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Subject: Applicati
for the

Deay MY. Y@lﬁ-&i

Your application for the subject project has been reviewed by the staff. The
application is not in complete conformance with the relevant reguirements of the
Commission®s reguiations. A list of theose non-conforming items is enclosed as
Schedule 3.

Purther, in ordexr for staif to be able to fully evaluate your application,
please submit the supplemental informastion described im Schedule B. Tie supple-
mental information need not be included in the copies of the application but may be
submitted separately.

Section 4.39{d) of the regulations provides that an applicant whose applica-
tion for a license fails to conform to the reguirements of the Commission’s regula-
tions may be given up to 20 days in which to correct those items. "

Bt

Aopordingly, you have 90 days from the date of this 1ett§} o coyrect the non~
conforming items in your application. If vou fail to correct your appliceation withim
that time, it will be rejected. ZAdditiconally, please file the supplemental informa-
tion within 90 days. If you cannot provide the supplemental information within 90
days, please provide a schedule, for Commission approval, within 30 days for f£iliag
that information. '

If vou have any gquestions concerning this letter or the filing of your appli-
cation, pleese contact William Wakefield at (202) 376-1911.

e

~ 8incerely,

Lawrence R. Anderson

Direccor, Office of FElectrie
Powaer Regulation
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FEpERAL ENERGY REGULATORY COMMISSION
WASHINGTON 20426

W RIPLY REFE®R TD:
QEPR~DHIL,
Project No. 7114-000

Ar. EBExic Yould
Alaska Powsr Authority
34 west 5th 3avente
Anchorage, Alaska 99501% e ’Q
~TE2
Subiect: Appiication for license submitted on February 28,
for the Susitna Hydroelectric Project No. 7114.

ol
0
2

Dear Mr. Yould:

Your application for the subject project has been reviewed by the staff. The
aprlication is not In complete conformance with the relevant xreguilrements of the
Commission's regulations. A list of those non-conforming items is enclosed asg
Schedule A

Further, in order for staff to be able to fully evaluate your applicatiocn,
piease gubmit the supplemental information described in Schedule B. The supple-
mental information need not be inciuded in the copies of the application but may be
submitted separately.

Section 4.31{&) of the regulations provides that an applicant vhose applica-
tion fer a license fails to conform to the raguirements of the Commission’s regula-
tions may be given up to 90 days in which to correct those items.

_ fh}”*‘j (-

kocordingly, vou have 20 days from the date of this letter ¢o correct the non-
conforming items in your application. If you £ail to correct your application within
that time, it will be rejected. BHditionally, please file the supplemental informa-
tion within 90 days. If you cannot provide the supplemental information within 80
days, please provide a schedule, for Commission approval, within 30 days for filing
that informations.

I¥ vyou have any guestions concerning this letter or the filing of your appli-
cation, please contact Willlam Wakefield at (202} 376-1211.
h s\ Sincerely,
» AR 7
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lLawvrenpce R. Andeyscn

Divector, Office of BElectries
Powey Regulation
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Schedule A

GENERAZL

The applicant does not provide a sufficient documentation of the lgad
forecast modeling effort or a gufficiently breoad and counprehensive sen=
sitivity analyses that would enable & reasonable evaluation of the impact
of critical variables, s.g. current world crude oil prices.

staff's preliminary analyses of documents made available
as part of the applicaticn for license indicate vacent
changes inm worid srude o1l pricing will have a significant
impact in reducing the forecasts included in Exhibit B of
the application. Significantly reduced world crude oil
price and power reguirement forecasts could change the
development of and the proposed financing for the alter-
pative plians for the region that are shewn in the applica-
tion, and would alter the reiated cost analyses used in
evaluating these plans, thereby affectimg both Exhibit B

ang Do

2. The applicant dcoes not provide documentation that will allew replication
of the modeling ef fort described in the application and, therefore, infor-"
mation that camn fully support the reasonableness of the load forecast
modeling af fort and the credibility of its outputs.

3. ‘The documentation that is previded does not include data to explain and
suppoxrt the forecast used in the cost analysis of alternate plans and
related sensitivity analyses ({(i.e., the forecast shown in Table B.73.;

The following items are keyed ¢o the numbering system used in the pre-
£Filing review.
T —

item 4. Provide generation capabilicty of the Susltna project
cons idering the wariouvs minipum releases proposed by
the fishsry agg@gégﬁa Provide an estimate of the

apendeble capacity and sversge annual energy pro~

duction based upon minimum fleoew relesses recommended
by the approprists state and federal agancies. The
release schedules provided in Exhlbit B, are estimates
and do not reflect state and federal negotlations.
Evidence of agency consultation should be provided.

R Py

Trtem 5: Include an assepsment of the impact the Susitna project
would have on system veliabiliity, at least in terms of
geperation reserve margins and appropriate reliability
criveria.



Specifically, provide all studies, reports, analyses and surveys which
were vrellied upon establish the reliability criterion selected for the evalua~
¢ion ©¢f the Susitna project. Is there any information which establishes the
level of reliability of electric service which customers in the state of
alaska ave willing to pay fox? If so, please provide copies of all such infor-
mation. Since Susitnae is projected to supply an unususzlily laxrge portion of
¢atal system power, include an assessment of the reiiability of transmission
and to what extent the various railbelt utilities will be reguired ¢o maintain
standby thermal capacity as s precaution against transmission or other power
outages?

Item $: Include a sensitivity analysis on the impact
that the crucial variable, world oil prices,
has on the Need for Power.

Specifically, for «-2%, =1%, 0%, +81 and +2% real growth in world oil
prices {(from January 1882), submit the <following prejections =--- by years.

1. State oil revenues {rovalty and severancs taxes).
2 State gas revenues.
3. State genaral fund expenditure.
4. State population.
5. State employment.
. Railbelt population.
Te Railbelt employment.
2. Railbelt-No. af households - by type heusehold.
9. Ra ilbelt~electricity demand pey househocld -« by type.
10. Railbelt~sglectricity demand, by area, (Faizrbanks,
Anchorage; ete.l, sector {residential, commercial,
and industrisl), and use {lighting, power space bent}.
1i. Raillbelt-peak demand.
i2. Railkbelt~generating capacity reguired.

