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April 11, 1984
4.3.1.2/542.2.2

Arctic Environmental Information
and Data Center

707 A Street

Anchorage, Alaska 99501

Attention: Mr. William J. Wilson
Principal Investigator

Subject: Susitna Hydroelectric Project
Reservoir and Instream Temperature
and Instream Ice Models

Dear Mr. Wilson:

Enclosed is a memoranrdum from Mr. E.J. Gemperline which outlines the
production runs of the DYRESM, SNTEMP and ICECAL models which will be
used to respond to . request from FERC. This memorandum shculd be
provided to Mr, Voos for his use in developing the required SNTEMP
model production runs necessary to provide the information to FERC.

If you have ques:tions, please -ontact me o>r Mr. Gemperline.

Very Lrulv vours,

J.R. Bizer, PhD
Contract Manager

hg
Enc. as noted
¢c w/Enc:

L. Gilbertson, HE
E. Gemperline, HE

41652
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M'm SUSITNA JOINT VENTURE

MEMORANDUM

LOCATION __AEEEEE!IS ) oate _March 22, 1984
L. Pollvka W.B. Lar-on, J. Robtnson J. Thrall
] s

H.W, Colelllnnuugen H2.1. |

TO

FROM Page | of 3

SUBJECT . :
Supplemental Information of April 12, 1983

FERC, om April 12, 1983, requested information onm DYRESM/HEAISIM
simulations of the reservoir and stream temperatures and ICESIM
simulations of river ice processes. These requests aand our responses

are attached hereto.

The requests and our responses call for a large amount of information

to be compiled and transmitted to FERC. Basically we have promised:

I Results of calibration of DYRESM, SNTEMP, and ICECAL, and

2. Production runs of wveekly longitudinal tewmperature profiles
for wet, dry and ~average vears and for variovs pover

operation schemes.

The purpose of this memorandum is to outline how we intend to complete

our response to these requests.
Calibration

DYRESM and ICECAL calibration studies have been completed and

reports have been finalized. These will be transmitted to FERC as scon
a8 they are printed. The SNTEMP model was documented in ""Stream Flow

and Temperature Modeling in the Susitna Basin, Alaska" by AEIDC and
this has been transmitted to FERC.

Production Runs

The following matrix represents the 23 cases which would be simulated
*“th reservoir (DYRESM) and stream temperature models (SNTEMP) and the

instream ice model (ICECAL).

420193 1



M'mﬂ SUSITNA JOINT VENTURE

MEMORANDUM
Aachorage ¥ pate _March 22, 1984
TION :
LocA L. Polivka, W.B. Larson, J. Robinson, J. Thrall
10 J. Biser B.H. Wang, C.Y. Wei, H.W. Coleman,ugen
FROM E.J. Gemperline Page 2 of 3
Material to be supplied to FERC as
SUBJECT requested in Schedule B Request for

Supplemental Information of April 12, 1983

- j{u 20
i o c e
b 1 Y - -
Q M o - g [
" — LT a3 o W =
9 9 w G = [ - - Y Nt e . [T
& S 9 9 © O v 9 O ¥ -~ P
> @ = ¥ - Y S o @
- ay .~ > 0 = -~ - c W h-2N |
~ W PO S a9 o @ W e ot s e
[ = V- o W D com b Y d - O ®
[ Y- B ~ Y = > ¥ e (AN
| comt e Q= M 9 o e Y QA Y o v @
%090 - |20 | WD |<a :.3 =
Dry yvear (1974)
Wet year (1982) I8 | R
Avg. year j
Average vinter (1983)
Warm winter (1976-77) | ' { NA
Cold winter (1971-72) | | | | NAR

For each of these cases the following informa:zion must be supplied to

FERC:

Listings of inputs wused and assumptions made for =each
simuiation,

Meteorological conditions used as model parameters,

Parameter values used in each simulation and source of
values,

A chart showing reservoir outflov temperatures and a
comparison with pre-dam temperatures in the river at the
respective dam site (s), and

Longitudinal profiles of natural (measured if available,
predicted if not) and with project predicted weekly average
temperatures dovonstream of the project (s).

