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ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT 
t1DNTHLY PROGRESS REPORT 

REPORT No. 21 

Period: November, 1981 

Progress Report No. 21 covers the activities on the Susitna Hydroelectric Pro
ject for the month of November, 1981. 

Task 1, Power Studies, is complete. 

Task 2, Survey and Site Facilities, continued with a declining camp population 
being serviced during the month. The tent camps were serviced on an intermit
tent basis. Helicopter requirements decreased as planned. The final Bell 206B 
was released until February 1, 1982. Charter aircraft will be utilized to sat
isfy the minimum field requirements of the camp~ The Access Road Subtask con
tinued with a l''eview and evaluation of the various subcontractor•s reports. The 
recorrmended access route is a road access commencing on the Parks Highway near 
Hurricane and proceeding to Gold Creek along the Indian River. From Gold Creek 
the road to the Devil Canyon site is located south of the Susitna River. At 
Devil Canyon the road crosses the river and runs north of the river to the 
Watana s ite4 

Work on the camps cant inued with arrangement drawings reaching 60 percent com
pletion, as did the first draft of the design transmittal. 

CIRI/H&N activities continued as winterization activities were carried out .. The 
only prob 1 em was that the camp • s groundwater supply was not adequate for the 
camp population. Supplemental supply was pumped from below the frozen surface 
of a nearby lake. 

R&M activities completed the channel geometry surveys, water surface profiles~ 
velocity measurements and the river description at Devil Canyon. The contour 
mapping, the selected access route, removal of flight panels from the field and 
the close out report remain in the Aerial Photography Subtask.. The access 
corridors final report will be revised in December. 

Task 3~ Hydrology, continued with a review of R&M submitted processed climate 
data. Reservoir operation is being analyzed to best satisfy both operation and 
environmental requirements for Watana. Probable maximum flood studies are com
pleta and documentation is underway. Revised operation incorporating multilevel 
intake at Watana was analyzed to bring post-project water temperatures to ac
ceptable limits. Post-project winter temperatures could result in open water 
regions almost to the Ta1keetna conf1uence. Lower Susitna studies continued 
with downstream flows being analyzed for the revised Watana development~ 

R&M activities continaed with strecrn gage, and climatic station operation and 
readings. Water surface elevations were obtained at most sites. R&M and 
Peterson & Associates· are evaluating available water quality data for the 
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Susitna River Basin. Evaporation readings were discontinued for the winter and 
glacial data collection is complete for 1981. Estimates of reservior·evapo~t'a
tion draft reports were completed. Additional test runs of the HEC-2 Water Sur
face Profile Model were completed as was a draft report for the Manning's 11 n" 
determination. 

-
Task 4, Seismic Studies, continued by providing recommend~ions to wee on the 
Long Term Seismologic Monitoring Network ManJJal. Acres consulting panel met on 
November 18 to review the proj'ect to date. 

wee Activities continued with a meeting at Stanford University which discussed 
the terrain earthquake and the regional historical seismicity. The result of 
the meeting was that Ore Sykes considers a terrain or floating earthquake of 
Ms 6.25 to 6.5 to be an appropriate design consideration. WCe believes a ter
rcdn earthquake of Ms 5.5 to 6.0 should be the maximum earthquake whose source 
may not be detected. Data for the seismic exposure analysis has been provided 
to the earthquake engineers. A draft report of WCC review at a December 1 meet
ing is being prepared on earthquake data assessment task. A draft report on 
earthquake evaluation and reporting is scheduled to be sent to Acres on December 
23.. Acres and WCC have agreed that a probabilistic assessment of ground moi:1on 
para;neters should be conducted.. This assessment is due for completion by mid
December and will include the seismic exposure analysis, the effects of the RIS, 
and the likelihood of exceedance of ground motion parameters. 

Task 5, Geotechnical Investigations, continued with data red~ction and report 
preparation for the Task 5 and Feasibility Reports. WCC will issue their final 
1981 seismic report to Acres in the first week of January. Preliminary indica
tions are that the bedrock in the Fog Lakes area drops below the proposed reser
voir level in several areas. However, the projected flow path and gradients are 
extremely long and low suggesting this area should pose no problem relative to 
reservoir seepage. Mapping of the Devil Canyon and Watana reservoirs was under
taken during the months. Final maps and reports will be completed by mid
December.. The data compilation task received extensive \'lork during the month .. 
Drawing lists were developed and graphics and text for task 5 a~d the Feasibil
ity Report were starteq and are to be completed in early January. 

R&M activity continued with the completion of the Fog Lakes area seismic refrac
tion survey. Laboratory testing for priority samples for the access road were 
completed. Reduction of data continued during the period. 

Task 6, Design Development, continued with the establishment of a typical cross
section for the Watana dam based on available borrow material. The arrangement 
for drainage and grouting galleries has been finalized. The saddle dam to the 
right abutment has been eliminated due to a reservoir level below the abutment 
saddle. The Devil Canyon arch dam geometry is being finalized in response to 
the latest sound rock foundation. After finalization, all analysis will be. 
rerun to determine static, dynamic, and temperature stress distribution 
corresponding to the final dam slope. The Devil Canyon saddle darn is similar in 
cross-section to the former Watana saddle dam cross-section. The Watana and 
Devil Canyon spillway designs are being finalized. Drafting of the general 
arrangement drawings has commenced. The design of the Watana and Devil Canyon 
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diversion schemes has been finalized as described in last month·s report. The 
\~at ana inlet and outlet portal 6.~-si gn has commenced. The typical upstream 
cofferdam section is undergoing final review. The Devil Canyon portal struc
tures have been located with considerable reduction in the length of tunnel re
quired. Design of the structures is almost complete and drafting of final draw
ings has beguns The final optimization of the Watana dam height has lowered the 
dam height 30' to elevation 2210' e. Preiiminary design of the Watana and Devil 
Canyon Power Facilities has commenced during the month. 

Task 7., Environmental Studies., continued with Acres forwardirg considerable in
formation on project design and generation to TES. Also~ nunerous discussions. 
were held with TES concerning report schedules, fish ::xnd wi1~ilife mitigation., 
and land use. Acres also held discussions with FOA regarding preliminary 
socioeconomic impacts and affects of the access options. Work sessions were 
held with TES to review the environmental writing routing. Acres interacted 
with the Fisheries and Wildlife Mitigation groups regarding project information, 
impact issues and mitigation recorrmendations. 

TES Activities continued by forwarding to Acres annotated 1 ists of enviro.nmental 
considerations· and reconmendations concerning cleaning of the impoundment zones& 
FOA completed the baseline analysis and completed sections of the feasibi1ity 
report on Socioeconomic Anal,ysis. The University of Alaska Museum has nearly 
completed its portion of the feasibility repor·~ ... Final analysis has been com
pleted.. The correlation of archeological sites and ash layers makes the series 
of sites found in the study area significant. TES prepared a draft report on 
navigational use. The University of Alaska worked on the feasibility report on 
Recreational Resources. Acres and TES met to discuss issues affecting the envi
ronmental routing analysis. The Fish Ecology Study Team dealt with impact an
alysis and the preparation of possible mitigation options. The Wildlife Ecology 
Group finalized results of the habitat value analysis to be used in impact anal
ysis and mitigation planning. The Plant Ecology Group forwarded a report to 
Acres which rated the environmental sensitivities of the various borrow arease 
A revised outline of the TES Feasibility Report and License Application was 
issued in early November. 

Stephen R. Braund Activities continued with forwarding to Acres Addendum Number 
1 of the Access Report relafing to the land owners between Gold Creek and Parks 
Highway. Preparations of the final summary report and the appendix on McKinley 
and Cantwell also commenced during the month. 

_Task 8:. Transmission, continued. by completing a draft of the corridor selection 
report and by commencing work on the Feasibility Report. A final draft of the 
planning memorandum entitled 11 Preliminary Transmission System Analysisu was com
pleted. Transmission line routing alternatives continued to be reviewed taking 
into account geological input. The termination of the transmission tie at 
Anchorage is under study as the routing portion of the environmental assessment 
report. Work continued to refine the tower hardware and configuration. 

Task 9, Construction Cost Estimates and Schedules, continued with preparation of 
an information package for use by EBASCO in preparing an independent estimate. 
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A meeting was held with EBASCO on November 20 tc discuss Acres approach to the 
project estimate and Acres information package. Both the Watana and Devil 
Canyon schedules were updated, as was the computerized code of accounts used for 
the estimate. 

Task 12, Public Participation, continued with Acres review of articles for the 
next newsletter. Individual subtask reports \tere formally submitted to govern
ment agencies for review and comment. 

Task 13, Administration, continued with Ammendment Nu,11ber 2 of the APA/Acres 
contract being forwarded to the client for approval. ~hen approved, the budget 
and estimate to complete schedules will be revised accordingly. 

Task 14, ADF&G Support,; continued with routine activities during the month. 
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TASK 1 P0\4ER STUDIES 

Task 1 complete • 

TASK 2 - SURVEY AND SITE FACILITIES 

ACRES ACTIVITIES 

Subtask 2.02 - Provision of Field Camps and Associated Logistic Support 

A declining camp population was serviced during this period~ reflecting the end 
of the summer field program. Camp services also continued to be made available 
on an intermittent basis to those field personnel based at nearby tent camps .. 
Camp occupancy averaged 10.2 per day 5 for a total of 305 people for the month .. 

In addition to its regular operation, maintenance, and related inspection of 
camp facilities, CIRI/H&N carried out winterization activities in preparation 
for the upcoming season. 

Helicopter requirements also decreased as planned with only 2.:8 hours/day, for a 
total of 84.1 hours. The remaining Bell 206B will be released on December 15th 
with a scheduled return on February 1, 1982. During this 45 day period charter 
aircraft will be utilized to sa-t;isfy minimum fie)d requirements of the R&T-1 snow 
teams and the University of Alaska furbearer people. 

Subtask 2.08 - Aerial Photography and Photogrammetric Mapping 
. 

R&M completed aerial photo interpretation of the transmission line corridor. 
Completed terrain unit maps were forwarded to Buffa 1 o for review and comment. 

Subtask 2.10 - Access Roads 

Work on the Access Road continued during the report period. The. reports re
ceived from the various subcontractors addressing engineering, environmental, 
and social impacts of t'ne alternative routes along with comments and information 
gathered at the meetings in A 1 ask a in October v1ere reviewed and evaluated. The 
evaluation conducted along with the selection process resulted in a recommended 
route. The recommended route is a road access commencing on the Parks Highway 
near Hurricane and proceeding to Gold Creek along the I-ndian River. From Gold 
Creek the road to Devil Canyon site is located south of the Susitna River. At 
Devil Canyon the road crosses the Susitna River and is located north of the 
river to the Watana site. 

One agency contact meeting was held with the Commander; Support Services Bureau 
of the Alaska State Troopers. Enforcement and potential housing requirements 
during the dam construction period was discussedG 

\<Jork on the camps at the Watana and Devil Canyon damsites continued during the 
report period. The layout drawings of the camps, temporary and permanent vill
ages, progressed to approximately 60 percent completion. The first draft of the 
::-_·mps Design Transmittal progressed to approximately 60 percent completion. 
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CIRI/H&N ACTIVITIES 

A 1 ow, yet unexpected, camp population was served by CIRI/Hl!N during this 
peri ad.. Unfortunately, the camp • s ground water supply was not capable of 
supporting this population. Consequently, limited supplemental quantities of 
potable_water were appropriated from a nearby lake which is normally used only 
during late spring and summer. With the presence of winter conditions, the 
availability of a supplemental surface supply was limited and could only be 
obtained through the pumping of unfrozen water from underneath the lake's frozen 
surface .. 

After several November meetings between Acres American and CIRI-H&N, it was de
cided that the anticipated winter camp population at Watana Camp will be handled 
by a t\~o-person crew working on .a base 56-hour work week. Other direct cost ex
penditures will also be kept at a minimum in order to accommodate reallocations 
in Acres' overall· project budget. 

R&M ACTIVITIES 

Subtask 2.Q7 - Site Specific Surveys 

Channel geometry survey, water profiles, velocity measurements, and description 
of the river in Devil Canyon has been completed. Five additional river cross
sections have been field surveyed just bel0\'1 the turbulent portion of Devil 
Canyon. This data is contained in the Subtask 2o08 Closeout Report which has 
been submitted to Acres. 