In additien, list prodecticons of sany ether wariables, not listed above,
that wersa used 1n predicting demand or capacity reguirements.

Provide a complete explanation of the deriwvation of alternative fuel
price projections for the time period 1382-2040. Limit the response to
price projections of coal, natural gas and residual ans distillate fuel o0il.
1f the world oil price were to decline at & rate of 1% per annum, how weould
¢hig alter the assumptions about the prices for natursl gas, coal and resi-
dual and distilliate fuel o0ll in Alaska over that same time period?

Pinally, include analysis of the Impact on the demand forecast of a base
crude oil price veflecting the most curreut informatien available regarding
world oil prices.

Ttem 7s: Combine or yvelate the sensitivity analysis on Need
for Powey reguested above to one performed in the
cost benefit analysis.

Speecifically, fovx the HHE, ¥, and LL projections used in the cost benefit
analyeis submit the davta reguested in projectlions 1-12 listed in Itewm (6},
above, Ffor the "with Busitna” and "gnermal alternative® plans.




ftem 8. Provide ¢alibration data, comparing computer outputs
to actual historical performances, on the econometric
models used in the Need for Power analysis.

specifically, (1} present 1961-1982 data for projections 1-12 listed
izem (6}, above.

ot
5

¢2) Provide eguations or ‘coefficients relating projections 1-12, to
the extent such sguations or coefficients were used im calibrating the
basic demand model.

{3) For projectiem ({10), present data by area {Fairbhanks, Anchorage,
etc.}, by sector {(residential, commexrcial, industrial}, and by end use
{lighting, power, and space-heatingl.

{4} Provide the results of any model runs made starting at some priorx
point in time which compared predicted values with actual data. If no
histerical comparisen runs were made to chzck model calibration, soc state.
For instance, the ISER Regional Allocation Model, as documented in Electrie
power Consumption For the Railbelt: A Projectien of Requirements Techniesl
Appendices {(May 1980) pages B~-18 to B-12, presents regression eguations
estimated with dste ending in 1876---how well have those eguations predicted
actual values for the dependent variables in the years subsequent to 19787
Alternatively, if actual values which have become available subseguent to
the original estimation of the model have been used to reestimate the co-
afficients in these eguations, how do those new estimates compare with the
eld walues? Provide all information available ¢to establish the stability
of the coefficient estimates, or necessary to determine new ccoefficients.

Iitem 9: Provide & comprehensive and integrated explana-
tien of how the several modeling efforts were
comkbined to develop the final forecasting model,
inciluding how the modelg work, how exocgenous
variables were selected, how sensitive the denmand
forecasts are to assumptions and variables and how
the variocus models are linked, e.g., the Institute
for Social and Economic Researxch (ISER) model linkage
to HMan in the aArctie Program (MAP) which 1ls used <o
generate input assumptlions.

The draft application was modified to a considerable degree with regaxd
to thiszs deficliency and additional informaticn wvas made available in sepavate
reports which were not available at the time of the prefiling review. Howe
ever, the nnited changes and additional reports do not provide a sufficiently
comprehensive compllation of the information needed to wake a reasonable
review of the ferecasts included in Exhibit B of the f£iled application.

Evaluvation of a load forecast modeling effort should involve evaluation
of the structure of the forecaeting model, including it8 internal consistency,
its correspondence with common sense and good practice and the sase with which
modeling assumptions can be implimented and understood. It should also in-~
volve identification and evaluation of the reguired exogenous wvariable




forecasts, the parameter values used in the medeling effort and the response
of the model to varxiatlons in exogeanous and andogencus variables.

A large number of choices of pavameter values and exogenous variable
forecasts &re necessayy for 2ach forecast, but all the parametersg appearing
in the modeling of the Susitns forecasting effort cannot be I1dentified from
¢he application and staff cannet be gure all the necessary exogenous fore=-
casts are even wenticned in the applicatien. In addition, little documenta~
tion is available rsgarding the ISER/MAP model. Accordingly, with regard te
the Exhibit B, item 9 deficiency please:

Specifically, (1} Clearly identify all models and submodels
uszed in preparing the economic projection ané sensitivicy
analyses filed, from the point of initial assumptions
through the demand projections to the fimal economic
projections. Clegarly identify how the models relate and
identify all break pocints in the systenm where data fxrom
one model, or sets of models, must be loaded into another
model. At each brezkpoint, including the initial peoint,
identify all input variables by name inte the downstreanm
model and the source of data {(i.e. outpu:t from an upstresan
model, or exocgenous variables and assumptions). Include
only those models used to generate the input data used in
the filed economic projecticns and sensitivitcy analyses,

or that generated input into any subsejuent model which
generated input data used in the filed economic projections
and sensitivity analyses. For each model or subnmodel
clearly identify 2ll output variables and thedlr time series
farm (i.e. by years, teotal only, etc.). Our purpose here
is to clearly understand the details of information flow
from the variousg points of information input to the final
cutpute If wvariocus modelg supply input to one forecast
{i.2. high medium, low, ete.} but not ancother, clesrly
jdentify the forecasts in which a2 model ocutput is used.

{213 For each model identified in (1) above, supply the
version of the model used to provide ianput to the filed
economic projecticons and sensgitivity analysesg in sufficient
detaill that it can be programmed. Supply the values for
esch parameter or coeffilcient used within the nodels.

State whether any parametay or coefficient valuss are
changed 1n alternative model runs. If paramster ox
coefficient values change, clearly identify the parameter or
coefficient values used in different cases znd sctate the
reasoning uwsed te justify such changes. Supply all data,
studies, and other material reliied uvupon to support the choice
of parameter values or regregsion coefficlents used.

{3) Por the low, moder te (base cage} and high prodjections
{including the “"with Sustina® and “without Susitna®
variationsz) used in the aspplicatrion for the economie
analyses 1list the values of all exogenous variables,

S ——
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data, and assum) “ions used as input into each model (by
year, if input is by vearl. Clearly identify the output
values {(by year} from any model that are used as input into
any sgubseguent model through the final economic projections.
Clearly show the output values by year from the overall demand
model that is used ag the basis for economic projections.
For each model also show the individuwal data or projected
time series that each model generates intermally and

uses to genevrate the final model outputs The information
presented should be sufficiently detailed to allow us to
trace the projection from initial data and assumptions used
as input through all models to the final demand projecticn
uged in the filing, by srea, sector, and snd-use.