Since production runs are now begining the :ollowing guidelines are
suggested to allow orderly preparation of this response:

1.

2.

420193

Thorough'ly document runs of DYRESM, SNTEMP and ICECAL as thev
are made,

Label input data files so that wmeteorologic and hydrologic
data are clearly marked, and

2



M'm SUSITNA JOINT VENTURE

MEMORANDUM

LocATioN _Anchorage i pDaTE _March 22, 1984

ro J. Bizer B.H. Wang, C.Y. Wei, H.W. Colemannumeen

L. Polivka, W.E. Larson, J. Robinson, J. Thrall

EROM E.J. Gemperline Page 3 of 3
Material to be supplied to FERC as
suBiECT ___Trequested in Schedule B Request for

Supplemental Information of April 12, 1983

3. Prepare the requested material for each rus as it is made.

In order to limit the number of exhibits required to show the weekly
locgitudinal temperature profiles it is sugested that they be grouped
by month. Thus each chart will show four or five simulated weekly with
project temperatur2 profiles and the corresponding number of measured
(or simulated if measurements are unavailable) natural (pre-project)
temperature profiles.

As the requested material for each run becomes available it should be
thoroughly reviewed and transmitted to Harza-Ebasco.

It is recognized that <c¢lose coordination 1is required between the
reservoir temperature, stream Cemperature and instream ice studies.

This is provided in the following maanner.

1. Reservoir outflows and cemperatur2s are simulated with DYRESM
in Chicago and an output file 1s transmitted to AEIDC's
account at Boeing in Seattle,

2. AEIDC generates stream temperature using SNTEMP aad provides
output oo the location of the freezing point isotherm ia the
river to the ice study, and

3. Ice processes are simulated in Chicago and the output
transmitted to AEIDC for use in their analyses of impacts.
The location of the ice front leading edge provides the
upstream boundary of the open water temperature simulation
during break-up or melt-out.

The open water temperature profiles gemerated by AEIDC will be modified
in the following manner.

1. During the freeze-up period the profiles will be truncated
where the water temperature reacnes tne freezing poiat

2. During the break-up or melt-out period -he profiles will be
truncated at the location of the leading edge of the ice.

420193 k]










































1. R&M Consultants "Susitna Hydroelectric Project Ice

Observations 1980-81", for the Alaska Power Authority, August,

1981.

inc.,

Other documents may also provide informatiom but we believe that a
review of these should suffice to generate a comprehensive impacts

list.

AEIDC should draw on the experience of the Aquatic Study Team when
proposing mecthods of analyses. 1In compiling the methods of analyses

AEIDC should consider:

i. The capabilities and limitations of the ICECAL model as documented
in Harza Ebasco Susitna Joint Venture, 'Susitna HRydroelectric
Project-Instream Ice, Calibration of Computer Model"™ draft report

for the Alaska Power Authority, January, 1984.

2. The ICECAL runs which have been requested by FERC identified in

the following matrix:

Aon

Y'OJ' 8

k. 6" e
~%
S vy

Y

opnasis

Fo #

{
R

IG‘O&,.

%

Oparvefor

Ao 1Y O fra o

)
&
]
M

2

First
s /

Frrsf
wa

Wet Year (1981-82)
Dry Year (1974)

Avg. Year and

Avg. Winter Temp (1982-83)
Cold Winter Temp. (1971-72) NA

Warm Winter Temp. (1976-77) NA

420203 2



B.

c.

E.

E. Woody Trihey and Wayne Dyok have also identified several other

runs wvhich would provide extreme conditions as follows:

a. cold wvinter and lov flows (1971-72) to give maximum upstream

progression of the ice front,

b. warm winter (1976-77) and synthesized outflows from reservoir
to determine minimum progression of leading edge under

possible maximum weekly flows

c. cold winter (1971-72) and very low flow {1979 drought) to

determine extreme maximum upstream progression of ice

3. The proposed method for analyzing ice stageing impacts on sloughs
documented in the attached memorandum from E.J. Gemperline to H.W.

