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1 - INTRODUCTION 

1 .1 - Objectives 

Study of downstream hydrographic conditions is a vital part of the 
total data collection effort during the feasibility study for the 
Susitna Hydroeiectric Project , particularly beca use of potential 
project impact on the river flow regime . 

Subtask 2.16, Hydrographic S urveys , was designed to provide 
field data relating to existing river" gradient and cross-sectional 
configuration of the active floodplain aiong the Susitna River 
through the reach from Deadman Creek to Talkeetna . The 
cross-section data and Manning 1 s roughness coefficients determined 
by bed material ana lysis were used directly in developing the 
Corps of Engineers H EC-2 water surface pt•ofile model and in 
preparing the report on sediment yield and river morphology 
studies . In add ition, the information gained through Subtask 2.16 
can be used in environmental studies to help determine potential 
i mpacts on fisheries , as well as on vegetation communities and 
related game ha bitat areas due to proposed changes in flow regime 
caused by project development. 

1. 2 .. Report Contents 

The methodology and results of work carried out under 
Subtask 2.16 are presented in this report. �t indLtdes background 
information on selection o'f river cross-section locations , as well as 
plots and summarized field notes for each cross section surveyed. 
Also, a longitudinal profile of the river was developed using dis
tances between the cross-sections measured from aerial photographs 
and bed efevations along the thalweg obtained from survey data of 
the main channel. 

An example of the bed material analysis technique used in con
junction with field surveys is also included , along with a summary 
of the methodology used to obtain the bed material samples and the 
resulting grain-size distribution determined for each cross-section 
whe re sampling was done. 
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2. - SUMMARY 

Subtdsk 2.16 invo tved survey of river cross-sectJons on the 
Susitna River from Deadman Creek to Talkeetna to define the river 
gradient and configuration of the active floodplain. The results 
w ill provide baseline data for en g ineering and riverine habitat 
a ssessment during the first phase of the feasibll ity study ·for the 
Susitna Hydroelectric Projectco 

During meetings held at R&M.�· Consultants in early September of 
1980, a multi -disciplinary task force established criteri a for 
locating the proposed cross-sections, identified locations of speciai 
interest and delineated the cross-section Jines on aeria l photo
graphs of the river. F1eld surveys began in September after final 
review and approval from the Buffal.o office of Acres American 1 
Inc. 

Ground control surveys consisted prima ri ly of third-order vertical 
control anrl s cale-accuracy hor'izontal control. Vertical control was 
based on a Nation al Geodetic Survey first-order level line running 
parallel to the Alaska Railroad trac ks and on a first-order level 
line run by R&M under S u btas k 2. 09. The vertical control was 
used to estab lish erevations on alum inum survey caps set on the 
left (easte rly) side of the river at each cross - section site. 
EJevntions along the cross sections were determined through use of 
differential leveling and ver•tical angle leveling . 

Key features mea.sured or descr i bed during field survey of each 
section included such th ings as major breaks in slope c·f the land 
surface, geometry of all r ive r channels , limits to vegetation and 
average bed material size along the exposed river bed. 

In conjunction with the survey work, a preliminary analysis of bed 
mater ia l along the river was carried out us ing the 11Grid-by
Number11 tech nique described by Kellerhals and Bray in 1 1 Sampling 
procedure for coarse fluvial sediments11• 

lnclud'ed in this closeout report are the results from that analysis 
with explanation of the methodology used to collect and analyze the 
samples . Also included are plots and summarized field notes for 
each cross-section surveyed. From survey coordinates the thalweg 
elevation in the main channer was defined and the longitudinal 
profile of the river between De vi I Canyon and Ta lkeetna was 
drawn. 
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3 - SCOPE OF WORK 

Discussions were held with a multi-disc:iplinar'Y task force , in
cluding representatives from Acras American, Alaska Department of 
Fish and Game (A.D.F.&G.), R&M Consultants and Terrestrial 
Environmental Services (TES) in September of 1980 to select ten
tative rivet.. cross-section locations between Talkeetna and Devil 
Canyon. This reach was divided into five sub reaches defined as: 

0 
0 
0 
0 
0 

Por·tage Creek Confluence 
Gold Creek/Indian River ConfJuance 
Sherman/4th of July Creek 
Susitna River in the Vicinity of Curr·y 
Susitna River near the ChuHtn� - Susitna Confl uence 

For each sub reach, cross-section locations marked on aerial. photo
graph s wer�� based on some of the following criteria: 

0 

0 

0 

0 

0 

0 

available funding for the subtask 

requirements for the HEC-2 computer program , including 
hydrauflc control points and characteristic cross-sections 
to describe channel geometry. 

apparent chang es in river gradient 

ice jam considerations 

in stream flow /flsh habitat considerations�" including stage 
relcttionships between the mainstem Susitna and se lected 
side channe ls or sloughs , and fish passage at major 
tributaries 

identification of hydraulic and morpho l ogic conditions of 
malnstem subreaches 

The section of the river between Cr\)SS-Sections 13 and 18 ap
peared very similar in terms of channel characteristics (channel 
width, divided ffow, etc. ) to a section of approx imate ly equal 
length between RM 122.0 to 115.40, Cross-Sections 18-19. To save 
the expense of additional field work, it was decided to superimpose 
data from surveys through the downstream section on the un
surveyed .·each between C ross-Sections 18 and 19 for more 
complete modelling of the water surface profile. 

After final review and approval by the Buffalo office of Acres 
American, Inc. , 62 cross-section locations were defined for the 
reach between Talkeetna and Portage Creek. Figure 3.1 shows the 
location of the cross-section lines. 
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Attachment A includes correspondence and minutes from meetin(JS 

relating to selection of cross section locations for Subtask 2o 16. 

Additional cross-sections between Portage Creek and De�d�an 

Creek were surveyed in the spring of 1981 to extend the �x�sttng 

survey of the r·iver channel. These cross-sections w�re or!g1nall_y 
included under Subtas.k 2. 07, but have been descrtbed 1n th1s 

report for completeness. 

Jn September 1981, Subtask 2. 16 was expanded to include part
_
ial 

cross-sections in the river from Talkeetna to Cook Inlet, pr1marlly 

to aid in navigation studies of the !ower river. These 

cross-sections are included as Attachment C • 

.. "'. 2 - Field Methods 

3.2. 1 - Control Surveys 

The ground .controf surveys for the river cross-sections 
consisted primarily of third-order vertical control and 
scale-c:ccuracy horizontal coi;trol. 

A controi point, monumented v .. ith a 5/811 x 3011 rebar was set 
on the left side of the Susi i:na River on each cross-section 
line. Each rebar has a self-identifying 1�:� aluminu� survey 
cap fixed to the top. The locations of the control points and 
the alignment of the cross sections were pre-selected and 
marked on aerial photographs. Field locations of the control 
points were determined by reference to prominent local 
physical features. A few of the control points were 
photo-panelled to aid in location and scaling on later aerial 
photography. Cross-section alignment was set-out according 
to the pre-$elected route marked on the aerial photographs. 
Methods used to layout the fines included use of compass 
bearings, reference to prominent features, and traverses from 
the railroad. 

r24/f 

The cross-sections were stationed with the orgin (0+00) at 
some pc)int on the left side of the river. The control point 
position fell at Station 0+00 or at a station of higher value. 
Stationing was oriented so that ali cross-section points had 
non-negative static.ln values. 

Vertical control was based on a National Geodetic Survey 
(N.G.S.) first-order level line (Line 101; Quad 62149) that 
parallels the railroad and on a first-order level line run by R&M under· Subtask 2.09 - Control Surveys. Third-order 
level loops

. 
were run between the first-order points and the control points set for each cross-section This vert· 1 

t I . . . d b " d ICa con rc was use as a as1s to etermine elevations slang h t. I d . . d I I . u ea c cross-sec ro.n. n lVI ua e evattons along the cross sections 
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were ascertained by the use of differential leveling and 
vertical ang J e leveling. 

3. 2. 2. - Procedures for Channel Sut"Vey 

The control points served as reference marks for all stJb
sequent su rveys of the river . This includes not only those 
surveys carried out under Subtask 2. 16, but also for freeze
up and breakup water surface measurements made during the 
winter of 1980-81 and miscellaneous sut'veys used in cali bra
tion of the H EC-2 model and river morphology studies: . 