{4) Identify, or supply, all data, studies, or
othery material relied upon to support the choice of
valueg for each exogenoug variable and assumption
used as input into the various models. Where input
wvalues are primarily judgemental, 8o stateé.

{5} Econcomic and cost benefit datas are computed
through the year 2051. The various demand models
and sub-models were apparently terminated at some
ezrlier date. Clearly identify all assumptions used
in extrapolating demand and system costs beyoend the
end pericd from model projectieons.

Item 10: It appears that the HAP model produces population
forecasts enly €o 20006 thereby reguiring extra=-
polation to 2010. Hodify the model to produce
forcasts up teo 2010.

Specifically, where models which are used to¢ generate input ints ethe
modeis tha. do not generates data for the same time period as the final deman
model, specify ¢he extrapolation methods and values used. Provids sufficien
examples to clearly demonstrate the procadure. Provide at least one plot o
generated data and extrapclated data as an iliustrative example. Identif
all peintsg where the time series differ between models and extrapolation, o
interpolation, is necessary.

Itew 20: Specific details need to be included about:
' {A) the data and forecazting assumptions;
{B) the "price adjusting intensity® (p. 5-6);
{C} conservation adjustments... (G} revisions
cf Battelle forecasts in 1982,

Item 25: The 2-4% reducticon in hesting consumption due
to consexvation seemg to be very liw. Provide
the analysis ju%t&?ying this reduction in
heating enexrgy uss.




Ytem 27: There is sasmbilgulty concerning the forecast used
to incorporate load rveduction meazsures. It is
uncleay why the ISER demand forecasts were chosen
over the RED forecasts after modificaticons were
made in the RED model to handle thise. Expliain
this apparent inconsistency.

Specifically, provide &ll sz¢tudies, reports and analyses that were reli&ﬁ
upon in formulating the assessment of the impact of conservation A pri
and non-price induced conservation) in the projections of ansvgy consies i
you have made. Explain which ef these materials were judged to be Le¢evaﬁt
to the calculiations of conservation impacts and which were judged te be of no
direct conseguence te the calculations. Reconcile and explais how the con-
servation impacts were guantified based upon the material of relevance in
chose studies, reports and analyees that were relied upon.

Clearly identify how prics gensitivity, load reduction measurss and
conservation impacts affect the actual demand projections (Table B.73) used
as a basig for economic comparisons. The United States and the ¥Woxrid as &
whole have experienced a significant reduetieon in total energy demand and
demand per capita in the past few years as & zesult of the raceat enexgy
price increases. Please explain to what extent, if any., Alaska may differ
from this very prenocunced patiern. Alsc, didentify and discuss the pozgsibklie
affectg of the revigions made in the Battelle forecasts in 1982, i.e. after
completion of the feasibility study gencration planninc.

Exhibit D INTEREST DURING CONSTRUCTIOHN
Provide line items, preferable in Table B.31 .- Tables
D2 and D.3, fur AFUDC and escalation. Thi.
necaessary to determine the actual cost of th. -roject

when it is brought on line and te determine the total
azmount of financing veguired for construction.

Exhibit B . I
WATER USE AND QUALITY: \
FISH, WILDLIFE AND BOTANTICAL RESOQOURCES

De E=24, . Provide incremental flow analyses, beginning at
pe E=2-17, 1000 ofs and increasing in 20090 cfs increments
pe E~3-83 up toe 31,000 cfs, as well as additional analysis

at 12,000 cfs, demonstrating the relationship ;

between main channel flows at Goald Creek and
changes i&w§hysiﬁal habitat variables in selected
sloughs g in the Devil Canyon to Talkestna reach
and (bhy in the Talkeetna to Cock Inlet reach,

the (Yariabies should include wetted surface arsas
of 5loughsa wetted perimgter of slcocughs, wateyg
depth and surface elevatiors at top and botion

end of gloughs, watey table slevations in tha
vicinity of %iamgﬁﬁ} ﬁischarq@ from bottom end

of sloughs, and water veiocity distributions

within sloughse T

ST




1. Stabilitv and Stress Analyses

Provide summaries of stability and stress analysez for the follow~
ing structures; Watana Tam, Devil Canvon Arch Dam and thrust Ylock abutements,
Devil Canyon Saddle dam, Watana and Devil Canyon main spiliway gate structure,
and the Watana and Devil Canyon emergency spilliway fuse plugs.

2. Spiliway Design Floeod {SDF)

Provide the basis for ¢the destesrmination of +he SDPF and the Probable
Maximum Filood (PMF), for both the Devil Canyon and Watana developments, 4n
sufficient detail to permit an independent staff evaluatien. If this infor-
mation is available in & separste reference, it should be included ({by
reference) in the Supporting Design Report and & summary provided which is
similar %o that shown for the seismie loads in Section 2.2(h).



Schedule B

SUPPLEMENTAL INFORMATION

COHNTENTS

Exhibit .
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EXHIBIT E

1. GENERAL DESCRIPTION OF THE LOCALE

Mo additional information or elarification is required for this section.
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p. E-2-5

p. E=2-5,
Figs. E.2.12 =
E.2.20

B, E=2-17, § 1

p. E-2-17, ¥ 5

p. £c=2-28, ¥ 4 -

p. E-2-28, € 4

é(g.@,&&%g&%mz
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p. E~2-29

10 . p. E-2-29, 9 4

p. E-2-32, ¥

B

2. WATER USE ARD QUALITY

Provide copies of the original phﬁt@gr&phs with
dates, and an estimate of mainstem fTlow at Gold
Creek when the aerial gﬁotographs in Figs. E.2.11
to E.2.20 were taken. Provide sipilar sets of
photographs at high, medium, and low flows to
document channe! stability, wetted surfaces areas,
ete., in future Aguatic Studies.

Provide complete references to all cross-section
data and staff gage data for locaiions indicated
in these figures.

Provide stage-discharge diagrams fer all gauging
stations on both mainstem and tributaries.

Provide data used to prepare F%gavs £.2.65 and a
detailed discussicn (including input data) of this
use of HEL-2.