Coleman and discussed with AEIDC and ADF&G.

Upon completion cof this draft memorandum it would be transmitted to the

Ice Study Team 10c¢ Teview.
Ice Study Team members would transmit review comments to AEIDC

AEIDC would prepare a revised draft memorandum which would be

transmitted to Ice Study Team members for final review.

A meeting of the Ice Study Team would be held to finalize the
memorandum and to define the list of potential issues and method of

analysesn.

420203 k|



Alaska Power Authoricy
Susitna Bydraelectric Project

Issues List

March 6, 1984

Fisherv Issues (F)

F-l. Significance of altered flov regime ou salmoa and resident fish
habitats and populations downstrezm of the dams, including effects on
migration/access, spavning, sod rearing during summer months, and
effects on incubaticn and rearing during vincer months.

F-2. Significance of changes in wvater quality paramecers (turbidicy, pH,
heavy metals, dissolved nitrogen, temperature, nutrieats) on salmon
and resident fish habitats and populations downstream of the dams.

F-). Significaoce of altered ice processes oo salmoa and resident fish
habicacs and populations dovostresm of the dams, including effects on.
fish access and changes dus to staging.

F-4. Significance of changes in streas morphology on salmon and reszdnn:
fish habitats and populations downstream of the dams.

F-5. Siguificance of impoundment effects on resideat fish habitat and
populations upstream of the dams.

F-6., Significance of physical effects of access corridors on fish
habitacs.

bl

]
-
.

Significance of physical effects of cransmission line corridors on
fish habitats.

F-8. Sigunificaoce of wvater quality and quantity effects of construccion
camp and permanent village on fish habitacs.

F-9. Significance of water quality and stream morphology effects of borrow
aod spoil areas on fish habitats.

F-10. Significance of disturbance effects of human instream activities on
fish.

F-11., Feasibility and desirability of specific mitigation options, including
structural modificactions, flow allocaticn, physical habicat
modification, hatcheries, and mansgement opcions.

F-12. Forzulation and izplemencation of post-construction plam to momitor
sigoificant impacts and the efficacy of specific mitigation measures.

40836 = l



Wildlife Lasunes (W)

W—! .

w-2.
w-3.

W=4.
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w-il.
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'u'-13.

W-l4.

W-13.

W=-16.

w-17.

40836
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significance of reduction in moose carrying capacity direccly
actribucable to the project.

Significance of reduction in black bear denning and foraging habitat.
Significance of reduction in brown bear spring foraging habitat.

Significance of habitat reduction for middle basin furbearers and
birds.

Significance of Dall sheep habitat modification at Jay Creek lick.

Significance of increase in accidents and inhibition of wmovements of
big game mammals due to reservoir open vater aad ice conditionms.

Significance of inundation or other disturbaace to bald eagle, golden
eagle, and other raptor nests.

Significance of changes in wildlife habitat and movements dovanstream
of the dams due to changes in flow and ice cover.

Significance of reduction in wildlife habitat due to coastructiocn
camps/villages, permanent town, and airscrips.

Significance of access road ptésence anod use effects om caribou
movements and behavior.

Significance of increased accidental big game deaths from wvehicle
collisions due to increased access.

Significance of reductions in big game and furbearer populations from
increased hunting/trapping pressure due to increased accessibilicy of
project area.

Significance of other discurbances to wildlife due to human
activicies, such as aircrafr overflights and construction noise.

Formulation and implementation of construction worker transportation
plan.

Formulation and implementation of post-construction access policy.

Feasibility and desirability of refinement of timing of construction
and operation activities to reduce wildlife impaccs.

Feasibility and desirability of specific mitigation options, including
moosa and bear habitat enhancement, Jay Creek lick expansion, raptor
nest nabitat enhancement, revegetacion of disturbed areas, downstream
beaver habictat enhancement.

