'Z RPD'3 RPD'4
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Herbaceous Level Il Cover Type
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o o o o o o o o o
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Non-Focus Area Sampling Locations
“Satellite Plots”

* Additional sampling will be completed
outside Focus Areas throughout each
Riparian Process Domain to gather
additional sample plots for FA under
represented herbaceous plant
communities.

—z
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Lower River Sampling Strategy - 2013

Legend

Susitna River Segments
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Lower River Sampling Strategy - 2013

First, utilize geomorphic river segment
classification in lieu of cluster analysis.

Second, select, with geomorphology lead,
representative cross floodplain transects
for each segment.

— Additional floodplain terrain surveys to be
conducted in 2013.

—z
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Lower River Sampling Locations - 2013

Location (PRM) Ricar

: iparian

Lower R'V?r = § Riparian Trsnsect
Geomorphic S = .

Reach g 7z Transect Location

§_ § (PRM)

LR-1 102.4 87.9 RIP LR-1 95.0
LR-2 87.9 65.6 RIP LR-2 69.0
LR-3 65.6 44.6 RIP LR-3 53.5
LR-4 44.6 32.3 RIP LR-4 38.2
LR-5 32.3 23.5 RIP LR-5 30.8
LR-6 23.5 3.3 N/A N/A
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2013 Lower River Riparian Vegetation
Sampling to Include:

« Coordination between R-IFS, Riparian
Vegetation Study, Geomorphology Study, and
Groundwater Study and Agency Leads

« Sampling and characterization of diversity of
floodplain vegetation types

« Cover broad spatial scope of the Lower River

 Utilization of Geomorphology Study 1-D
sediment transport and flow routing modeling
transects

» Selective installation of groundwater wells at
each transect.

—z
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Il Groundwater / Surface Water Field

Operations 2013

 Field installation of groundwater wells &
water level recorders

* Installation of meteorological stations

* Installation of tree/shrub sap-flow probes
» Set-up of data loggers & instrumentation
 Hand measurements of leaf transpiration
* Root zone measurements

—z
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Groundwater/Surface Water
Interactions Modeling

5 ) .
3 gl & : 5 : Ss
s : [ 3] 5 ] he
5 2| 5| = £53 s £8
g Flood Levels = g ; an. ; § E
~4 3K ___'\t__—?u__—,——:/"—'“r__—._—_ -
\.\' v Y v e s— — — — —— _6_///
W:Itel’\.\____ | I I AN A— ______//
Table Stage Fluctuating Stage
Recorder Water Table Recxjrder
Regional
Groundwater
V¥ Wells, Soil Temperature, Soil Moisture Gradient and

V¥ Stage Recorder Fluctuations
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Conceptual Focus Area Layout

B Spruce/Birch [] Balsam Poplar © Monitoring Wells
B PoplarSpruce/Birch [0 Willow/Alder/Wet Meadow  Soil Temperature

B Poplar/Spruce [ 1 Willow/Wet Meadow Soil Moisture 4 S U S lT N A_WATA N A

s Sampling Transects * Meteorology Station (ET) Q Stage Recorders HYDROELECTRIC PROJECT
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Plant Functional Groups to Quantify
Evapotranspiration Rate

Bare Soil Shallow .
Wetland / Deep Rooted Transition
open water Rooted
/ Sap velocit Penman
Penman or p(DTP) y Penman DTP /
Bowen Ratio

Purple Blue Silvery White Paper Balsam Cow Devils Ostrich Willow Alder Balsam
Marshlocld | Joint Sedge Spruce Birch Poplar Parsnip Club Fern Poplar
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Toposequences — TYPICAL FLOODPLAIN CROSS SECTION