Subtask ~.08 - Aerial Photographl and Photogrammetri c Mapping 

This subtask is essentially complete. However, the contour mapping of the sel
ected corridor, the removal of flight panels from the field and the closeout 
report remain to be completed. 

Subtask 2§10 - Access Corridors 

The draft final report covering alternative access plans has been submitted and 
reviewed.. Comments have been received and incorporated in the draft report. 
The final report is in the process of being published and should be available 
for distribution within two weeks. 

Preliminary design of the approved plan will be accomplished as soon as the plan 
is selected and the 1" = 400 1 mapping completed. 

Subtask 2.16 - Hydrographic Surveys 

This subtask is completed and a draft Closeout Report has been submitted to 
Acreso Final closeout report is almost complete .. 
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TASK 3 - HYDROLOGY 

ACRES ACTIVITIES 

Subtask 3.03 - Field Data Collection and Processing 

Routine monitoring of R&M field work and processing of data continued. Pro
cessed climate data collected during 1980-1981 have been received from R&M and 
is under review. 

Subtask 3.04 - Water Resources Study 

Several modes of reservoir operation to take account of downstream flow require
ments for fisheries are being analyzed to arrive at the most acceptable opera
tion to satisfy energy and envjronmental requirements for revised Watana devel
opment. 

Subtask 3.05 - Flood Studies 

Studies on the probable maximum flood in the basin have been substantially com
pleted. Documentation of the study is underway. A variety of flood routing 
analyses was completed to finalize discharge capacities of spillway and other 
discharge facilities for the refined ~Jatana and Devil Canyon developments. 

Subtask 3.06 - Hydraulic and Ice Studies 

Revised operations incorporating multilevel intake at Watana were analyzed to 
bring post-project summer temperatures to environmentally acceptable levels in 
the reach between Devi 1 Canyon & Talkeetna. ~vinter post-project temperatutes 
indicate the possilJil ity of open vJater regime almost up to Talkeetna confluence 
and the impact on f~sheries and environment is being studied. The possibility 
of potential open water regime below Talkeetna is being studied. 

Subtask 3.07 - Sediment Yield and River Morphology 

R&M interim report was reviewed and a meeting is scheduled to be held in 
December to finalize the report. 

Subtask 3.08- Climatic Studies for Transmission Lines 

Preliminary studies made earlier in the year ~tJere reviewed with data frDm ·t:l i
matic stations collected during 1980-1981. Revised design values for wind 
spec.Js and icing for the transmission lines have been finalized .. 

Subtask 3.10 - Lower Susitna Studies 

Downstream flows were analyzed for revised Watana development. 

R&M ACTIVITIES 

Subtask 3.03 - Field Data Collection and Processing 

All USGS stream gages and the Watana stream gage were operating. The Watana 
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gage wns left in place through freeze-up. Water surface elevations were ob
tained at most sites. At Gold Creek, a flow of 4,000 cfs was recorded. R&M and 
Peterson & Associates are interpreting available water quality d~ta for the 
Susitna River basin. All climatic stations are operating routinely. Evapora
tion readings have been discontinued for the winter. Glacial studies data col
lection for 1981 has been completed. Ice study observations vtere made in early 
and mid-November when large amounts of frazil ice appeared in the Susitna 
River. 

Subtask 3.04 - vJater Resources Studies 

Estimates of reservoir ~~vaporati on were made and a draft report comp1 eted. A 
draft report of the glacial studies was completed and submitted by Dr. Will 
Harrisono 

Subtask 3.05 ~ Flood Studies 

Comments received from Acres on the report_, and minor modifications made. 

Subtask 3.06- Hydraulic and Ice Studies 

Additional calibration and verification runs of-the HEC-2 Water Surface Profile 
t~odel \-.rere. completed for the river between Devil Creek and· Deadman Creek. A 
draft report for the_ Mann~tng's un" determination was completed. 

Subtask 3.07 - Sediment Yield & River Morphology Studies 

Additional data on the morphology of several sloughs above Talkeetna have heen 
reduced by ADF&G! and analysis conducted to assess the impact of reduced fltMS. 

Subtask 3.10 - Lower Susitna Studies 

Revisions of the earlier draft of the 3.10 report were made, incorporating more 
recent data. 
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TASK 4 - SEISMIC ACTIVITIES 

ACRES ACTIVITIES 

Acres activities were lim1ted to general coord·Ination and direction of wee 
activities. Recommendations were transmitted to WCC on the preparation of Long
Term Seismologic Monitoring Network Manual, and the approach to Assessment of 
Fault Activity (probabilistic seismic exposure analysis). WCC was advised on 
propo~:ied geological and seismological meetings with UAGI after consultations 
with the APA. wee report preparation, review and final printing schedule was 
reviewed and agreed upon. 

Acres consulting panel met on November 18, 1981 in Buffalo, New York. Dr. Peck 
and Dr. Hendron attended this meeting and were presented with task and study re
sults to that date.~ 

WCC ACTIVITIES 

Subtask 4.08 - P~eliminary Darn Stability Analxsi~ 

Included as part of Subtask 4.13. 

A meeting was held at Stanford University on 23 November· 1981 with Dr. Lynn 
Sykes. Paul Guptill, Jon Lovegreen, and Woody Savage of Woodward-Clyde Consult
ants (\4CC) attended the meeting to discuss the terrain earthquake and the re
gional historical seismicity. The discussion included ~~CC's review of a data · 
set of worldwide historical earthquakes which both have and have not had surface 
rupture analysis of historical earthquakes in the site region, including the 
1929 and 1943 earthquakes of magnitude 6.25 and 7.3, respectively, and remately 
sensed data interpretation conducted to date in the epicentral region of the 
1943 earthquake. 

The result of the discussion with Or. Sykes is that Dr. Sykes still considers a 
terrain or floating earthquake of Ns 6. 25 to 6. 5 to be appropriate for design 
considerations, while WCC believes a terrain earthquake of Ms 5.5 to 6.0 
should be the maximum earthquake whose source may not be detected. 

Work on the network monitoring manual is continuing and is now expected to be 
completed in December 1981. Written guidance from Acres is expected in December 
1981. 

Subtask 4.10 - Reservoir-Induced Seismicity 

Work on this subtask is being conducted as a part of the seismic exposure analy
. sis. In this manner, the effect of RIS on ground motion is being evaluated. 

Subtask 4.11 - Seismic Geolo~ Field Studies 

Field review comments by the WCG internal reviewers have been finalized and will 
be distributed to the reviewers at') the draft report meeting on 1 December 1981., 
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Subtask 4 .. 12 - Evaluation and Reporting 

Data for the seismic exposure analysis has been provided to the earthquake engi
neers. These data include assessment of the maximum (credible) earthquake, re
currence, slip rate, b-slope, and likelihood that a fault is active have been 
completed for the Talkeetna Terrain boundary faults and the 13 local features. 

A draft report was sent to the WCC Project Revi e\t~ Team on 23 November 1981. A 
meeting to discuss review comments is scheduled for 1 December 1981. The draft 
report-for Acres• review is scheduled for transmittal on 23 December 1981. 

Subtask 4.13 - Gound Motion Studies 

Acres and wee have agreed that a probabilistic assessment of ground motion para
·meters should be conducted. The seismic exposure ana·~ysis has commenced and is 
expected to be completed by mid-December 1981. This .approach includes the 
effects of RIS as wall as the potential contribution of any inactive fault on 
the likelihood of exceedence of ground motion parameters. 

Subtask 4.14 - D~m Stabili~~qnsulting Services 

Consulting services were 'Jrovided by Maurice Power, as requested by Acres. 

Subtask 4.15 - Transmiss·ion Line Evaluation 

Transmission line and access routes have been .reviewed on remotely sensed data. 
Potential areas of instability have been identified and included as a section of 
the draft reporte 

TASK 5 - GEOTECHNICAL INVESTIGATIONS 

ACRES ACTIVITIES 

General 

Acres work on Task 5 through the month of November i nvo 1 ved data reduction and 
report preparation for the Task 5 and Feastbil ity Reports. 

Subtask 5.06 - Exploratory Program (1981) 

Work on the additional seismic line in the Fog Lakes area was completed by wee 
during the month. wee is finalizing and reducing their data and will issue 
their final 1981 seismic report to Acres in the first week of January. Prelimi
n&ry indications are that the bedrock in the Fog Lakes area drops below the pro
posed reservoir 1 evel in several area~v ''owever, the projected flow path and 
gradients are extremely long and low suggesting that this area should pose no 
problem relative to reservoir seepage. 

Geologic logging of the Bureau of Reclamation core for Devil Canyon was com
pleted during the month. 
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Mapping of Devi'l Canyon and Watana reservoirs was undertaken during the month. 
Mapping was performed using aerial photographs with plotting of the data on base 
maps of 1:2000'. Final maps and report will be completed by mid-Uecember. 

wee completed field work for seismic refraction survey in vicinity of Fog Lakes. 
Approximately 29~000 lineal feet of seismic lines were shot. The data is cur
rently being reduced and a final report is in preparation. It is anticipated 
that the report will be available by December 15th. 

0 

Completed install at ion of piezometer and thermistor string in BH-3 at Watana 
site. The planned instrument at ion for BH-12 and BH-4 at ~latana was not instal
led as both holes were blocked at depth. Attempts were made to clear both holes 
using a hand-portable drill and flushing with water under pressure, but these 
proved unsuccessful. A large dri'll rig$ similar to that which was used this 
summer, will be required to ream out these holes and allow installation of in
strumentation. 

R&M survey crew completed field work required to determine coordinates and ele
vations of new se.ismic line in Fog Lakes area and all remaining auger holes in 
Borrow area 'D 1

, 
1 E', and 'H'. The field data is presently being reduced and 

should be available early in December. 

Subtask 5.08 - Data Compilatio.!J 

Extensive work was devoted to this subtask. Drawing lists were developed and 
graphics for the Task 5 Feasibility Report was started. Portions of the text 
were started. A draft of the Task 5 report is expected to be completed in the 
first week of January. 

Summary logs were completed of the 1978 Corps of Engineers core and the 1980-
1981 Acres c.,··-:) Draft iogs were forwarded to Buffalo for review and comment. 

Began slope sta.'"' .lity studies of both the Devil Canyon a11d Watana reservoirs. 

R&M ACTIVITIES 

Subtask 5.02 - Photo Interpretation 

Final maps and Closeout Report submitted in October. 

Subtask 5.05 - Exploratory Program Design, 1981 

Planning, scheduling, and preparation for additional field programs was com
pleted. 

Subtask 5.06 - Exploratory Program, 1981 

The seismic refraction survey in the Fog Lakes area was completed. A thermistor 
string and a pnuematic piezometer were installed in BH-3 at the Watana damsite. 
Laboratory testing for priority samples for the access road was completed. Re
duction of survey elevations and coordinates was on-going, and final logs, per
meability data and core photos were in preparation for submittal. 
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TASK 6 - DESIGN DEVELOPMENT 

ACRES ACTIVITIES 

Subtask 6 .. 11 - Preliminary Design of Watana Dam 

The typical cross-section of the main da~has been established following are
view of available impervious filter and support materials and borrow area loca
tions. River gravel materials have been selected for the upstream and down
stream shells. The crest elevation has been established as described under sub
task 6.25. 

The overall layout for drainage and grouting galleries has been establish~d and 
is being reviewed in more detail. 

The saddle dam adjacent to the right abutment has been eliminated as the maximum 
reservoir level has been lowered below the abutment saddle. 

Subtask 6.12 - Preliminary Design a·f Devil Canyon Dam 

The arch dam geometry is being revised to accord with the latest information on 
the sound rock foundation. Once the geometry has been estab 1 ished a 11 analysis 
will be rerun to determine static, temperature and dynamic stress distribution 
corresponding to the final dam slope. 

The saddle dam cross-section has been finalized based on a similar section to 
the Watana Dam. 

Subtask 6.17 - Preliminary Design of Watana 

The design of the Watana spillways is underway. The overall alignment and lay:.. 
out of the main spillway components have been finalized and design of the con
trol structure, chute and flip bucket is proceeding. The emergency spill\"lay 
alignment has been determined, running in a straight 1ine from adjacent to the 
right abutment saddle towards Tsusena Creek. Preparation of the drawing of the 
emergency spillway for the feasibility report has commenced. 

Subtask 6.18- Preliminary Design of Devil C?-r:.ton Spillway 

The layout of the main spillway component has been finalized and the design of 
the control structure and the concrete lined chute is nea·, .. ing completio;.1. 
Drafting of the general arrangement drawings of the overall spillway and of the 
control structure has commenced. 