[N



Ww-18. Fessibility and desirsbility of types of mitigstion options, includiag
desiga or structural modifications, replacement lands/habitat,
enhancement of lands/habitat, rehabilitation of disturbed lands,
mansgement opctions (scheduling or restrictions) to reduce disturbanoce
or direet impaces, prsventive mesasures.

W~19. Formulacion aund implementation of post-consecruction plan to monitoer
significant impacts and the efficacy of specific mitigation measures.

Recreation Issues (R)

R-1. Significance of impacts on fishing, including availability of fish,
access, and quality of experiencs.

R-2. Significance of impacts ou huanting and recreatiomal <trapping,
including availability of resource, access, and quality of
experience.

R~3. Significance of loss of whitewacer resource.

R-4., Sigoificance of impacts to boating downscream of Devil Canyon Dam,
including access to the vater and on the wvater (impediments to
navigation).

R-5. Significance of impacts on nog-consumptive activitias (e.g., bird-
wvatching and hiking), including availabilicy of the resourcea, access
to the resource, and qualicy of experiencs.

R-6. Significance of recreational activities of project construction vork-
ers on fish and wildlife resources in the Susitna River wvatershed.

R~7. Formulation and implemencation of a specific recreational
opportunities/recreation plan.

R-8. Feasibility and desirabilicty of restrictions of recreational
opportunities in order to reduce impacts ¢to fish and wildlife
resources in che Susicna River wvacershed.

Aesthetic lassues (AE)

AE-1. Significance of impacts of borrow and spoil areas, transmission lioes,
access roads and rail lioes, conmstruction camps and villages, and dams
cn scenic resources.

AE-2, Fessibility aod desirability of incorporating specific aesthetic
mitigation measures into project plans.

408136 ]



Cultural Resource Issuss (C)

c-1, ldentification and signific;nce of loss of affected cultural/
hiscorical sites.

C-2. Formulatiou and implementation of cultural resources mitigatiom plan.

Air Quality Issues (AQ)

AQ-1. Significance of ambient air quality iampaces during project
construction.

AQ-2. Formulation and implementation of air quality mitigation measures.

Dsm Safety Issues (D)

D-1. Determination of significance of risk and effects of catastrophic dam
failure.

D-2. Formulation of emergency wvarning plam.

Socioeconomic Issues (5)

s-1. Significance of changes in subsistence cpportunities relating to fish
and vildlifs resources in the Susitna River wvatershed.

$-2. Significacce of project impacts op life style ia area communities,

§-3. Significance of <changes im commercial opportunities related to
fishing, hunting, trapping, etec.

S-4, Significance of changes in employment in area communities.

5-5. Significance of increased burden om Mat-5u Borough and affected
communicies for providing public services and facilities ia response
to project-related demands.

5-6. Significance of secondary development impacts on Native corporation
undeveloped lands.

s-7. Foiaibiliry and desirability of specific mitigatiom options, including
vorkar traansportaction plam, vorker housing plan, local aid plaa, local
hire plan,

5-8. Formulatiocer and implementation of a coanstruction and post-comstruction
plan to wmonitor significant impacts and the efficacy of specific
mitigation measures.

Land Acouisition Tssues (L)

L-1. Development of a feasible and desirable land acquisition program.

40836 -
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) HA[:RZA'EE.":S 80 SUSITNA JOINT VENTURE

MEMORANDUM

Anchorage March 12, 1984
LOCATION . DATE
10 H.W. Coleman ), NUMBER
FROM Page 1
SUBJECT Presentati of refults from Instream

Ice Simulation Model

Based on my conversation with Wayne Dyok, represtatives of AEIDC and
ADF§G, 1 recommend that results of the ice simulatiom studies be
presented in the manner and at locations described below.

Manner of Presentation

It appears that the most useful manner of presenting the results would
be a plot of the time history of stage at significant locations. As
shown in Figure 1.

b—Zee Covarca/ i

ws. |
Elev

7Time,
It is suggested that this plot can be generated in the following
manner:

A. For important habitat locations which are between two cross-
sections in the ice model and for which an open water rating
curve (see data from ADF&G) exists:

1. Compute the ice induced staging at both upstream and
downstream cross sections and linearly interpolate to
estimate the staging at the significant location.