The length and orientation of each cross-section was deter
mined initially during the meetings in September, 1980 with 
the understanding that field adjustments would be made where 
needed to provide the best information on the hydraulic and 
morphologic conditions at each site. 

The Jength of each line was dctermi.'led by several different 
factors , primarily to ensure deiineation of the floodplain 
boundaries and definition of all the river channels . At 
locations where the river was confined within the valley walls, 
the cross-section fine ran from valley wall to valiey wall with 
estimates of the va lley wall height and slope . In broade r 
reaches, when the river was less confined , the cross-section 
line extended across all major channels. Where the land 
surface sloped with a constant gradient away from the river, 
the surv€:y extended up to 100 feet landward from the top of 
bank. if the land surface was terraced or· of irreg ular 
grade, the line extended away from the river to the first 
major b rea k in slope . For m·uch of the r iver from Talkeetna 
to Gold Creek, the Alaska RaHr-oad bed served as a good end 
point for the cro�s section l i ne along the left bank. 

To satisfy requirements for the H EC-2 water surface profile 
model , each cross-section was oriented perpend�cular to flow 
of the river. In t .. eaches of divided flow, it was often 

necessary to have angle points in the line to insure that 
cross-section lines would be perpendicular to flow in each 

channel. Field adjustments were made to correct errors in 
origina! orientation of the lines drawn an aerial photos with 

corrections noted on fie ld maps and notes. 

Attachment 8 includes a plot of each cross-section from 
Talkeetna to Deadman Creek with a summary sheet listing 
stations and elevations corresponding to the key features 
described below. For engineering and environmental 
purposes, each cross section included definition of: 
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0 major breaks in slope of the J and surface adjacent 

to the river channel (s) 
0 remnant channels in the river floodplain 

0 changes in dominant vegetation types through 
!stands or along the banks 

0 elevation of ice scar·s on trees along the banks 

0 limits to vegetation for the major channels, as well 
a�, for side channels or sloughs 

0 average bed material size and transitions in bed 
material type along the exposed river bed 

0 

0 

geometry of all river channels 

water surface elevations along the right and left 
edge of water on the date of survey for all 
channels and sloughs the line crossed. 

At the end of each line , on the right bank, a temporary 
benchmark was established to close the survey. Some of 
these were simply prominent ror;ks along shore. However, at 
some cross sections, a nail w�s set in a tree or rebar driven 
into the ground along the top of the bank. These TBMs 
should be useful reference points for future work on the 
river. The 111=500' sca!e mosaics p roduced from aerial photo
graphs show the locations of the temporar-y benchmarks 
considered to have reliable survey coordinates. A set of 
these river mosaics has not been included with this report , 
but are available through R&M Consultants to those 
interested. 

Upon completion of the field work for Subtask 2.16, a river 
thalweg profile was developed using eltavations of the river 
bed determined during survey of the channel. The lowest 
measured point in the main channel was used for the thalweg 
elevation and distances from one cross-section to the next 
were scaled off the river mosaics. These elevations and 
distances are presented in Table 3. 1. The points were 
plotted to produce the profile (Talkeetna to Portage Creek) 
shown in Figure 3.2. For interpretation, it is useful to 
compare this profile with Figure 3.1 showing locations of each 
cross section and changes in channel characteristics (single 
channel vs. divided flow , etc.) 
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3.2.3 - .§ed Material Analysis 

During survey of the cross-sections preliminary analysis of the
. 

bed material 
.. 
along the river wa� carr"ted , . . out using the ' Grrd-by-Number•' technique as described by Kellerhals and 
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Bray in 1 " Sampling Procedures for Coarse Fluvial 
Sediments " ,  . . !n the above noted paper, several te;,;hn i ques 
were presented for sampJing bed material. The 11Grid-by
Number'11 technique was selected as the most acceptable, 
cost-effective means of determining the particle size f)f bed 
material along the Susitna from Portage Cr·eek to Talkeetna� 
The s3mpling method employed a grid t�onstructed from 
aluminum and wire measuring 60 em by 60 em, · inside dia
meter, with a mesh of 5 em squares� The grid was positioned 
over the selected sample area and a verti cal photograph taken 
of the area. It was important to make the photograph as 
close to vertical as pos sible to reduce distortion and mi�· .. 
representation of grain dimensions. Selection of each 
sampling site was based on a subjective decision as to the 
best representation of average bed material thl'·ough a 
particular reach. Table 3. 2 desct'ibes the location of each 
grid photo with general notes on the gradation of materia� up
stream and downstream or.. from left bank to right bank. 
Once the photograph was ta ken and developed , measurements 
were taken of the grains. The intermediate or b ... axis was 
used to define grain size. In the photographs , this generally 
corresponded to the smaller visible axis. The grain located 
under alternating grid intersections was measured and used 
as one sample poi nt .  For each photograph, a minimum of 
fifty such po ints were measured, except in ),")cations where 
large material size limited the possible number of sample 
points . The large grains often covered more than one grid 
intersection. In such a case, al l but one intersection was 
discarded as a sample ooint and a substitute grain was 
randomly selected for each discarded grid intersection. Thjs 
resulted in double counting of some g r·ains , but overall, this 
approach prevented biasing the sample by unduly weighting 
the large grains. Grains smaller than approximately 8 mm 
were eliminated from the sample as being too small to 
accurately measure. When a small grain fell under a grid 
i ntersection , the nearest larger grain was measured instead. 

Once all the sample points were measured a frequency 
analysis was run to determine the distribution of parti cle 
sizes at each cross section site. Grains were ranked from 
largest to smc:tllest with the frequency of each size interval 
expressed as the number of grai n s falling into a given .size 
category as a percentage of the total number of grains in the 
sample.. Figure 3. 3 is an example of the format used to 
present the g rain size data. The graph at the top of the 
page shows results from the frequency analys i s , with sample 
points measured from the grid photograph shown at the 
bottom of the page . 'The 016, 050, 084 values listed on the 

1 J. Hydraulics Div., ASCE:- August, 1971. 
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sample sheet are one way of quantify!ng the distribution . of 
g ra in sizes* The values are taken from the "best-fit': l ine 

drawn for the p!ot of grid sample points. They are Jnter-
preted as follows: 

016 
= 16% of the material sampled is equal to or smaller 

than the reported size. 

0so = SO% of the material sampled is equal to or smaller 
than the reported size o 

084 = 
84% of the material sampled is equal to or smaller than 
the reported size o 

Tabl
_
e 3o3 lists the o16, o50, and 0�4 values for all the cross 

set:i:JOns sampled . 

1 n the field, a standard particle size classification recom �A 
mended by the Ame rican Geoph ysical Union Subcommittee on 
Sediment Terminology was used. The size breakdown is as 
follows : 

Materia l 

Clay 
Si ft 
Sand 

Gravel 

Cobbles 

Boulders 

Bedrock 

Size in mm 

0.00024 ... Oo004 
o004 - .062 
.062 - 2.0 

200 - 64o0 
64.0 - 250o0 
above 250.0 

From these measurements and descriptions of bed mater;ar, 
Manning ' s 'n' roug hness determinations v1er·e made for use in 
the HEC-2 model. 

3.3 - Results 

After completion of the fielq surveys and initial plotting of each 
cross-section from Portage Creek to Ta lkeetna , it was determined 
that more information was needed to accurately delinecJte the flood
pfain boundarres through certain reaches of the river. To c.'ccomplish this, field d�scriptions of the surface topography, USGS 1:63,360 topographtc maps and Susitna River mosa ics were us-ed to extend certain c ross - sections o Stations and elevations 
cor·responding to the floodplain limits and beginning of the relatively steep valley walls were estimated. This data was included with field survey coordinates to provide input data for the H EC-2 model. 
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In some critical locations, this approach could not provide the 
detail needsd for defining the topography of the land surface, 
especially in areas where cross-section Jines crossed clear water 
sloughs of special fnterest for riverine habitat assessment .. 

Additional field work was defined to extend key cross-sections 
from the end points of the or:ginal survey. This data collected in 
March, 1981, gave better definition to the bed elevation and 
channel geometry of several clear· water sloughs and tributaries, as 
well as to the slope of the land surface away from the main river 
channel. Snow cover on the land surface and ice cover in most 
side channels or sloughs hindered collection of descriptive informa
tion on vegetation types and especially bed material types in the 
channels. 