. ./ . . 
The alignment of the emer-g-ency spillway has been determined. The height of the 
errodible fuse plug has been reduced to 30ft and the plug has been widened. 
Details of the spillway design are proceeding. 

Subtask 6o2l - Watana Diversion Scheme 

The.concept for the Watana diversion has been established as described in last 
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month's report. Review of the inlet and outlet portal locations has commenced 
and the design of these structures is in progress. 

The typical upstream cofferdam section is undergoing final review. 

Subtask 6.22 - Devil Canyon Diversion Scheme 

The Devil Canyon diversion has been developed as described last month. The up
stream and downstream portal structures have been 1 ocated with a cons iderab 1 e 
reduction in the length of the tunnel. The design of the upstream gate struc
ture is nearing completion and drafting of the final drawing of the general ar
rangement and concrete structures has commenced. 

Subtask 6 .. 25 - Opt if!1i ze Dam Height 

~ final optimization of the Watana dam has been completed based on up to date 
energy forecasts, alternative energy prices and the latest Watana project costs. 
The center of the dam has been lo\'Jered to elevation 2,210 feet, 30 feet below 
the elevation established previously by an interim study based on preliminary 
data. 

Subtask 6.27 - Prel1minary Design of Watana Power Facilities 

Following selection of a six unit underground powerhouse installation, the ori
entation of the caverns and water passages has been studied. The final config
uration has an upstream t·(·ansformer gallery and a single downstream surge cham
ber serving the twin tailrace tunnels. 

The alignment of t.hese facilities with the intake structures is being examined 
and the layout within the individual cavern is being developed. 

Some work has been done on the design of the intake but finalization of t.*ais de
sign is awaiting confirmation of reservoir drawdown and temperature requi-o .. ~ments 
of the discharges. 

Subtask 6.28 -Preliminary Design of Devil Canyon Facilities 

A four unit layout discharging one mile downstream through a single tailrace 
tunnel has been determined. Compensatory water for Devil Canyon flows is pro
vided by two 250 cfs p~mps, pumping water from the tailrace. 

TASK 7 - ENVIRONMENTAL STUDIES 

ACRES ACTIVITIES 

Subtask 7.01 - Administration 

Considerable information on project design and operation was forwarded to TES. 
Numerous ·discussions were held with TES regarding report schedules, fish and 
wildlife mitigation, transmission line route selection, land use and socio
economic analysis. 
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Subtask 7.05 -Socioeconomic Analysis 

Sociocultural report requirements from S. Braund were clarified and arr~angements 
for information transfer to TES agreed upon. Further d·iscussions were held 
with Frank Orth and Associates regarding preliminary socioeconomic impact and 
affects on various access opt ions. 

.Subtask 7.07 - Land Use Analysis 

Land Use and Aesthetic Resource compohents of the feasibility report were dis
cussed with TES. 

_Subtask 7.08 - Recreation Planning 

The mechani:.m for finalizing the recreation plan and the schedule for release of 
the final recreation questionnaire were discussed in relation to the access road 
discussion. 

Subtask 7.09- Transmission Analysis 

Work sessions were held with TES to review the environmental routing analysis. 

Subtask 7.10 - Fish Ecology Studies 

Additional information on downstream flows and temperatures was supplied to the 
·Fisheries Mitigation Task Force. Impact issues and mitigation options were also 
reviewed .. 

Subtask 7.11 - Wildlife Ecology Studies 

Acres interacted with the Wildlife Mitigation Task Force in the supply of pro
ject information review of mitigation recommendations and identification of im
pact issues. 

Subtask 7.12 - Plant Ecology Studies 

Information was forwarded to TES regarding the locat)on of project facilities 
and borrow areas. Considerable discussion related to various construction tech
niques and the reclamation of borrow areas. 

Subtask 7.14- Access Road Environmental Analysis 

TES was informed of Acres access road recommend at ion and instructed to proceed 
on the assumption that the recommendation would be accepted.~ 

. 
Subtask 7.15 - Preparation of FERC Application 

The details of report outline, content and schedule for the Fe as ibil ity Report 
and License Application were discussed with TES. 
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TES ACTIVITIES 

Subtask 7.01 - Administration 

TES prepared, and submitted to Acres, annotated l~sts of environmental consider
ations and recommendations concerning clearing of the impoundment zones. 

TES forwarded notes of agency contact meeting to Acres. The TES Resident fvlan
ager attended Department of Natural Resources meetings on the Navigability of 
Alaskan waters and a public presentation of a draft plan for the Willow sub
basin. 

TES met with Acres in Buffalo to discuss a wide variety of issues, including re
port schedules, fisheries programs, transmission line studies. and Phase I 
budgets. 

Subtask 7.05 - Socioeconomic Analysis 

Frank Orth & Associates completed the baseline forecast (WP 4) and initiated the 
"with Susitna11 forecast (WP 5). Work also pr·ogressed on assembling fish and 
wildlife valuation methods (WP /). FO&A completed sections of the draft feasi
bility report on Socioeconomic Analysis. 

Subtask 7.06 - Cultural Resources 

The feasibility report has been nearly completed by the University of Alaska 
Museum. Work is continuing on the Phase I report. Faunal analysis has been 
completed. Radio carbon dating material collected during the 1981 sampling 
season has been received. 

Preliminary dates have been put on the three volcanic ash layers found in the 
study area. The correlation of archeological sites and ash layers makes the 
series of sites found in the study area significant.. Drafts of report graphics 
have been completed. Lithic analysis is underway. 

Subtask 7.07 - Land Use Analysis 

The University of Alaska land use team worked on preparation of draft feasibil
ity reports on Land Use and Aesthetic Resources for submittal to TES in 
December. TES prepared a preliminary draft report on navigational use. 

Subtask 7.08 - Recreation Plannino 
-~ 

The University of Alaska worked on development of the feasibility report on Rec
reat i ona 1 .Resources. 

Subtask 7.09 - Transmission Line Corridor Assessment 

Wot~k progressed on the se 1 ect ion of recommended routes within each study area. 
TES met with Acres to discuss issues affecting environmental routing ana1ysise 
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Among topics covered were width of recommended route, engineering configuration; 
substations/termini and scheduling of work products. 

§ubtask 7.10 - Fish Ecology 

The primary activity of the Fish Ecology Study Team dealt with impact analysis 
and the preparation of possible mitigation optionse Preparations for writing 
the Feasibility Report and the License Application were also made. Information 
is being collected on temperature effects on egg incubation in order to better 
evaluate potential changes in the Susitna temperature regime. 

Subtask 7.11 - Wildlife Ecology 

During November the Wildlife Ecology Group Leader organized the recommendations 
made by members of the mitigation core group and forwarded them to the core 
grouP. for review and comment. The Group Leader also finalized the results of 
the habitat value analysis and organized the resluts in a fashion usable in re
gard to impact analysis and mitigation planning. A considerable amount of time 
was devoted to the transmittal of information received from Acres to the. appro
priate subcontractors and consultants for their use in impact analysis. 

Field data coll~1ction continued during November and concentrated on the monitor
; ng of muste 1 ids and red foxes. One addition a 1 pine mat' ten was trapped and 
radiocollared on November 12. The second half of the month was spent in tabu
lating and analyzing data and in prepa.ring Feasibility Report sections on fur
bearers, birds and non-game mammals~ 

Subtask 7.12 - Plant Ecology Stt.!.di es 

Most of the effort during the month centered around the preparation on the feas
ibility Report. There were a number of interactions with Acres concerning 
facility locations for the dams and borrow areas. A report was prepared f~r 
Acres vJhich rated the environmental sensitivities of the various borrow areas 
and provided general comments on the different areas under consideration .. 

Subtask 7.14- Access Road Environmental Analysis 

TES received information on the Access Plan which v1as to be recommended by Acres 
to the APA. 

TES responded to a request from R&M to provide environmental input regarding po
tential access route borrm'l areas. This input was sent to R&M in early Novem
ber, and maps locating these borrow areas were forwarded toTES subcontractors 
for their information. 

Subtask 7.15 - Preparation of FERC Application 

A revised outline for the TES Feasibility Report and License Application \>laS 
issued in early November .. Work continued.on Chapter 1 of the Feasibility Report 
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and License Application- General Description of the Locale. In addition, are
quest v1as sent to a 11 subcontractors and consultants concerning format for 1 i st
ing authorities. Discussions regarding the Feasibility Report (and License App
lication) outline, content, and format were made between Acres~ TES, and TES 
subcontractors and consultants, and mutual agreement has been reached on most 
items. 

STEPHEN R. BRAUND & ASSOCIATES ACTIVITIES 

Access Report Addendum Number 1 was prepared and provided to Acres during the 
month. This addendum related to land owners between Gold Creek and the Parks 
Highway. Preparations of this final summary report and the appendix on fvtcKi.nley 
and Cantwell also commenced during the report period. Numerous meetings were 
held with Tom Lonner on his report draft during November. 

TASK 8 - TRANSMISSION 

ACRES ACTIVITIES 

·'i 

Subtask 8.01 - Transmission Line Corridor Screening 

A final draft of the closeout report was completed and already sent to APA for 
their comment and review. Work started on the feasibility report and a prelimi
nary draft for corridor selection was completed. 

Subtask 8.02 - Electric System Studie~ 

A final draft of the planning memorandum entitled 11 Pre1iminary Transmission Sys
tem Analysis 11 was completed .. The memorandum reviewed all the work completed on 
electric system studies up to June 15, 1981. 

Subtask 8.03 -Transmission Line Route Se-lection 

Work continued to select the most feasible right-of-way. Geological input was 
studied to identify adverse geological features and geotechnical conditions that 
would affect the design or construction. 

The termination of the transmission 1ine at Anchorage is under study. Envtron
mental assassment report is under preparation to study the impacts of using a 
corridor parallel to that proposed by Chugach Electric Associates for their 220 
k v system which crosses Knik Arm by submarine cab 1 es. 

Subtask 8., 04 - Tower, Hardware and Conductor Studies 

Study continues on the various configurations ·of tm·1ers. Computer work \'las done 
to study the structural behavior when subjected to differnt loading conditions. 
Climatologic reports (Task 3) were reviewed and climatologic parameters were 
estab 1 i shed for the transmission 1 i ne design. \~eight and wind spans have been 
determined to refl@ct econorqy and flexibility of plotting thestructures. 
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Subtask 8.05 - Substations 

Preliminary work continued with single line diagrams and switchyard arrange
ments. 

TASK 9 - CONSTRUCTION COST ESTIMATES AND SCHEDULES 

ACRES ACTIVITIES 

Work continued on preparation of the preliminary project estimate and schedule. 
An information package was prepared for· use by EBASCO in preparing an indepen
dent estimate. A day long meeting was held \'lith EBASCO representatives on 
November 20, 1981 to discuss Acres' approach to the project estimate and the 
transmittal of information to EBASCO. 

Pre1 iminary schedules for both the Watana and Devil Canyon Developments wei"'e up
dated and issued. 

,, 
Work continued on preparation of the computerized code of accounts with cont-in
ued updating as more information was made available. 

TASK 12 - PUBLIC PARTICIPATION 

ACRES ACTIVITIES 

Interviews with expert consultants and other proposed articles for the next 
newsletter were reviewed by Acres and TES. 

Individual subtas~ reports were formally submitted to government agencies for 
revi ev1 and comment. 

TASK 13 - ADMINISTRATION 

ACRES ACTIVITIES 

Subtask 13.05 ~ Cost Control 

Administration continued to function routinely during November. During the 
month, . .n.w.endment 2 of the APA/Acres contract was forwarded to the client for 
approval. Upon acceptance, the cost report will be modified to reflect changes 
in the budget and the estimate to complet~ schedules. 

TASK 14 - ADF&G SUPPORT 

ACRES ACITIVITIES 

Purchasing and support activities for ADF&G continued routinely during the 
month. 
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DEPARTMENT OF FISII A.l~D GA ~IE 

11 December 1981 

Susitna Project Manager 
Acres American Inc. 
Liberty Bank Bldg. 
Main at_ Court Streets 
Buffalo, New York 14202 

Attn: Kevin Young 

Dear Kevin: 

. 