2. Add this staging to the open water rating for the given
discharge at the significant location to determine the

water surface elevation at the significant location.

3. Plot the water surface computed in 2. above as a
function of time.

Alternate 2
1. 1f for hydraulic reasons, it 1is not considered

appropriate to interpolate staging between cross
sections - then based on judgement estimate the staging

420162



' H .!R.ZA'EBAS Ga SUSITNA JOINT VENTURE

MEMORANDUM

Anchorage March 12, 1984
LOCATION : DATE
To0 H.W. Coleman NUMBER
FROM E.J. Gemperline Page 2
SUBJECT Presentation of results from Instream

Ice Simulation HModei

at the significant location to be equal to the staging
at either the upstream or downstream cross section.

2-3 Continue as in Alternate 1 steps 2 and 3.
Alternate 3

1. Linearly interpolate the staged water surface elevatioas
at cross sections upstream and downstream of the
significant lotation to obtain the water surface
elevation at the significant location

2. AJ ,ust the water surface elevation obtained in l. above
b, che difference between the computed and observed open
water surface elevations.

3. Plot the water surface computed in 2. above as a
function of time, or plot the water surface computed in
1. above and provide an adjustment factor.

B. For important habitat locations which are at a cross section
in the model simply plot the time history of water surface
elevation at the location,

C. For iwmportant habitat locations which are not at a cross
section in the model and for which a rating curve does not
exist - estimate the water surface at the significant
location by linearly interpolating between the nearest
upstream and downstream cross sections and plot this time
history of water surface elevation.

Superimpose on the plots the control elevation for the significant
location if this 1s known or the opea water surface elevation
corresponding to the berm overtopping flow if this is known.

It would also be useful to add information oa these plots to show water
temperatures at the givea locations. This should be simple since
temperature will be at the freezing point for most of the pericd.
Additiona! data which should be plotted include:

LNt LY



k Hﬁ&ZA'EBﬂS 09 SUSITNA JOINT VENTURE

MEMORANDUM

Anchorage March 12, 1984
LOCATION b OATE

A.W. Colenan
TO NUMBER

E.J. Gemperline Page 3
FROM
SUBIECT Presentation of results from Instream

Tce Samulation HModel

1. The time history of progression of the ice front,

2. The profile of the stream showing the maximum water
surface attained and the ice thickness.

Significant Locations

Based on analyses carried out by W. Dyok the sloughs which we believe
it would be wmost beneficial to present results for are denoted 11
21, 8A, 9, 8 and 9A. Sufficient hydraulic information is available for
these sloughs to allow a quantitive estimate of ice related impacts due
to berm overtopping . Whiskers Slough, Slough 20 and Slough 22 are not
nearly as productive as rthz above 6 sloughs, but since sufficient
information is availa.. =, we could present results for these
locations.

Results can also be presented for the side channels shown in Attachment
2 since sufficient data are available,

Storage of Results

Results of all final ICECAL runa should be saved oo tape so that
additional analyses of results can be made at a later date.

In addition, FERC has shown a tendency to request input and output
files of PMF runs. It would be prudent, therefore, to save input and
output files and to label them in such a manner that FERC does not ask
us a2 lot of questions.

Please also discuss this last point with C.Y. Wei regarding his DYRESM
runs.

