
BEFORE THE 

FEDERAL ENERGY REGULA TORY COMMISSION 

APPLICATION FOR LICENSE FOR MAJOR PROJECT 

SUSITNA HYDROELECTRIC PROJECT 

VOLUME 8 

DRA F T 

(}{]~ffi1{£~c:::J~rn3~®©@ 
SUSITNA JOINT VENTURE 

EXHIBIT E 

CHAPTER 2 

FIGURES 

ALAS''. ' .... -· i.' . ~. ~ ·.,'/,E 

1-- ·--c·-·----··--• 

Alaska Power Authoi1ty ========~ 



I' 
' J 

1_1 

I l u 
f i 
1-l 
• J 

i i 
I J 

I J 

J 

l 

BEFORE THE 
FEDERAL ENERGY REGULATORY COMMISSION 

APPLICATION FOR LICENSE FOR MAJOR PROJECT 

SUSITNA HYDROELECTRIC PROJECT 
DRAFT LICENSE APPLICATION 

VOLUME 8 

EXHIBIT E 
CHAPTER 2 - WATER USE AND QUALITY 

FIGURES 

ARLIS 
Alaska Resources 

Library & Informatmn Servtce~ 
Anchorage, Alask.a 

November 1985 

TK 
(., :z,s 

. s 2$ 

F47 f 
11\_b .3'13.?-



r 1 
' ' 

i l 
' J 

l1 

u 

i : 
I I 

VOLUME COMPARISON 



i 1 
I 
' 

I 
I I 

, I 
I 

r 1 I , .. J 

, I 
J 

l 
_j 

.-
1'-.-
"¢' 
"¢' 

0 ,g 
LO 
LO , M 
('I) 

VOLUME NUMBER COMPARISON 

LICENSE APPLICATION AMENDMENT VS. JULY 29, 1983 LICENSE APPLICATION 

JULY 29, 1983 

EXHIBIT CHAPTER DESCRIPTION 
AMENDMENT APPLICATION 
VOLUME NO. VOLUME NO. 

A 

B 

c 

D 

E 

F 

F 

G 

Entire 

Entire 

App. Bl 

App. B2 

App. B3 

Entire 

E;ntire 

.APP• Dl 

1 

2 

Tables 
Figures 

Figures 

3 

4 

s 
6 

7 

8 

9 

10 

11 

Entire 

Entire 

Enthe 

Project Description 

Project Operation and Resource 
Utilization 

MAP Model Documentation Report 

RED Model Documentation Report 

RED Model Update 

Proposed Construction 
Schedule 

Project Costs and Financing 

Fuels Pricing 

General Description of Locale 

Water Use and Quality 

Fish, Wildlife and Botanical 
Resources (Sect. 1 and 2) 

Fish, Wildlife and Botanical 
Resources (Sect. 3) 

1 

2 

3 

4 

4 

s 

s 
s 

6 

6 

7 

8 

9 

10 

Fish, Wildlife and Botanical 11 
Resources (Sect. 4, S, 6, & 7) 

Historic & Archaeological Resources 12 

Socioeconomic Impacts 12 

Geological and Soil Resources 

Recreational Resources 

Aesthetic Resources 

Land Use 

Alternative Locations, Designs 
and Energy Sources 

Agency Consultation 

Project Design Plates 

Supporting Design Report 

Project Limits and Land Ownership 
Plates 

12 

13 

13 

13 

14 

14 

15 

16 

17 

1 

2 & 2A 

2B 

2C 

1 

1 

1 

SA 

SA 

SA 
5B 

5B 

6A 
6B 

6A 
6B 

6A 
6B 

7 

7 

7 

8 

8 

8 

9 

lOA 
lOB 

3 

4 



i····, 
I i 

.' ' 

I I 

', ' 

r ~ 
\.' 

i 1 

SUMMARY TABLE OF CONTENTS 



, I 
' 

I] 
. l 

\ 
I I 

I 

I 
. ) 

Title 

SUSITNA HYDROELECTRIC PROJECT 
LICENSE APPLICATION 

SUMMARY TABLE OF CONTENTS 

EXHIBIT A 
PROJECT DESCRIPTION 

1 - P~OJECT STRUCTURES - WATANA STAGE I (**) • • . . • • 

1.1 - General Arrangement (**) • • • • • • • • • • • 
1.2 - Dam Embankment (**) ••••• . . . 

. . 

1.3 - Diversion (**) •••••••••••••••••• 
1.4 - Emergency Release Facilities (**) 
1.5 - Outlet Facilities (**) ••• . . . 
1.6 - Spillway (**) • • • • • ••• 
1.7 - This section deleted ••••••••• 
1.8- Power Intake (**) ••••••• 
1.9 - Power Tunnels and Penstocks (**) . . 
1.10 - Powerhouse (**) • • ~ • • • • • • . . . . 
1.11 - Tailrace (**) • • • • • ••••••••• 
1.12 - Main Access Plan (**) ••••• 
1.13- Site Facilities (**). • •••• 
1.14 - Relict Channel (***) 

2 - RESERVOIR DATA - WATANA STAGE I (**) • . . • • • • • . . 
3 - TURBINES AND GENERATORS - WATANA STAGE I (**) e s e o o 

3.1 - Unit Capacity (**) • 
3.2 - Turbines (***) ••• 
3.3 - Generators (**) 

. . . e • e o o . . 0 D 0 0 D 0 D 0 0 0 D 

• 0 • • 0 0 0 

3.4 - Governor System (o) . . . . . . . • 0 • • 0 • 

4 - APPURTENANT MECHANICAL AND ELECTRICAL EQUIPMENT -
WATANA STAGE I ( **) • • • • • • • • • • • • • • • • 

4.1 - Miscellaneous Mechanical Equipment (**) 
4.2 - Accessory Electrical Equipment (**) ••• 
4.3 - SF6 Gas-Insulated 345 kV Substation (GIS) (***) 

• • 

5 - TRANSMISSION FACILITIES FOR WATANA STAGE I (o) Q • . . .. 
5.1 - Transmission Requirements (o) 
5.2 - Description of Facilities (o) 
5.3 - Construction Staging (o) ••• 

851014 i 

• 0 • 0 • • 

• • • 0 • • 0 0 

Page No. 

A-1-2 

A-1-2 
A-1-4 
A-1-6 
A-1-9 
A-1-10 
A-1-13 
A-1-15 
A-1-15 
A-1-18 
A-1-19 
A-1-22 
A-1-23 
A-1-25 
A-1-29 

A-2-1 

A-3-1 
A-3-1 
A-3-1 
A-3-3 

A-4-1 

A-4-1 
A-4-5 
A-4-12 

A-5-1 

A-5-l 
A-5-1 
A-5-11 



SUMMARY TABLE OF CONTENTS (eont'd) 

Title 

EXHIBIT A 
PROJECT DESCRIPTION 

6 - PROJECT STRUCTURES - DEVIL CANYON STAGE II (**) 

6.1 - General Arrangement (**) . . . . . . 
6.2 - Arch Dam (**) . . . . . 
6.3 - Saddle Dam (**) . . . . . . . . 
6.4 - Diversion (**) . . . . . • 
6.5 - Outlet Facilities (**) . . . . . • . • . 
6.6 - Spillway (**) . . . . . . . . . . . 
6.7 - Emergency Spillway . . . . • • • • . . • 

(This section deleted) 
6.8 - Power Facilities (*) . . . • • . . . 
6.9 - Penstocks (**) . . . . . • . . • 
6.10 - Powerhouse and Related Structures (**) 
6.11 - Tailrace Tunnel (*) • . • . . • . 
6.12 - Access Plan (**) . . . . . • . . . . . 
6.13 - Site Facilities (*) . • • . ... • . . . 

7 - DEVIL CANYON RESERVOIR STAGE II (*) • .. • • 0 

. 

. 
• . . 
. . . 
. 
• 

0 

0 • • • 

. . . . 

. 0 

• . . . • . . 
. . 0 . . • • . .. . . . 
• . 

• . 
.. Cl 0 • 

8_ - TURBINES AND GENERATORS ... DEVIL CANYON- STAGE II (**.) ., -- • -

8.1 - Unit Capacity (**) •••• 
8.2 - Turbines (**) ••• . . • • 0 0 

8.3 - Generators (o) •••• . . . 
8.4 - Governor System (o) ••• • ' • • • 0 

. . 
0 •. 0 • • . . • • 0 

0 • . . • 0 • 

9 - APPURTENANT EQUIPMENT - DEVIL CANYON STAGE II ( o) • 0 .. • 

9.1 - Miscellaneous Mechanical Equipment (o) • _._.._ __ .!..__.. • 

--- - 9. 2--=-Accessory Electrical Equipment (o) • • • • • • • • 
9.3- Switchyard Structures and Equipment (o) •••••• 

• • . .. 10 - TRANSMISSION LINES - DEVIL CANYON STAGE II (**) 

11 - PROJECT STRUCTURES - WATANA STAGE III (***) • G a • . • 0 

11.1_ - General Arra11gement (***) !~: ..... : .. •• !_~_! ___ • • · .. !. __ ._ .. • • 

11.2 .;. Dam Embankment-<***> • ~- ~ • • • • • 
11.3 - Diversion (***) ••••••••••••• 
11.4- Emergency Release Facilities (***) .•••• 

851014 ii 

Page No. 

A-6-1 

A-6-1 
A-6-2 
A-6-4 
A-6-6 
A-6-8 
A-6-10 
A-6-12 

A-6-12 
A-6-13 
A-6-14 
A-6-17 
A-6-17 
A-6-18 

A-7-1 

A-8-1 

A-8-1 
A-8-1 
A-8-1 
A-8-2 

A-9-1 

A-9-1 
-~----···-~ 

A-9-3 
A-9-6 

A-10-1 

A-11-1 

A-11-1 
A-11-3 
A-11-5 
A-11-6 

J 
') 

. j 

~J 

' J 

1 

{ 

~-J 

l 
. ' 

l 

J 
~ 



I I 
, I 

, I 
h 

' ) 

I 
-··· 

Title 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT A 
PROJECT DESCRIPTION 

11.5 - Outlet Facilities (***) •••••••• 
11.6 - Spillway (***) • • • • • • ••• 
11.7- Power Intake (***) • • • • • • • • o •• 
11.8 - Power Tunnel and Penstocks (***) •••••• 
11.9 - Powerhouse (***) •• o o o ••••••• 
11.10 - Trailrace (***) • • • • •• 
11.11 - Access Plan (***) • • • • • • • • • 
11.12 - Site Facilities (***) •• o o • o ••••• 

. . 
11.13 - Relict Channel (***) ••• • • 0 • 

12 - RESERVOIR DATA - WATANA STAGE III (***) • • • • • 0 • • 

13 - TURBINES AND GENERATORS - WATANA STAGE III (***) • • 
13.1 - Unit Capacity (***) • • • • • ••••• 
13.2 - Turbines (***) • • • • • • ••• 
13.3 - Generators (***) • • • • • • • 
13.4 - Governor System (***) • • 

14 - APPURTENANT MECHANICAL AND ELECTRICAl.. EQUIPMENT -
WATANA STAGE III {***) • • • • • • • • • • • • • o • • 

Page No. 