JAYS. HAMMOND, GOVERNOR 

333 RASPBERRY ROAD 
ANCHORAGE, ALASKA 99502 

344-0541 

RECEIVED 

DEC 211981 · 

A~RES AMEg:CAll IHCORPORATED 

The following is a report on big game study activities for November.-__________ __ 
and December. I am reporting December activities early because the ~LASKA POWER 

remainder of the month and the first part of January will be devoted AUTHORITY 

to getting drafts of the Phase I report to TES and I expect to haver--SUSITNA 
the time for little else. FtLE P5700 

- 1/, ~tl 
Generation of data products for the Phase I report continued to be to ~ SEQUEJ''f"E NO 
priority.. Several aspects of data entry and production of data pro F. dJdC?c;}". 
ducts 

ll .-I have been more time consuming than. expected. Each de1ay ha z ,;::E: ci 
been overcome fairly quickly but we are running a week to 10 day 0 ~~ 1 o: 

behind the schedule '\ve had hoped to maintain. Portions of the caribo ~ ~~! ~ 
report were sent to TES on December 11. We expect to continue ty-~ur-. -!--::-:--•---1 
submit material as useable drafts become available over- the next fe: ~_l_Dc W I . 
weeks.· ~'2... _,_ -•--.q 

. i jC/\Dj 
Considerable effort is currently being expended to straighten ou ~ -}-:,.~ 
problems with our FY81 RSA' s. ADF&G' s Division of Administration ha -. ~~ 
repeated!:;: mishandled the RSA' s causing additional work and. incon - iJP 5 ~-~ 
venience for both us and APA. Fortunately we have been able to catc 1-:-

1
-P-,...-!----f 

these problems before they affect·ed the field projects. ~= -j-E·:; 
Field work has been fairly routine. Snow conditions have been mor~..,._ S NT 
normal or heavier than normal. Some moose in the downstream stud DW L 
area have already moved to the river. If conditions persist over th -- M RV -
next few months, we should get a clearer idea of how moose use th 1 

river and impoundments during normal winters. 
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The highlight of field activities was wolf and wolverine tagging. Two 
separate tagging efforts were conducted in November and early Decem
ber. A total of 24 wolves and 6 wolverine were radio-collared. Most 
important is the fact that we established contact with 4 or 5 new wolf 
packs, filling in some of the most glaring data gapss We believe that 
there are one or two packs adjacent to impoundment areas that still 
are not radioed. 

We had a mishap when the engine on a helicopter failed. The heli
copter was badly damaged and the tagging crew had to spend the 
night at the crash site, but no one was hurt. 

Karl Schneider 
Research Coordinator 
Division of Game 

I 

20 



• 
I 
I 
I 
I 
I 
I 
•• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
111·K1LH 

JAYS. HAMMOND, GOVERNOR 

DEPARTMENT OF FISII:\.ND GAitiE 
333 RASPBERRY ROAD 
ANCHORAGE, ALASKA 99502 

December 9, 1981 03-81-7.10-0.4 
• 

RECEIVED 

DEC 2 3 1981 

ACRE~ AmtHICAN INCORPORATED 
Dr. John Hayden 
Technical Study Director 
Acres American, Incorporated 
The Liberty Bank Building 
Buffalo, New York 14202 

Dear Dr. Hayden: 

Re: Monthly Report - November 1981 

There was no field activity during the month of November, al1 available 
personnel being concentrated on data reduction and species/subject repor 
composition. Reports on Adult Anadromous and Aquatic Habitat subject 
rnattey· were submitted during the latter half of the month. 

'The early winter season has been subject to alternating cold~ dry and 
\'lann

5 
v1et weather conditions that have resulted in ·poor ice conditions 

on area streams. Th~ ice cover"' is now starting to firm up and field 
investigations are expe~ted to resume in early December. 

Tom Trent attenoed a series of project related meetings in addition to 
his more routine administrative duties. Other support personnel were 
engaged with routine administrative requirements or assisting the field 
project personnel \'lith the species/subject report preparation. 

Sincerely, 

4 ~~t-lA-~-r-1 r/e-~as .W. Tre~ C 
Aquatic Studies Coordinator 
Su Hydro Aquatic Studies 
Telephone 274-7583 

cc: V. Lucid 
J. Gi 11 
D. Schmidt 
D. Wozniak 
M. Harner · 
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.· --------------------. 
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31.1.00 :U300 3 R OPB 1 f.4 30S' ACCESS ROAnS HYftROLOBY 7HF.:CA1. 25TIFCB1 l4JIFCRl 1.tANB2 1 0 1 3140{} 31-700 . 6 OPB 1 C4 3102 UJR SUSXTNA STlHHE'S-FOl LOI~lJP FHl 4.JANB2 1~FF.B8~ 1 B. IANB2 26FF.IH~2 2 2 l 
31500 3:J400 3 R OPB 1 G4 3102 um StJSllNA STUitiES-FOLL.Qt.JtJP CT -1 7ffl?f81 25ftECB1 14DFC81 1.JAN82 j 1 1 
.~40000 46200 6 OF'B 1 C1 408 DAM STABILITY FTN 7ftF.f.B1 l5.JANB2 17MAY82 2:::i.JIJN82 23 23 1 
42BOO 43000 23 F: OPA 1 C4 409 L.ONG TEF:M HmHTOfUNG PROGRAM 7f1Ef.Bt 14MAY82 lB.JANB2 25JUNR2 6 6 1 40200 41800 2 R OPB l C1 410 RESF.RtJOTR INmJC£n SEJSMJriTY 7fiF.CR1 1Bf.lt:CB1 4.1ANA2 15.JANB2 4 1 1 
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ACRES- AMERICAN SlJSITNA HYIIRO-ELECTRIC f'~OJECT PAGE 1 

TUfF. NmJ: 7D8~1 

CPM ANALYSIS LISTING 

----------------~------------------------------------------------------------------------------------------------------------~~---I -NO fiE J-NOIIE I•tJR SELECT COfiES ------It E S C R I F' T I 0 N ------------ E, S. E. F. L.S. L,F, T ,F, F ~F, CL 
------------------------------------------------------------------------------------~-----------------------------------------~~----61162 t.SU64 1 R OPB 1 C5 611 DRAFT REPORT DRAWINBSCWAT> CT-2 7[1ECB! UOECB1 7[1£C31 1 HIEC81 0 0 1 CRITCtAt 61164 61168 5 .OPB 1 CS 611 DRAFT RfPORT DRAWINGS<WAT) CT-3 14Itf.'C81 15,JANB2 14f.tf-C81 15JAN82 0 0 1 CRI'ft.T~l 61168 61170 4 OPB 1 C5 611 DRAFT REPORT DRAWINGSCWAT> CT-4 1RJAN82 1.2FEBR2 18JAN82 12FEB82 1\ 0 1 CRIT:Jit~L v 61170 61172 4 OPB 1 C5 611 ftRAFT RF.PORT fiRAtJUlGS ( ~JAT) FIN 15FF.BB2 12HARB2 15FfB82 12MAR82 0 (l 1 r.Rrrw~l 61202 612b4 6 H OPB 1 C6 ,~1?. PRELIN fJESI6N fiEVIL. CANYON !lAM 7TIECS1 ~.5.JAN82 7ItECS1 15JAN82 0 0 1 r.~=:rrntcttt 61249 61252 3 R OPB 1 C6 612 DF.S I 6N DAM OlG > FIN 7ItF.r.81 25fiF.CS1 28DF.C81 15..1ANS2 3 0 l 61250 '61254 4 R OPB 1 C6 612 FOHNIIATIP.N TREATMENT<fiC} FIN 7ftEC81 1JANR2 14f.tf.f.81 8.JAN82 1 () J . 61UO 61262 1 R OF'B 1 C:6 612 fiRAFT REPORT DldflS (DC) r.T-? 7IIF.:G81 UfiF.CRl 7TIEC8l 1.HtF.r.81 0 0 t CRinltr-Al 61262 61264 5 OPB l C6 612 fiRAFT REPORT DtJGS<DC) cT~3 14DF.f.81 15.JAN82 14flff.S1 15.JAN82 0 0 1 CRJTlt:t4l 61264 61266 4 OPB 1 C6 612 DRAFT REPORT DWGSCDC) CT-4 1S.JAN82 12FF.B82 18.JAN82 12FFBB2 0 () j CRITTi:t":-Al 61266 61268 4 OPB 1 C6 612 DRAFT REPORT DW6SCDC> FIN 15FF.B82 12HARB2 15FfBA2 12MARR2 0 () 1 CRITii\tAL 61325 61350 9 H Of'B C4 613 IIAM SELECTION REPORT 7m:r:st 5FEB82 14TeEC81 J.2FEF.!82 1 0 1 61325 61330 -2 OFB 1 C4 613 DAM SELECTION RfPORT ST 7ftt.CB1 18DF.CR1 14ItF.CB1 :?5DECB1 1 0 1 61330 61335 2 OF'B 1 C4 613 DAM SELECTION REPORT CT-1 2HlF.C81 LIANR2 2SnEf.8l RJANB2 1 0 1 61335 61340 ., OPB 1 C4 613 fiAH SELECTION RF.F'ORT CT-2 4.JANB2 15.JAN82 1.t.MNfl2 22.tANB2 1 0 1 ..... 
61340 61345 2 OPB 1 C4 613 DAM SELECTION REPORT CT-3 18.JANS2 29.JAN8'2 25.JAN82 5Ff!:tB2 1 0 1 61345 61350 1 OPB 1 C4 61.3 flAM SELECTION Rf:f'ORT FIN 1.FEB82 5FFBB2 8FEB82 l~Ff.B82 1 0 1 61402 61412 5 H OPB 1 f.4 614 SPILUJAY DESIGN r.RITERIA ?IIEC81 8,JANR2 7[1F.f.81 15.JANB2 1 0 1 
61408 61410 3 R Of'B 1 C4 614 liF'£1ATE CRIT&ASSIJHF·TIONS ( SPWY) CT -1 7f.IEC81 25ItEC81 14f1ECfH 1.JANB2 1 0 1 
61·110 61412 ? OPB 1 C4 614 IJF'fiATE CRIT&ASSlJMF'TJ.ONS(SPtJY>FIN 2SftEC81 8.1ANB2 4JAN82 15JAN82 1 0 1 '• N 615()2 61518 0 H OPB 1 C5 615 tJAH~NA SPII. LtJAY ALTERNATIVES 7flff.81 4J)F.f81 7[1£CS1 4ftf.T81 0 () 1 fRiili:AI w 
61602 61626 0 H OPB 1 C6 616 DEVIL CANYON SPILLWAY ALTERNATIVE 7f.IF.GR1 4f.tF.f,S1 7TIFC81 4ftF.C81 0 0 1 CRili('~L 61702 6178,5 6 H OPB 1 C5 ~17 PRELIM DESIGN WATANA SPILLWAY 7fltCB1 15JANR2 21DECB1 J. 5.JAN82 0 () 1 CRll'JtAL 61704 61705 3 R OPB 1 C5 617 INCORP GF.NL AME'NIIH£NTS (lJAT) GT-1 7DECB1 25D£CB1 21DECR1 B.IANR2 ? () 1 .. 61705 61706 1 OPB 1 C5 617 JNCORP GENL AHENfiHENTS <WAT> FIN 28DECSl LJANR2 11JANA2 15,JANS2 2 1 1 61732 61738 5 R OPB 1 C5 617 OPT AGAINST DAM FRFF.~OARD FlN 7tiF.G81 B.JAN82 14ftEC81" 15.JAN82 1 1 1 61733 61743 4 R OPB 1 C5 617. PREL rtESGN GONTRL STRlJGTIJRES FIN 7IIECB1 l.JANB?. 21DECRJ. 15JAN82 ., ? 1 .. 61736 61744 2 R Of'B 1 C5 617 f·Rf.L fiESGN CHUTF./ROCK ANCRS FIN 7fiF.C81 1BIIEf.81 4JAN82 15.1AN82 4 4 1 61770 61776 4 R OPB 1 C5 617 TIESJGN CLOSURE/CONTRl. STRUGT FIN 7fiF.GfU 1 JANS2 21 ftEC8\ 15.JANB2 2 2 1 61772 61774 2 OPB 1 C5 617 DESIGN ENERGY ftJSSIPATION FIN 7f.tEG81 18f!FfS1 14Bf.G81 25ftFf'81 1 0 1 61782 61784 1 R OPB 1 C5 617 DRAFT REPORT DRAWINGS<WAT) CT-2 7f.tECB1 .tlftF.GB1 7fiEC81 11DEG81 0 0 1 f.RITU.'P.L 61784 6178·5 5 OPB 1 C5 617 DRAFT REPORT fiRANINASCWAT> CT-3 14TIECSl i5,JAN82 1. 4TIECB1. 15.JAN82 0 0 1 CF:!!!t~!. 61786 .61788 4 OPB 1 C5 617 ORAFT RFPORT DRAWINGS<WAT> GT-4 18JANS2 1:?FF.~82 18JAN82 12Fff{82 0 0 1 CRJlttAl 61788 61790 4 OPB 1 C5 617 DRAFT REPORT fiRAWINGS<WAT) FIN 15FF.fl82 12MARB2 15FF.B82 12MARB2 0 0 1 fRlTltAL 61B02 61870 6 H OF'B 1 C6 618 PRELIM t•ESIGN [IElJH. CAN SF·ILL.WAY 7DECR1 1.5JAN82 28IlEf.81 l5.JAN82 0 0 :1. CIUTltAL 61810 .~1839 3 R OPB 1 C6 618 SPILUJAYS EHERGY iiiS:tPATJNS 7fiECS1 250F.C81 28D£G81 15,JAN82 3 3 1 61828 61830 4 R OF'B 1 Co 618 PREL fiE'SGN CONTRL STRUCT<DC) FIN 7DF.CR1 LJANB2 21f1ECA1 15.JANB2 2 2 1 61834 61840 3 R OPB 1 C6 6:1.8 OPT AGAINST DAM FREERRDCDCl FIN 7fJEC81 ~~5fiEC:81 28[1E:C81. 15JANfJ:? 3 3 l 61836 61844 4 R OPB 1 C6 61ft PRF.L nF.SGN CHliTF./ROCK ANf.RS FIN 7f.IF.CR1 1.JAN82 21 DFC81 l5.1ANH2 2 