lacial Meander Active Channel Abandoned i
1 Glacia Deposit Meander Inactive Overbank Deposit Channels & ?““V'a'
@% River Deposits errace
0,
.
. %y, Water Non- Tree mounds (downed Non- Floating Non-
go%[‘ patterned logs and root balls) patterned organic mat patterned
@,
&2 . Closed Tall . iqint- n Spruce-
%& River Partially | Ajder-wWillow- Open Spruce-Birch Bh:_‘lajok')m %F;Schslgo?:si Lowland Wet Open Spruce-
9, - er Sedge Meadow i
%, Water | Vegetated | poptar sapling Forest (gappy) Meadow (@appy) 9 Birch Forest
900
< . . Semi-regular to . .
0, -
4| Regular Regular flooding/ice Seml_regylar to irregular irregular flooding/ Be_a\_/er/_ FII’(;}], wind
(g%; floodinglice flooding/ice; wind throw ice/beaver paludification throw
%%e Aster sibirica Salix alaxensis Picea glauca Calamagrostis Potentilla palustris Betula papyrifera
<, I li layi Betula papyrifera canadensis Carex canescens Picea glauca
(N Artemisia tilesii Salix barclayi Oplopanax horridus Equisetum arvense Equisetum fluviatile Viburnum edule
Agropyron boreale Alnus tenuifolia . € € " I )
! ) Populus balsamifer Alnus crispa Polemonium acutiflorum Carex utriculata Gymnocarpium dryopteris
Equisetum variegatum Opulus balsamitera Dryopteris dilatata Heracleum lanatum Cicuta mackenzieana  Streptopus amplexifolius
Matteuccia struthiopteris Athyrium filix-femina
Abandoned channel
. w/ floating organic
Inactive channel or mat
Susitna River
A,
Groundwater table? =
om O- o B y Of gi
o silt g Silt (above), sand
sand d € (below) with broken € Loim wi
% o SR san B buried organics and Fey and
"‘6;9% """ —__ Buried E : irregular boundary Al
A -
N sandy ~ organics . Loamy sand
&+ Water Table gravel stratified Oi
silt and stratified
0.75 sand silt and
* Oxyaquic sand Water
Cryorthents 20 s 10 Stratified silt
m sandy m sandy 35 and sand
Plot V09_04 grave rave o m
(Figs. 2-3) Hvadri e -
. . ydric Entic
Typic Cryofluvents Typic Cryofluvents Cryofibri Han] d
plocryods
— 7 Plot T09_01 Plot
Figs. 4-7 V09 03 Ribt Plot T09_02
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Conceptual Groundwater/Surface Field Operations

Stations Types
e = shallow well

Routing Model Section

Main Channel
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Groundwater / Surface water Study
Design—Parameters to be Measured

* Groundwater elevations

» Surface water stage heights
» Soll volumetric water content
» Soll temperature

» Evapotranspiration

—z
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Evapotranspiration Study
Trees & Shrubs

« Sap flow velocity will be calculated using
Grainer’s Thermal Dissipation Probe
(TDP) methods using Dynamax Inc. TDP
sap flow probes

« Sap velocity is converted to volumetric
flow rate (direct measurement of tree
transpiration)

TDP Sap Flow

SeNSOor (pynamax,
—Z Houston, TX)
SUSITNA-WATANA HYDRQ Clean, reliable energy for the next 100 years.




Evapotranspiration Study

Herbaceous Species

« Stomatal Conductance will be measured
using a steady-state porometer from
Decagon Devices.

« Porometer measurements will give
Insight to the relative density of stomata
per leaf and degree of openness of
stomata

* Think of stomata like a hose. The larger & VAN
the nozzle, the greater the rate of 4 : V
potential water loss. 5C-1 Porometer

(Decagon, Pullman, WA)

~—
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Evapotranspiration Study Approach

Measureable components to the
Penman/Monteith approach:

« Temperature _ (BS -Ea)
« Wind speed A(Rn GH Pafp N
- Relative humidity JET = "
§
* Solar radiation A '|'}’(1 +T_)
* Leaf area :

 Stomatal conductance

~—z
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Evapotranspiration Study

High Low

Transpiration Transpiration
‘Temperature + *Temperature -

Wind Speed + *Wind Speed -

*Humidity — *Humidity +

Solar Radiation + «Solar Radiation —

| eaf Area + Leaf Area -

Stomatal Conductance + «Stomatal Conductance -

Note: not all parameters have to
i decrease to have low ET, only a
SUSITNA-WATANA HYDRQ Clean, reliable energy for the next 100 years. feW




Preliminary 2013 Field Schedule

April May June July August Sept
| | | | | |

Sap flow
Porometers
Water samples
Leaf Area
Root Zone |
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Field Schedule Uncertainties

May Iice breakup flooding could
considerably change early season
operations schedule
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