Further data for the H EC-2 model was collected during survey of 
an additional six cross-sections between the lower end of Devil 
Canyon and Portage Creek, and 23 cross-sections between Devil 
cr�eek and Deadman Creek. The procedure for carrying out field 
surveys was the same as that used for the original cross-sections. 
HoweVE!r, no bed material analysis was carried out through these 
reachs. ;rhe river is confined within narrow bedrock valley walJs. 
Material exposed along the channel bank is predominantly bedrock 
fragments accumulating at �he toe of steep valley walls. There is 
very little river transported material deposited along the banks. 

All of the cross-section data, including bed material analysis, was 
used in caEbrating the HEC-t� model for varying flow levels under 
pre-project conditions. Results from this modelling effort will be 
presented under Subtask 3. 06 - Hydraulic and Ice Studies. 

Also, information gained on channel geometry, river gradient and 
bed material size distribution were utilized in sediment yield and 
river morphology studies (Subtask 3. 07). The preliminary report 
refined the major sub-reaches in the Susitna from Devil Canyon to 
Talkeetna from those listed in Section 3. 1 of this report. The 
definition of these sub-reaches was based on field data and obser
vations relating to hydraulic and mor·phologic characteristics 
gathered since the September, 1980, meetings for Subtask 2� 16. 
It also includes qua.litative analysis of river behavior, past and 
present, with prediction of future changes in river morphology and 
behavior'. 

Results from Subtask 2.16 have prov!ded baseline data for the 
above mentioned studies. As specific sites were ldentified as those 
deserving closer study for engineering or environmental reasons, 
additional field survey work can be carried out to provide more 

refined information. Local changes in river gradient, surface and 
subsurface bed material and the retatlon between mainstream and 
side channel or slough h). drauli c  characteristics can be more 
accurately defined. 
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TABLE 3.1 

SUSITNA R IVER PROFIL-E DATA SUMMARY 

CROSS 
SECTION 

LRX-3 

4 

5 
6 
7 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 

21 

22 

23 

24 

25 

26 

27 
28 

RIVER 
MJLE 

98.59 

99 . 58 

100.36 

100.96 

101.52 

102.38 

103.22 

104.75 

106 . 68 
108. 4''1 
110.36 

110.89 

111.83 

112.34 
112 .. 69 

•J13·. 02 
116.44 

117.19 

119.15 

119.32 

120.26 

120.66 

121.63 

122.57 

123.31 

124.41 

3-8 

THALWEG 
ELEVATION 

332.6 

344.4 
352.,6 

357.1 
359.4 

364.1 

386.6 

386.2 

401.0 
414.4 
426.5 

437.2 
446.1 

449.7 

453.4 
452.9 

481o7 
483.3 

500 � 9  

503.4 

515.5 
507.6 
526.2 

532.1 
533.8 

549.8 
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CROSS 

SECTION 

LRX-29 
30 

31 
32 
33 

34 
35 
36 

37 

38 
39 

40 
41 
42 
43 
44 

45 

46 

47 
48 

49 

50 
51 

52 

53 

54 
55 

TABLE 3.1 (cont.) 

RIVER 
MILE 

126.11 

127.50 

128�66 

129.67 
130.12 
130.47 

130.87 

131.19 

131.80 

132.90 
133.33 

134.28 

134.72 

135 . 36 

.,3r _,.? I 0. f.-

136.40 
136.68 

136.96 

137.15 

137.41 

138.23 
138.48 

138.89 

139.44 

140.15 

140.83 

141.49 

3-9 

THALWEG 
ELEVATION 

563�3 

578.4 

586.8 

597 .2 
807.0 

608.9 

605.5 

614.0 

618.8 

634 . 7 

641.5 

650.0 

655.3. 

663.9 

657.6 

674.6 

673.5 

681.4 
681.9 

685.3 

694.2 

693 . 5 

701.9 

707.2 

717 ,,, t • t:.. 

72.0.3 

735.2 
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CROSS 
SECTION .. 

LRX-56 
57 
58 

59 

60 

61 

62 
63 
64 
65 

66 

67 
68 

TABLE 3.1 (cont.) 

RIVER 
MILE 

142.13 
142.34 
1 43. 18 
144.83 
147.56 
148.73 
148.94 
149.15 
149.35 
149�46 
149.51 

149.81 
150.19 

3-10 

THALWEG 
ELEVATION 

744.4 
745.5 

756.9 

775.8 

808v5 

819*5 

822.3 
827.2 
825.4 
836.1 

837 . 2 

840.6 
829.6 



TABLE 3.2 
GRiD SAMPLE PHOTO LOCATIONS 

Cross 
Section 

LRX - 4 

LRX - 5 

LRX - 6 

LRS - 7 

LRX - 8 

LRX - 9 

LRX - 10 

LRX - 11 

Photo Location 

Far Right Channel, Left Bank, 
on Line - at Station 53+50 

Cent..:• of Mid-Channel Bar 
- at Stat!on 63+38, Uniform 
Material S!ze on the Bar 

Grid on Mid-Channel Bar, Station 
Uncertain. 

No Photo 

Main Channel - Left Bank, 
Exact Station Unknown but 
Between 31+13 and 31+26 

Main Channel - Left Bank 
Station Between 20+83 and 
21+87 

Main Channel - Left Bank 
Between 11+25 and 11+49 

Main Channel - Left Bank, 
between 20+30 and 20+71;.: 
( Closer to 20+30) 

LRX - 12 No Photo 

LRX � 13 No Photo 

LRX - 14 Upstream from X-Sec Ljne 
on Right Bank of East Channel 

LRX - 15 No Photo 

LRX - 16 Right (West) Channel - Left 
Bank, at Approx. Station 25+80 

LRX - 17 No Photo 

r24/f 3-11 

Comments -----
Coarser Material Along R/B 
of West Channel 

Larger Material on 
Both Left and Right 
Banks of Main Channels 

Cobhles 10-1211 Diameter 
Scattered on the Bar 

Material on Right 83nk 
Appears to Have Same 
Size Distribution 

o50 would be Slightly 
Larger than Indicated 
by Grid 

Good Representation of 
Bed Mdterlal 

Large Rounded Boulders 

and Cobbles in the Channel 

U/S & D/S of x-sec. Line 



Cross 
Section 

LRX - 18 

LRX - 19 

LRX - 20 

LRX - 21 

LRX - 22 

LRX - 23 

TABLE 3.2 - Continued 

Photo Location ------

Main Channe! .. Left Bank 
Between Stations 10+73 and 10+82 

Main Channel - Left Bank 
Station 15+83 and 16+40 

West Channel - Left Bank 
Upstream of X-Sec. Line 
near Station 34+00 

Left Bank Main Channel , Phc. :o 
ta ken 200' Downstream of Line 

Right Bank Main Channel Between 
Station 16+58 and 16?78 

Right Ban k 1 Main Channel Between 
Station 19+31 and 19+42 

LRX - 24 & 25 No Photo 

LRX - 26 

LRX - 27 

LRX - 28 

LRX - 29 

LRX - 30 

r24/f 

Left Bank Main Channel, Photo 
Taken Downstream of Line 
Approx. Between 
Station 25+13 and 25+38 

Left Bank Main Channel Between 
Station 23+23 and 23+48 

Left Bank East Channel Between 
Stations 11+96 and 12+28 

Left Bank Main Channel Between 
Stations 34+66 and 35+32 

On Mid-Channel Bar, Station 
Uncertain for Photo, Assumed 
to be Approx. 22+00 

3 ... 12 

Comments 

Large Boulders in the 
Vicinity of x-sec. 