Provide data on particie size distributien for
suspended sediments collected over the annual
range of discharges for the Susitna River.

Provide data on the contributien of crganic matter
to suspended sediment concentrations at each
campiing station in the Susitna River on 2 seasonal
basis.

I

- The discussion presented here suggests the existence

of data (10 mg/L, 2820 mg/L, 5630 mg/L) beyond
that given in Table E.2.20. Provide these data.

Provide the quantitative criteria that wers used
to determine that the proposed minimum flows were
adequate to allow access to slough gpawning grounds.

- Provide the habitat suitability eriteria used to

evaluate flows for adequacy of upstrean migration,
spawning, rearing, overwintering, and out-migration.

Provide data on suspended sediment aaﬁuantraiiﬁmg
in sioughs on a seasonal basis. -

Clarify reference provided on Wﬁgu re E.2.79 and
expiain procedure used to create this figure.

Provide d@&& an biologically avai gh?@
soluble p ﬁgp? orus concentrations in

s

[ 4 s feh ‘ 594 i y o b e oo i Iy o gy
River water for sach wates quality Nﬁﬁ@giﬂg station,

and totyl

%
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Provide references for, or data on, ammonium
concentrations (means and ranges) in water at
monitoring stations en the Susitna River.

Provide water levels as a function of observation
time for each well. Provide data associated with
core drillings and piezometer installations.
Provide bathymetry for sampled sloughs.

Provide correlations between observed slough
groundwater parameters and Yocal mainstem water
elevations and flows.

fescribe or reference the technique that has been
developed for measuring upwelling in sloughs.
Provide the date and mainstem flow at the time
groundwater flow was estimated.

Provide the following information for tributaries

at their gonfluence with the Susitna River:
bathymetry, movrphology, and stage discharge relation=
ships. ’

Pravide the basis for extrapolating HEC-2 water
surface profiles outside the range of calibration
flows (9700 to 52,000 cfs at Gold Creek) listed
in the RAM *Hydrauliec and lee Studies® report.
Provide refarences to any additional calibration
data sets for the HEC-2 model. Provide methodology
and supporting data used to derive the estimated
HEC=2 acruracy of 1 foot.

Frovide a complete cascription of the curve-
fitting technique used to generate this freguency
analysis.

Provide a table of proposed minimum Tlows which
resolves the apparent contradiction between this
table (Table E-2-34) and Exhibit B (Table B.54},
especially for the months of lowest posi-projsct
flows (October-Hay).

Provide data and observations on changes in the

Susitna River morpholegy during freszaz over and
ice breakup.

Provide estimates of the magnitude of increase in
suspended sediments in Watana, Devil Canvon, and
the Susitna River associated with vegevation
removal in the impoundment zones.

Provide quantitative estimates of increases in
suspended sediment concentrations in winter and in
summer and the downstream extent of such incre

auring construction of Watana and Devil Canyon Dams




23.
24,
25,

26.

27.

28.

31,
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E-2-67, T 4

E-2-69, ¥ 3

E-2-70, ¥ 1

E=2-75, 7 4

E-2-77, § 1

E-2-87, 11

E-2-89, 9 3

project levels.

Provide environmental criteria used for zelection
and elimination of borrow sites.

Provide data sn the quantity and particle size
distribution of materials lost through entrainment
and erosion from borrow sites at other construction
sites im Alaska (e.g., Lake Eklutna Hydro Project).

Provide descriptien of methoeds for preventing

- entrainment of backfill materials §n river water

and erosion of such materials into the river.

Frovide coefficient values used in regression
analysis and how they were determined.

Provide details of regression analysis used for
Deadman Creek including derivation of coefficients
and input data.

Provide longitudinal profiles of predicted weekly
average temperatures downstream of Watana Dam and
Devil Canyon/Watana using *" > DYRSEM and HEATSIM
models. Simulations for siat .as with pre-project
temperature data should be provided with Watana in
operatien and Devil Carnyon/Watana in operation
using data for an average water year and for
conditions of minimum releases (i.e., using data
for a minimum flow year) frem Watana and from
Devil Canyon. Listings of inputs used and assump-
tions made in each simulation should also be
provided. Outflow temperatures from each reserveir
used in the HEATSIK model should include the
temperatures that would have to be avaiiable at
the multilevel intakes in order to match pre=-dam
temperatures. HMeteorological conditions used as
model parameters should bz provided. These simulated
average weekly temperatures should be compared to
pre=project temperatures measured during low=flow
and average flow years. Provide parameter values
used in each simulation and document the source of
the va?uas used. e

Provide ?%V@w ﬁtag@ and Tlows at which overtopping
and scouring of sloughs was observed.

Provide estimates of the magnitude of increase in
suspended sediment concentrations and in turbidity
in winter in the Susitna River compared to pre-

- RS

L ow - %

Provide guantitative estimates af increases in
suspended sediments resuiting from skin slides
biomodal flow type siides, and shallow ?ﬁma&?ﬁﬁ&g
slides in the Watana and Devil Canyon {n, oundment



g

32. p. E-2-92, 91

33. p. E-2-9, 1 2

34. p. E-2-97

35. p.-E-2-100, ¥ 4

/’\

/66) p. E=2-112, ¥ 2

37, p. E~2-112, T 6

zones. [Document locations where each typa of
slide i3 likely to occur in each of the impoundment
Iones.

Provide analysis of the effects of filling and
operation of Watana on suspended sediment concen-
trations and suspended particle gizes passing
downstream through Watana Reservoir.

Provide guantitative estimates of nutrient adsorp~
tioen on suspended sediments (e.g., glacial flour)
that will be transported inte Watana Reservairs.
Provide data on levels of exchangeable phesphorus
in soils in the Watana and Devil Cdnyan impoundment
zones.

Provide data on the seasonal fluctuations of
groundwater Jevels for various river stages for
the aquifers adjacent tc the river and upgradient
from the river mainstem. Provide data on the
seasonal variatiens in groundwater discharge to
the sloughs. Provide data on the areal extent and
seascnal variability of upwelling in the sloughs
for various river flows. Provide data en the
areal extent of the alluvial aquifer in the reserveoir
area. . the seasonal fluctuation of the depth of
the permafrost.