A-11-6 
A-11-7 
A-11-8 
A-11-11 
A-11-11 
A-11-13 
A-11-13 
A-11-13 
A-11-13 

A-12-1 

A-13-1 
A-13-1 
A-13-1 
A-13-1 
A-13-1 

A-14-1 

14.1 - Miscellaneous Mechanical Equipment (***) • • • • A-14-1 
14.2 - Accessory Electrical Equipment (***) • • • • A-14-1 

15 - TRANSMISSION FACILITIES - WATANA STAGE III (***) 

15.1 Transmission Requirements (***) • 
15o2 Switching and Substations (***) • 

0 • " 

16 - LANDS OF THE UNITED STATES (**) o o e e e • e • o o • 

17 - REFERENCES • • e • o o o • • • • • e • • o e • o • o • 

851014 iii 

A-15-1 

A-15-1 
A-15-1 

A-16-1 

A-17-1 



SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT B 
PROJECT OPERATION AND RESOURCE UTILIZATION 

Title 

1 - DAMSITE SELECTION (***) • • • • • • • • • • • • • . . . 
1.1 - Previous Studies (***) •••• 
1.2 -Plan Formulation and Selection Methodology (***). 
1.3 - Damsite Selection (***) ••••••••• 

. 1.4 - Formulation of Susitna Ba.sin Development 
Plans (***) • • • • • • • ·• • • • 

1.5- Evaluation of.Basin Development Plans(***) ••• 

2 - ALTERNATIVE FACILITY DESIGN, PROCESSES AND 
OPERATIONS (***) e • • • • • • e • o o o o • 0 0 0 0 0 

2.1 - Susitna Hydroelectric Development (***) ••••• 
.2.2- Watana Project Formulation(***) ••••• . . 
· 2.3 - Selection of Watana General Arrangement (***) 

2.4 - Devil Canyon Project Formulation (***). • • • 
2. 5 - Selection of Devil Canyon General · 

Arrangement (***) • • • • • • • • ~ • • • 
2.6 - Selection of Access Road Corridor (***) 

- 2;. 7 - Selection of Transmission Fad-H-ties-~(***h--. 
2.8 - Selection of Project Operation (***) 

3 - DESCRIPTION OF PROJECT OPERATION (***) • • • • • • • • 

3.1 - Hydrology (***) • • • • • • • • • • • • • • • 
3.2 - Reservoir Operation Modeling (***) ••••••• 
3.3 - Operational Flow Regime Selection (***) ••••• 

4.1 - Plant and System Operation Requirements (***) 
4.2 - Power and Energy Production (***) ••• 

5 - STATEMENT OF POWER NEEDS AND UTILIZATION (***) • • o a 

5.1 - Introduction (***'). • • • • • • • • • • • • • •• 
5.2 - Description of the Railbelt Electric Systems (***) 
5.3 - Forecasting Methodology (***) • • • •• 
5.4 - Forecast of Electric Power Demand (***) ••••• 

6 - FUTURE SUSITNA BASIN DEVELOPMENT (***) 0 0 0 0 0 0 0 • 

7 - REFERENCES • • • • • 0 • • • • • • • • • • • • • • 0 • 

851014 iv 

Page No. 

B-1-1 

B-1-1 
B-1-4 
B-1-5 

B-1-12 
B-1-17 

B-2-1 

B-2-1 
B-2-1 
B-2-22 
B-2-48 

B-2-60 
B-2-67 
B.;.2-83 
B-2-131 

B-3-1 

B-3-1 
B-3-6 
B-3-20 

B~g.-1 

B-4-1 
B-4-10 

B-5-1 

B-5-1 
B-5-1 
B-5-17 
B-5-47 

B-6-1 

B-7-1 

. I 
I 

l 
: l 

. \ 

I 

l 

l 

r 

I 

l 
j 



: l 

I l 
I I 

i 1 
[j 

' "] 

\-! 
'.) 

i ) 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT B - APPENDIX Bl 

MAN-IN-THE-ARCTIC PROGRAM (MAP) 
TECHNICAL DOCUMENTATION REPORT 

STAGE MODEL (VERSION A85.1) 
REGIONALIZATION MODEL (VERSION A84.CD) 

SCENARIO GENERATOR 

Title 

Stage Model 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 

Introduction • • • • • • • • • • • • o 

Economic Module Description o • • • o • • • • • • 

Fiscal Module Description • • • • • • • • • • • • • • 
Demographic Module Description • • • • • • • • • • • • 
Input Variables • • • • • • • • • • • • • • • • • 
Variable and Parameter Name Conventions 
Parameter Values, Definitions and Sources •••••• 
Model Validation and Properties e • • • 

Input Data Sources • • • • • • • • • • • • • • • • 
Progr.ams for Model Use • • • • • • • o o • • • • • • • 

Model Adjustments for ·simulation • • • • • • • • • • • 
Key to Regressions • • • • • • • • • • • o • • • • 

Input Data Archives • • • • • • • • o • • ~ o • 

Regionalization Model 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

Model Description • • • • • • • • • • • • 
Flow Diagram • • • 
Model Inputs • • • • • • • • • • • • o • • 

Variable and Parameter Names • 
Parameter Values • 
Model Validation • 
Programs for Model • 
Model Listing 
Model Parameters • • 

. . . . 
• • • • • 0 . . . . . 

Exogenous, Policy, and Startup Values 

Scenario Generator 

Introduction • • • • • • • • • • • • • • • 

0 0 0 D D a 

0 0 • • • 

• • 0 

1. Organization of the Library Archives •••• 
2. Using the Scenario Generator •••••••• 
3. Creating, Manipulating, Examining, and 

Printing Library Files • 
4. Model Output ••••••••••• 

851014 v 

. . 

Page No. 

1-1 
2-1 
3-1 
4-1 
5-1 
6-1 
7-1 
8-1 
9-1 
10-1 
11-1 
12-1 
13-1 

1 
5 
7 
9 
13 
31 
38 
39 
57 
61 

1 
1 
8 

14 
22 



SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT B - APPENDIX B2 
RAILBELT ELECTRICITY DEMAND (RED) MODEL 

TECHNICAL DOCUMENTATION REPORT (1983 VERSION) 

Title 

1 - INTRODUCTION 0 0 D 0 0 0 0 0 0 0 0 D 0 

2 - OVERVIEW • • 

3 - UNCERTAINTY MODULE • . . • o e o 

4 - THE HOUSING MODULE 0 • • • • • 0 0 0 • 0 

5 - THE RESIDENTIAL CONSUMPTION MODULE o 0 0 • 0 0 0 0 

6 - THE BUSINESS CONSUMPTION MODULE • 0 0 0 • • • • • • • 

7 - PRICE ELASTICITY • • • • ,; • .; • • 0 0 • 0 

8 - THE PROGRAM-INDUCED CONSERVATION MODULE • 0 

9 - THE MISCELLANEOUS MODULE 

10 - LARGE INDUSTRIAL DEMAND 0 0 • • • • 0 

11 - THE PEAK DEMAND MODULE 

12 - MODEL VALIDATION • o 0 0 D 0 0 0 0 0 0 0 0 0 ' D 0 0 0 

13 - MISCELLANEOUS TABLES • 0 • 0 0 0 0 0 0 0 0 0 0 0 8 0 

- ---·--- ·-----------------------------

851014 vi 

Page No. 

1.1 

2.1 

3.1 

4.1 

5.1 

6.1 

7o1 

8ol 

9o1 

10.1 

11.1 

12.1 

13o1 

I 
J 

1 

J 

r 

l 
I 

-:l 

I 
'l 

.l 

l 
l 

l 
t 

l 
l 
l 



i i 

! j 

I I . I 

! 

I l 
LJ 

r I 
I-! jJ 

I 
1 

Title 

1 - INTRODUCTION 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT B - APPENDIX B3 
RAILBELT ELECTRICITY DEMAND (RED) MODEL 

CHANGES MADE JULY 1983 TO AUGUST 1985 

2 - RED MODEL PRICE ADJUSTMENT REVISIONS 

3 - RESIDENTIAL CONSUMPTION MODULE . . . 
4 - BUSINESS SECTOR • • 0 • 

5 - PEAK DEMAND . •. . . . • • 0 • • 

6 - EFFECT OF THE MODEL CHANGES ON THE FORECASTS . . . 

851014 vii 

Page No. 

1.1 

2.1 

3.1 

4.1 

5.1 

6.1 



SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT C 
PROPOSED CONSTRUCTION SCHEDULE 

Title 

1 - WATANA STAGE I SCHEDULE (**) .. • • • • • • G ., 0 0 0 .. 

1.1 -Access (*). • • • • • • • • • •••• 
1. 2 - Site Facilities (**) • • • • • • • 
1.3 - Diversion (**) ••••••••••••••• 
1.4 - Dam Embankment (**) • • • • • • • • • • • 
1.5 - Spillway and Intakes (**) • • •• 
1.6 - Powerhouse and Other Underground Works (**) • 
1.7- Relict Channel (**) ••••••••••••• 
1.8 - Transmission Lines/Switchyards (*) 
1.9 General (**) ••••••••••••• 

. . 
2 - DEVIL CANYON STAGE II SCHEDULE (**) o 0 0 • • e e o o • 

2.1 - Access (**) •••••• . . . 
2.2 - Site Facilities (**) ••••••••••• 
2.3 - Diversion (*) • . . 
2.4 - Arch Dam (**) ••••••••• . . 
2.5 - Spillway and Intake (*) •. 
2-.6 - Powerhouse and Other Underground Works (o) 
2.7 -Transmission Lines/Switchyards (*) •••• 
2.8 - General (*) ••••••••.•• 

. . . 

3 - WATA~ STAGE III SCHEDULE (***) • • • • • • 0 • Q • 0 • 

Page No. 

C-1-1 

c-1-2 
C-1-2 
c-1-2 
c-1-2 
C-1-3 
c-1-3 
C-1-3 
C-1-3 
C-1-3 

C-2-1 

C-2-1 
C-2-1 
C-2-1 
.c-2-1 
C-2-2 

···· c-2-2 
C-2-2 
C-2-2 

c-3-1 

3.1 -Access (***) • • • • • • • • • • • C-3-1 
3.2 - Site Facilities (***) • • • • • • • • • C-3-1 
3.3. ~ Dam .. Embankment (***) • • • • • •. • • • • • • .C-3-1 

.. _ .. - ... -...... ~-- _ .. --~-· 3.4 :::. __ S.Rillway: and_Intakes (***>~--·--·---·•-•-"--•-"-•~•- .•.. ___ c .. 3.~2-
3.5 - Powerhouse and Other Underground Works (**) • C-3-2 
3. 6 - Relict Channel (***) • • • • • • • • • • • • C-3-2 
3.7- Transmission Lines/Switchyards (***) C-3-2 
3.8 - General (***) • • • • • • • • • • • • • • • C-3-2 

4 - EXISTING TRANSMISSION SYSTEM (***) e • o o • • e e • o C-4-1 

851014 viii 

. \ 

j 

l 
l 

.l 

!' 

l 
l 

. j 

l 
\ 

l 
l 
J 

j 



I ( 

.. , 
' I 
I I 
. \ 

I 
! I 

' l 
1 J 

I 
J 

I 
J 

SUMMARY TABLE OF CONTENTS (eont'd) 

EXHIBIT D 
PROJECT COSTS AND FINANCING 

Title 

1 - ESTIMATES OF COST (**) • • • • • • • • • • • 0 • 0 • • 

1.1 -Construction Costs (**) ••.•••. 
1.2 - Mitigation Costs (**) • • ••• 
1.3 - Engineering and Administration Costs (*) ••.. 
1.4 - Operation, Maintenance and Replacement Costs (**) 
1.5 - Allowance for Funds Used During 

Construction (AFDC) (**) • • • • • • 
1.6 - Escalation (**) •••..••••.••.•• 
1.7- Cash Flow and Manpower Loading Requirements (**). 
1.8 - Contingency (*) ••. · •••••.••.••••• 
1.9 - Previously Constructed Project Facilities (*) 

2 - EVALUATION OF ALTERNATIVE EXPANSION PLANS (***) • • • • 

2.1 -General (***) ••••••••••••••• 
2.2 - Hydroelectric Alternatives (***) •••• 
2.3 - Thermal Alternatives (***) ••• 
2.4 - Natural Gas-Fired Options (***) • • • 
2.5 - Coal-Fired Options (***) ••••• 
2.6 - The Existing Railbelt Systems (***) ••••• 
2.7- Generation Expansion Before 1996 (***) •• 
2.8 - Formulation of Expansion Plans Beginning in 

1996 (***) • • • • • • • • • • • • • • 
2.9 Selection of Expansion Plans (***) 
2.10 - Economic Development (***) ••••••• 
2.11 - Sensitivity Analysis (***) •• 
2.12 -Conclusions (***) •••• 

. . 
3 - CONSEQUENCES OF LICENSE DENIAL (***) • o s e o e o • • 

(***) • • • • 0 0 

• • G 0 e 

4 -

3.1 Statement and Evaluation of the 
Consequences of License Denial 

3.2 - Future Use of the Damsites if 
the License is Denied (***) 

FINANCING (***) • • • • • • • • • • o • o e o o • o o o 

4.1 - General Approach and Procedures (***) 
4.2 - Financing Plan (***) •• 
4.3 - Annual Costs (***) •••••• 

851014 ix 

Page No. 