Good Representation of 

Material on Both Banks 

Grid Shows Material in 

High Water C hannel , Island 

Covered with Scattered 

Patches of Sand & Cobbles 

Right Bank Material Larger, 
May Better Represent Materia� 
Moved at High Flow 

Good Representation of Bed 
Material 

Good Representation of Bed 
Material Along this Shore 

Good Representation of Bed 
Material Along Left Bank 
Coarser Material on Right 
Bank, I :1cluding Small Boulders 

Materi<3l Size Consistent 
Upstream and Downstream 

Good Representation of 
Bed Material 

Good Representation of 
Bed Material Upstream and 
Downstream 

Best Representation of 
Bed Material, Left Bank 
Protected by Rip-Rap 



C ross 
Section 

LRX - 31 

LRX - 32 

LRX - 33-39 

LRX - 40 

LRX - 41 

LRX - 42 

LRX - 43 

LRX - 44 

LRX - 45 

LRX - 46 

LRX - 47 

LRX - 48 

LRX - 49 

LRX - SD 

LRX - 5 1  

r24/f 

TABLE 3.2 - Continued 

Photo Location 

Left Bank Main Channel, Set 
Downstream of L�ne on Cobble 
Bed in Dry High Water Chann eJ 
Between I stands 

Left Bank Main Channel 

No Photos 

Left Bank - Main Channel 

No Photo 

Left Bank Main Channel 

Left Bank Main Channel 
Between Station 27+ 74 and 29+00 

L�ft Bank - Main Channel on 
Wida Exposed Cobble B�d 

No Photo 

Far Left Bani< Between Station 
11+23 and 11+72 

No Photo 

Right Bank of Main Channel 
Between Station 22+79 and 23+30 

Left Bank - Main Chat1t"t�f 

Hight Bank Main Channel 
Near Station 14+80 

Right Bank Main Channel Betw·-!en 
Station 16+57 and 16+ 70 

3-13 

Comments 

Gaud Representation af 
Material Along Shore 

Right Bank Material 
Coarser Overall 

Does not Represent Larger 
Cobbles Onshore 

Uniform Cobble Bed 

Material Smaller than 
Exposed Grav. & Cob. 
on Downstream end of Island 

Large C:'"'bbfes and Boulders 
Scattered AI on a the Bed., not -' . 

Represented by Grid 

Photo Ta ken Where 
Right Channel of Indian F<iver 
Joins The Susitna 



Cross 
Section 

LRX - 52 

LRX - 53 

LRX - 54 

LRX - 55 

LRX - 56 

LRX - 57 

LRX - 58 

LRX - 59 

LRX - 60-68 

r24/f 

TABLE 3.2 - Continued 

Photo Location 

No Photo 

Right Bank Main Channel 
Near Station 24+00 

Right Bank Main Channel Between 
Station 21 +04 and 21 +31 

Right Bank Main Channel 

Right Bank Main Channel 
Between Station 22+71 and 22+93 

!..eft Bank Main ChanneJ 
Between Station 11+14 and 11+26 

Right Bank Main Channel 

Left Bank Main Channel 

No Photos 

3·14 

Comments 

Good Representation of Bed 
Materia l , a few Boulders Along 
Shore. Right Bank Materia J 
Much Coarser than Left Bank 

Bed Material on Right Bank 
Coarser than Left Bank 

Same as LRX - 54 

Right Bank has Some Larger 
Material 
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TA B L E  3 . 3  

S U S I T N A : LOW E R  R I V E R  C R OSS S ECT I O NS 
B ED MAT E R I A L  D I ST R I B U T I O N A N A LYS I S  

L RX N umber o
1 6 (mm . ) o50 (mm . ) 

4 1 3  25 
I; .... 1 2  21 
6 20 47 
8 1 9  45 
9 1 4 32 

1 0  .58 94 
1 1  1 8 43 
1 4  20 36 
1 6  8 26 
1 8  1 2  36 
1 9  47 80 
20 1 S  38 
21 26 49 
22 8 21 
23 22 48 
26 25 54 
27 1 9 43 
28 1 3  3"i 
29 32 59 
30 33 64 
31 28 49 
32 1 9 43 
40 20 46 
42 1 5  38 
43 1 9  44 
44 1 4  35 
46 29 53 

.. " 
21 56 4� 

49 26 53 
50 1 8  53 
51 44 88 
53 86 1 25 
54 1 8  43 
55 1 78 220 
56 29 73 
57 20 47 
58 62 1 1 2  
59 26 66 

3 - 1 5 

o84 (mm . ) 

46 
39 

1 1 2  
1 1 2 

72 
1 52 
1 00 

66 
92 

1 1 0 
1 32 

92 
95 
58 

1 08 
1 1 3  
1 00 

68 
1 1 0  
1 22 

84 
1 00 
1 1 0  

94 
94 
88 

1 0�.) 
1 55 
1 1 2 
1 f30 
1 70 
1 88 
1 05 
265 
1 83 
1 1 0  
200 
1 70 
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. 

Septembe r  9, 1 9 qo R &M N o .  05221 6 

R e : R ev i ew of Meeti n g  o n  Mon d ay , Septemb er 8 ,  1 980 Concerni n g  

S u bta s k  2 . 1 6 , H yd rog rap h i c  S u rvey s  

T h e  m e eti n g  i ncl u d ed : 

B rent T .  D ra g e  - R &M 

Les lie G riffith s - R &M 

Woody T ri h ey - S p eri a l  Con s u l ta nt to Acre s  

Tom T rent - A D F&G 

C h r i stop h er Estes - A D F&G 
Bob Wi l l i ams - T . E . S .  

Bob K rog ser.� - T .  E .  S .  

M i l o  B e l l i s  a l so i nvo l ved i n  th e Lowe r  S u .:.) i tn a  stL d i es , but cou l d 
not b e  i n  A n ch o ra g e  fo r th e meeti ng . 

T h e  objective of th e meeti n g  was to l ocate r iver c ross secti o n s  to 

b e  su rveyed from Ta l keetn a to Porta g e  C ree k ,  wh i ch wou l d  p rov i d e  
b a s e l i n e  d ata fo r en g i neeri n g  d es i g n p u rposes a n d  i n stream flo\"'1 
stu d i es . 

A n  outl i n e  i s  attached s u mma r iz i n g  key ite m s  cove red d u ri n g  the 

meeti n g . R evi ew of d eta i l ed d i s cu s s io n  o n  ea ch agenda item is  

i nc l ud ed in th e fol l ow i n g  p a g es . 

i\ N C H O R A G E  F A I R B A N KS J U N E A U  V A t. U I::': Z \V A "  . ..._ 
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. 
I T EM 1 :  D EV E LO P  C R OSS S EC T I O N  LOCAT I O N C R i T E R I A  

Data co l l ected from t h e  river c ross s ection s u rveys wi l l  b e  u s ed i n  

the futu re a s  in p ut fo r hyd rau l ic mod e l i n g , i ce p rocess mod e li n g . 

sedimentation a n d  wate r qua l ity mod eli n g 1 instream flow stud i es 

a n d  ·�i s h e ri es stu d i e s . 

1 .  Hyd ra u l i c  MosJeli n g  - C ross section s u rvey d ata wi l l  b e  used 
in the H E C - 2  COQ1 p ute t" p rog ram d ev e l op ed by the Corp s of 
En g i neers for mod e l i ng wate r �u rface p rofi l es u n d e r  va ryi n g 

flow condition s . I d ea ll y , a co nti n uou s water su rface p rofil e 

s h o u l d  b e  g en e rated fr·om Dev i l ' s C a n yon to th e mouth of th e 
S u s itna R i ve r . H owever , the sco p e  of th i s  ph ase of th e 

hyd rog ra p h i c s u rveys covers on l y t h e  l"each from D evi P s  

C a n yon to Ta l keetn2 . 

Acres Ame ri ca n 1 I n c . h as ad apted the mod e l to account for 

ice cover i n  th e wi nter month s . Wood y T ri h ey q u esti o n ed 

wheth er th e adapted mod e l too k  i nto account th e cha n g e from 

o p e n - ch a n n el fl ow to p i p e f lo\v o r  p ressu r ized flow res u l ti n g 

from the p resence o r:  a n  ice cove r . A closer rev i ew of th e 

mod el  wi l l  b e  n eces s a ry to d eterm i n e  if add ition a l  mod ifi cati o n s  

t o  th e p rog ram need t o  b e  ma d e . 