Provide real and simulated salinity data v ich
show the accuracy of the Corp of Engineers salinity
model for predicting salinity in Cook Inlet at
different locations (e.g., Node 27) under different
flow conditions. Alsoc, provide parameter values
used in these simulations and deocument the source
of the values used.

Estimate the probability and magnitude of super=
saturated water passing through Watana and Devil
Canyon reservoirs. Include specific estimates for
water entering Watana reserveir, the Tikelihood of
supersaturated conditions persisting through the

- reservoirs to the intake structures, any differences

between saturation values of water entering outlet
facilities and the turbine intakes, potential for
air entrainment at both outlet facilities and the
turhine intakes, and a description of the prucesses
affecting supersaturation at the turbine outlet
facilities.

Provide data on the seasonal variabiliity of bedlioad
transport in the Susitna River at available cross
secti~ns.,
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43.

45.

47,

48/

Ma”

p. E=-2-117, 9 2

| p. E-2-138, ¥ 1,

Fig. E.2.170,
Fig. E.2.171

g-2-121, 7 5,

B. L7¢
Fig. £.2.179

p. E=2-124, 1 2

p. E-2-126
p. E-2-128, ¥ 2

p. E=2-132, 9 2

p. E-2-133, 1 3

p. E-2-136, 7 4

p. E-2-165, 9 4

Describe the uncertainties associated with data
collected during this peried.

Provide estimate of the error/uncertainty for Lake
Eklutna DYRSEH simulations by month and season.
Also provide data on model parameters used in the
simulations in Figs. E.2.170 and E.2.171. Explain
why the DRYSEM simulation run was restarted eon
August 19 (Fig. E.2.170}.

Provide parameter values used in the DYRSEM/HEATSIM
simuiation of river temperatures ia Fig. E.2.179
and document the source of parameter values usad.

Provide documentation for ICESIM model. Provide
validation of ICESIH model by comparing model
predictions with ice observations on the Susitna
River.

Provide sensitivity analysis to estimate cumulative
uncertainty in ice cover predictions by considering
uncertainties in the sequence ef models used.

Provide comparisons of trap efficiencies for
Watana based on the Brune curve with those estimate
using other methods.

Provide list of all discharges where cone valves
will be used and a 1ist of discharges where cone
valves will not be used for Watana and for Devil
Canyon.

- Provide data for each fractien of nitrogen and

prosphorus used in the calculation of the W:P
ratio in Susitna River water.

Provide data on water guality, including nutrients,
dissolved oxygen, and trace metal concentrations
in Alaskan reservoirs of similar depths and in
similar climatological regimes during and after-

£i1ling.

Provide a 1ist of differences and similarities
among Lake Eklutna, Watama, and Devil Canyon,
including physiographic characteristics (e.q.,
depth, area, aspect, shoreline development) known
to affect responses of reservoirs to meteorological
changes and thermal characteristics.
Previde bathymelry and substrate data for sloughs
ivied as candidates for remedial action.

ideant

e



48,

50.

81.

Fig. E.2.65

Table E.2.2,
Table E.2.4
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Provide clarification of the term “water depth
used in these figures (i.e., maximum depth, mean
depth, or hydraulic radius).

Provide a description of the modeling procedures

used to generate the water surface elevations in

this figure. Provide the appropriate reference te

Trihey's work {Trihey 1882 is ambiguous) and other

ACFG or H&M reports containing data used in this
analysis.

Provide tables of wmonthly average flow data at
Gold Creek, Chuiitna River, Talkeetna River, and
Susitna Stgtxan for water years 1950 th?ang% 1981.
Provide corresponding monthly average temperature
data at these four stations Tor avery month daring
water vears 13950 through 1881 fer which this is
possible.



3.

FISH RESOURCES

g
&

Be

E-3-82, ¥ 2,3

E-3-86, § 3

£-3-110, ¥ 3;
E-3-3111, 9 2;
gE-3-115,9 2

E-3-112, 9 3

E-3-120, ¥ 2

FISH, WILDLIFE, ANMD BOTANICAL RESOURCES

Provide criteria that regquire use of cold (4°C),
deepwater releases through diversion tunnels in
the second summer of Watana filling. Provide
reasoning why warmer surface water cannot be used
when it will, according to Table E-3.25, PFlate F-17,
and Figure €.1, be accessible to the outlet
facilities.

Provide the depth-of-passage criteria used in the
analysis of Slough 9 that led to the conclusion of
unrestricted access at fiows over 18,000 cfs but
acute access problems at flows less than 12,000 cfs.
Provide gquantitative bislogical eriteria for suit-
ahle water depths in sloughs for access and spawning.

Provide documentation, quantative if possible, from
other hydroelectric projects in glacial areas that
decreased open-water turbidity and reduced silt
jcad downstream of Yatana will improve benthis
preduction and thus fish rearing.

Provide documentation of successful egg imcubatien,
as well as overwintering in areas downstream of
hydropower reservoirs where glacial si1% loads and
turbidity continue into winter months, e.g., below
Eklutna Lake. -

Provide your quantitative estimate and analysis of
changes in growth rates and outmigration times o&f
juvenile salmon in the Susitna mainstream and

-major side channels that cculd result from aitered

annual temperature and flow regimes such as those
aiven in Figures E~2.174 through E£.2.183, E.2.183
and E.2.194, or others if Jjustified. Do fovr
Watana and Devil Canyon scenaries.

Provide a species 1ist of important vesident finfish
and shellfish in Upper Cook Inilet. Indicate the
most dominant species and any species of commercial
value. ‘ |
Provide veferences from othee
experimental studies that form




statement that turbidity and siltation of the
Susitna River from gravel mining in the riverbed
and tributaries for Watana and Devil Canyon Dams
will not result in adverse impacts to fish.

8. p. E-3-130,
p. E-3-187,

‘ Provide water gna?ity criteria used to determine
suitability of Devil Canyon and Watana Ressrvoirs
fer fish production, especially for the decisien
ts stock and manage rainbow trout enly in Devil
Canyon reservgir.

wf uf)
v on

8. p. E-3-164, T 4 Provide references to studies at other sites where
spring flows were manipulated at the time of ice
breakup in order to stiﬁvfat& ocut-migraticn of
salmon fry.