D-1-1 

D-1-1 
D-1-6 
D-1-7 
D-1-10 

D-1-11 
D-1-12 
D-1-12 
D-1-13 
D-1-13 

D-2-1 

D-2-1 
D-2-1 
D-2-10 
D-2-10 
D-2-19 
D-2-24 
D-2-27 

D-2-28 
D-2-33 
D-2-39 
D-2-44 
D-2-46 

D-3-1 

D-3-1 

D-3-1 
D-4-1 

D-4-1 
D-4-1 
D-4-3 



SUMMARY TABLE OF CONTENTS ( eont 'd) 

EXHIBIT D 
PROJECT COSTS AND FINANCING 

Title 

4.4 - Market Value of Power (***) • 
4.5 - Rate Stabilization (***) 
4.6 - Sensitivity of Analyses (***) 

. . " . . . 
5 - REFERENCES ( ***) e • o e o e e e e o e ~ • e o o o o e 

851014 X 

Page No. 

D-4-4 
D-4-4 
D-4-4 

D-5-1 

? 

l 

! 
.j 

l 

I j 



ll 
!_) 

. I 
! I 
I _j• 

. ) 

SUMMARY TABLE OF CONTENTS (cont'd) 

Title 

ExHIBIT D - APPENDIX Dl 
FUELS PRICING 

1 - INTRODUCTION {***) . . . . . . . . . . . . . . . . . . 
2 - WORLD OIL PRICE {***) • • . . . . . . . . . . . . • • • 

2.1 - The Sherman H. Clark Associates Forecast (***) 
2.2 - The Composite Oil Price Forecast (***) o o o •• 
2.3 - The Wharton Forecast (***) • o • o •• 

3 - NATURAL GAS {***) • • • •• • o • • o o • e o o o o e o 

3o1 - Cook Inlet Gas Prices (***) ••••• o 
3.2 - Regulatory Constraints on the Availability of 

Natural Gas (***) • • • • • • • • • • • • • 
3.3 - Physical C9nstraints on the Availability of 

Cook Inlet Natural Gas Supply (***) • o • • • 

3.4 North Slope Natural Gas (***) • o ••••• 

4 - COAL (***) e e o o o o o o o o o o o o c e o o • o e o 

4.1 
4.2 
4.3 
4.4 

- Resources and Reserves (***) • • o 

- Demand and Supply (***) • • • • • • • • 
- Present and Potential Alaska Coal Prices (***) 
- Alaska Coal Prices Summarized (***) • o o •• 

5 - DISTILLATE OIL {***) • o • o o o o o o ~ o o s ~ o e e 

5.1 - Availability (***) • • 0 0 0 0 0 0 0 0 

5.2 - Distillate Price (***) 

6 - REFERENCES o o o o • o o o • • o o o e ~ c o ~ o • c o 

851014 xi 

Page No. 

D1-1-1 

D1-2-1 

D1-2-1 
D1-2-2 
D1-2-5 

D1-3-1 

D1-3-l 

D1-3-10 

D1-3-12 
·Dl-3-20 

D1-4-l 

D1-4-1 
Dl-4-3 
D1-4-4 
D1-4-10 

Dl-5-1 

D1-5-1 
D1-5-1 

D1-6-1 



Title 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 1 
GENERAL DESCRIPTION OF THE LOCALE 

1 - GENERAL DESCRIPTION (*) o • o • • • e • 0 " .. • 0 

1.1 - General Setting (**) 
1.2 - Susitna Basin (*) 

• 0 0 0 

• 0 • • 0 • 0 • 0 

• e • 

2 - REFERENCES e 8 G 0 0 0 C 0 0 0 G 0 G 0 0 e 0 • e G 0 0 

3 - GLOSSARY • • .. .. " 0 • 0 • 0 • • • . .. e e o • o o • e 

----------- --------- -- - ---- --- ----- -- --------------------------------

851014 xii 

Page No. 

E-1-1-1 

E-1-1-1 
E-1-1-2 

E-1-2-1 

E-1-3-1 

l 
1 



~ I 
) 1 
1 I 

i 

I 

i I 

I ) 

I 

\ 1 
i j 

i I 
j 

i I 

I i 
I 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

Title 

1 

2 

3 

- INTRODUCTION (**) • • • • • . • • • • . • • • • • • • • 

- BASELINE DESCRIPTION (**) • • • • • . • • • • . • • • • 

2.1 - Susitna River Morphology (**) . . . . . 
2.2 - Susitna River Water Quantity (**) . . . . . . . . 
2.3 - Susitna River Water Quality (**). . . . 
2.4 - Baseline Ground Water Conditions (**) . . . 
2.5 - Existing Lakes, Reserv~irs, and Streams (**) 

. 2.6 - Existing Instream Flow Uses (o) . 
2.7 - Access Plan (**) . . . . . . . . . . . • 
2.8 - Transmission Corridor (**). • . 

- OPERATIONAL FLOW REGIME SELECTION (***) • • • • • • • • 

3.1 - Project Reservoir Characteristics (***) ••• 
3.2 - Reservoir Operation Modeling (***) •.••• 
3.3 - Development of Alternative Environmental 

Flow Cases (***) • • • • • • • • • • • • • • • • 
3.4 - Detailed Discussion of Flow Cases (***) ·• • • • . 
3.5- Comparison of Alternative Flow Regimes (***). 
3.6 - Other Constraints on Project Operation (***) 
3.7 - Power and Energy Production (***) ••.•• 

4 - PROJECT IMPACT ON WATER QUALITY AND QUANTITY (**) • • • 

4.1 - Watana Development (**) • . . . . . . . . . . 
4.2 - Devil Canyon Development (**) . . . . . . 
4.3 - Watana Stage III Development (***). • . . . . 
4.4 - Access Plan (**) . . . . . . . . . 

.5 - AGENCY CONCERNS AND RECOMMENDATIONS (**) • • • • • • • 

Page No. 

E-2-1-1 

E-2-2-1 

E-2-2-3 
E-2-2-12 
E-2-2-19 
E-2-2-46 
E-2-2-49 
E-2-2-50 
E-2-2-63 
E-2-2-64 

E-2-3-1 

E-2-3-1 
E-2-3-2 

E-2-3-6 
E-2-3-17 
E-2-3-37 
E-2-3-43 
E-2-3-53 

E-2-4-1 

E-2-4-7 
E-2-4-110 
E-2-4-160 
E-2-4-211 

E-2-5-1 

6 - MITIGATION, ENHANCEMENT, AND PROTECTIVE MEASURES (**) • E-2-6-1 

6.1 - Introduction (*) •••••••••••••••• 
6.2 - Mitigation - Watana Stage I - Construction (**) 
6.3- Mitigation- Watana Stage I- Impoundment (**). 

851014 xiii 

E-2-6-1 
E-2-6-1 
E-2-6-5 



Title 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

6.4 - Watana Stage I Operation (**) • • • • • • • • 
6.5 - Mitigation - Devil Canyon Stage II -

Construction (**) • • • • • • • 
6.6 - Mitigation - Devil Canyon Stage II -

Impoundment ( **) • • • • • • • • • • • • • 
6.7- Mitigation- Devil Canyon/Watana Operation (**) 
6.8 - Mitigation - Watana Stage III -

Construction (***) • • • • • • • • • • • • • 
6.9 - Mitigation - Watana Stage III -

Impoundment/Construction (***) • • • • • • • • • 
6.10 -Mitigation- Stage III Operation (***) • 
6.11 - Access Road and Transmission Lines (***) •• 

7 - REFERENCES o e • o o • e e o • o • • o • o • o o e o o 

8 - GLOSSARY o e • o o o o o o • o o o o • • e o e e o o o 

Page No. 

E-2-6-7 

E-2-6-13 

E-2-6-13 
E-2-6-13 

E-2-6-15 

E-2-6-16 
E-2-6-16 
E-2-6-18 

E-2-7-1 

E-2-8-1 

·-··-~--····--·----··- -·--·- ·-·-------- ---~ ·--· ---------·--·--·-----

851014 xiv 

. -J 

i 

.J 

' l 



~ l 
' I 

I 
' j 

j 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 3 
FISH~ WILDLIFE, AND BOTANICAL RESOURCES 

Title 

1 - INTRODUCTION (o) . . . . . . . . . . . . 
. . . . . . 1.1 - Baseline Descriptions (o) 

1.2 - Impact Assessments (*) 
1.3 - Mitigation Plans (*) • • • • 0 0 • 

2 - FISH RESOURCES OF THE SUSITNA RIVER DRAINAGE ( **) • • • 

2.1 
2.2 

- Overview of the Resources (**) • • • • 
- Speci.es Biology and Habitat Utilization 

in the Susitna River Drainage (*) •••. 

. . . 

2.3 
2.4 
2.5 
2.6 
2.7 
2.8 

- Anticipated Impacts To Aquatic Habitat (**) ••• 
- Mitigation Issues and Mitigating Measures (**) 
- Aquatic Studies Program (*) • • • • • • . . 
- Monitoring Studies (**) •••••. • ••• 
- Cost of Mitigation (***) •••.••••••• . . 
- Agency Consultation on Fisheries Mitigation 

Measures (**) • • • • • • • • • • • • 

3 - BOTANICAL RESOURCES (**) • • • • • • • • • • • • • • • 

. . . . . . ·a • • • • 

3.1 - Introduction (*) ••• 
3.2 - Baseline Description (**) 
3.3 - Impacts (**) •••• • • 0 • • • 

3.4 - Mitigation Plan (**) 

4·- WILDLIFE (**). • •• • • • • • • • • • 0 • o e co • • e 

4.1 
4.2 
4.3 
4.4 

- Introduction (*) • . • • • • • . . . . 
- Baseline Description (**) ••••• . . . . . 
- Impacts (*) . • • • • • • • • . . . 
- Mitigation Plan (**) •••• . . . . . 

5 = AIR QUALITY/METEOROLOGY (***) • • • • 0 • • • • • • • • 

5.1 - Introduction (***) •••••••••• 
5.2 - Existing Conditions (***) • 
5.3- Expected Air Pollutant Emissions (***). 
5.4 - Predicted Air Quality Impacts (***) •• 

851014 XV 

. . . . . . . . . . . . . . . 

Page No. 

E-3-1-1 

E-3-1-1 
E-3-1-1 
E-3-1-3 

E-3-2-1 

E-3-2-1 

E-3-2-14 
E-3-2-104 
E-3-2-244 
E-3'-2-279 
E-3-2.;,280 
E-3-2-303 

E-3-2-304 

·E-3-3-1 

E-3-3-1 
E-3-3-6 
E-3-3-34 
E-3-3-63 

E-3-4-1 

E-3-4-1 
E-3-4-3 
E-3-4-110 
E-3-4-248 

E-3-5-1 

E-3-5-1 
E-3-5-1 
E-3-5-2 
E-3-5-3 



Title 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 3 
FISH, WILDLIFE, AND BOTANICAL RESOURCES 

Page No. 