.., 
1 .... 61842 61846 6 OPB 1 C6 618 PRE'L flFSGN GROUTING/DRAINAGE 7HEf.81 15.JANB2 7f.IECBl 15.JANB2 0 c) 1 t"RlTirAL 61856 61860 2 OPB 1 C.~ 618 tl RELEASES ENERGY IIISIF'ATIN FIN 7TIEC81 1AfiEC81 4.JANH2 .t5.JANR2 4 4 1 61866 61868 1 R OPB 1 C6 618 DRAFT RFPORT DUGS(PC> CT-2 7ftF.C81 1HtF.CB.l 7J)EfA 1 t 1 ftFCH:l 0 0 1 CRITICAL 61R68 61870 5 Of'B-1. C6 61.B [!RAFT REPORT fl{I.IGS (ftC) GT-3 14fiF.:G8l l5.JAN82 14JtEG81. 15.1ANB2 (I 0 1 CRI.Tlf.AL 6Hl70 61872 4 OF'B 1 C6 618 fiR AFT Rf.PORT nt.JGS ( !IC) CT-4 1SJANB2 12FfR82 18.JAN82 12FEB82 0 0 1 f.RT1'1CAL 61872 61874 4 OPB 1 C6 618 ItRAFT REPORT TIMGSUtC) FIN 15FEB82 12HARB2 15FE~B2 12MARB2 0 0 l CRITICAL 61925 61955 11. H OPB C4 619 SF'IL.LlJAY SEL.Ef.TT.ON Rtf'ORT 7BF.C81 l9FERR2 21flF.C8l 5MAR82 1 () 1 

6~~30 61935 2 OPB 1 C4 619 SPIL t.~JAY SELECTION RFF'OF:T CT-1 7f.IEf.B1 18fiECBl 21[1F.C81 1JAN82 2 0 j 
619,35 61940 4 - OPB 1 C4 619 SPILLWAY SELECTION RFPORT rT-2 2lt•ECS1 15.J~tlR? 4 .. fANB2 29 ,JANR2 2 0 1 
61940 6.1945 ? OPP. 1 C4 ,~19 SPILLMAY ~ELECTION REPORT CT-3 l8.JAN82 29JAU82 1FF.BB2 12FfB82 "':> 0 1 ... -61945 61950 2 OPB 1 C4 619 SPILLWAY SFLECTION RF.PORT f.T-4 1FfRB2 12FtBfl2 15FfB8?. 26FFB82 2 0 .1 61950 61955' 1 OPB 1 C4 619 SPILUJAY SEl.ECTlON REPORT FlN 15FEBS2 19Ff.P.B2 1MARB2 5MAR82 2 0 1 

~ 
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TIME NOW: 
CPM ANALYSIS LISTING 
---------------------------------------------·=----------·------------------------------------------------------------· -------------------------------~--~-...---I -tWfiE .J-NOftE [fUR SELECT CODES --~---D E S f. R I p T I 0 N ------------ E.S. E.F, t.s. L..F. T.F. F.F. CL 

-:----------------------------------------------------------------------------·----""""-----------·-------------------------------------~~-~~ ..... "'""----
62010 . 62052 12 H OPB 1 C5 620 ACCESS & CA~fP FACILITIES 7fiECfl1 26FEB82 28DECB1 !"iliAR82 1 0 ! 

* 62029 62038 2 R Of'B 1 C5 620 DETERMINE AliX REQUIREMENTS FIN 7fiF.CB1 lfWfCBl 2SDECBi 8.JAN82 3 0 1 6203Q 62040 2 R OPB 1 C5 620 IDENTIFY & EVAUJATE SITES 7riECfl1 18BECR1 2BTIEC81 SJANB2 3 0 1 62032 62042 2 R OF'B 1 cs 620 PRELIM LAYOUT OF TOWNSITE . 7DECB1 1SfiECfU 28DEC81 BJANA2 3 0 1 
.- 62044 62046 4 R OPB 1 C5 !12\1 REVISE t FINALIZE LOAD PARAMETERS 21ftF.Cfl1 1.S.JANfl2 l t.JANR2 5FF.BB2 3 0 1 62046 6204B 1 F: OPB j cs &20 PREP DESIGN TRANSMITTAL lBJANB:? 22.JANfl2 RFEBS2'12FER82 3 2 1 

62050 6~052 3 OF·R 1 cs 620 FINALIZE ttESifiN TRANSMITTAL 8FEBR2 26FEJ182 1~Ff.F.t82 ~MARA2 1 0 1 62102 62132 10 H ·1PB 1 C5 621 WATANA DIUERSION SCHEMES 7DF.CB1 12FF.B82 7nt:"r.B1 12FfB82 0 0 1 CRll'tifAL 62118 62122 4 [ pp.. 1 CC' 621 DESIGN WATFR PASSAGFS-WAT FIN 7fiF.CB1 1..JAN82 21 t1ECS1 15.JAN82 2 2 1 .., 
62120 62121 4 R G''='B 1 C5 621 I•ESIGN COFFERDAM HEIGHT FIN 7[1f.:C81 1 ,IAN82 21 ItECBi l5,1AN8~ ? 2 1 .... 62126 621'28 1 R 01'R 1 C5 621. DRAFT REPORT DRAWINfiSCWAT) CT-2 7f.IECA1 11IIf.f.81 7[1Ef.fl1 11TIEC81 0 0 1 CRIT!I:.t~Al 62128 62130 5 OFB 1 C5 621 DRAFT REPORT DRAWIN6S<WAJ) CT-3 14TJECB1 15.JANB2 14[1ECB1 15JANB2 0 0 .1 CRlT!t-tAL 62130 62132 4 Of' I' ! c5 621 DRAFT REPORT fiRAlHNGS<MAT> CT-4 1fl~JANB2 12FF.BR2 18JANB:? 12FfR82 0 0 1 CRI1HitAL 62132 62134 ·1 OPB 1 C5 621 DRAFT REPORT DRAWINBS<WAT) FIN 15FF.BA2 12MARS2 15FFB8? 12HARB2 0 0 1 CRillrfAL 62'202 6223lS 10 H OPB 1 C6 622 DEVIL CANYON PIVERSION SCHEMES , 7DEC:A1 12FEBB2 7DEC:8i 12FF.BB2 0 0 1 CR I'fi ~CAt 62218 6???? 5 R OPB 1 f6 :l.':l') ftF.SGN ~IATF.R PASSAGES ( nr.} FIN 7HF.C81 B.JANR2 14fiF.tA1 .t5,lANil~ 1 1 1 ........ __ ....... '-'--62220 62224 5 OPB 1 C6 622 fiESGN COFF'ERTIAH HF.IGHT<DC) FIN 7DF.C:81 B.JANB2 14DFCB1 15.JANA2 1 1 1 62230 62232 1 R OPB 1 C6 6?? DRAFT REPORT DWGS<DCl CT-'2 7DEC81 11f!fCB1 7TIECR1 l1ftEf:B1 0 0 1 CRl'lli.CAL tO: ...... 

·62232 62234 5 OPB .. C6 6?? DRAFT REPORT DW6S<DC) f.T-3 14ftF.C:81 15.JANR2 14ftECS1 15.JANR2 0 0 1 r.FUJUf'Al --62234 62236. 4 OPR 1 C6 622 ftRAFT REPORT ft~IGS (fiG) CT-4 1A.JANfl.2 12Ff.flB2 18JANB2 12Ff.B82 0 0 j_ CRITitAL f'..) 62216 62.238 4 OPB 1 C6 622 [IRAFT RF.f'ORT [I(JGS{fiC) FIN 15FF.BB2 12M ARB? 15FF.BR2 12MARR2 0. 0 1 GRlll>CAL .p. 
6~302 62374 6 H QPB 1 C4 623 OPT WATANA POWER fiFVELOPMHH 7IIF.CB1 15.MNR2 7DECB1 15.JANB2 0 0 1 CRllltAL 62341 6234~~ 2 R OPB 1 C4 623 REVIEW ALIGNMENTS~t.JAT FIN 7TIECR1 1fWf.C81 4.1ANB2 15.JAUB2 4 4 1 62344 62358 3 R OF'B l C4 623 OPTIMIZE F'OtJE"R FACILITIES 7ftfGR1 25fiECR1 2SOF.CBl 15JANB2 3 3 1 62356 623\~4 4 R OPB 1 C4 623 PREL DESIGN INTAKt STRUCTURE FIN 7D£C81 LJAUB2 21f1EC81 15.JAUA2 2 2 t 62362 62368 6 R OPB 1 C4 623 PF:EL .DfSIGN OF PotJE"RHOUSF.: 7ftEC81 15.JANB2 7DF.CS.1 15.JAN82 0 0 1 r.RITttAl 62372 62373 1 R OPB 1 C4 623 TIRAFT REPORT fiRAIJIN6S <MAT> GT-2 7f.IF.C8l 11TifCAl 7fiEC81 1HtF.Cfll 0 0 1 CRil'ltAL 62373 62374 5 OPB 1 C4 623 ttRAFT REPORT fiRAtJINAS <MAT> CT-3 14T.IF.CA1 15,JAN82 14DF.f.St ~.5JANB2 0 0 1 CRITtf:AI 62374 62375 4 OPB 1 C4 623 DRAFT REPORT DRAWINGS<WAT> CT-4 1fUAN82 12FEBB2 1B.JAN82 12FF.RS2 0 0 1 CRil!tAL 
6237!1 /;2378 4 OPB 1 C4 623 IIRAFT F:E~·ORT fiRAI.JINGS HJAT> FIN 1.5Ff.B92 t2i1ARB2· 1.5FEHA2 l2HA~:82 0 0 1 CRITlf'Al 62402 .62470 6 H Of'B 1 C4 624 OPT DfVL CAN PmJF.R IIF.VF.LOPMfNT 7TIF.CBJ. 15,JANR2 ?DF.:C81 15JAN82 0 0 1 CfUTICl\1. 
62441 .~2450 ~ OPB 1 C4 624 REVIEW ALifiNMfNTSCDC) FIN 7fiEC81 25fiJ::CfH 28flf.f,flj 1.5JANR2 3 3 1 62446 62·158 2 R OPB 1 C4 624 F'REL DE"Sifm OF INTAKE 7[1ET81 18Df.C81 4,JANB2 15.JANB2 4 4 1 62448 62454 2 R OF'f.i 1 C4 624 PREL fiESIGN tJATER PASSSAGF.S 7DECfl1 18TIECR1 4,JANS2 l5JAU82 4 4 1 62456 62460 4 R Of'B 1 C4 624 F'RE'L DESIGN PP.MF.RHOIJSE 7DF.Cfl! 1JANR2 4.JAN82 29.JANA2 4 4 1 
6/466 62469 1 R OPB 1 C·1 624 I•RAFT fi•Ef'ORT Tlt.JGS ([If.) CT-2 7HFCA1 1HIECB1 7f•FCS1 :t 1DF.CA1 0 0 1 fRTTlCAt 62468 o2470 5 i}f'[t 1 C4 624 DRAFT RF.PORT DWfiS(fiC) CT-3 14fiF.J:Si 15JAN82 14DECR1 15.JANS2 0 () 1 CRll'fC,~l 62470 6247? 4 OF'B l C4 624 DRAFT F:F.PORT fttJGS <TIC) CT-4 l 8.JANB2 12FFBB2 1B.JAN82 12FEBB2 0 0 ~ GRITtrAL 62472 62474 4 DPB 1 C4 624 fiRAFT RF.PORT ntJllS <DC j FIN 15FF.RS2 12HARA'{ 15FF.JtfJ2 12HARR? 0 0 .t CRITfet1L 62502 62522 0 H OF'B 1 C4 625 OPTIMIZE DAH HEIGHTS 7[1ECB1 4fiF.C81 7DEC81 4DEGB1 0 0 :t CRITlCfll 6':?60? ~~2~~A4 6 H OPB 1 C5 626 PREL DES6U t.JAJANA f'OMER f.IEVF.L 7fiECR1 l5JP,NB.2 14f•F.CtH 1.5JANP.2 0 0 1 rRITtGAL 62604 62605 4 R OPB 1 C5 626 INCOF:P GENL AMftWMENTS (lJAT> CT-1 7DF.CB1 1 JANB2 14ItEGfH 8.JAN82 1 0 1 62.505 6260\S 1 OPB 1 C5 .~2\~ INCORF' 6ENL. AMFUTIMENTS HJAT> FIN 4JAN82 S.JAN8'2 l LIANA:;! l5JAN82 1 () l 62£1.6 62620 3 OF'B 1 C5 626 LAYOUT SIIRFAfF PlH T/R CHANNEL 7ftf£:81 25fiF.tB1 2B£tFCB1 15.JANB2 3 ;\ t 62622 62624 1 OF'B 1 t.5 626 SELECT TYF'F. .OF POMERHOUSF. 7.DECRJ 11.f1Ef.R1 ll JANS2 15,JANA2 5 0 ·t 
62.~25 ."16">5 1 OPB 1 rc: 626 COST LAYDIJT SURFACE U/0 SlRtJ FIN 7!1EC81 l1TIECB1 1tJANB2 1SJANA2 5 0 1 0..:..~~ . .... '-''-' 
62644 62652 4 OPB 1 fS 626 f'REL DFSIGN INT At\E STRUCTURE FIN 7IIF.CS1 LJANS2 2tDF.TfH 15JANB2 2 ? t 62.550 62655 4 R Of'B 1 C5 626 PREL fiESIGN OF f'OtJEF:HOliSEHJATl 7DF.C81 l.JAN82 21IIF.Cfl1 15.1ANB2 ? 2 1 .... 62660 62662 1 R OF'H l C5 ~~26 DRAFT REPORT DRAWIN6SCDC> CT-2 7J!EGBl. 11.fiEC81 7IrEC81 U.fiECRl 0 () ~ GRITfCAL 62662 62664 5 OPB 1 C5 626 DRAFT REPORT nRAWIMGS<DC) CT-3 l4fiF.C81 15.lANB2 14ftECfl1 15,JANS2 0 0 1 CR!1'H'0L 62Mi4 .1;2666 4 OPB 1 C5 626 fiR~FT REPORT nRAlJINGS<fiC> CT-4 1R.JANfl2 12Ff.B82 HJ.JAN82 12FEBH2 0 () 1 CRITICAL 
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TIME NOI~: 7DEC$ll 
CPM ANALYSIC LISTING 
------------------~-------.. ---------------------------------------------------------- ...... -------~-------------------- ·---------------------------------""""~;~~,.....,--