2 .  I ce P roces s Mod e i i rt.9. - T h e  ice cover p roces s mod e l  d eve l o ped 

b y  Acres A m e r i ca n I n c .  w i ll b e  u s ed i n  ad d itio n to th e H E C - 2  
p rog ram to en s u re th at potenti a l  p ro b l ems such as frazil  i ce 

accum u l atio n , ice jamm i n g  a n d  fl ood i n g  a re add res s ed i n 

e ng i n ee r in g oesign wo r k .  The reach of r ive r i n  th e v i c i n ity 

of Go l d C ree k h a s  b een i d enti fi ed as one of p rim a ry 

importance in th i s  reg a rd s . C ros s secti on s l ocated u p stream 

and d own stream of th e ra i l road b ridge cros s i n g  th e S u s itna 

R iver at Go l d  C reek shou ld  p rov i de d ata on c h a n n e l  g eom etry 

·- --- ---·-··-� ---· ---·- -- - · · - ·  ft I 

.· 
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R I V E R  C ROSS S ECT I O NS - TA L KE ET N A  TO D EV I L  CA N Y O N  

1 .  Deve�o p  C ro s s  Sectio n  Location C rite r i a 
0 Hyd rau l i c  modeli n g  

0 

0 

0 

0 

0 

I ce p rocess mod el 

I n - stream flow model 

Fi sheries stu d i es 

Sed i mentatio n  a n d  W::�ter Q u a l ity Mode l i n g  

River Mop l o logy Stu d i es 

2 .  I de ntify R eache s a n d  S p ecifi c Locati o n s De s e rvi n g  S p eci a l  I nte rest 
0 Portag e  confl u en ce 
0 Gol d C re e k/ I n d i an R i ver conf l u ence 

0 S h e rman/ 4th J u l y  C ree� 
0 C u r ry 
0 Chase to C h u l itna confl uence 

0 Side S l ou g h s 
0 T r i b uter i es 

3, P re l i m i n a ry C ross Secti on Layout o n  1 u  = 4 , 0001 Mos a i c  
0 

0 
G r�u p x - s ection ' s  th ro u g h  s p �cifi c i rterest reac h e5 
S ati sfy ma i n - stem g eometry requ i rements fo r I tem 1 

4 .  C ro s s  Sectio n Layout on 1 11 = 500' B low- U ps 
0 

0 

0 

0 

R efi n e  for en gi neeri n g  h yd ra u l i cs 

R efi n e  m a i n - stem hyd ra u l i cs fo r i n - stream flow 
A rr i ve at ag reeme nt w ith m u l ti - d i sci p l i n a ry tas k-fa rce:! 
con s i d er i n g ti me frame and b u d g et l i m i tati o n s  
D e ri ve f i e l d  p roced u res a n d  d ata co l l e ction fo rmat 

5 .  F i e l d  T r i p  by M u l ti - D i sci p l i n a ry Tas k- Fo rce 
0 

0 
Fi n a l i ze s ecti on l ocati o n s  

R efi n e  fi e l d  p roced u res 

6 .  Offi ce D e b r i efi n g  of Tas k- Force 

•' 

--------::::;:;-. ----- ........ --------------------- ·----------------· . ··-· 

---------p , .. . f;···�:J 0 ·�--------------------�--��--�--�--�------------------------------



mi sc1 /a Pag e  1 

I T EM 1 :  D EV E L O P  C ROSS S ECT I O N LO C AT I O N CR I TER I A  

D ata c o l l ected from th e river c ross s ection s u rveys wi l l  b e  u sed i n  

the fLJtu re a s  i n p ut fo r h yd ra u l ic mod e l i n g , i ce p rocess mode li n g .  

sedimentati on and wate r q ua l ity mod e l i n g , i n  stream flow stud i es 

a n d  fi sheries stu d i es . 

1 .  Hyd ra u li c  Mod e l i ng - C ro s s  secti o n  s u rvey d ata wi l l  be u sed 

in th e H E C -2 col}) p u te r  p rog ram d eve l op ed by the Corps of 

En g i ne ers for mod e l i ng water s u rface p rofil es u n d e r  va ryi n g  

fiow con d itio n s .  I d eal l y , a conti n uou s water s u rface p rofi le  
shou l d  b e  g en erated from D evi l ' s  C a n yo n  to th e mouth of th e 

S u sitna R i ve r .  However ,  t h e  s co p e  of th i s  ph ase of th e 

hyd rog raph ic s u rveys cove1 ·s o n l y  the reach from D evi Ji s 

C a n yon to Ta l keetn a . 

Acres America n , I nc .  has ad apted th e mod e l  to accou nt fo r  

ice cover i n  th e wi nter month s . Woo .:ly T ri h ey q u est ion ed 

w h eth e r  th e a d apted mod e l  too k i nto a ccou nt th e ch a n g e  from 
ap,�n - ch a n n el flow to p i p e  f lo\v o r  p re s s u ri zed f low res u l t i n g  

from th e p resen ce o n  a n  i ce cove r . A cl oser rev i ew of th e 

mod e l  w i l l  b e  n eces s a ry to d ete rm i n e if a d d ition a l  mod ifi cation s 
to th e p rog ram n eed to be ma d e . 

2 .  I ce P rocess Mod e l i n g  - T h e  ice cover p rocess mod e l  deveiaped 

by Acres Am e ri ca n I nc .  w i ll be u s ed in a d d i ti o n  to th e H E C - 2  
p rog ram to en s u re th at potenti a l  p ro b l ems s u ch .a s frazi l  i cA 

accum u l ati o n , t ee j a mm i n g  a n d  f l ood i n g a re add res s ed 1 n  
en g i n ee ri n g  d es i gn wo r k . T h e  reach of ri ve r i n  th e v i ci n ity 

of Go l d  C reek h a s  been i d entifi ed a s  one of p ri m a ry 

i m p o rta n ce i n  th i s reg r. td s . C ross secti o n s  l ocated u p stream 

and d own stream of th e ra i l road b ridge cros s i n g  th e S u s i tn a  

R iver at Gol d  C reek s hou l d p rovi d e  data o n  ch a n n e l  g eometry 
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3 .  

4 .  

a n d  othe r  rive r ch a racteristics wh i ch wi l l  imp rove under

stand i n g of th e p rocesses of g en e rat ion a n d  co ll ecti on of frazi l 

ice at freeze - u p  a n d  locations of i ce j ams d u ri n g  river 

brea ku p . 

Sedimentation a n d  Water Q u a l ity Mod e l i ng R ecommen datio n s  

were mad e  to expan d th e scop e  of wo r k  to incJ u d e  more 

detai l ed d ata co l l ection of water q u a li ty and s u sp en d ed 

�;ed im ent , especi a l l y  i n  s l ou g h s  a n d  tri b uta ri es of the S u sitna 

R i ve r . Th i s  data wol : : j  b e uti l ized in fi she r i es and i n stream 

flow stu d i es to m a ke cor re l atio n s between stream fl ow a n d  

water q u a l ity a nd to p red i ct post-p roj ect effects o n  sed i m e n 

tation a n d  wate r q u a l ity down stream of th e proposed D evi ' ' s  

Can yon dam . 

I n stream F l ow a n d  F i s h e ri es Stu d ie s T h e  I FG i n c r em enta l 

a p p roach wi l l  be u sed for i n stream f l ow stu d ies . H yd ro 

g ra p h i c  s u rveys wi l l  p rovide bas i c d ata o n  th e p h y s i ca l  p a ra 
m eters for each of the rep resentative reach es . More d eta i l ed 

b rea kd own of the reach es i nto s u b reach es o r  m i c roh a b itats i n  

th e  futu re w i ll b e  b a sed , i n  p a rt ,  o n  the co r re l at ion b etwe e n  

h yd ra u l i c pa ramete rs a n d  s peci es d i stri b ution . o r  ava i l a b l e  

h ab itat a rea . 

The wate r s u rface p rofi l e  wi l l be  mod e l ed us in g th e WS P 
p rog ram . I t  i s  simf :l ar  to th e H E C = 2  p rog ram , ex cept th at it 

req u i res wate r s u rface e l evatio n s  reco rd ed at th e  ti m e  of 
su rvey to rema i n con sta nt a cross the ch a n n e l . S u rvey wo r k  

i n th e p a st has shown th i s  does n ot a l ways ho l d  tru e .  1 n 

reach es with d ivi c ed fl o w  a nd s l ough s ,  wate r s u r ·fa ce e l ev a 

tion s m a y  va ry f rom ch a n n e l  to cha nn el . Adju stments w i l l  
h ave to be made d u ri n g o p e rat ion of th e p rog ram to acco u nt 
fo r th is p rob l em . 
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I T EM 2 :  I D E NT I FY R EA C H ES A N D  S P EC I F I C  LO CAT I O N S  

D ES E R V I N G S P E C I A L I N T E R EST 

Pag t� 5 

T h e  tributa·ries a n d reach es of river l i sted below were i dentifi ed a s  

b e i n g  of prima ry importa n ce fo r en g in eeri n g d es i g n  wor k :  

0 

0 

0 

0 

T h e  S u �· itna R i ver u p stream a n d  downstream of Go l d  

C ree k . 