470162



- Attachment 1
* Puysical. Data Nceded for Impact Studies
: Slodghs

LEGEND
Y - denotes data rcquested be provided "y ADF&C

WA —'denotes data which we understand was uut oubtaiuned and is not
available

1f any 1+ta warked NA is available please supply this alse

Locatioa ‘ainstem Mainstenm Berm
. (river vtaff Contro Cross Cross Overtopping

Slough Mile) L/ rige 2 Elev 3 Section 4/ Ssection Flow 57

sl1 136.4 136.2H2 X LRX-44 X 40,000-42,000
s2l 142.2 142.1M1 X LRX-56 X 26,000

S8A 126.1 125.3M3 X LRX-29 X 26,000 -
S8A 127.1 125.3M6 X LRX-29 X 30,000

59 129.7 129.7¥1 ¢ A X 20,000

S8 114.1 - RAY L ~ux-18.1 X 25,000

S9A 133.7 NA HA NA NA 19,600
“ouse 123.3 NA N& NA NA NA

§17 123.5 NA w4 NA NA NA

S8p 123 NA RA NA NA NA

SA' 124.7 NA NA NA NA NA

598 129.2 NA NA NA NA NA

$20 140.5 140. 6M1 X NA X 20,000

s2 100.2 NA NA NA NA NA

S8c 121.9 NA NA NA NA NA

SB 126.3 NA NA NA NA NA

22 144.8 144 ,3M1 X NA X 21,000
Whiskers 101.5 101.53M6 X LRX-7 X 18,000

UV st upstream end

2/ at bernm subject“to overtopping

3/ yater level at which berm is overtopped

4/ Ssusitna River discharge at which berm is overtopped

5/ at berm location

420162



Attachment 2
Physical Data Needed for Impact Studies .
" 'Side_(Channels

LEGEND
X - denotes data requested be provjded by ADF&G

NA ~ denotes data which we understand was not obtained and is not
available *

If any data marked NA is available please supply this also
Location Mainstem . Mainstem Berm

Side (river Sctaff Control Cross Cross Overtopping
Channels Mile) 1/ Gage 2/ Elev 3/ section 4/ Section Flow 3

MS II 118.9 119.5M2 X LRX18.2 X 26,000 -
MS II 115.5 115.5M4 X LRX18.2 X 14,000

RM 120 120.0 X X NA NA "NA -
S.C. ufs S9 130.6 130.5M1 X LRX34 X NA

S.C. ufs SI10 134.3 134.3M1 X LRX40 X 16,200

S.C. dfs s11 135.3 135.3M1 X LRX42 NA NA

S.C. ufs SI1 136.5 135.3M1 X LRX44 X 12,200-18,500
S.C. u/s S21 141.7 141.6M1 b 4 LRXS55 X 24,200

§.C. ufs 4th

of July cr. 131.8 131.8M1 X LRX37 NA NA

S.C. at head

Gash Cr. 112.1 112.1M1 X NA NA NA

1/ ae upstream end

2/ at berm subject to overtopping

3/ uater level at which berm is overtopped

4/ susitna River discharge at which berm is overtopped

3/ at berm location

420162
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MEMORANDUM

74

Chicago Office oate April 3, 1984

o E.J. Gemperline NumBer _1563. - -
C.Y. Wei, M.F. Rogers e cogrm3 G

FROM . .

¢‘4 '.“.-VM""J

Transfer cf DYRESM Results to AEIDC

SUBJECT e

o

& e

rece A

rdwnd

Please find enclosed two copies of the DYRESM results for

the study periods of May 1981 to May 1982 and May 1982 to May
1983. These results represent Run Id's WA8l196E and WA8296E

respectfully. The file WA8l196E was sent to Boeing Computer
Services (BCS) for AEIDC on 29 March 1984 and file
sent on 2 April 1984. The file names on BCS are also WA8196E and
WAB296E respectfully which represent the following simulation

conditions:

Watana Reservoir Simulation Only
Weekly Reservoir Operation

Energy Demand = 4712 GWh (1996)
Case C downstream flow requirements
4 or 6 units in the powerhouse

Rule curve per memo by N.Pansic (17 feb £4)

Reservoir allowed to surcharge to 2193

£

WA8296E

was

Frazil Ice inflow from 1 Nov (5%) to 1 Lec (0%) for 80 and 81

Powerhouse multilevel intake design per Acres

Spillway Crest
Spillway Apprcach Channel Elev.
Powerhouse Approach Channel Elev.
Of ftake No. 1 Elevation
Offtake No. 2 Elevation
. Offtake No. 3 Elevation
Of f take No. 4 Elevation
Cone Valve Elevation

-

These results have also been forwarded to N.
ice simulation (ICECAL).