5.5 - Regulatory Agency Consultations (***) •• E-3-5-3 

6 - REFERENCE • • • • . . . . . . • • • • • • • • • • • . . E-3-6-1 

7 - GLOSSARY • • • • • • • • • • 0 • • • • • • • • • • • • E-3-7-1 

APPENDICES 

El.3 

E2.3 

E3.3 

E4.3 

E5.3 

E6.3 

E7.3 

E8.3 

E9.3 

E10.3 

Ell.3 

851014 

FISH AND WILDLIFE MITIGATION POLICY 

ENVIRONMENTAL GUIDELINES MEMORANDUM 
(THIS APPENDIX HAS BEEN DELETED) 

PLANT SPECIES IDENTIFIED IN SUMMERS OF 1980 AND 1981 
IN THE UPPER AND MIDDLE SUSITNARIVER BASIN, THE 
DOWNSTREAM FLOODPLAIN, AND THE INTERTIE 

PRELIMINARY LIST OF PLANT SPECIES IN THE INTERTIE 
AREA (THIS SECTION HAS BEEN DELETED AND ITS 

- INF-ORMATION INCORPORATED-lNTO~A~PENDIX E3. 3. ) 

STATUS, HABITAT USE AND RELATIVE ABUNDANCE OF BIRD 
SPECIES IN THE MIDDLE SUSITNA BASIN 

STATUS AND RELATIVE ABUNDANCE OF BIRD SPECIES 
OBSERVED ON THE LOWER SUSITNA BASIN DURING GROUND 
SURVEYS CONDUCTED JUNE 10 THE JUNE 20, 1982 

SCIENTIFIC NAMES OF MAMMAL SPECIES FOUND IN THE 
.. -~ -·- . . - - -- ~ .. PROJECT -AREA -----· 

METHODS USED TO DETERMINE MOOSE BROWSE UTILIZATION 
AND CARRYING CAPACITY WITHIN THE MIDDLE SUSITNA BASIN 

EXPLANATION AND JUSTIFICATION OF ARTIFICIAL NEST 
MITIGATION (THIS SECTION-HASBEEN-DELETED) 

PERSONAL COMMUNICATIONS (THIS SE-CTION HAS BEEN 
DELETED) 

EXISTING AIR QUALITY AND METEOROLOGICAL CONDITIONS 

xvi 

l 
l 
i 

J 



r I 
I 

. I [ 
J 

I l u 

Title 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 4 
HISTORIC AND ARCHEOLOGICAL RESOURCES 

1 - INTRODUCTION AND SUMMARY (**) • • • . . . • • . . . . . 
1 .. 1 - Program Objectives (**) 
1.2 - Program Specifics (**) 

2 - BASELINE DESCRIPTION (**) • • • • • • • 

2.1 - The Study Area (**) . . . . . . . 
2.2 - Methods - Archeology and History 
2.3 - Methods - Geoarcheology (**) . . 
2.4 - Known Archeological and Historic 

Sites in the Project Area (**) 
2.5 - Geoarcheology (**) . . . . . . • 

. . . • • • • • 

. . . . . . 
(**) . . . . . . . . . . . 

. . . . . . . . . 
3 - EVALUATION OF AND IMPACT ON HISTORICAL 

AND ARCHEOLOGICAL SITES (**) ••••• • • • • • • • • 

3.1 - Evaluation of Selected Sites Found: 
Prehistory and History of the Middle 
Susitna Region (**) • • • o • • • • o • • • • • • 

3.2 - Impact on Historic and Archeological Sites (**) • 

4 - MITIGATION OF IMPACT ON HISTORIC AND 
ARCHEOLOGICAL SITES(**) ••••••• • • • • • • • 

4.1 - Mitigation Policy and Approach (**) •••• 
4.2 - Mitigation Plan (**) • • • • • • o o • 

5 - AGENCY CONSULTATION (**) • • • • • • • e e • • • • 

. . 

• • 

6 - REFERENCES • • • • • • • • • • • • • • ~ e o e o o • o 

7 - GLOSSARY • • o • • • • • • • o • • • o • • e • • • • • 

851014 xvii 

Page No. 

E-4-1-1 

E-4-1-4 
E-4-1-4 

E-4-2-1 

.E-4-2-1 
E-4-2-2 
E-4-2-10 

E-4-2-12 
E-4-2-13 

E-4-3-1 

E-4-3-1 
E-4-3-4 

E-4-4-1 

E-4-4-1 
E-4-4-2 

E-4-5-1 

E-4-6-1 

E-4-7-1 



SUMMARY TABLE OF CONTENTS ( cont 1 d) 

Title 

EXHIBIT E - CHAPTER 5 
SOCIOECONOMIC IMPACTS 

1 - INTRODUCTION (**) o o o o • 0 • • • • • 0 • • 0 0 • 0 • 

2 BASELINE DESCRIPTION (**) • 0 • 0 • • 0 • • • 0 • 0 • • 

2.1 - Identification of Socioeconomic 

Page No. 

E-5-1-1 

E-5-2-1 

Impact Areas (**) • • • • • • • • • • • • • • • • E-5-2-1 
2.2 - Description of Employment, Population, Personal 

Income and Other Trends in the Impact Areas (**) E-5-2-1 

3 - EVALUATION OF THE IMPACT OF THE PROJECT (**) ., . . . . 
3.1 - Impact of In-migration of People on Governmental 

Facilities and Services (**) • • • • • • • •. 
3.2 - On-site Worker Requirements and Payroll, 

by Year and Month (**) • • • • • • • • • • • • • 
3.3 - Residency and Movement of Project Construction 

Personnel (**) • • • o • • • • • • • ·• 

3.4 - Adequacy of Available Housing in 
Impact Areas E***) • • o • • • • • • • • • 

3. 5 - Displacement and .!J:!fl!Jen~c;~$ ~QJLR~$idenGes and __ 
a~sinesses. <**> -. . • • • . • • ,. • • . . 

3.6 - Fiscal Impact Analysis: Evaluation of 
Incremental Local Government Expenditures 

. . 

and Revenues (**) • • • • • • • • • • • • •• 
3.7- Local arid Regional Impacts on 

Resource User Groups (**) • • • • • • • • • • 

4 - MITIGATION (**) •• • • 0 • • • • • • 0 • • 0 

- ~4-;1 -.-~·-rntro·du·c·ti-on- {**) · • • • • • • • • • •. • 
4.2 - Background and Approach (**) • • • 

• • • • 0 

. . . . . . . 
4.3 - Attitudes Toward Changes 

(This section deleted) 
. . . . • 0 • • 

4.4 - Mitigation Objectives and Measures (**) . . 

851014 xviii 

E-5-3-1 

E-5-3-2 

E-5-3-32 

E-5-3-35 

E-5-3-39 

E-5-3-49 

E-5-3-59 

E-5-3-65 

E-5-4-1 

E;;.;-5::.;;-4';;;r-- · 
E-5-4-1 
E-5-4-2 

E-5-4-2 

. 1 

: l 

j 

l 

l 
J 



l 
I 

. I 
I I 

i 

I , 
I ( 
I J 

I l I , 
\_j 

I 
I I 

Title 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 5 
SOCIOECONOMIC IMPACTS 

5 - MITIGATION MEASURES RECOMMENDED BY AGENCIES(**) . . . . 
5.1 -Alaska Department of Natural Resources (DNR) (**) 
5.2 - Alaska Department of Fish and Game (ADF&G) (*) 
5.3 - U.S. Fish and Wildlife Service (FWS) (*) 
5.4- Summary of Agencies' Suggestions for Further 

Studies that Relate to Mitigation (**) . . . 
6 - REFERENCES • • • • • • • • • • • • • • • • • • 0 • 0 0 

851014 xix 

Page No. 

E-5-5-1 

E-5-5-1 
E-5-5-1 
E-5-5-2 

E-5-5-2 

E-6-6-1 



Title 

SUMMARY TABLE OF.CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 6 
GEOLOGICAL AND SOIL RESOURCES 

1 - INTRODUCTION (**) . . . . . . . 
2 - BASELINE DESCRIPTION (*) •• • • • • • • • • . . . . . 

2.1 - Regional Geology (*) . • . 
2.2 - Quarternary Geology (*) . . . . . . . • . . . . . 
2.3 - Mineral Resources (o) . . • . . . . 
2.4 - Seismic Geology (*}, . . . . • . . . . • . . . 
2.5 - Watana Damsite (**) . • • . . . . . . . 
2.6 - Devil Canyon Damsite (o) . . • . . . . . . 
2.7 - Reservoir Geology (*) . . . . . . . • . 

3 - IMPACTS (*) • o 0 0 0 0 ~ 0 0 0 0 • 0 0 • • • • • • • • 

3.1 - Reservoir-Induced Seismicity (RIS) (*) • • . 0 

3.2 - Seepage (*) •••••••••••••• 
3. 3 - Reservoir Slope Failures (**) • • • • • • • • •• 
3.4 - Permafrost Thaw (*) •••••••••• 
3.5 - Seismi·cally-Induced Failure (*) ••••• 

. . . 
3.6 - Reservoir Freeboard for Wind Waves (·**) • • · • • • 
3.7- Development of Borrow Sites and Quarries (**) 

4 - MITIGATION (**) • • • • 0 • 0 • • • 0 • 0 • .. " 0 0 • Cl 

4.1 - Impacts and Hazards (o) ••••••••••• 
4.2 - Reservoir-Induced Seismicity (o) • • • • • • 
4.3 - Seepage (**). • • • • • • • • • • • ••• , • 
4.4 ... Reservoir SlopeFailures (**) • • • • • •.• 

... _4. 5 __ .::. ... Pe rmaf ro s t ... Thaw _( ** >~·-·-"-····"---L. ·-"--·-·--·-·-·-·-··-···-·-· _. __ ··-· .• _. __ ._ 

4.6 - Seismically-Induced Failure (*) ••••••• 
4.7 - Geologic Hazards (*) • • •••• 
4.8 - Borrow and Quarry Sites (*) •••••• 

5 - REFERENCES • • o • • • o • o o o e o • • o o o • o • e 

6 - GLOSSARY o e o o o e o • o e o Q e o • o o o o o e e o 

851014 XX 

Page No. 

E-6-1-1 

E-6-2-1 

E-6-2-1 
E-6-2-2 
E-6-2-3. 
E-6-2-4 
E-6-2-11 
E-6-2-17 
E-6-2-23 

E-6-3-1 

E-6-3-1 
E-6-3-4 
E-6-3-4 
E-6-3-11 
E-6-3-11 
E-6-3-1-1 · 
E-6-3-12 

E-6-4-1 

E-6-4-1 
E-6-4-1 
E-6-4-2 
E--6-4 ... 2 

_E.:-._6-4-3__ ____ .. 
E-6-4-3 
E-6-4-4 
E-6-4-4 

E-6-5-1 

E-6-6-1 

' 1 

J 

l 
l 



! ] 

I I 
I ! 

j 
; 

I I 
iJ 

I 
J 

I ( 

Title 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 7 
RECREATIONAL RESOURCES 

• 

1 - INTRODUCTION (**) • • • . . • • • • • • • • • • • 0 . .. 

1.1 - Purpose (**) 
1.2 -Relationships to Other Reports (*) 
1.3 - Study Approach and Methodology (**) 
1.4 - Project Description (**) ••• o • 

2 - DESCRIPTION OF EXISTING AND FUTURE RECREATION 
WITHOUT THE SUSITNA PROJECT (**) • • • • • • • 4'1 • • • 

2.1 - Statewide and Regional Setting (**) 
2.2 - Susitna River Basin (**) • o ••• 

3 - PROJECT IMPACTS ON EXISTING RECREATION (**) • 

. 3.1 - Direct Impacts of Project Features (**) 

• • 

3.2 - Project Recreational Demand Assessment ••• 
(Moved to Appendix E4.7) 

. . . 
" . . 

4 - FACTORS INFLUENCING THE RECREATION PLAN (**) G 8 0 e CD 

4.1 - Characteristics of the Project Design and 
Operation (***) . . . . . • . . . . . . . . . • . 

4.2 - Characteristics of the Study Area (***) . . . 
4.3 Recreation Use Patterns and Demand (***) . • . . 
4.4 -Agency, Landowner and Applicant Plans and 

Policies (***) . . . . . • . . . 0 . . 
4.5 - Public Interest (***) . . . . . • . . . . . 
4.6 - Mitigation of Recreation Use Impacts (***) . • . 

5 - RECREATION PLAN (**) • • • • • • • • • • • • • • • • • 

5.1 - Recreation Plan Management Concept (***) 
5.2 - Recreation Plan Guidelines (***) 
5.3 - Recreational Opportunity Evaluation 

(Moved to Appendix E3.7.3) 
5.4 - The Recreation Plan (**) • • 0 

6 - PLAN IMPLEMENTATION (**) • • • • • • • • 0 • 

851014 xxi 

• 0 

• 0 0 0 • 

0 0 • • • 

Page No. 