I -iWfrE .J-NOTIE tiUR SELECT CODES ------D E S C R I P T I 0 N ------------ E.s. E.F. t..s. L, F •. T.F, F.F, f;L 
--------------·-------------------------------------------------~-------------------------------------------------------------.--~~"""".__ __ 
62666 62668 4 OPB 1 C5 .. 626 ItRAFT REPORT IaRAlHNBSWC> FIN 15F£BB2 12MAR82 :t5FfBB2 J2MARB2 0 0 1 f.RITI~i;~t 62702 62750 6 H OPB 1 Co 627 PRF.L [IESGN TIF.VL CAN f'OloJER JtEVEL 7TtECB1 15.JANB2 :2fWEC81 15,1AN82 0 0 1 cF:rn:rrtAL 62721 62730 4 R OPB 1 C6 627 REVIEW ALI6NHENTSCDC) FIN 7TIECB1 l.JANB2 21DECBJ .i5JAUB2 2 2 1 62726 62738 4 R OPB 1 C6 1>27 PREL tiESIGN OF INTAKE 7TIE::C81 1.JANR2 2UtECB1 15.1AN82 2 2 1 62728 62734 2 R OPB 1 C6 627 f'REl ItESIGN WATER PASSAGES 7DEC81 JADF.CS1 4.JANR2 15.JANB2 4 4 1 62736 1>2740 9 OF'B 1 C6 627 PREL TIF.SGN POMERHOUSE 14TIEC8t 12FEB82 28TIECB1 2f.FEP.82 2 2 1 . 627·46 62748 1 R Of'.B 1 C6 627 fiR AFT REPORT ItMGS <DC) CT-? 7TIF.CB1 11DF.CB1 7DF.C81 11DFC81 0 0 1 CRIT!r~Al. 62748 62750 5 OPB 1 C6 627 ltRAFT REPORT fll46S < [rC) CT-3 l4Tt£C81 15JANB2 14flf.CB1 15JANB2 0 0 1 C:RITl'i'CAt 62750 62752 4 OPB 1 C6 6?.7 !IRAFT REPORT fi~JGS<tlC) CT-4 1fUAN82 12FEB82 18.JAN82 12FEa82 0 0 1 CR!tt!i:At 62752 62754 4 OPB 1 C6 627 ltRAFT REPORT fi~JGS<rtC) FIN J 5FEBR2 .t 2~fAR82 15FfBS2 .t2HAR82 0 0 1 f.Rif'f:lt'HL 62810 62860 9 H Of'B C4 628 POMF.R OEVELOPHENT Rf.F'ORT-J)RAFT 4.1ANB2 5MAR82 4.JAN82 5HARB2 0 0 1 CR!Tf!1t~L 62810 62820 2 OPB 1 C4 628 POWER Df.VFLOPMENT REPORT ST 4,JANB2 1SJAN82 4JANA2 l 5.JANB2 0 0 1 CR J T tr:it--Ar - ~ .. -'(~ .... 628~0 62330 2 OPB 1 C4 628 f'ObJER DEVELOPMENT REPORT CT-1 t8.JAN82 29.JAN82 l8.1AN82 29.JANB2 0 0 l CRITT7i';-tlt 62830 62840 2 OP.B 1 C4 628 POt.JFR DF.VELOF'ME"NT RF.f'ORT CT-2 1FF.BB2 l ;'2FF.BB2 1Ff~B2 12FfF82 0 0 1 CRII'l:C~:Al. 62840 62850 2 OPB 1 C4 628 f'otJER DEVELOPMENT REPORT CT-3 15FF.B82 26FF.~82 1SFFBS2 26FF~B2 0 () 1 CR Il]l.~t-ftl 62850 62860 1 OP.B .1 C4 628 F'OIJER f•ElJfLOF'HENT REPORT FIN 1MARR2 5HARR2 1HARB2 5NARB2 0 0 1 CRJrt:tAL 62902 .52912 10 H OF'B 1 C5 629 ~JATANA GENERAL ARRANGEMENT 7TtECB1 12FEBB2 11 .JANA2 l9~tAF:S2 5 0 1 62906 62908 1 R OPB 1 C5 629 DRAFT REPORT fiWGS<OC> CT-2 7TIF.CB1 1Hif.TB1 11JANB2 15.JAtl82 5 0 1 62908 62910 5 OPB 1 C5 629 fiRAFT REPORT PWGSCPC) CT-3 14DF.Cff1 15.JANH2 1BJANR2 19FF.BB2 5 ,0 1 62910 62912 4 OPR 1 C5 629 DRAFT REPORT fiWGSCPC> CT-4 1BJAN8';! 12FFB82 22FEB82 19MARB2 .5 0 1 N 62912 62914 4 OF'B 1 cs 629 fiRAFT REPORT ntJGS<DC> FIN 15FEB82 12MARS2 21HARB2 16AF'R82 5 0 1 U1 
62914 62916 () OPB 1 C5 629XX EXHIBIT .J MATERIAL COMPLETE 15MARR2 12tiARB2 19APRB2 16AF'f\:82 r 5 1 .,J 
6~0()2 63014 18 H UPS 1 C6 630 DEVL CANYON GENFRAI ARRANGEMENT 7TIF.C81 9APRB2 14TifTB1 1f..APF:R2 1 0 1 63006 63008 5 R Of'li t C6 630 DRAFT REPORT DRAWIN6S<DC> CT-?. 7DF.:CBJ. R.JANB2 14DF.rfn 15JAN82 1 () 1 63008 63010 s· OPB 1 C6 630 [IRAFT REPORT !tRAlUNGS < [IC > CT-3 11JANA2 12FF.BS2 1SJANR2 l9FF.RR2 1 0 1 63010 63012 4 OPB 1 C6 630 frRAFT RE'f'OFH fiRAtJI NGS < [IC) CT-4 15FF.BR2·12MAR82 22FEDR2 19MAR82 1 0 1 63012 63014 4 OPB 1 C6 630 ftRAFT REPORT DRAtHNGS <fiG) FIN 15MARB2 9APRR2 22MARR2 16Af'R82 1 (i 1 62860 62862 0 OF'B 1 C4 630XX EXHIBIT M MATERIAL COMPLETE 8HAR82 5MARR2 19Af'RB2 16APR82 . 0 j 0 63014 63016 0 OPB 1 C6 630XX FXHIBIT K MATERIAL COMPLETE 12Af'R82 9APR82 19APR82 16APRB2 1 1 1 63125 63150 9. H OPB C4 631 PRO.J FEASIBILITY RfPORT FIN l8,1AN82 19MAR82. 1B.JANR2 l9MAR82 0 0 l CJ;:Iln:~~AL 63125 63130 2 OPB 1 C4 631 PROJ FFASIRILITY REPORT ST 18.JANR2 29.JANR2 18.JANB2 29.JAN82 0 0 1 CRll~~AL 63130 63135 2 OP£r 1 C4 631 PROJ FEASIBILITY REPORT CT-1 1FEflR2 12FEB8.2 1FEf.tR1 12FFfl82 0 0 1 CRIJt~'Al 63135 63140 2 Of'B 1 C4 631 f'HO.J FEASIBILlTY FEPORT CT-2 15FF.BB2 26FF.B82 15FF.BB2 26FEBB2 0 () 1 f.R f1 ~it"'AL 63140 63145 2 Of'B 1.C4 631 PRO.J FEASIBILITY REPORT CT-3 1MAF:B~ 1.2MARR2 lHARR2 12MARR2 () 0 1 CIHlliC-AL 63145 63150 1 OPB 1 C4 631 PROJ FF.ASlf:CILITY REPORT FIN 15HARB2 19MAR82 15MAR82 19MARR2 0 0 l f.RI!iit~l 63150- 63152 0 OPB 1 C4 631XX EXHIBIT L MATERIAL COMPLETE 2?.MARB?. 19MARB2 19APRS1 16AF'RR2 4 4 1 6C100 6C200 5 R OF'B 1 C2 637 UPDATE GFNERATJON PLAN 7DEC81 B.IANS2 29HARfl? :l0AF'R82 16 24 l 6B800 6B900 28 R OPB 1 G2 638 LIAISON f'O(.JER AL.TS CONSIJLTAUT 7fJECB1 l8Jt.IU82 14ftECR1 2~i,JUNR:? 1 1 1 71400 71600 0 OPB 1 C8 7011 STUDY COOF:ft-ALTF.RNATJVE SITE FIN 7flfCR1 4ftf.C81 7fiF.C81 4i)F.C'81 0 0 1 fRITltAI. 71800 72000 0 OPB 1 CB 7012 STUfiY C~ORTI-PRELIM ALTERNATV FJ.N 7ftECB1 4DECRl 7DECB1 4ftF.C81 0 () 1 CRITltA! 72100 72200 14 R OF'ff 1 r.s 7013 STUDY COORD-OPTIMIZ£D nESIGN FIN 7T.IF.CB1 12MARB2 11.JAN82 16APRS2 5 5 j 
79300 79400 28 R OPit 1 CB 702 NONITOR FIELfl ACTIVITIES rT-1 7fiF.Cf,l 18.JlJNS2 14BECR1 25JIIUR2 1 0 1 79·100 79500 0 Of'S 1 ca 702 MONITOR fiELD ACTIVITIES FIN 21 .. 1lJNH2 1 R.JW~A2 28JUN82 25,JtJNB2 1 1 1 72000 70600 15 R. OPB 1 cs 7043 IJTR RES-OPT ~IAT&rtEVL CAN ItES 7DECB1 ~9MARH2 4.1ANS2 1oAPRR2 4 .A 1 •· 73200 73400 9 OPB l CB 705 SOCIOF.CONOHJC ANALYSIS FIN 15FEB82 16APR82 15FFRR2 16AF'R82 0 0 1 f.RITltl\L 73300 73200 10 R OPB 1 CB 705 SOCIOECONOMIC ANALYStS CT-:r 7ftF.CR1 12FEB82 7[tEC81 12FEB82 0 0 1 f.RITir.,\iL ?9000 79100 1 R Of'B 1 CB 7062 CUI.Tl.IF:AL PRELIM ALTERNATIVES CT-1 7DEC81 11nErs1 7DECB1 1lDEC81 () () 1 CRITICAL 79100 79700 () or."· • CB 7062 CULTURAL PRfLili ALTERNATIVES FIN l4ftF.C81 1 UtF.CSl 14TIECR1 11fiF.CB1 0 0 1 CRIT!r.AL r n J. 