The S u s itn a R i ve r  i n  th e v i c i n ity of S h e rma n . 

Th e C h u l itn a - S u s itn a - Ta l keet n a  confl u ence n ea r  th e 

town of Ta l keetn a . 

Maj o r  tri b uta ries : Po rta g e C ree k ,  I n d ia n  R iver ,  a n d  4th 

of J u l y  C reek . 

Th ese l ocations a re genera ll y  com p ati b l e  with a reas of i nte rest fo r 
fi s h e r i e s  st ud i es . I n  a d d ition , sma l l  tri b u ta ri es a n d  s lo u g h s a re of 

s peci a l  i nterest fo r fi sh h a b i tat stu d i es . 

,. 

- � : . c:::J _ l\V/1 .. . .  · .�� '\./  l_. __ __;. ________ _:_�---�-------------------· 
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I T EM 3 :  P R E L I M I N A RY C R OSS S ECT I O N LAYOUT O N  1 1 1 - 4 , 000 ' 

MOSA I C  

Th e o ri g i n a l  s cope of wor k  p l an n ed for 60 c ros s s ecti o n s  to b e  

l ocated a l on g  the l en gth of th e S u sitna R iv e r  from Po rta g e  C ree k  

to Tal keetna . 

B a s ed on n eeds fo r en g i n ee r in g  stu d ies a n d compati b l e r eq u i re 

m e nts fo r e n v i ronmenta l  stu d i es th e rive r was d i vi d ed i nto five 

reac h es d efi n ed by cha n g es in c ha n n e l  cha racteristi c s  a n d  

g rad ient . These reaches were d efi n ed a s : 

0 

0 

0 

0 

0 

Portag e  C re e k  confl u ence 

Gol d  C ree k/ I n d i a n  R i ve r  confl ue n ce 

She rm an/4th of J u l y  C ree k 

S u s itn a R i ver i n  th e. vici nity of C u r ry 

S u s itna R i ve r from C h a s e  to the C h u litn a conf l u e n c e  

T h e s e  d i vi s i o n s  may n eed to b f"  r e - eva l uated after com p l etion of 

fi e l d  wo rk if no s i g n ifica nt d i fference i s  fou n d  in p h ys i c a l pa r a 

.n eters b etween certa i n  reaches o r  i f  · a r-eas of ch a n g e i n  c h a n n e l 

g ra d i ent a re more p reci se l y  d efi n ed . 

Fo r each of th e rive r s egments li sted a bove , cros s secti o n  l i n es 

w e re ! a i d  out to d esc ri: e the r iver th r�ou g h  th at reach , i n c l u d i n g 

h y d ra u l i c  contro l poi n ts , l ocation of s l o 11 g h s  a n d  tri b uta ries , f l ood 

p l a i n  d e l i n eation 1 d i v i s ion of fl ow a n d  g·�n e ra l  ch a n n e l  ch a racte ri s 

tics . 

I n  some s p ecifk l ocation s  1 adj u stments were made to e l i mi n ate th e 

.n eed fo r a d d i t ion a l  cros s secti o n s . 

·,. 

�----��--=--���- ��-�-------------------------------------�------------------------------;-------.........,-· I ��. ;• " j "...!' '---'·--·-------------------------·---------------· ---
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At th e Wh i s k e r s  C re e k  co ;,fl u e n ce ,  a staff g a g e cou l d  be s et u p  

th at wou l d  tie i n to kn own wate r s u rface e l evatio n s  s u rveyed at a 

c ross s ection u p strea m . 

Tem po ra ry b e n ch m a r ks tied i nto th e l ev e l  contro l n etwor k  cou l d  

b e  esta b l i s h ed nea r th e e ntra n ce to s l o u g h s  of p a rticu l a r  i nterest 

for fi s h e ri es stu d i es . T h i s  wo u l d  fac i l itate more d eta i l ed su rvey 
wo r k  do n e  i n  th e futu re . 

Above C h ase , two a dj a cent segme nts of a p p roxi m ate l y  eq u a l  l en gth 

a p pea red very s i m i l a r  on th e p h otos i n terms of c h a n n e l  c h a racter 

i sti c s . Both we re a reas o f  d i vi ded fl ow with com p a rab l e c h a n n el 

wi dth s . I t  wa s  a g reed that o n l y  o n e  segment of th e  r i v e r  wo u l d  

contai n cross s ecti o n  d u ri n g  th i s p re l i m i 11 a ry p h a s e  of th e stu d y . 

Data from th e s u rveys wo u l d  b e s u p e r i m p o s e d  o n_ t h e  u n su rveyed 

s eg m e n t  u p stream fo r mod e l i n g _ th e watE:r s u rface p rofi l e .  I f  fi e l d  

wo r k  a n d  d ata a n a l ys i s  s h owed th i s  a p p ro a c h  to b e  i n va l i d  

a d djtio n a l  c ro s s  section s wou l d  n eed to b e  a d d ed i n  th i s  reach . 

Li kew i se , h yd ra u l i c p a ra m eters fo r a stra i g h t ,  n a r row segment 

a bove th e C h u l itn a  conf l u en ce w i l l  be s i m u l ated b a sed o n  s u rveys 

of two oth e r  s t ra i g ht ,  n a r row segm ents i n  the rea ch from C h a s e  to 

th e C h u l it n a  confl u e n ce .  

A tota l  of 64 r 1 ve r c ro s s  s ection s were d rawn o nto th e 1 1 1 = 4 , 000 ' 

mo s a i c .  A l so , two a d d ition a l  c ross section l ocation o n  t h e  S u s itn a 

R i ver d own st rea m of th e S u s i tn a - C h u li tn a - T a l keet n a  co nfl u e n ces 

w e re recomm e n d ed by J a n H utch i son of A c res A m e r i ca n , I n c .  

d u ri n g  a p h o n e  

Septem b e r  1 Oth . 

convers ation with B rent D ra g e  

A com p l ete outl i n e  of p ro p o s ed 

o n  T u esd a v ,  

c ros s  s ection 

l ocati o n s  deve l o p ed by A cres A m e r i ca n , I n c .  in B uffa l o s h o u l d  be 

o n  h a n d  fo r com p a r i so n and revi ew at th e m eeti n g  on Wed n e s d a y , 

S e p tem b e r  1 1 th .  

- - '• ,_ _  '"'"':\ -
.. .. . .. . . .  · t=;{?� [ \':/'L__..:;...........:·::...· _2:' ··�· ·....,;· ·:.w.. ____ .:.._..:.;·. ·:......:..._:_�-_....__ __________ _._ ___ __.. ____ _ 

--------· .. ... -.----·-----· ----·----- ---·-
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I T EM 4 :  C R OSS S E CT I O N  LAYO UT O N  1 11 = 500' B LOW- U PS 

C ross se ction l ocation s  were tran sfer red ·from th e 1 ': = 4, 000' 

mosaics to 1 "  = 500' b low- ups with some refi nements . Locatio n s  of 

hyd raulic control poi nts , such a s  chan n el con strictio n s a n d  

appa rent changes i n  ch a n n e l  g rad i ent , were b e tte r d efined a n d  

cross sections pos ition ed accord i n g l y .  R efi n ements wt:: re a l so m a d e  

i n  cros s section l ocati o n s  t o  bette r  estab l i s h  co r re l ation b etween 

water su rface e l evati o n s  i n  th e m a i n  stem , m ajo r trib uta r i es and 
s l o ugh s fo r in stream flow stud! es . A l so , wh eneve r pos s i b l e , cro s s  

s ection l i n es were adj u sted to lc:acil i tate fi e l d  operatio n s . 

I t  was g e nera l l y a g reed th at com p l etion of cro ss s ectio n  s u rveyi n g  

wou l d  ta ke a bout five wee ks . Wo r k  i s  sch ed u l ed to b eg .i n t h e l a st 

week of S eptem ber a n d  sh ou l d b e  fi nished by th e fi r·st wee k of 

Novembe r . 