E-7-1-1 

E-7-1-1 
E-7-1-1 
E-7-1-1 
E-7-1-3 

E-7-2-1 

E-7-2-1 
E-7-2-8 

E-7-3-1 

E-7-3-1 
E-7-3-12 

E-7-4-1 

E-7-4-1 
E-7-4-2 
E-7-4-2 

E-7-4-3 
. E-7-4-12 

E-7-4-13 

E-7-5-1 

E-7-5-1 
E-7-5-2 
E-7-5-4 

E-7-5-4 

E-7-6-1 



Title 

SUMMARY TABLE OF CONTENTS (cont 'd) 

EXHIBIT E - CHAPTER 7 
RECREATIONAL RESOURCES 

. . . 6.1 - Phasing (**) • • • • • • • • • • 
6o2 - Detailed Recreation Design (***) 
6.3 - Operation and Maintenance (***) •• 

. . . . . . 
6.4 - Monitoring (**) • · •••••••••••• 

7 - COSTS FOR CONSTRUCTION AND OPERATION OF THE PROPOSED 
~CREATION FACILITIES (**) o • • o • o • • o • • • 

7.1 - Construction (**) • • • • • • • ••• 

0 0 

7.2- Operations and Maintenance (**) ••• o ••• 
7.3 - Monitoring (***) •••••••••••• 

8 - AGENCY COORDINATION (**) · • • $ • • • 0 • ~ • • • . • • • 

8.1 - Agencies and Persons Consul ted (**) o 

8.2 - Agency Comments (**) • • • o •• 

8.3 - Native Corporation Comments (·***) •• o 

8.4 - Consultation Meetings (***) • o •••• 

• 0 

9 - -REFERENCES - • • .- o .- -. • • • • • e o-· c •... -.. • • • • 0 ., 

10 - GLOSSARY • • • • • • • • • • • 0 e o e ~ o o e • 0 0 0 

APPENDICES 

E1.7 DATA ON REGIONAL RECREATION FACILITIES 

·--·----- -·--------E2 •. 7. ... ----~-----·---·-·· . -- ATTRACTIVE -FEATURES--~ INVENTORY . DATA- . 

Page No. 

E-7-6-1 
E-7-6-1 
E-7-6-2 
E-7-6-3 

E-7-7-1 

E-7-7-1 
E-7-7-1 
E-7-7-2 

E-7-8-1 

E-7-8-1 
E-7-8-1 
E-7-8-1 
E-7-8-2 

E-7-9-1 

E-7-10-1 

E3.7 RECREATION SITE INVENTORY AND OPPORTUNITY EVALUATION 

E4.7 

E5.7 

E6.7 

851014 

PROJECT RECREATIONAL DEMAND ASSESSMENT 

EXAMPLES OF TYPICAL RECREATION FACILITY DESIGN 
STANDARDS FOR THE SUSITNA PROJECT - - - - --· ·-·· ··- -· -·---··--- -

PHOTOGRAPHSOF SITES WITHIN THE PROJECT RECREATION 
STUDY AREA 

xxii 

1 

.l 
l 
l 

-1 

l---
1 

l 

J 

l 
} 

! 



: l 
~ I 
I ) 

J 

I I u 

J 

J 

SUMMARY TABLE OF CONTENTS (cont'd) 

Title 

1 - INTRODUCTION (**) • 

EXHIBIT E - CHAPTER 8 
AESTHETIC RESOURCES 

• • • • • • • 0 • • • • • 

1.1 - Purpose (*) • • •••••• 
1.2 -Relationship to Other Analyses (*) 
1.3 - Environmental Setting (**) •••• 

• • • • • 

. . 
2 - PROCEDURE (*) • • • • • • • • 0 • • • • • • • • • • • • 

3 - STUDY OBJECTIVES (*) o o o o • o e o e o o e o e e o o 

4 - PROJECT FACILITIES (*) • • • • • • • • • • • • • 0 • • 

4.1 - Watana.Project Area (*) 0 . . 0 • 0 • . • . 
4.2 - Devil Canyon Project Area (*) . • . . 0 . . . 
4.3 - Watana Stage III Project Area (***) . . . . 
4.4 - Denali Highway to Watana Dam Access Road (*) 
4.5 - Watana Dam to Devil Canyon Dam Access Road (*) 
4.6 - Transmission Lines (*) . • . . . . • . 
4.7 - Intertie . . . . . . . • . . • • . . . 

(This section deleted) 
4.8 - Recreation Facilities and Features (*) . . • 

5 - EXISTING LANDSCAP~ (**) • • • • • • • • • • • • • • • • 

5.1 -Landscape Character Types (*) 
5.2 - Notable Natural Features (**) 

6 - VIEWS (**) • • • • • • • • • • • • • • • • • 

. . . 
• • 0 • • 

• • • • • 

6.1 Viewers (***) 
6.2 - Visibility (***) 

0 • 0 • • • • • • •.• . . . . . . . . . . . . . . . . 
7 - AESTHETIC EVALUATION RATINGS (**) 

7.1 - Aesthetic Value Rating (*) 
7.2- Absorption Capability (*) 
7.3 - Composite Ratings (**) 

• • 0 • • • • 0 • • • 

0 • • • • 

0 • • • 

.851014 xxiii 

Page No. 

E-8-1-1 

E-8-1-1 
E-8-1-1 
E-8-1-1 

E-8-2-1 

E-8-3-1 

E-8-4-1 

E-8-4-1 
E-8-4-1 
E-8-4-1 
E-8-4-1 
E-8-4-2 
E-8-4-2 
E-8-4-2 

E-8-4-2 

E-8-5-1 

E-8-5-1 
E-8-5-1 

E-8-6-1 

E-8-6-1 
E-8-6-1 

E-8-7-1 

E-8-7-1 
E-8-7-1 
E-8-7-2 



SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 8 
AESTHETIC RESOURCES 

Title 

8 - AESTHETIC IMPACTS (**) • • 0 • • • • 0 • 0 • • 0 • • • 

8.1 - Mitigation Planning of Incompatible 
Aesthetic Impacts (Now addressed in Section 9) 

8.2. - Watana Stage I (***) • • • • . . . 
8.3 - Devil Canyon Stage II (***) ~ •••• . . 
8.4 - Watana Stage III (***)· ••••••••••••• 
8.5 - Access Routes (***) ••••••••••••••• 
8.6 - Transmission Facilities (***) ••• o •• 

9 - MITIGATION (**) • • • • • • • • • •• • • • • • • • • • • 

9.1 - Mitigation Feasibility (**) •• o 

9.2 - Mitigation Plan (***) o • o 

9.3 - Mitigation Costs (**) •••• o o 

9.4 - Mitigation Monitoring (***) ••• 

D 0 0 0 0 0 

• • • 0 • • • 0 

• • 
• • • • • 0 0 

10 - AESTHETIC IMPACT EVALUATION OF THE INTERTIE 
_(This SectionDelected} 

• • • • • 

11 - AGENCY COORDINATION ( **) • • • • • • • • • 0 0 0 • • • 

11.1 -Agencies and Persons Consulted 
11.2 - Agency Comments (**) ••• o 

12 - REFERENCES • . . 0 • • • • • • • • • 0 

13 - GLOSSARY • • • • • • • • • • • • • • • 
~· ·-·-·-- ----

APPENDICES 

(**) • . . . . . . . . . . . . . 
• • • • • • • 0 

• • • • • • • • 

El.8 EXCEPTIONAL NATURAL FEATURES 

Page No. 

E-8-8-1 

E-8-8-1 
E-8-8-2 
E-8-8-3 
E-8-8-4 
E-8:-8-5 
E-8-8-6 

E-8-9-1 

E-8-9-1 
E-8-9-2 
E;...8-9-11 
E-8-9-12 

E-8-10-1 

E-8:-11-1 

E-8-11-1 
E-8-11-1 

E-8-12-1 

E2.8 SITE PHOTOS WITH SIMULATIONS OF PROJECT FACILITIES 

PHOTOS OF PROPOSED PROJECT FACILITIES SITES 

E4.8 EXAMPLES OF EXISTING AESTHETIC IMPACTS 

851014 xxiv 

J 

l 

IJ 

l 
.] 

l 
1 

! ! 



I j 

i l 
I i 

) l 

1 j 

11 . J 

i ~I 
I I u 

n 
LJ 

! I 
I I 
I . 

)J 

IJ 
'j 

Title 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 8 
AESTHETIC RESOURCES 

Page No. 

APPENDICES (cont'd) 

E5.8 

E6.8 

E7.8 

E8.8 

E9.8 

851014 

EXAMPLES OF RESERVOIR EDGE.CONDITIONS SIMILAR TO THOSE 
ANTICIPATED AT WATANA AND DEVIL CANYON DAMS 

PROJECT FEATURES IMPACTS AND CHARTS 

GENERAL AESTHETIC MITIGATION MEASURES APPLICABLE TO THE 
PROPOSED PROJECT 

LANDSCAPE CHARACTER TYPES OF THE PROJECT AREA 

AESTHETIC VALUE AND ABSORPTION CAPABILITY RATINGS 

XXV 



SUMMARY TABLE OF CONTENTS (cont'd) 

Title 

EXHIBIT E - CHAPTER 9 
LAND USE 

1 - INTRODUCTION (***) • • • • • • • • • • • • • • • • 

2 - HISTORICAL AND PRESENT LAND USE (***) • Ill • 0 

. .. 

2.1 - Historical Land Use (***) 
2.2 - Present Land Use (***) • • 0 It 0 

3 - LAND MANAGEMENT PLANNING IN THE PROJECT 
AR.EA. (***) • • • • o o o e • o • e e • .e • • • o e • o 

4 - IMPACTS ON LAND USE WITH AND WITHOUT THE 
PROJECT (*'**) • • • • • • • o • .. • • • • • • • • • • 

5 - MITIGATION (***) • • • • • • • . .. .. 0 • • 0 0 • • • • 

6 - REFERENCES • • • • • • " . • ·• Q .. . .. 0 0 .. .. " 0 . .. 

851014 xxvi 

Page No. 

E-9-1-1 

E-9-2-1 

E-9-2-1 
E-9-2-1 

E-9-3-1 

E-9-4-1 

E-9-5-1 

E-9-6-1 

l 
_\ 

l 
.\ 

' l 

l 

I l 

rJ 



I 
I 

i I 

! 1 
I 
I 
l 

I 

1 

u 

I 1 u 
I J . I 
. I 
\ ) 

,. 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 10 
ALTERNATIVE LOCATIONS, DESIGNS, AND ENERGY SOURCES 

Title 

1 - ALTERNATIVE HYDROELECTRIC SITES (*) • • • • • • • • 

1.1 - Non-Susitna Hydroelectric Alternatives (*) 
1.2 - Assessment of Selected Alternative 

Hydroelectric Sites (***) ••••• 
1.3 - Middle Susitna Basin Hydroelectric 

Alternatives (o) •••••••• 
1.4- Overall Comparison of Non-Susitna 

Hydroelectric Alternatives to the 
Proposed Susitna Project (***) 

• • 

2 - ALTERNATIVE FACILITY DESIGNS (*) o • o o e o • o • o o 

2.1 
2.2 
2.3 
2.4 
2.5 

- Watana Facility Design Alternatives (*) •• o •• 

- Devil Canyon Facility Design Alternatives (o) 
-Access Alternatives.(o) o o • · • o o o •• 

- Transmission Alternat1ves (o) • o 

- Borrow Site Alternatives (**) 

3 - OPERATIONAL FLOW REGIME SELECTION (***) • • • • • • • • 

3.1 - Project Reservoir Characteristics (***) 
3.2 - Reservoir Operation Modeling (***) 
3.3 - Development of Alternative Environmental 

Flow Cases (***) • • • • • • • • • • • • • 
3.4 Detailed Discussion of Flow Cases (***) • 
3.5 - Comparison of Alternative Flow Regimes (***) 
3.6 - Other Constraints on Project Operation (***) 
3.7- Power and Energy Production (***) •••••• 

4 "":' ALTERNATIVE ELECTRICAL ENERGY SOURCES (***) 0 0 0 • 

. . 

. . 
0 0 

4.1 - Coal-Fired Generation Alternatives (***) •••• 
4.2 - Thermal Alternatives Other Than Coal (***) 
4.3 - Tidal Power Alternatives (***) •••• 
4.4 - Nuclear Steam Electric Generation (***) 
4.5 - Biomass Power Alternatives (***) 
4.6- Geothermal Power Alternatives (***) •••. • 

851014 xxvii 

Page No. 

E-10-1-1 

E-10-1-1 

E-10-1-2 

E-10-1-17 

E-10-1-32 

E-10-2-1 

E-10-2-1 
E-10-2-3 
E-10-2-4 
E-10-2-24 
E-10-2-53 

E-10-3-1 

E-10-3-1 
E-10-3-2 

E-10-3-6 
E-10-3-17 
E-10-3-38 
E-10-3-43 
E-10-3-53 

E-10-4-1 

E-10-4-1 
E-10-4-27 
E-10-4-39 
E-10-4-41 
E-10-4-42 
E-10-4-42 



SUMMARY TABLE OF CONTENTS (cont'd) ' } 

EXHIBIT E - CHAPTER 10 
ALTERNATIVE LOCATIONS, DESIGNS, AND ENERGY SOURCES l 

Title Page No. 