79700 79800 18 Of'B 1 cs 7063 CUL TlJRAL-OF'TIHIZED fiESJGN CT-1 14PF.:C81 16Af'R82 14PEC8l 16Af'F:82 0 0 .1 CRITtrAL 79800 79900 0 OPB 1 CB 7063 CtJl.TIIRAl.-OPTIMIZED rtES!GN FIN l9AF'RfJ2 16APRR2 1. 9AP~B2 :t,~APR82 0 {) 1 CRITlCAL 79900 799AO 0 OPB 1 CB 706XX EXHIBIT V iiATF.'RIAL COMPLETE 19APRB2 16APRB2 19APR82 16Af'R82 0 0 1 f.RtTICAL 
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CPH ANALYSIS LISTING .. --------------------: . 
------------------------------------------------~-------------------------------------------~--------------------------------~~~----I-NODE J-NOfiE [llJR SELECT COIIES -----It E S C R I f' T I 0 N ------------ E.s. Ed:. l..S. L.F. T.F. F.F. CL 
-~----------------------------------------------------------------------------------------------------------------------------~~~----•·· 76000 '76100 S R OPB 1 CS 7072 LAN[! USE PRELIM ALTERNATIVES CT-1 7Bf.C8l 8.JANR2 4JAN8?. 5FEUB2 4 0 ! 76100 76800 0 DPB 1 cs 7072 LAND USE PRELIM ALTERNATIVES FIN 11.1ANB2 8JANB2 SFEB82 SFEHB2 4 3 1 76700 76800 8 R Of'B 1 cs 7073 LANit USE Of'TIHIZEfl [tESifiN ST 1 7fli!C81 29.JANR2 14.0EC81. 5FEJB82 1 0 1 76800 76900 20 OPB 1 CB 7073 LAND USE OPTIMIZED DESIGN CT-1 JFF.BS2 1SJUN82 RFEBR2 2S.JUN82 1 0 1 76900 77000 0 OPB 1 CB 7073 LAtm USE Of'TlMIZErt ftESIGtl FIN 21JliNB2 18..1UN82 2S.JUNA2 2S.HtN82~ 1 1 1 72600 72800 5 OPB 1 CB 708 RECREATION PLANNING FIN 8FEBB2 12HARS2 15HA~R2 l6APR82 5 5 1 72700 7.2600 9 R OPB 1 CB 708 RECREATION PLANNING CT-2 7[1EC81 5FF.B82 14DECS1 12fEB82 1 0 1 73600 736BO 19 R OPB 1 CB 7092 TRANS LINE ASSESS RfE SELCTN FIN 7DFC81 16APR82 7DECR1 ,6.APRS2 0 t) 1 CRilTrtAL 73700 74200 0 OPB 1 cs 7101 FISH ECOLOGY ALTERNATV SITF.S FIN 7ItE'C81 4£1EC81 21DECfH l8DFCA1 2 2 1 74100 74200 2 R OPB 1 CB 7102 FISH ECOLOGY PRELIM ALTERNAT ST . 7J)EC8t 1fUtECR1 7ftF.f.81 18DF.C81 0 0 1 CRIT''trC:AL 74200 74300 10 OPB 1 CS 7102 FISH ECOLOGY PRELili ALTERHAT CT-1 2JDECB1 26FER82 21DEC81 26FFBB2 0 0 1 CRitl'r..tAL 74300 ?·MOO 0 OPB 1 ca 710.~ FISH ECOLOfiY PRELIH Al..TERNAT FIN 1HARB2 26FEBB2 1.HARR2 26FEB82 0 () 1. CRI l':~'CAL 74fi00 74600 8 R OPB 1 C8 7103 FISH ECOLOGY OPTIMIZED DES6N ST 7fttC81 29.1AN82 4.JANA2 26FEBB2 4 4 1 . 74600 74700 17 OPB 1 C8 7103 FISH ECOLOfiY OPTIMIZED !IESBN CT-1 1MAR82 25JtiN82 1MARR2 25.JlJNB2 0 0 1 CRITrt"CAL ' .. 

74700 7·1800 0 OPB 1 ca 7103 FISH Ef.OLOGY OF'TIMlZEit ftESAN FlN 28.JUNB2 2~j,JUU82 28Jf.INft2 25.JUNR2 0 0 1 GR J T.trtAL 75000 75100 8 R OPB 1 C8 71.11 WILIILIFE ECOLOGY ALTER SITES FIN 7TIEC81 ::~9Jt,N82 14DECtH 5FEBB2 1 0 l 
;··· 75600 75700 8 R OPB 1 cs 7112. WILDLIFE ECOLOAY PRELM ALTfR CT-1 7f.lfC81 29.1ANB2- 14DF.f.81 5FEB82 1 0 1 
'. 75700 76400 0 OP.B 1 C8 7112 WILDLIFE ECOLOGY PREl.M .ALTER FIN 1FEBR2 .29.JANR2 BFF.B82 5FEB82 1 0 1 ?6300 76400 B R OPB 1 CB 7113 WILDLIFE ECOLOGY OPTJM DF.SGN ST 7f1EC81 29.JANB2 14nfCB1 5FEBB2 1 0 1 76400 76500 2() OF'B 1 ca 7113 WIL~LIFE ECOLOGY OPTIM DESGN CT-1 J.FEf.:82 1B.JIJN82 8FEB82 25JUN82 l 0 1 N 76~]00 76600 0 OPfl 1 ca 7113 WILDLIFE ECOLOAY OPTIM DESGN FIN 21JliN82 18.JtlNB2 2SJUN82 25.JUNR2 1 1 1 01 

77500 77600 8 R OPB 1 CB 7122 PLANT Ef.OLOfiY f'RELM ALTERNAT CT-1 7nEC81 29JANR2 14DECR1 SFEB82 1 0 1 77600 77900 0 OPB 1 GS 7122 PI ANT ECOLOGY F'F~ELH AL TFRNAT FIN 1FEBB2 29.JANR2 RFEB82 5FEf{82 1 0 1 77800 77900 8 R OPB 1 CB 7123 PLANT ECOLOGY OF'TIHIZfi ItES6N ST 7fiECB1 29.JANB2 14TiECRl 5F~B8.2 1 () 1 77900 78000 20 OP'B 1 CB 7123 PLANT ECOLOGY OPTIMIZD DESGN CT-1 1FF.:BB2 1B.JUN82 SFEBR2 25JUNR2 1 0 1 78000 7R100 0 flf'B 1 CB 7123 PLANT ECOLOGY OPTlHIZD DESRN FIN 2LJIJN82 18JUNB2 28,JIJNB2 25JUNB2 1 t . 1 71 OttO 74400 8 f< OF·B 1 cs 714 ACCESS RD ENVIRONMENT ANALY CT-1 7ftf.C81 29.JANR2 14DECR1 5Ff}{8? 1 0 1 7•1400 74000 ·to OF'B 1 CB 7l4 ACCESS RD ENVIRONMENT ANALY FIN 1FEBH2 9APRR2 BFEBR2 1.6APR82 1 •t 1 78200 78300 . 9 Cif'E: j CB 715 PRFP FOf< FERC F.XHIBIT-D~:AFT ST 7T.tf.CB1 5FEBB2 4JANB2 5MARR2 4 1 1 78300 78400- 6 OF'B 1 C8 7l5 PREP FOR FfRC EXHIBJT-nRAFT CT-1 15FEft82 26HAR82 BMARB2 1bAF'R82 3 3 1 78400 78500 0 OF'B .1 CB 715 PF:EP FOR FEF:C EXHlBIT-DRAFT FIN 19AF'RB2 16APRB2 19APR82 16APR82 0 !) 1 CF:rn:tAL. 78500 785Au 0 OPB 1 ca 715XX EXHIBIT tJ MATFRIAL t~OMF'LETf 19APRR2 16AF'F:82 19t!PR82 16AF'f':82 0 0 . .t CRllltAL 78500 7R5RO 0 OPB 1 CB 71.5XX EXHIBIT S MATERIAL I:OMPt.F.TE · ~.9Af'RS2 16APR82 17MAYR?. t4MAY82 4 4 1 ' 82800 83000 0 rlF'B 1 C3 80221 PRELIMINARY ELEC SYSTEM FIN ?TIF.CRl 4fiEfR.1 7DF.C81 4IIEC81 0 0 l CRTTlt'AL 85?00 85800 14 R OF'B 1 C3 80222 REGOMMF.Nn F.l.EC SYS ST 7TIEC81 12MARA2 7DFC$1. 12MAR82 0 0 1. fRITltAL 85800 85900 3 Of'B 1 C3 80222 RFCOMMEND ElEC SYS FIN 15MAR8? ?Af'f<&2 29MAR82 16APR82 2 2 1 80800 81000 1 R OPB 1 C3 803 FINAL ROUTE SELECTION 1981. CT-1 7~)Ef.81 -1lfJEC81 14ItFCfH lSDEG81 1 0 1 81000 81200 4 Of'B 1 C?: 803 FINAL ROUTE SELECTION 1981 CT-2 14ftF.:CR1 S.JANB2 21ItECR1 15.JANB2 1 0 1 81200 8140\r 0 OPB 1 C3 803 FINAL ROIJTE SELECTION 1.981 FIN 1t.JANR2 fUANA2 18.1ANR2 15JAN82 j 0 1 83400 83600 5 R OPB 1 C3 804. TOMEF: HARitMRE&CotWtJI-TR STUDY f.T -1 7oF-:ca.t B.IANB2 14DFC81 15,JAUA2 1 0 :1 83600 85400 ') Of'B 1 C3 804 TOMER HARDtJRE&CONfi!JGTf\' STUDY FIN 11.JANR2 22JAN82 l8JANH2 ;~9 JANS2 1 1 1 '• 
B4800 85400 8 (lf'ft 1 C3 S05 StlBS'fAJIONS . FlN 7DECB1 29JAN82 7ftECBl :~9.JANB2 0 .() 1 f.RITltAL 84200 85400 8 OPB 1 C3 S06 fiiSPATGH CTf~ & COMt-iUNIGATNS FIN 7T.II::r.B1 29 JAN82 7ftECB1 29JAN82 0 0 1 CRITltAL 8C''1l)Q. 85400 1 R OF·B 1 C3 807 TRANS LINE COST ESTIMATES ST 7fiF.f.81 11 ItECRl 25.JAN82 29.1ANB2 7 7 1 d..;.\.! 