S u rvey resu l ts a n d  oth e r  d ata co l l ected at th e cross s ectio n  wi l l  b e  

i n co rpo rated i nto a repo rt to b e  u s ed i n  th e  futu re fo r data 

a n a l ys i s , as outl i ned i n  I tem 1 .  O n e  report wi l l  be p re pa red fo r 

each of th e ch a racte r i st i c  reaches d efi n ed . T h e  p ropos ed fo rm at i s 
o ut l i n ed b e l ow : 

1 . I nt rod u ct i o n 

0 

0 

0 

R each l ocation refe ren ced to rivet" m i l es a l on g ch a n n e l 

th a l weg . 

P h oto mosa i c  of th e reach s h owi n g  c ross section l oca 

ti on s . 

S u mma ry of fea t u res :  key c u l tu ra l  featu res , h yd ra u l i c 
con t ro l s  a n d  e n v i  ron menta l featu res . 

:. ------��---��� ������-�����--------------------------------------\ • , .  ��� f\Vfi . . . 
· � · .-. .

. . 
, . . .  .. 

--·- - ·-, · - · �-- ·-r--------� \.1 '  . .. 
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0 
S u mm a ry of repot't contents . 

2 ..  R eg i me A n a l ys i s  

0 

0 

0 

D e s c ri pt i o n  of cha n n e l  c h a racte r i sti cs . 

A n a l ys i s  of behavi o r  - past a n d  p resent o 

P rojectio n  of futu re b e h avior a s su m i n g  n atu ral  con d i 

tio n s ,  without th e p roject . 

3 .  T ra n s ects 

0 

0 

0 

0 

0 

0 

0 

' - '�� .. 

P l ot of cross s e ction- '  i n cl u d i n g  li st of x a n d  y coo rd i 

n ates � 

R ecor d  of wate r s u rface e l evatio n  at the ti m e  of S '  J rvey . 

C a l c u l ated h yd r a uli c  p a rameters . 

V e g etation l i m its a n d  g e n era l  cl a s s ifi catio n . 

M i s c e l l a n eo u s  featu res i n c l u d i n g : b ed roc k o utcro p s , b a r 

fo rmati o n , d eb r i s  a c cu m u l ation s ,  ice sca rs , etc . 

Descr i pti o n  of b ed m ate ri a l . 

P h otog rap h s  of each s ite to i l l u strate cross s ecti on ·· 

c h a racter i sti c s . 

. . ' .• , ' 
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l T EM 5 :  F l  E LD TR I P  BY MU L T l - D I SC I P L I N A RY TA� h - FO R C E  

C ross section l ocati CJ n s  wi ll b e  fi n a l i zed d u ri n g  a fi el d tri p  on 

Tuesday , th e Bth of Septemb e r  by a m u l ti -d i sci p l in a ry g rou p ,  
i n c l u d i n g  B rent D ra g e  ( R&M) 1 M i l o B e l l ( s peci a l  con s u l ta nt to 

Acres ) ,  Bob Wi l l i a m s  (T . E . S . ) a n d  C h ristop h e r  Estes ( A DF&G ) . 
Their recommendations w i l l be t'"eviewed i n  a fi n a l  m e eti n g on 
Wed n esday, the 1 Oth of September . 



O F F I C E  M EMORANDUM 

TO : 

FR OM: 

Brent T.  Drage 
R&M Consul tants 

I an Hutch i s on 

Date: 

File: 

SUBJEC T: S us i tna Hydroe1 e ctri c P roj e ct 
S ubtns k 3 . 03 Bed tltateri a l  S ampl i ng 

September 1 7 j  1 980 

P5700 .. l l . l 0 

We have revi ewed th e 1 1 Gri d- by-Number11 techn i que you have propos ed to 
u ti l i ze for col l ecti n g  ri ver bed materi al s amp l es i n  the S us i tna.  We 
ag ree wi th the procedure for us e  in th e S u s i tn a  S tud i es .  We ass ume that 
ban k materi a l  s ampl e s  wi l l  a l s o  be taken at the ri ver s ecti on s .  The 

· data co l l e cted s h ou l d be i n corporate d i n  th e fi el d data l og s  wh i ch shoul d 
be s en t  to us regul arl y .  

I . P . G .  

G K :  cmt 
•' 

/} I .t '-··· • "j 
I I \ • 

-
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OF FIC.E M EMORAN DUM 

TO : 

FR OM :  

B rent T .  Drage 

I .  Hutchi son 

.. 

, 
. ' 

Da w :  S eptembe r  9 ,  1980 

File: P5700 . 1 1 . 10 

SUBJEC T: Sus i tna Hydroel ectri c Proj ect 

Subtas k 2 . 16 - Hydrograph i c  S u rvey 

Further to our tel e con yes terd�y we encl os e a marked up Xerox copy o f  th e 
1" = 4000 ' s ca l e  photographs of the S us i tn a  Ri ver �etween P 9 rtage Creek 
and Tal keetna confl u ence s howi ng recommen ded l ocat1 ons of r1 ver- tra ns ects 
to be s urveye d under S ubtas k 2 . 16 . 

We have retai n ed the tran s ects s e l ected by you to the extent poss i b l e . 
Changes we have mad e res u l t from a need to be tter meet th e fol l owi n g  
engi neeri n g  req ui remen ts . 

1 .  To model the r i ver reach adeq ua tel y for p re d i cti on of pre- and post
proj ect water l evel s ,  vel o c i ti es as  wel l as g rowth rate , exten t and 
s tabi l i ty of i ce - cove r ,  and ri vet"' temperatu re r·egi me . 

2 �  To deri ve res e rvoi r operati o n al c onstrai nts i mposed by downs tream 
req u i remen ts wi th res pect to water q u a l i ty ,  and a l l owab l e fl u ctuati ons 
i n  water leve l s and d i s cha rges . 

3 .  To as s es s  morp h o l ogi ca l changes due to proj ect operati on . 

4.  To pro vi de adeq u ate data fo r as s es smen t  of envi ronme n ta l  i mpact of th e 
proj ect o n  fi s h e ri e s  habi tat. 

Effecti vely ,  the a l terati ons we have  made d i s tri bute the trans ects more 
uni fonn1y over th e enti re re;�ch i n s tead of concen trati n g  on two ends . We 
h ave s ti l l  a ttempted to reta·i n s evera l featu res l i ke i s l ands , s l o u g h s wh i ch 
may be of i n te res t to fi s h eri es s tudi es and i n corporated new S f.:cti ons wh i c h 
are hydrau i ca l ly s i gni fi can t .  

W e  h ave ma rke d  the trans e cts i n  green i n  the  attached copy wh i ch i s  the on l y  
o n e  ava i l ab l e  wi th us at th i s  ti me .  P l ease mark u p  a copy and retu rn to u s 
as s oon as pos s i b l e  for our records . We app reci ate that the exa c t  l ocati on 
of the transects has an el eme11t of fl ex i bi l i ty d�ptmdent on a c tu a l  fi e l d condi ti ons encountered . -�/ 
GK : ccv 
A ttachme nt 

cc : J . D . Lawren ce 
J . W .  H ayde n  

/ 
,(A� �v'A 

) ��--��-------�-
fv I . H u tchi s on -----'""""---

G .  Kri shnan F i l e  
K. Y ou ng 



Registered 
Professional 

Engineer 

Mr o Brent T .  Drage 
R & M Cdnsultants , lnc 9 
5024 Cordova 
Box 6087 

. . 

Anchorage , Alaska 99502 

Dear Brent : 

M I L O C . S E L L 
Consulting Englneor 

BOX 23 
MUKILTEO, WASHINGTON 98275 

September 19 , 1980 

I have already expressed my approval o f  the trans ect locations 
taken below the Susitna. dam s ites . Thes e may not all be needed for 
fisheries u ses . I w!ll examine the flight p ictures and list thos e 
that I b eli eve will g ive the des ired information ,. Some t ime in the 
future lateral trans ec.ts will be needed to define us eful gros s  areas 
for £ish production . 

I have read the three paper s  you furnished me covering the in
stream measurements for spawning , rearing and food production . If 
this is the approach that ADF&G will approve and use ,  a number of 
field tests and measurements "\'lill b e  required to s atisfy the program . 
It basically uses depth and velo city as maj or factors with refine
ments of light penetra�ion and temperature in the s coring system . 
The substrata is also given maj or weight in s coring . The latter is 
somewhat mor•e difficult to obtain in deep rivers . 