5}'4,
jrdﬁw',14::A-14€?a//J/?: )7'-3£2//’

rese Ve of KRB/l n ) ik BN A
Jovs Areecds.

2148
2125
2025
2151
2114
2077
2040
2040

ft.
ft.
f£t.
ft.
ft.
ft.
ft.
ft.

(654.71 m)

(647.7
(617.2
(655.6
(644.3
(633.1
(621.8
(621.8

m)
m)
m)
m)
m)
m)
m)

Paschke for the river

£ e

C. Y.

Wei

o

M' F.
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MEMORANDUM

L cATION Chicage Office OATE

E.J. Gemperline

10 NUMBER
C.Y. Wei, M.F. Rogers

FROM

SURJECT Transfer of DYRESM Results to AEIDC

April 6,

1984

1563.142.42-010-04

Please find enclosed two copies of the DYRESM results for
the study period of May 1974 to May 1975. These results represent
Run Id WA7496A and was sent to Boeing Computer Services (BCS)
for AEIDC on 6 April 1984. The file name on BCS is also WA7496A
which represents the following simulation conditions:

Watana Reservoir Simulation Only
Weekly Reservoir Operation

Energy Demand = 4712 GWh (1996)
Case C downstream flow requirements
4 or 6 units in the powerhouse

Rule curve per memo by N.Pansic (17 feb 84)

Reservoir allowed to surcharge to 2193

ft.

Frazil Ice inflow from 1 Nov (5%) to 1 Dec (0%) for 73 and 74

'Powerhouse multilevel intake design per Acres

Pt Spillway Crest
Spillway Approach Channel Elev.
Powerhouse Approach Channel Elev.
Offtake No. 1 Elevation
Offtake No. 2 Elevation
Offtake No. 3 Elevation
Offtake No. 4 Elevation
Cone Valve Elevation

These results have also been forwarded to N.
ice simulation (ICECAL).

2148
2125
2025
2151
2114
2077
2040
2040

ft.
ft.
ft.
ft.
ftl
ft.
ft'
ft.

(654.71 m)
(647.7 m)
{(617.2 m)
(655.6 m)
(644.3 m)
(633.1 m)
(621.8 m)
(621.8 m)

Paschke for the river

C3:17./49tu:

C. Y.

Weil
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MEMORANDUM
Location Chicago Office oare April 10, 1934
Yo E.J. Gemperline numpen 1563.142.42-010-04
EROM C.Y. Wei, M.F, Rogers
SUBJECT Trangfer of DYRESM Resultg to AEIDC

Please find enclosed two copies of the DYRESM results for

the study period of May 1974 to May 1975. These results represent
Run Id WA740l1A and was sent to Boeing Computer Services (BCS)
for AEIDC on 10 April 1984. The file name on BCS is alsc WA7401A
which represents the following simulation conditions:

Watana Reservoir Simulation Only

Weekly Reservoir Operation

Energy Demand = 5164 GWh (2001)

Case C downstream flow requirements

4 or 6 units in the powerhouse

Rule curve per memo by N.Pansic (17 Feb 84)

Reservoir allowed to surcharge to 2193 ft.

Frazil Ice inflow {.om.1 Nov (5%) to 1 Dec (0%) for 73 and 74

Powerhouse multileve) intake design per Acres
Spillway Crest 2148 ft. (654.71 m)
Spillway Approach Channel Elev. 2125 ft. (647.7 m)
Powerhouse Approach Channel Elev. 2025 ft. (617.2 m)

Of ftake No. 1 Elevation 2151 ft. (655.6 m)
Offtake No. 2 Elevation 2114 ft. (644.3 m)
Offtake No. 3 Elevation 2077 ft. (633.1 m)
Offtake No., 4 Elevation 2040 ft. (621.8 m)
Cone Valve Elevation 2040 ft. (621.8 m)

These results have also been forwarded to N, Paschke for the river
ice gsimulation (ICECAL).

e MR

C. Y. Wel

A

M. F. Rogers
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