85400 85600 6 OPP. t.GJ B07 TRANS LINE COST ESTIMATES FIN 1FEB82 12MAR82 1FEBB2 :1.2MAR82 0 () 1 GRlT,ICAL 9010B 91.000 2 R OPB. 1 C7 902 PREP PRELIM CST FSTIHATES FIN 7.f.IF.:CR1 1STIF.f.81 7flFCRl 1Bf1Ef.81 0 0 1 f.RITH'AL 91200 91213 2 OF'B 1 C7 903 CORT f:~STIMATE UPIIATES ST 21DEC81 l.JANR2 21Itf.'C81 1.JANB2 0 0 1 CRITICAL 91213 91214 2 OPD 1 C7 903 COST fST.TMATE Uf'fJATES CT-1 4JANR2 15JAN82 4JANR?. 15JANB2 0 0 1 CRlTJr.AL 91214 91216 2 OPB 1 C7 903 COST ESTIMATE UPDATES CT-2 1S.JANB2 29.1AN82 1BJANB2 29JANB2 () 0 1 CRITlCAL. 91216 91218 ,., OPB 1 C7 903 COST ESTJHATE' UPDATES CT-3 lFfBB2 12FF.BB2 1FEBB2 12FEFR2 0 0 1 CRITICAL ... 
91218 9:l400 2 OPF 1 C7 903 COST [STIMATE UPDATES FIN 15FEBB2 26FF.F82 15FEB82 2,.SFEBS2 0 0 1 CRJTICt~L 
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91400 914AO 0 Of'B 1 C7 903XX EXHIBIT N HATERIAL COMPLETE 1MARB2 26FEBR2 19AF'RR.?. l6APR82 7 7 1 
91600 91800 2 R Of'B 1 C7 9041 EUGR/CONST SCHEfiULE f•RELIM 7DEC81 18TIECB1 7IIEC81 18ItECB1 0 0 1 CRIT"t'XAL 
92000 92013 2 Of'.B 1 C7 9042 ENGR/CONST SCHEDULE FTNAL ST 2H«f.C81 1JANR2 21[1ECS1 1JAN82 0 0 J. CRfTtt-AL 
92013 92014 2 OPt• 1 C7 9042 ENflR/CONST Sf:HEftUL.E' FINAL CT-1 4JANB2 15~1ANR2 4JAN82 15.JANB2 0 0 1 CRrn:ntAL 
92014 920t,S 2 OPB 1 C7 9042 ENGR/CONST SCHEftJJf..E FINAL CT-2 18JANR2 29.JAN8? 1R.JANB2 29.JAN82 0 0. 1 CRITIT.~L 
92016 92018 2 OPB 1 C7 9042 ENGR/CONST SCHFDliLE FINAL CT-3 lFERR2 J2FEBR2 1FF.BS2 12FERB2 0 0 1 f.RIT"ti"At 
tJ2018 92200 2 OPB 1 C7 9042 EtlGR/fONST SCHEf•lJL E FINAl. FIN 1~FFBR2 26FEBR2 15FEft82 2,ifF.:B82 0 0 J CRITtt-AL 
92~!00 922AO 0 OF'B 1 C7 904XX EXHIBIT 0 HATER I Al. COMPLETE 1MARR2 26Ft:BB2 19AF'R82 ~ 6Af'R82 7 7 :J 
924{)0 92600 10 OF'It 1 C7 905 fONTJNGENCY ANALYSIS 21DEC81 26FF.BS2 2HIECB1 26FfBR2 0 0 1 CfUTtt'-AL 
A1200 Al600 B R FLC C110 1001 IMPACT OF NEW FERC REfiliL.ATIONS 7flf.C81 29JANB2 7ftEr.R1 29JAN82 0 0 1 CRJT'l?tAL 
A3200 A2600 4 FLC C110 10022 1ST lfF•OATF.-RFGtli.ATORY ~:EO 7f•EC8t LJANBJ 22HARB2 16APRR2 15 15 1 
A3300 A26,')0 4 FLC CU.O 10023 2NTI UPWHF.-REGiJLATORY RF.ll 7T.IECB1 LJANR2 22MARR2 1,~APF:R2 15 15 1 
A3600 A3800 5 FLC C1!0 1003 ftATA FROM OTHERS 7fiF.CR1 B.IANB2 12AF'~:R2 ·14HAYR2 18 6 1 
A1800 A4000 0 L.C C110 :I.OOJXX EXHIBIT A B & G tftiTEfUAL r.mtF'L.F.TE 1 LJANR?. BJANR2 17MAYR2 l4HAYB'2 18 1.8 1 
i11400 A1600 4 R FLC C11.0 1004 fCiOR£1 E'XHIRJT PREPARATION ST 7ftf.T81 1.JANB2 4.JANB2 :?9.JANR2 4 4 1 
A1600 A16AO 1 FLC CHO 1004 COORTt EXHIBIT PREPAF:ATION f.T-1 lFERB~ 5FEBB2 1FF.BB?. 5FF.B82 0 0 l CRITfrt-Al. 
f1l6AO A1700 2 FLC C110 1004. GOOF:[! EXHIBIT F'REF'ARAf!tlM CT-2 SFF.R82 19FF.BR2 8FF.B82 19FF.RA2 0 0 1 CRITlifAL 
A1700 A17AO 3 FLC C110 1004 COORD EXHTBTT f'Rff'ARATION CT-3 22FEBR':! 12MA~:82 22FEBA2 12HARB2 0 0 1 CRI"U11·1':AL 
A17AO A17BO 2 Fl.C C110 1004 COORD EXHIBIT PREPARATION C:T-4 15Mt-1~:82 26MARR~ !5MARB2 26HARR2 0 0 1 CRIT!trAt 
A17BO AHWO 3 FLC C:UO 1004 C:OORfl FXHIBTT PREPARATION fT-5 29MAR82 L.(~APR82 ~9MAR82 l,~APR82 0 0 1 fRIT'O~-Al 
A1800 A2400 0 Fl. C Cl:LO 1004 C:OORfl F.XHTBJT PPFPAF:ATION FTN 19APRB2 j ~AF'RR2 19AF'RB:? l11AF'RB:? 0 0 1 CR!ft'Cf'~l. 
A0400 A0600 10 Fl.C C110 10051 PRF.PARE FXHIBIT E 7DFCR1 1?FEBR2 4JANR? 1?MAR8? 4 4 1 
A0700 A0900 10 FLC C110 100~2 PREPARE EXHI81T n 7DECB1 12FfBB2 8HARB2 14MAYB2 13 13 J 
AOROO AlOOO 10 Fl.C C110 1006 PREPARE FXHIBIT R 7DEC81 12FFBB~ BFfBB~ 16APRB2 9 9 1 
AOOOO A0200 4 FL.C C110 2007 PREPARE fXHIBTT T ST 7nECBt l.IANB2 BMAR82 2APR82 13 0 1 
A0200 A1100 2 Ft.C C'UO 1007 f'RFF'ARF EXHIBIT T FTN 4,JAN82 l5.JAN8~ 5Af'R82 16Af'RR:? 13 13 j 
A2200 A2400 6 FLC C110 1008 PREP APF'ITCATN FORM-DRAFT ST tMARR2 9APR82 BHARR2 16APRR2 1 1 1 
A2400 A2600 0 FLC G110 1008 PREP APf'J Ir:ATN FORM-flRAFT FIN 19Af'RB2 l6APRB2 t9APR82 1AAPR82. 0 0 1 CRI!liCAl 
A2600 A2800 2 FI.C r:110 1009 REtJTEH ANn t~ORRFf:T 19APRR2 30APRR2 19APR82 30APR82 0 0 1 CRitiifAI 
A ?.800 A 3000 2 FLC f. tt 0 1010 EYTFfU-lAJ. f;'EVJ FW 3MAYR';! 1 4riAYB2 1MAY82 14l1AYS? 0 0 1 CIHlltAl 
A3000 A14QO 6 FLC fl1 0 1 OXXX PRINT l. JfE'NSF. Af'PI.TfATION 17MAY8? 25J!JNB? 1 7MAY82 25.JI.IN8? 0 Q 1 rtUlltAL 
HOOOO B0'200 28 R FI..C f.21 0 j 101 PRO.IECT flVF.F:VIHJ ?fiEf.Bt 18 JIJNB~ 14fiECB1 ?5 IIJN82 1 1 1 
B0400 nOAOO 18 R FL~ r~10 1102 tNTF.RNAL REPORTS 7flffR1 9APFB? j4DECB1 t6APR82 1 0 1 
Bn600 B06AO 0 FI.C C:~10 1102XX EXHTSIT U HATFRlAL COMPLETE l~4PRS? 94PR82 19APRB2 16APR8? 1 1 1 
f;1200 f:1400 l5 R FLC C2tO U 03 SIISJTNA DASF PLAN rasK AJMI Y ST 7DFr:8J 19t1AR82 21 DEC81 2API\'82 ? 0 1 
B1400 B1600 0 FL.f. C210 1101 SIJSTTNA RASE PLAN RISK ANAJ.Y FIN 22MARB? 19liAR82 '5APRB2 2APRfl? 2 0 1 
£11600 R1HOO 12 R FLC C210 1104 SlJSTnM HASF FtAN F.XTFtUREtJJS !2MAF:B2 11JliNB? 5APRB2 25.1tJN82 ? 2 1 
B2000 R:>?.OO 26 R FLf. f.?lt~ 1.1(15 SUSTTNA FHiANr.f RTSK ANAlYSTS 7tiF.C:Bl 4JUNB1 2BDFf.81 21 UIN8? 3 3 1 
B2400 £:';!600 14 FLC C::!:I.O 1:1.06 RFSOl OTJOU TAX ISSUF. 7ftf.'CA1 2HfAYB? 11JANB2 25,111NB2 ~ 5 1 
T.l2RO\J B3000 ~.5 R FJ.C f.2l fl :t Hl7 ·rnFNTIFY PARTIES INTFREST . 7nt=:C:81 4JIINW~ ?.8TII::r.at 25 JIINR~ 3 3 l 
lB200 83400 17 R FI.C r?l 0 1108 ~:F.lJFNliF. ASBURANrF 7ttECR1 2AF'f\'B~ ?HtFCA1 16APf\'R? ? () 1 
fnMHl Kl8i10 18 R FLC C21 0 1109 LIAISON AF'A Bmm tJNIIFRMlUTEr.: 7TIF.Tfl1 9APRE:l? 14Df.C81 16APR1P 1 1 1 
R1400 B14AO 0 FLC C2jO 1109XX EXHTBIT G MATF.RIAI. COMPLETE 5APR8? 2APRR2 19APRB2 16APRA2 ? 2 1 
CJ. :~00 r.14()0 4 fJF"B .1 C8l 0 12023 • CONTII.If.T PUftLJC MEETING .t3 lMARR2 ::-!6H4RB2 22MAFH2 16APRR" J 1 l 
C08(i0 C1000 12 OPB 1 CfLl() 1':!032 i'OHftlJf.T ~JORI\SHOP~ 4t!h6 7flffR1 ?6FEBR2 2RJ)FCB1 .t9MARR2 1 0 .1 
Ctt'l<)(} Tl1.200 2B F: OPR 1 f.8l0 1204 PRFP PIJBL ISH TIISTRIR MAlF.RIAl 7f!Ff.81. 18JIJN82 14flft81 25 JUN82 1 1 1 
G18()0 n1:~00 2B R llPB 1 i'BlO 1~05 F'f\'Ff• MAINTAIN Af.TTOt~ fiST 7ftF.C81 18,JIJN82 14TIETR;t 25..JitNR? 1 1 1 
1'11000 TIJ200 28 R PSB 2 C310 J3011 f'JW.JECT PROCfft HANIJAL-UPOATE' 7ftF.CR1 1BJUN82 14TIF.:C8t ~!1 JIIN81 1 1 l 
n:non 11?-400 :?8 R f'RB 2 C310 17-<042 SCHf:tiiJl.f CONTROL SYS llf'fiATE ?flff.81 HUUNR2 :14TifCB1 25,Jl.IN8~ 1 1 1 

.D2fl00 Tr3C,OO 23 R F'SB 2 f.31.0 13052 COST CONTROl. SYSTFM-OP 7flF.C81 18,HJN8'2 14f1EO:l1 25 JUNB? 1 1 l 
£11400 IG6M> 2B R F'SB 2 r310 1306:? HANF'otJFR l OAntm Sr.HF.fi-UPI'tATf 7TifCBJ :1 BJUNB2 14fiET81 2~JliN82 1 1 1 
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D1200 01300 0 10 XXX PROJFCi COHPIFTf XXX 7IrF.CB1 l8.JIJN82 14flfJ:St 25JIIN82 
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N 
co 

1 1 1 
0 1 BJ 1 r.RITI?l":At 
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