10. p. E-3-170, ¥ 5 Provide operating criteria for determining how the
selective withdrawal capaﬁ?titiéa of the multi-level
intakes to the Watana and Devil Canyen pauerﬁeugag
will be controlled to attain pre-established
ther@al chisctives for fish pcﬁulaiiang,

il. p. E-3-178 Provide the data and analysis procadure used to
determine the maximum estimated spawning habitat
(approximately 245,000 ft2) required by salmen
spawning ia slcughs upstream from Talkeeina in
1981 and 1S82.

2. p. E=3-179, Aguatic Provide the current work plan for the Aquatic Program
Studies Program for 1983 and 1984. :

13. Table E.3.8 Provide an evaiuation of or reference that describes
the correlation between helicopter surveys versus
en~feot surveys as methods for estimating chinook
salmon escapement {(number live and dead).

4. Table E.3.17 Provide estimates Tor each tributary listed in
this table of the total length of tributary presently
utitized by Arctie grayling.

15, Figures E.3.8 Provide population estimates and percentages of
and £.3.9 -adult salmen %igfaﬁiﬁg past the Sunshine Station
{see Figs. E.3.8 and £.3.9) hat enter the Talkeetns
River, the Chulitaa River, or stay in the Susiina
River between the Sunshine Station and the Talkeatna
Station.

TERRESTHRIAL BOTAMICAL RESOURCES
1. p. E-3-195, 9 3 Provide an estimate of the amount and kinds of

timber curvently removed from the projecht ares for
subsistance uss,
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. E=3-213,

E-3-202, T 4
£-3-206, ¥ 1

E-3-208, ¥ 4
E-3-210, 9 1
€5
91

E-3-220,

g=3- 2&&* ¥ 4

E-3-225,
E~3-240,
E-3-244,
E-3-245,
E-3-246,
E-3-247,
£-3-252,
E-3-253,
£=3-270,
E-3-28C,

o o) off wf) =) of) of) of) of) off
Q5% pod Pd (5% 3 AT (a2 dod D VD
WE e WO [ we WO WO WO GO

E-3-226, 9 4
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Estimate the average elevational Timit for trees
in the project area (and/or estimate the range for
tree line). .

Indicate whether the percentage of total area
covered by open spruce is 1X as stated in this
paragraph or 7% as shown in Tabie E.3.51.

Define sedge-shrub tundra and mat and cushion/sedge-

‘grass tundra as used in Tables £.3.51 and E 3.52.

indicate (e.g., as in Table E.3.87) how the
vegetation types that were used by Commonwealth
Assoc. {1982) and presented in Table E.3.79 corralate
with the vegetation types used by McKeadrick et

al. (1982).

Provide elarification of the statements concerning
modified mapping of wet sedge-grass and black
spruce forest as wetlands in the H@ﬁ%gﬂt@aﬁéﬁrﬁanxs
and Willew-tu=Cook Inlet transmission corridors.
Were al! the areas covered by these v%g&tatiﬁﬁ
types considered wetlands, or were portions of
each type seiected on the basis ef defined eritarial?

Check and correct, as necessary, all calculations
of land areas to be impacted or mitigated. Dis-
crepancies have been found within tables (e.g.,
Table E.3.83 totals for impoundment and for shrub-
tand over the entire Watana facility) and between
the text and calculations made from the tables.
For example, on p. E-3-225 total direct vegetation
removal due to Watana comstruction is given as
15,582 ha, but this figure should take into zccount
the 2128 ha of unvegetated area; en p. E~3-245,
the percentage of total wetlands occcupied by
palustrine forested areas is not consistent with
caleulations made from Table £.3.82. Indicate
whether unvegetsted or disturbed areas were included
in the calculations fYer vegetation ?gﬁ@yg}g and
wheiher unvegetated rocky areas were tveated

~d1ff@r&nt§j than r%waﬁﬁ lake, or §ﬁ& ETEES,

Provide a more detaiﬁeé ﬁaﬁg@?ﬁt?@ﬁ of fugitive
dust emissions and {mpacts. Include calculations
and/or discussions to suppert conclusions on the
impacts of fugitive dust. Show eon an appropriate
map of the project area Yocatiens where significant
fugitive dust emissions ars expected ﬁuW}ﬁg cone
struction. Provide the time pevicds for nonsiruce
tion activity at’each location of expected signi-
ficant fugitive emissions; provide aitigalion
measures.
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E-3-248,

E-3-258,

E=3-272,

v ul)
P 3

1

T3

94

Provide estiwates of polliutant emissien levels for
the temporary dieseil pnwaﬁ ge neratien facilities
and the peried of use during the construction
period. What air qua%ity impacts will result?
Provide numerical values, ex&%aan their dﬁ??%&&?ﬁﬁg
and provide 3 numerical @stzmat@ of the air guality
jmpact.

Were meteorological wmeasurements made in the
vicinity of the proposed dam sites? If so, 3#&?5&&
data on freguance of ocrurrence of wind speeg,
stabiiity class. wind directicn, and inversicn
depths.

Indicate whether the area affected by the drawdown
zone has been Included in estimates &f direct
vegetation removal dus to the impct .dments and/er
in Tables E.3.83 and E.3.84. If not, provide
estimates of the areas offected by drawdown for
both Watana and Devil Canyen.

Provide esiimates (using tables similar tio

Table E.3.82) of the number of haectares of different
watland types that will be crossed by each ef the
transmission corriders (including the intertie}

and areas that will be clesred for access.

Describe how partially or completely excavated
borrow areas for the access roads will be re .zhil-
jtzted,

Indicate how the area of wel sedge-grass tundrz in
the access and transmi. <lon corridors was calculated
to be 195 ha using Taoles £.3.80, E.3.85, and
E.3.86, and indicate if the intertie (Table E.3.79)
has besn included in the calculations.

Indicate whether, and in what situations, winter
econstruction of transmission Tines wiil be used as
g mitigation measure (since the use of helicopter
aﬁﬁst?u@tiaﬁ is not currently planned).

Indicate whether the use of b&?iammmtﬁw@ or flag~
%?&ﬁﬁ vehicles as required fTor access to the
Watana=to~Gold Creek Qufffﬁﬁﬁ w%?ﬁ also be reguired
for the other transmission corridors.