4.7 -Wind Conversion Alternatives (***) ••••• 
4.8 - Solar Energy Alternatives (***) ••••••• 
4.9 - Conservation Alternatives (***) • • • •• 

5 - ENVIRONMENTAL CONSEQUENCES OF LICENSE DENIAL (***) . . 
6 - REFERENCES 

7 - GLOSSARY 

851014 

o • • G • o • o o o o o o • o • o o e o o e 

• o o o • • o • o o o • o o e o o o e o o • o 

xxviii 

E-10-4-43 
E-10-4-44 
E-10-4-44 

E-10-5-1 

E-10-6-1 

E-10-7-1 

I l 



I ] 

I I 

I l 
I I 

II 

! j 

IJ 
u 
I
. ) 
j 

I ) 

LJ 

IJ 
IJ 

Title 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT E - CHAPTER 11 
AGENCY CONSULTATION 

1 - ACTIVITIES PRIOR TO FILING THE INITIAL 
APPLICATION (1980-February 1983) (***) • • e • o o o • e 

;· 

2 - ADDITIONAL FORMAL AGENCY AND PUBLIC 
CONSULTATION (***) • • • • • • • • • • • • • • • . . • • 

2.1 - Technical Workshops (***) •••••••• 
2.2 - Ongoing Consultation (***) •••••••••••• 
2.3 - Further Comments and Consultation (***) 

851014 xxix 

Page No. 

E-11-1-1 

E-11-2-1 

E-11-2-1 
E-11-2-1 
E-11-2-2 



SUMMARY TABLE OF CONTENTS ( cont 1 d) 

EXHIBIT F 
SUPPORTING DESIGN REPORT (PRELIMINARY) 

Title 

1 - PROJECT DATA ( ***) • • • • • • • • • • • • • • • • • 0 • 

2 - PRO~CT DESIGN DATA {**) • • • • • • • • • • 0 • 0 • • 

2.1 - Topographical Data (o) •••• o 

2.2 - Hydrological Data (**) •••••••• 
2.3 - Meteorological Data (*) •••••••• 
2.4 • Reservoir Data (o) •••••••••••• . . . 
2.5 - Tailwater Elevations (o) ••••• o 

2.6 - Design Floods (**) •••. 

3 - CIVIL DESIGN DATA (*) • • • • • • • • 0 . .. • • • • • 0 

3.1 - Governing Codes and Standards (o) . . . • 
3.2 - Design Loads (**) . . . . 
3.3 - Stability (*) . . . . • . . . . 
3.4 - Material Properties (o) . . • . 0 . . . 

4 - GEOTECHNICAL DESIGN DATA (**) • • • • • 0 • ID • e • .. . 
4.1 - Watana (**) • • • • • • • • • • • . . . 
4.2 - Devil Canyon (**) • • • •• o • 0 0 0 0 

5 - HYDRAULIC DESIGN DATA (**) 0 0 0 0 0 0 0 • 0 • • • 0 0 

Page No. 

F-1-1 

F-2-1 

F-2-1 
F-2-1 
F-2-1 
F-2-1 
F-2-1 
F-2-2 

F-3-1 

F-3-1 
F-3-1 
F-3-6 
F-3-9 

F-4-1 

F-4-1 
F-4-10 

F-5-1 

5.1 - River Flows (**) • • • • • • • • • • • F-5-1 
5.2 - Design Flows (**) • • • • • • • • • • • • • F-5-1 
5.3- Reservoir-Levels (**) ••• -•• - •••• -.-. -•• o F-5-1 

_ ~ ____ _ 5.4~-= Res_er_voir __ Qperating Rule ( ** )_ -•- •- -•--• •- -• -· • • -· -F-""5-'"'2 
5.5 - Reservoir Data (**) • • • • • • • • • • F-5-2 
5.6 - Wind Effect (**) o • • • • • • • • • • • • F-5-3 
5.7- Criteria (***) • • • • • • • • • F-5-3 

6 - EQUIPMENT DESIGN CODES AND STANDARDS (**) • • • • • • • 

6.1 - Design Codes and Standards (*) • .' • • • • • • • 
6.2 - General Criteria (*) •••••••••••• 

851014 XXX 

F-6-1 

F-6-1 
F-6-2 

) 

. ) 



I 

II 

I i 
I I 

I I 

u 
I I 

I I 

!J 

SUMMARY TABLE OF CONTENTS (cont'd) 

EXHIBIT F 
SUPPORTING DESIGN REPORT (PRELIMINARY) 

Title 

6.3 - Diversion Structures and Emergency Release 
Facilities (*) • • • • • ••• 

6.4 - Spillway (**) • • • • • • • • • • 
6.5 - Outlet Facilities (*) • 
6.6 - Power Intake (*) 

. . . 

6.7- Powerhouse (**) • • ••••••••••• 
6.8 - Tailrace Tunnels (**) • • •• 

7 - REFERENCES 0 e 0 0 0 e 0 • 0 0 e 0 0 0 e G 0 0 0 e 0 e 

APPENDICES 

F1 THIS APPENDIX DELETED 

Page No. 

F-6-4 
F-6-6 
F-6-6 
F-6-8 
F-6-9 
F-6-12 

F-7-1 

F2 WATANA AND DEVIL CANYON EMBANKMENT STABILITY ANALYSES 

F3 SUMMARY AND PMF AND SPILLWAY DESIGN FLOOD ANALYSES 

851014 xxxi 



( \ 

I 

[ 1 

r ; 
I ' 

I'\ 

I ! 
I 

r 1 
.l ' 

I : 
I J 

l 
I : 
l_! 

r : 

LJ 

I 
I . 
I ' 

I : 

TABLE OF CONTENTS 



I i 

1, 

I 

I 

: \ 

I I 
I 

l 
I 

I 1 I -

! 1 u 
I ! 
I 
\ ! 

n I , 
\.. J 

,1 

) 

I ~ 
'j 

Title 

SUSITNA HYDROELECTRIC PROJECT 
LICENSE APPLICATION 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS 

1 - INTRODUCTION (**) • • • • • . . • • • • o • • e • • • c 

2 - BASELINE DESCRIPTION (**) . . . • • • • • • • • • • • 0 

2.1 - Susitna River Morphology (**) • • • •. 0 

2.1.1 - Mainstem (**) ••••••••••• o 

(a) Morphological Characteristics 
Upstream_ of Devil Canyon (*) o ••• 

(b) Morphological Characteristics 
Downstream of Devil Canyon (*) ••• 

(i) RM 149 to RM 144 (*) ••.• 
(ii) RM 144 to RM 139 (o) • • 

(iii) RM 139 to RM 129.5 (*) ••• 
(iv) RM 129.5 to RM' 119 (o) ••• 
(v) RM 119 to RM 104 (o) 

(vi) RM 104 to RM 95 (o) 
(vii) RM 95 to 61 (*) • • . • . 

(viii) RM 61 to RM 42 (o) 
(ix) RM 42 to RM 0 (o) • • • • 

2.1.2 - Sloughs and Peripheral Habitat·(**) • o • 

2.2 - Susitna River Water Quantity (**) •• 0 0 • • 

2.2.1 - Mean Monthly and Annual Flows (**) 
2.2.2 - Floods (**) • • • • • • • •• 
2.2.3 - Flow Variability (**) •••••••••• 
2.2.4 - Water Levels (**) • • • • • • • •• 

(a) Mainstem (**) o • • • • •• 

(b) Sloughs (**) • • • • • • • • • • 

2.3 - Susitna River Water Quality (**) . . . . 

851017 

2.3.1 -Water Temperature (**) ••••••• 
(a) Mainstem (**) • • • • 
(b) Sloughs and Peripheral 

Habitat Areas (**) • 
(c) Tributaries (**) • 

2.3.2 - Ice (**) •••••••• 

i 

. . . 

Page No. 

E-2--1-1 

E-2-2-1 

E-2-2-3 

E-2-2-3 

E-2-2-3 

E-2-2-4 
E-2-2-4 
E-2-2-5 
E-2-2-5 
E-2-2-5 
E-2-2-6 
E-2-2-6 
E-2-2-7 
E-2-2-8 
E-2-2-8 
E-2-2-9 

E-2-2-12 

E-2-2-12 
E-2-2-15 
E-2-2-16 
E-2-2-18 
E-2-2-18 
E-2-2-18 

E-2-2-19 

E-2-2-21 
E-2-2-21 

E-2-2-22 
E-2-2-23 
E-2-2-24 



Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

(a) Freezeup (**) • • • • • • 
(b) Winter Ice Conditions (**) 
(c) Breakup (**) • • • • • • • • 

2.3.3 - Bedload and Suspended Sediments (**) 
(a) Bedload (**) • • • 

. . . . . . 

(b) Suspended Sediment (**) • • • • 
2.3.4- Turbidity(**) •••••••••• 

(a) Mainstem (**) • • • • • 
(b) Sloughs and Peripheral Habitat 

Areas (**) • • • • • • • 
2. 3. 5 - Vertical Illumination (**) • • • • • • • 
2.3.6 - Dissolved Gases (**) •••• 

(a) Dissolved Oxygen (**) ••••••• 
(b) Total Dissolved-Gas 

Concentration (**) • • • • • • 
2.3. 7 - Nutrients (**) •••••• 
2.3.8 - Other Parameters (*) ••• 

(a) Total Dissolved Solids (*) 
(b) Specific Conductance 

Page No. 

E-2-2-24 
E-2-2-26 
E-2-2-27 
E-2-2-29 
E-2-2-29 
E-2-2-33 
E-2-2-35 
E-2-2-35 

E-2-2-36 
E-2-2-37 
E-2-2-38 
E-2-2-38 

E-2-2-38 
E-2-2-39 
E-2-2-40 
E-2-2-40 

(Conductivity) (*) • • • • • • • E-2-2-40 
(c-)- Significant Ions-{*) • • • • • • • • E-2-2-40 
(d) Total Hardness (o) • • • • E-2-2-41 
(e) pH (*) • • • • • • • • E-2-·2-41 
(f) Total Alkalinity (*) • E-2-2-41 
(g) Free Carbon Dioxide (o) E~2-2-42 

(h) Total Organic Carbon (*) • E-2-2-42 
(i) Chemical Oxygen Demand (o) E-2-2-43 
(j) True Color (*) • • • • • • • E-2-2-43 
(k)_ Metals .. (o) •-• .• -• •--·• •--• • • • .E-..2-2~43 

_ (lL __ Chl oropby_U -a (~~)__. ___ • ___ • __ ._.__. ___ • __ • __ ._ __E:-_2.:-_2 -44__ 
(m) Bacteria (**) • • • • • • • • • E-2-2-44 
(n) Miscellaneous (**) • • • E-2-2-45 

2.3.9 - Water Quality Summary (**) E-2-2-45 

2.4 - Baseline Ground Water Conditions (**) • E-2-2-46 

851017 

2.4.1 - Description of Water Table and 
Artesian Conditions·(**) • • • • • E-2-2-46 

2.4.2 - Hydraulic Connection of Ground Water 
and Surface Water (**) • • • • • • • • • E-2-2-47 

2.4.3 - Locations of Springs, Wells, and 
Artesian Flows (*) • • • • • • • • E-2-2-48 

! 
] 

l 
I l 

,I 

,l 



I I 

I 
i /1 

I 

\ 

'· I 

I 
' I 

I 

,'·. 

' t ,J 

. \ 
i I 

I 
) 

4 

I 

. j 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

2.4.4 - Hydraulic Connection of Mainstem 
and Sloughs (**) • • • • • • • • • • 0 • 

2.5 - Existing Lakes, Reservoirs, and Streams (**) 

2.5.1 - Lakes and Reservoirs (**) 
2.5.2- Streams (**) • • • • • . . 