The b ehavior of the adult fish in this river system must be 
known in order to s et limiting velocities , and the depth below and 
above , for which zero i s  ass igned and the area beyond given no value • . 

T�uing of the fish runs and expected temperatures can be deter
mined , along with water clarity .. Any facto� , such as low oxygen , which 
would result in a s core of zero 5ives a no value for any ��ea . F,ood 
producing and rearjng areas depend on s imilar phys i� �l factors . In 
general , then , area� may be both spaHning and food produc ing or food 
producing and - rearing . In the Sus itna there may be winte�ing areas 
for young fish requiring special measurement as their effectiveness 
dep end on ground water sources . 

To obtain the above dc:1.ta , conditions at mg11g than Due flow level 
are required . You stated that perhaps three trans ects could be 
measured at different flow levels until freeze-up time . I shall 
sugges"t three such areas after I have had a chan�e to s tudy the 
pictures . 

c . c .  Hr . Clinton Atkinson 
Hr- . Robert �lilliams 

�)Z(yours , 
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ATTAC HM E N T  B 

P LOTS A N D S UMMA R I Z E D  F I E L D  N OT ES 
FOR C ROSS - S ECT I O N S  F ROM D EA DMA N C R E E K  

T O  TA L K E ET N A  



L I ST O F  A B B R EV I AT I ONS U S E D  O N  C ROSS S EC T I ON 

P LOTS A N D  SUMMAR I Z ED F I ELD NOT ES 

STA .. = Stati on 
E L EV . = E levation 

R .  R .  or A k .  R .  R .  = A l a s ka R a i l road 

G . S .  = G ro u n d shot 

CH . or C HAN . = C han nel 

MC -= Main Channel  

H W  = H i g h  \\later 

L/B = L eft B an k  

LO B = Left Overban k  

R /B = R ig ht B a n k 

ROB = R i g ht Overban k 

EOW = Edge of Water 

D/5 = Down stream 

U /S = U p stream 

T R A N . or T RANS . = T ra n s ition 

B O lt L .  = B o u l der 

COB . = Cob b l e  

G R AV . = G ravel 

RX = Rock 

D I AM .  = Di ameter 

F RAG . = F ragment 

V EG . = Veg etation 

A L D . = A l der 
8/R . = B i rch 
CW = Cottonwood 

SP R .  = Sp ruce 

W I  L .  = Willow 

r24/11  
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Attachment C 

l:_u rpose 

Under S u bta s k 2 . 1 6, this  cros s - section d ata wi l l  be incorpor ated ; n  
a stu <i y  as ses s i ng t h e  effects of co ntro l l ed river d isch a r" g es on 
comme rcia l and recreatio n a l  n av i g ation on the S u s itna Rive r .  
Site S e l ection 

Gene ra l  l ocations were d eterrt1 i n ed th rough con s u ltation :>etween 
Wood y  T ri hey ( Con s u ltant to Acres ) , Pauf J a n ke ( AD N R )  and 
Steve B redthauer ( R&M ) . The stud y  req u i red c ro s s - s ect! :>ns and 
water su rface e l evations of h eavi ly u sed access channe!s l e. l d i n g  to 
the main ch�nnel  of the S u s itna . Th e p ri nCipal a reas tha t  afford 
d i rect access are Ta l keetna vi a the Tal keetna R iver 1 KHs h w itn a 
C re e k  via S u s itna La nd in g a n d  at Wil low via Wi l low C ree k . 
I n d i rect a ccess to the S u s itna River i s  avai l ab l e  at A exa n der 
C ree k where h u nting an d fi s h i n g lod g es h ave boats avai l ab l e  for 
charter . 
Specif ic locatio n s  were dete r·m in ed by fi e l d  in s pection of s:ites that 
coLt l d  become criti ca l to n av i gation at low d isch a rges . 

P rocedu re 

The s u rvey p roced u res fo r these cros s - section s a re the same as 
outli n ed in Section 3 . 2 . 2  of th i s  rep o rt with severa l ex ception s .  
N o  p rovis ion s were made to u s e th is d ata for the H EC - 2  mode l 
s ince th ese cross - s ecti o n s  a re n ot tied to any verti ca ' datu m . 
A p p rox imate e l evati ons for com pa r i son were estimat �d from 
U . S . G . S .  topog ra p h ic contou rs , and ref�ren ced to T . B . M . ' s .  
Thes e a re a i J  spi kes set i n  matu re trees a n d  shou l d  be rec.ove ra b l e  
for co rrelation with futu re stu d i e s . 

Staff gauges were install ed i n  the nav igab l e c h a n n e l s  on the 
cross ... s ection and a rran gments were made th r·oug h  Jocai resi d e nts 
and AD F&G pe rsonn e l to mon itor a n d  report rf�ad ings on t1 wee k l y 
basi s .  With thi s i nformation a c riticaJ  d i scha rge fo.r t :hannel s 
l ead i n g  to access a rea s can be determined . 
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S U S I T N A  R I V E R  M l  L E  I N  D E: �  
L I ST O F  F I G U R ES 

F igu re N um b e r  T it l e  -. 

0 I nd ex Map 

1 M i l es 1 to 1 1  
2 Mi l es 7 to 21 
3 Mi l es 22 to 31 
4 M i l es 32 to 42 
5 M i l es 35 to 45 

6 M i les 46 to 58 
7 M i l es 56 to 68 
8 Mi l es 69 to 80 
9 M i l es 78 to 91 

1 0  Mi l es 92 to 1 02 

1 1  Mi l es 1 01 to 1 1 1  
1 2 Mi l e!) 1 1 2  to 1 21 

1 3  M il es 1 22 to 1 33 

1 4  Mi l es 1 23 to 1 34 

1 5  M il ns 1 35 to 1 44 

1 6  M i l es 1 45 to 1 55 
1 7  M i l es 1 53 to 1 64 

1 8  Mil es 1 64 to 1 77 
1 9  M i l es 1 73 to 1 85 
20 M i l es 1 86 to 1 96 

21 Mi l es 1 93 to 204 
22 M i l es 205 to 21 5 
23 M i l es 21 6 to 225 
24 M i les 226 to 248 
2l . .,) M i l es 235 to 250 

26 Mi l es 251 to 264 

27 M i l es 260 to 273 
28 Mi l es 273 to 278 
29 Mi  I es 279 to 285 
30 Miles 285 to 293 

31 M il es 291 to 298 

32 Mi l es 299 to 302 
33 Mi l es 303 to 31 4 
34 M i l es 31 3 to 31 8 
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SO U R C ES O F  I N F O R MAT I O N  

R iver Mi l es were establi shed by mean s of meas u rement a long the 
p ri n c i pa l  cha n n e l  th a l weg , as i d entified on maps and photog raphs 
of va ryi n g  sca l es as  fol lows : 

0 

0 

0 

0 

0 

R iver Mi l e  1 -96 . 1 11 = 1 0001 b l ue li n e  copies of 
rep rod u ci b l e  photog ra p h s , Sheets 1 8/37 th rou g h  37/37 , 
by N o rth Pacific Aerial  Su rveys for R&M Con s u ltants and 
Acres America n . 

R iver Mi l e  96- 1 52 .  1 1 1 = 5001 b l ue l i ne copies of 
rep ro d u ci b l e  p hotog ra ph s ,  S h eets 1 /37 through 1 7/37 b y  
North Pacific Aeri a l  Su rveys for R &M Coj1 su ltants and 
Ac res America n . 

R ive r M il e  
copies of 
Con s u l tants 
Authority . 

1 52- 1 82 a n d  
topog rap h i c  

a n d  Acres 

1 88-248 . 1 11 = 20001 b l u e l i n e  
m aps , Sheets A - G ,  by  R&M 

Amer-ican fo r A i a s ka Power 

River M i l e  1 82 � 1 88 .  1 11 = 1 C001 b l u f; :i n e  cop i es of 
photog rammetric topog raph i c  maps , S heets 2/1 9 and 4/1 9 .. 
by North Pacific Aeri a l  S u rveys , from p hotog raphy dated 
7 : 1 9 : 80 .  

R i ve r  M i l e  248-320 . 1 : 63 , 360 photocopies of 1 5' 
quadra n g l e  maps from the U . S .  Geo l og ica l S u rve:!y , a s  
i n c l u d ed herei n .  
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