Explain where the numbers in the examplies in thesa
twa paragraphs came Trom; they do nolt correspond
with previcusly stated numbers such as those on
n. E~3~253.
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i8. p. E-3-275, ¥ 3, to Provide z move detailed description of possible
p, E-3~291, % 3 mitigation eoptions for w&%?ﬁﬁaﬁ where avoidance

cannot be used zs the method of sitigation. For
exampie, describe sp&caa% construction methods
tha. could be used in wetland sreas, and provide
exanpl.s of the technigues or methods that could
be used to =mitigate potential alterations to
wetland drainage patterns.

is. p. E-3-278, ¥ 1, teo Provide examples of reclamation plans and pro-
p. E-3-280, ¥ 4 cedures that could be used for various types of
areas {(e.g., slopes, flat areas) and major vegeta-
tion types.

TERRESTRIAL WILDLIFE RESOURCES

i. @. E-3-311, § ¢ Provide s complete descripticn of criteria for
stratifying census area into low, madium, and high
density strats.

2. p. E-3-337, € 3 . Provide a schedule of when resulits from ongoing
studies will be available.

3. p. E-3-411, 9 1 Provide an estimate of the numbers of moose using
the mineral lick and the number of other licks
used by the local moose population.

4. p. E-3-450, ¥ 2 Indicate the availability ef baid eagles nest
sites relative to food availability.
5. p. £-3-494 to Describe the @Qt&ﬂiiﬁ@ for impacts of operating
8. E-3-485 trans m,isiaa tines on wildiife use of rights-of-way.
6. p. E-3-488, ¥ 2 Indicate the criteria for determining ®. . . suffi-
cient magnitude te infiuence mitigation planning.”
7. p. £~3~524, ¥ 3 Provide assavs for soluble cations and salts as
well zs for total elemental levels.
8. p. E-3-536, 7 & Indicate {f mitigation by §&§ fting the road alig-
nment alse includes avoiding the use of boreow
-paterial near the nest as %%?% as other sensitive
_ areas identified in Figures £.3.80 through E.3.82.
9, p. E-3-840, ¥ 1 Indicate #f transmission 1ines were sited so as &
reducs or avoid potential for collisions.
T4, Teble £.3.9%2 and Indicate which is the value to be used for the
Tables Ewﬁaﬁﬁg arsal extent of lTow-mixed-shrubliand. -
£E.3.71
13, Table E.3.145. in parenthoses noxt te




|

Table E.3.165 and
Tables E.3.71,
E.3.83, E.3.B8%

Table E.3.185
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Indicate which values for areal extent of vegetation
types are to be used.

Define "fotal X of other projects”.



4. HISTCRIC AND ARCHAEOLOGICAL RESDURCES

The following archaeclogical field work must be completed du?wng the

1983 field season. The order of the 1ist indicates the pyza {ties f~at should

ha

placed on the completion of each task.

1. Completion of the reconnaissance survey of the proposed access roads,

raiiroad, Watana and Devil Canvon dam sites, construction camp areagi
assagiatad impact areas, and reservoirs, %ﬁﬁ?ﬁéing the resurvay of defined
locales that have potential for containing sites.

2. Completion of aerial recocnnaissance survey and on-ground reconnaissance

survey as necassary to asmp?@te sensitivity maps of all proposed trans-
mission corridors and recreation facility sites as may have been definad
indicating the potential of these areas for cuntaining archaeological and
historical sites.

3. Completion of reconnaissance survey of any additional direct impact areas

that may be definad prior to the 1983 field seasen.

4. Completion of systematic testing of archaeclogical and historical sites

in the direct impact areas of the access roads and railroad, and the
vicinity of the construction camp arsas and the propesed sites of the
Watana and Nevil Canvon dams and associated facilities.

The following Tield work should be completed in the ?98% field sesason

and according te the following priorities.

i. Completion of systematic testing of sites in the reservoirs.

2. Completion of reconnaissance survey along the proposed transmission

corridors, recrzation facility sites, and indirect and potential impact
aress. .

. Compietion of systematic testing of sites in these areas as may be necessary.

A preliminzry report on the results of the 1983 field season should be

filad at the conclusion of fieild werk no later than September 1, 1883, A
dratt final report on the 1383 field season must be provided by December 1,

198

3, followed by the {inal i1eport by January 1, 1984. The final report on

the 1984 season should be filed after completion of all field work, no later
than Januvary 1, 1985. The 1985 report should contain a site-specific cultural
TESOUTCRE mamagam@mﬁ plan. All work and final repoerts, including a cultural
resources management plan, should be undertaken and prepared in cons m?f cbion

with the %”@gk@ State Historic Preservation Qfficer, the National Park Servica,
and appropriate federal land-managing agencies. Five copies of each report

¢
i

e A & 3
and 1882 Tield

ne Tudin uﬁf% on the 19806, 1981

g ?%xg copies of the Tinal ?ﬁ
1d be Filed with the Commizsio
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3. SOCIOECONDMICS

Provide data on the distribution of temporary and
rental h@uswng er Jedging uniis throughout the
project region. Provide date when supplemental
information will be avaiiable.

Provide & discussion of impacts relsted to deve~
Topment of the proposed pra;&gt on Native Alaskans.
Provide date when supplemental information will be
available.

Explain the diserepancy between the ratiss of

" direct workers plus dependents to support workers

plus dependents (3:1, 1:1, 4:1) and the multi-
pliers used to generate population projections
{ranging from 1:1.2 to 1:2.4).

Provide information on how expeases of the schosol
gasite wiil be shared by APA and the Borough.

Docuwent that the state will assume responsibility
for maintenance and winter plowing of the Denali
Highway and maintenance of the project access read
during and after project construction, whether or
not the road ig eventualiy clesed to public access.

Discuss the conditiens under which "a strair on
this informal system” will be defined as occurring,
as well as 2 plan or alternatives for who will
provide thess services. Provide date when supple~
mental iaformatiern will be provided.