2.6 - Existing Instream Flow Uses (o) • • 0 • . . . . . 
2.6.1 - Downstream Water Rights (~) 

2.6.2 - Fishery Resources (*) • • •• 
2.6.3 - Navigation and Transportation (**) 

(a) Boating Upstream of Devil Canyon (**) 
(b) Boating Downstream of 

Devil Canyon (**) • • • • • • • 
. (i) River Use and Access (***) 
(ii) Navigability (***) ••••• 

(c) Other Navigation and Transportation 
t)'ses (**) • o • • • • • 

2. 6.4 - Recreation (**) • • • • • • • • • 
2.6.5 - Riparian Vegetation and Wildlife 

Habitat (**) • • • • • • • • o • 

2.6.6 - Waste Assimilative Capacity (**) 
2.6.7 -Freshwater Recruitment to Cook Inlet 

Estuary (*) • • • • • • • • • • • 

2.7- Access Plan (**) 

2.7.1- Flows (o) •• o 

2.7.2- Water Quality (**) 
• • • • 0 • • • 

2.8- Transmission Corridor (**). . . . . . 
2.8.1 - Flows (*) •••••. o ~ • 

2.8.2 - Water Quality (**) •••• • • 0 

3 - OPERATIONAL FLOW REGIME SELECTION (***) • • 0 • • • • 0 

3.1 - Project Reservoir Characteristics (***) 

851017 iii 

Page No. 

E-2-2-48 

E-2-2-49 

E-2-2-49 
E-2-2-50 

E-2-2-50 

E-2-2-50 
E-2-2-52 
E-2-2-52 
E-2-2-52 

E-2-2-53 
E-2-2-53 
E-2-2-55 

E-2-2-60 
E-2-2-61 

E-2-2-61 
E-2-2-61 

E-2-2-62 

E-2-2-63 

E-2-2-63 
E-2-2-63 

E-2-2-64 

E-2-2-64 
E-2-2-65 

E-2-3-1 

E-2-3-1 



Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

3 .1.1 - Watana Stage I (***) • ·• • • 
3.1.2 - Devil Canyon Stage II (***) • 
3.1.3 - Watana Stage III (***) •• 

. . . 

3.2 - Reservoir Operation Modeling (***) • 

3.2.1 
3.2.2 

Reservoir Operation Models (***). 
- Basic Concept and Algorithm of 

Reservoir Operation (***) • • • • • • • • 
(a) Watana Stage I.(***) •••• 
(b) Watana Stage I or Stage III with 

Devil Canyon Stage II (***). 

3.3- Development of-Alternative Environmental 
Flow Cases (***) • • • • • • • • • • 

3.3.1 - Background (***) ••••• 
(a) Mainstem and Side Channel 

Rearing Habitats (***) •• 
(b) Seasonal Flow Constraints (***) 
(-c)- -Maximum -Flow-Gonst-1Ca-ints (***)- • • -. 

3.3.2 - Selection Criteria (***) •••••• 
(a) Management Objectives (***) •••• 
(b) ·critical Species and Habitat 

Combinations (***) • • • • 
(i) Habitat Sensitivity to 

Mainstem Conditions (***) 
(ii) Habitat Use by the Evaluation 

Page No. 

E-2-3-2 
E-2-3-2 
E-2-3-2 

E-2-3-2 

E-2-3-2 

E-2-3-3 
E-2-3-4 

E-2-3-5 

E-2-3-6 

E-2-3-6 

E-2-3-6 
E-2-3-7 
E-2-3-7 
E-2-3-7 
E-2-3-8 

E-2-3-9 

E-2-3-10 

Species_(~~~)-. .__._ • • ___ • __ • .___ E~2":""3-11 
__________________________ 3.3!~_::_ COJl!2_atibilt~y_with Mitigation Policy_~~:"4:l ~-2-l=ll_ 

3.4 - Detailed Discussion of Flow Cases (***) • 

851017 

3.4.1 - Environmental Flow Cases (***) ••• 
(a) Case E-I (***) • • • • • • • • • 

(i) Management Objective (***) 
( ii) Flow Constraints (***) • • • 

(iii) Project Flows (***)· • • • • .-
(iv) Impact Assessment (***) • 

(v) Mitigation (***) 
(b) Case E-II (***) • • • • • • • 

(i) Management Objective (***) •• 

iv 

E-2-3-17 

E-2-3-17 
E-2-3-18 
E-2-3-18 
E-2-3-18 
E-2-3-19 
E-2-3-19 
E-2-3-20 
E-2-3-20 
E-2-3-20 

:. l 
I 

. .) 

! 
\ I 

i'j 

l 
'} 

,' J 

'· I 



' 
I 

j 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

(ii) Flow Constraints (***) 
(iii) Project Flows (***) •• 
(iv) Impact Assessment (***) 
(v) Mitigation (***) 

(c) Case E-III (***) • • • • 
(i) Management Objectives (***) • 

(ii) Flow Constraints (***) 
(iii) Project Flows (***) ••• 
(iv) Impact Assessment (***) • 
(v) Mitigation(***). 

(d) Case E-IV (***) • • • • 
(i) Management Objectives (**~) • 

(ii) Flow Constraints 
(iii) Project Flows (***) • 
(iv) Impact Assessment (***) o 

(v) Mitigation (***) · •• o • 

(e) Case E-IVa (***) o • o • • o • • 

(i) Management Objective (***). o 

(ii) Flow Constraints (***) 
(iii) Project Flows (***) ••• 
(iv) Impact Assessment (***) o 

(v) Mitigation (***) •••• 
(f) Case E-IVb (***) • • o • 

(i) Management Objective (***) •• 
(ii) Flow Constraints (***) • o • 

(iii) Project Flows (***) ••• 
(iv) Impact Assessment (***) • 
(v) Mitigation (***) 

(g) Case E-V (***) • • • • • • • • o 

(i) Management Objective (***) •• 
(ii) Flow Constraints (***) 

(iii) Project Flows (***) ••• 
(iv) Impact Assessment (***) 
(v) Mitigation (***) o • • • 

(h) Case E-VI (***) • • o • 

(i) Management Objective (***) 
(ii) Flow Constraints (***) 

(iii) Project Flows (***) • • 
(iv) Impact Assessment (***) o 

( v) Mitigation ( ***) • • • 

3.5 - Comparison of Alternative Flow Regimes (***). 

851017 v 

Page No. 

E-2-3-20 
E-2-3-21 
E-2-3-21 
E-2-3-22 
E-2-3-23 
E-2-3-23 
E-2-3-23 
E-2-3-23 
E-2-3-23 
E-2-3-24 
E-2-3-24 
E-2-3-24 
E-2-3-24 
E-2-3-25 
E-2-3-25 
E-2-3-26 
E-2-3-26 
E-2-3-26 
E-2-3...;27 
E-2-3-27 
E-2-3-27 
E-2-3-28 
E-2-3-28 
E-2-3-28 
E-2-3-28 
E-2-3-28 
E-2-3-29 
E-2-3-29 
E-2-3-29 
E-2-3...;29 
E-2-3-29 
E-2-3-30 
E-2-3-30 
E-2-3-30 
E-2-3-30 
E-2-3-31 
E-2-3-32 
E-2-3-32 
E-2-3-33 
E-2-3-36 

E-2-3-37 



Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

3.5.1 Economic Comparison (***) •••••••• 
3.5.2 - Environmental Comparison (***) 

(a) Aquatic and Fisheries (***) 
(b) Other Instream Flow 

Considerations (**) • • • • • 

. . . 

(i) Downstream Water Rights (*) 
(ii) Navigation and 

Transportation (**) • • 
(iii) Recreation (***) • • • • 
(iv) Riparian Vegetation and 

Wildlife Habitat (*) • • • • • 
(v) Water Quality (*) • • • 

(vi) Freshwater Recruitment to 
Cook Inlet (*) • • • • • • • • 

3.5.3 - Selection of Operational Instream 
Flow Requirements (***) • • • • • • 

Page No. 

E-2-3-38 
E-2-3-39 
E-2-3-39 

E-2-3-40 
E-2-3-40 

E-2-3-40 
E-2-3-41 

E-2-3-41 
E-2-3-42 

E-2-3-42 

E-2-3-42 

3.6 - Other Constraints on Project Operation (***) E-2-3-43 

3.6.1 - Flow Stability Criteria (***) • • • • • • E-2-3-43 
~-<aJ-~-Watana .. Onl.y. Operation· ("i!'tc"l!) E-2-3-44 

(b) Watana and Devil Canyon 

3.6.2 - Dam 
(a) 
(b) 

Operation (***) • • • • • • • 
Safety Criteria (***) ••••• 

Stage I - Watana Only Operation (***) 
S-tage II - Watana and Devil Canyon 

E-2-3-46 
E-2-3-47 
E-2-3-47 

Operation (***) • • • • • • • E-2-3-49 
(c) Stage III - Watana and Devil Canyon 

Operation (***) • • • • • • • • • • E-2-3-50 
·· ·····--· 3.6.3 -:-.Emergency situatfC:nis-·<***r· ••••••• E-2-3-52 

--~----·-·-------~--··----·~---~--------3-:-6-:-4~1ow Requirement During FiTHng ~C***)--;-~·~::.:-2-3-52--~---

3.7 - Power and Energy Production (***) 

851017 

3.7.1 
3.7.2 

3.7.3 

3.7.4 

- Watana Stage I (***) • • • • • • • • •• 
- Watana Stage I with Devil Canyon 

Stage II (***) 
- Watana Stage III with Devil Canyon 

stage u (***) • • • • • • • 
- Base-Load and Load-Following 

Operation (***) • • • • • • • 

vi 

E-2-3-53 

E-2-3-53 

E-2-3-53 

E-2-3-54 

E-2-3-54 

1 

f ) 

.J 

>J 

.) 

l 



. 1 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

4 - PROJECT IMPACT ON WATER QUALITY AND QUANTITY {**) • 

4.1 - Watana Development (**) •••••• 

851017 vii 

Page No. 

• • E-2-4-1 

E-2-4-5 



Title 

(e) 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

Water 
(i) 

(ii) 
(iii) 

(iv) 
(v) 

(vi) 
(vii) 

Quality ••••••••• 
Water Temperature (**) • • • 
Ice (**) • • • • 
Suspended Sediments/ 
Turbidity/Vertical 
Illumination (**) • • • 
Dissolved Oxygen (**) • 

. . . 

Total Dissolved Gas 
Concentration (**) • • • • • 
Nutrients (**) 
Total Dissolved Solids, 
Conductivity, Significant 
Ions,Alkalinity and 
Metals (**) • • • • • • 

(viii) Other (o) ••••••• 
(£) Ground Water Conditions (**) • 

(i) Mainstem (o) •••• 
(ii) Sloughs and Peripheral 

Habitat Areas (**) 
(g) · Lakes and Streams (*) • • • • 

Page No. 

E-2-4-26 
E-2-4-26 
E-2-4-28 

E-2-4-30 
E-2-4-35 

E-2-4-35 
E-2-4-36 

E-2-4-36 
E-2-4-37 
E-2-4-37 
E-2-4-37 

E-2-4-38 
E-2-4-39 
E-2-4-39 (h) Instream F1ow Uses (~) • • • • •• 

(i) Fishery Resources, Riparian 
Vegetation, Wildlife Habitat 
and Recreation <**) • • • • • E-2-4-39 

(ii) Navigation and 
Transportation (**) • • • • • E-2-4-39 

(iii) Waste Assimilative 
Capacity (o) ••• 

(iv) Freshwater Recruitment to 
E-2-4-41 

cook :ID.Tet-·E:-stuarY:.(**> .- ·· 1!:::..2-4-42 
··~--.-~.·~----~····---

··~--~-q::;l--:-3·-·-=w--a-=-t_a_n_a .......... Sto-a-g_e ___ I.,....O ... p_e_r_a~tion C**r~-; ~-~~~~-~~--E-:;;2-lf::.;;;~2--- ·-

851017 

(a) Flows and Wat;:er Levels (**) • • • • E-2-4-43 

(b) 
(c) 

(i) Project Operation (**) E-2-4-43 
(ii) Mean Monthly Flows and Water 

(iii) 
(iv) 
(v) 

River 
Water 

(i) 

Levels (**) o • • • • • 

Floods (**) • • : • • • • • . 
Flow Variability (**) • o •• 

Operation of Watana Outlet 
Works and.Fixed-Cone 
Valves (**) ••• 

Morphology (**) • • • • 
Quality (**) ••• 
Water Temperature (**) 

viii 

E-2-4-47 
E-2-4-49 
E-2-4-56 

E-2-4-57 
E-2-4-58 
E-2-4-60 
E-2-4-60 

: \ 

. l 

, I 

J 
·, J 

~ \ 

} 

' ) 

l 
' ] 



i l 
I i 

i 

I I 

: I 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

(ii) Ice (**) ••••• 
(iii) Suspended Sediments (**) 
(iv) Turbidity (**) •••• 
(v) Dissolved Oxygen (**) • 

(vi) Total Dissolved Gas 
Concentration (**) 

(vii) Trophic Status (Nutrients and 
Lower Trophic Level 
Biology) (**) •••••• 

(viii) Total Dissolved Solids, 
Conductivity, Significant 
Ions, Alkalinity, and 
Metals (**) • • • • • • • • • 

(d) Ground Water Conditions (**) •••• 
(i) Mainstem (*} ••.•. o •• 

(ii) Sloughs and Peripheral 
Habitat (**). • • • ••• 

(e) Lakes and Streams (**) • • • • • 
(f) Instream Flow Uses (**) ..•. 