Provide infermation on the composition of the

-onsite medical and hospital staff and where that

staff will come fws& {e.g., housed onsite or
commute). - -

Provide an estimate of how many of the railhead
construction workers would be emploved at the
Watana and Devil Canyon sites after the railhead
faciiities are cmmy?etwﬁ

Provide ﬁai@ that ?ﬁf@?ﬁﬂi@@ﬂ will be availabie on
road surface for the Denali Highway and on naviga~
tional and traffic aid needs in Cantwell, Provide
description of these studias,
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18. p. E-5-55, ¥ 5, Provide informaticn on whether the payroil figures
through inciude payments for housing, on whether meals will
p. BE=5-58, ¥ 2 be included for all single workers liy:ng in

onsite housing, and on how workers will qualify to
1ive in onsite housing, both single and family

units.
1. p. E-5-89, 91 Describe the local hire program planned.
i2. p. E-5-80, ¥ 4, Provide the number of workers who will be housed
and at the railhead camp and whether they are inciuded
p. E=5-71, ¥ 1 in these figures on settlement patlerns for the

Hat-Su Borough. Describe the railhead camp.
Provide date when supplemental information will be

provided.
i3, p. E-5-63, ¥ 2-4 Provide {nformation on other projects propesad for
the region during the same time period as this
project.
14, p. E-5-70, §1 Inciude the capacity of and impacts to ledges,
through other temporary lodging units, and trailer parks.
p. E-5-78, ¥ & Provide date when sugp?hm&ﬁkal information will
be provided..
i5. p. E~5-78, ¥ 6 Provide information on the lecation and numbers of

these isolated residences that would be displaced
by the project. Provide date when suppliemental
information will be provided.

16. p. E=5-79, T 1 fescribe existing housing and commercial operatiens
and potential project impacts along the proposed
rail Tine. Describe the ongoing study of land
improvements. Provide a date when this study and
the supplemental information en housing and commercial
operations will be provided.

i7. p. B-5-81,.9 3, Proviue quantified estimutes of projecterelated
through subcontracting expenditures.
. E-5-82, ¥ 6
8. p. E-586, T 4; Oiscuss how shortfalls in Borough revenues will
p. E-5-90, ¥ 2; be resolved. Provide date when supplemental
p. E~5-93, ¥ 2 information will be provided.
19. p. E-5-95, 97 Provide exnlicit discussion of the relaticonship

between the recreation plan and the exacerbation
and man&g&wmﬁt of increased competition within
this user group. In addition, expiicitly relate
the @%%3@?%Jﬁmmnh of a permanent village to e
upon this user group.
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20. p. E-5-102, 1 2, Describe the monitoring program and provide dates
and when data wiil be available.
p. E-5-104, ¥ 5,
through

p. E-5-105, ¥ 1

21, p. E-5-104, ¥ 5 Provide estimates of the current level of permit
violations and non-permit hunting, especially in
accessible areas, and of effects of increased
demand wpon these levels.

22. p. £-5-110, ¥ 2 Frovide dates when these data will he available.

23. p. E-5-116, 7 4 Relate doubling of hunter demand indicated in
Table E.7.12 to current use of GMU 13E, the main
area of impact.

Present current ADFG management regulations for
CHU 13,

24, p. E-5-117, 9 2

25. p. E-5-120, ¥ 4, Indicate impacts to trapping activity because
through of increased accessibility provided by project
p. £-5-121, ¥ 3 - roads and structures.
28. p. E-5-125 identify options for reducing impacts to the Tish/

wildlife user group.

£7. p. B-5-125 Describe procsdures that will be followed im
optim” .ing the rasolution among conflicting interests
for mitigating impacts to recreation, fish/e.ldlife
users, and the fish/wildiife supply.

28. p. E-5~125, 7 1, Indicate specific applicant-proposed and committed
through monitoring and mitigation plans. 0Discuss role of
p. E=5-135, €5 Tocal community and regional officials. Provide

date when supplemental information on these plans
will be provided. Provide plans for the railhead
construction camp in Cantwell after the railhead
is completed.

29. p. E-E-126, 13 Describe studies and monitoring programs and give
- dates when data will be available. *

0. p. E-5-128, 9 2-5 Provide specific plans for adjusting project

, scheduies with reference o other projects; timing
of workforce demand; Teave, shift, and shift
rotation schedules.

-

31, o, E-5-129, 9 3 Provide detailed plans for "siting, type, guality,
N 4+ & 3 2 L ? 3 w 3 @
and. administration of housing and related facilities
for workers" when available.



32.

33.

35.

36.

37.
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. E-5-129, T 4, Indicate specific applicant-proposed mitigation
through plans on transpertation, including rail, pooling,
p. E-5-131, 9 4 and air alternatives, and funding (e.g., conditions

for payment of travel expenses for workers). Cite
sources of information on other projects (p. E-5-130,
§ 3). Provide date when supplemental information
will be provided.

p. E”§m132§ ¥ 3 ~ Indicate specifically how thresholds .of “{nadequately=
met demand” and of cost-effectiveness of mitigation
measures will be determined.

n. £-5-1233, ¥ 5, Provide descriptions of data and wmetheds of data
through coilection and analysis to be used in monitoring
p. E-5-134, T 6 and updating impact assessments. Provide dates

supplemental information on the monitoring plan
and assessments will be provided.

p. E-5-137, 7 3 Provide date information will be available on the
study af the possible new Tocation for the permanent
townsitea.

Figure E.5.1 Provide & map showing major transpertation routes

plus all communities referred to in this chapter
{e.g., Wasiila, Trapper Creek, which do not appear
on ether maps in the applicatien).

p. E-8B-3, 1 6, The standards of 25 students per class for primary
through schools and 20-22 for secondary schools for the
p. E-S58-4, T 1 HBorough are not the same ones which appear on

Table 5.8B.1, p. EB=5B-7. Identify which were used.

in addition to the above items from Chapter 5, the following specific

information requests are made based on the responses to agencv comments which
appear in Appendix E11J, "Comments Received from Agencies Cai.erning the Draft
License and the Power Authority's Response to these Comments.®

38.

39.

Responses to Alaska Department of Natural Resources Letter of January 13,
1983:

a. Commeni 9 Provide references of TAPS studies reviewed,

k. Comment 10 Provide description of how impact model will be

gpdated and dates when updates will be available.

Responses to Alaska Department of Fish and Game Letter of January 13,
.

1983: Chapter 5, Speci¥ic Comments.








































