(i) Fishery Resources, Riparian 
V~getation and Wildlife 
Habitat, and Recreation (**) 

(ii) Navigation and 
Transportation (**) • • • • o 

(iii) Waste Assimilative 
Capacity (*) 

(iv) Freshwater Recruitment to 
Cook Inlet Estuary (**) • 

4.2 - Devil Canyon Development (**) • • • • • • • • 

851017 

4.2.1 - Watana Stage I Operation/Devil Canyon 
Construction (**) • • • • o • • • • • 

(a) 

(b) 
(c) 

Flows 
(i) 

(ii) 
River 
Water 

(i) 
(ii) 

(iii) 

(iv) 

and Water Levels (**) 
Watana Stage I Operation (**) 
Floods (**) • • • • • • 

Morphology (**) 
Qua li ty ( **) • • • 

Water Temperature (o) o 

Ice (o) • • • • • • o 

Suspended Sediment/Turbidity/ 
Vertical Illumination (**) 
Nutrients (**) • • • • o • • 

ix 

Page No. 

E-2-4-79 
E-2-4-84 
E-2-4-92 
E-2-4-98 

E-2-4-99 

E-2-4-101 

E-2-4-103 
E-2-4-105 
E-2-4-105 

E-2-4-105 
E-2-4-106 
E-2-4-107 

E-2-4-107 

E-2-4-107 

E-2-4-109 

E-2-4-110 
E-2-4-110 

E-2-4-111 
E-2-4-112 
E-2-4-112 
E-2-4-112 
E-2-4-112 
E-2-4-113 
E-2-4-113 
E-2-4-113 

E-2-4-113 
E-2-4-115 



Title 

(d) 
(e) 
(f) 
(g) 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

( v) Meta 1 s ( o) • • • • • • • • • 
(vi) Contamination by Petroleum 

Products (**) • • • • • • • • 
(vii) Concrete Contamination (**) • 

(viii) Other Parameters (o) •••• 
Groundwater Conditions (*) • 
Lakes and Streams (**) • o 

Instream Flow Uses (**) • • • 
Support Facilities (**) ••• 

(i) Water Supply and Wastewater 
Treatment (**) • • • • • • • 

(ii) Construction, Operation, and 
Maintenance (*) • • 

4.2.2 - Watana Operatio11/Devil Canyon 
Impoundment (**) • • • • • • • • • • 
(a) Reservoir Filling Criteria (**) 
(b) Flows and Water Levels (**) 
(c) River Morphology (**) 
(d) Water Quality (**) • • • 

(i) Water Temperature (*) 
_(ii) ____ Ic_e_ (o) •.. c.• • _. • •• 

(iii) Suspended Sediments/ 
Turbidity/Vertical 
Illumination (**) •• 

(iv) Dissolved Oxygen (**) • 
(v) Total Dissolved Gas 

Concentration (**) 
(vi) Nutrients (**) o • 

(vii) Total Dissolved Solid's, 
··· · c-onductivity~ srg!iifTcant 

··----··--· -···----------------------------·-·· -·-- - -- ----Ions, Al:I<arini ty, ana-------

as1o17 

(e) 
(f) 
(g) 

Metals (**) • • • • • • 
Ground Water Conditions (o) 
Lakes and Streams (*) • o •. 

Instream Flow Uses (**) 
(i) Fishery Resources, Wildlife 

Habitat, Riparian Vegetation, 
and Recreation (**) • 

(H) Navigatio-n arid 
Transportation (**) o • 

(iii) Waste Assimilative 
Capacity (*) o • o •• 

X 

Page No. 

E-2-4-115 

E-2-4-115 
E-2-4-115 
E-2-4-116 
E-2-4-116 
E-2-4-116 
E-2-4-116 
E-2-4-117 

E-2-4-117 

E-2-4-118 

E-2-4-118 
E-2-4-118 
E-2-4-119 
E-2-4-120 
E-·2-4-120 
E-2-4-120 
E-2~4-121 

E-2-4-121 
E-2-4-122 

E-2-4-122 
E-2-4-122 

E-2-4-123 
E-2-4-123 
E-2-4-124 
E-2-4-124 

E-2-4-124 

E-2-4-124 

E-2-4-124 

l 
\ 

' 1 

1 

l 
.j 



I f 
I, 

I . ""/ 

Title 

4.2.3 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

(iv) Freshwater Recruitment to Cook 
Inlet Estuary (*) • • • • 

(h) Testing and Commissioning (***) • 
- Watana Stage I - Devil Canyon 

Operation (**) • • • . • • • • • • • 
(a) 

(b) 
(c) 

(d) 

(e) 
(f) 

Flows and Water Levels (**) 
(i) Project Operation (**) 

(ii) Mean Monthly Flows and 

(iii) 
(iv) 

(v) 

River 
Water 

(i) 
(ii) 

(iii) 

Water Levels (**) • • 
Floods (**) • • • • • • 
Flow Variability (**) •• 
Operation of Watana and Devil 
Canyon Outlet Works and 
Fixed-Cone Valves (**) 

Morphology (**) • • • • • 
Quality (***) ••.. 

Water Temperature (**) 
Ice (**) • . • • • • . . 
Suspended Sedime.nts/Turbidi ty/ 
Vertical Illumination (**) 

(iv) Dissolved Oxygen (**) • 
(v) Total Dissolved Gas 

Concentration (**) 
(vi) Trophic Status 

(Nutrients) (**) •••• 
(vii) Total Dissolved Solids, 

Conductivity, Alkalinity, 
Significant Ions and 

Ground 
(i) 

(ii) 

Metals (**) • • • • • 
Water Conditions (**) • 
Mainstem (***) 
Sloughs and Peripheral 
Habitat Areas (***) 

Lakes and Streams (**) • 
Instream Flow Uses (**) • • • . 

(i) Navigation and 
Transportation (**) • 

(ii) Freshwater Recruitment to 
Cook Inlet Estuary (**) • 

4.3 - Watana Stage III Development (***) •.•••• 

851017 xi 

Page No. 

E-2-4-124 
E-2-4-125 

E-2-4-125 
E-2-4-125 
E-2-4-125 

E-2-4-128 
E-2-4-131 
E-2-4-136-

E-2-4-138 
E-2-4-138 
E-2-4-139 
E-2-4-139 
E-2-4-150 

E-2-4-153 
E-2-4-156 

E-2-4-157 

E-2-4-157 

E-2-4-158· 
E-2-4-158 
E-2-4-158 

E-2-4-159 
E-2-4-159 
E-2-4-160 

E-2-4-160 

E-2-4-160 

E-2-4-161 



Title 

851017 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

4.3.1 - Watana Stage III Construction/Stage II 
Operation (***) • • • • • • • • • • 
(a) Flows and Water Levels (***) • 
(b) River Morphology (***) 
(c) Water Quality (***) •••• 

(i) Water Temperature (***) • 
(ii) Ice (***) •••••••••• 

(iii) Suspended Sediments/Turbidity/ 

Page No. 

E-2-4-161 
E-2-4-162 
E-2-4-162 
E-2-4-162 
E-2-4-162 
E-2-4-1~2 

Vertical Illumination (***) E-2-4-162 
(iv) Dissolved Oxygen (***) • • • E-2-4-162 

(v) Total Dissolved Gas 
Concentration (***) • 

(vi) Trophic Status 
(Nutrients) (***) • 

(vii) Total Dissolved Solids, 
Conductivity Alkalinity, 
Significant Ions and 
Metals <***) • • • • • • 

(viii) Contamination by Petroleum 
Products (***) • • • • • • • 

(ix~ -Concrete Contamination-(***) 
(x) Other Parameters (***) 

(d) Groundwater Conditions (***) • • • • 
(e) Lakes and Streams (***) • • • • • • 
(f) Inst_ream Flow Uses (***) • • • • 
(g) Support Faci lid.es (***) • 

(i) Water Supply (***) 
(ii) Wastewater Treatment (***) 

.Cii.iJ .. Construc.t.io_IJ.,_Ma.iQt.l'!nan,e~, 

E-2-4-163 

E-2-4-163 

E-2-4-163 

E-2-4-163 
E-2-4-163 
E-2-4-163 
E-2-4-163 . 
E-2-4-164 
E-2-4-164 

· E-2-4-164 
E-2-4-164 
E-2-4-165 

___ -····· n •• and Operation (***L. _.. ___ ._.!.._._.. __ E-2-_4-16_~---···· 
4.3.2 - Watana Stage III Construction and 

Filling/Stage II Operation (***) 
(a) Reservoir Filling Criteria (***) 
(b) Flows and Water Levels (***) • • • • 
(c) River Morphology (***) • 
(d) Water Quality (***) •••••• 
. ·····. Trr water Temperature (***) • • • 

( ii). Ice_ (***) • • • • • • • • 
(iii) Suspended Sediment/Turbidity/ 

E-2-4-165 
E-2-4-166 
E-2-4-166 
E-2-4-167 
E-2-4-167 
E-2-4-167 
E-2-4-168 

Vertical Illumination (***) • E-2-4-168 
(iv) Dissolved Oxygen (***) E-2-4-170 

xii 

'_ J 

i l 

\ 
I 

) 

j 

1 

J 
,J 



. I 
I ' . \ 

I I 

I I 
I. 

I 
I 

'· _) 

r 
I 

Title 

851017 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

(v) Dissolved Gas (***) •.• 
(vi) Nutrients (***) ••••• 

(vii) Total Dissolved Solids, 
Conductivity, Significant 
Ions,Alkalinity and 
Metals (***) • • • • . • • • 

(viii) Other (***) • • • • 
(e) Groundwater Conditions (***) 
(f) Lakes and Streams (***) • • • • 
(g) Instream Flow Uses (***) • • • 

(i) Fishery Resources, Riparian 
Vegetation, Wildlife 
and Recreation (***) • • • • 

(ii) Navigation and 
Transportation (***) 

(iii) Waste Assimilative 
Capacity (***) •••. 

(iv) Freshwater Recruitment to 
Cook Inlet (***) • . . • 

(h) Testing and Commissioning 
4.3.3 - Watana Stage III Operation/Devil Canyon 

Stage II Operation (***) • • • • • • 
(a) Flows and Water Levels (***) • • 

(i) Project Operation (***) • 
(ii) Mean Monthly Flows 

and Water Levels (***) 
(iii) Floods (***) •••••• 
(iv) Flow Variability (***) 

(v) Operation of Outlet Works and 
Fixed-Cone Valves (***) • 

(b) River Morphology (***) • 
(c) Water Quality (***) •••• 

(i) Water Temperature (***) 
(ii) Ice (***) •••••••• 

(iii) Suspended Sediment (***) 
(iv) Turbidity/Vertical 

Illumination (***) 
(v) Dissolved Oxygen (***) 

(vi) Total Dissolved Gas 
Concentration (***) 

(vii) Trophic Status 
(Nutrients) (***) •• 

xiii 

Page No. 

E-2-4-170 
E-2-4-171 

E-2-4-171 
E-2-4-171 
E-2-4-171 
E-2-4-173 
E-2-4-173 

E-2-4-173 

E-2-4-174 

E-2-4-174 

E-2-4-174 
·E-2-4-174 

E-2-4-175 
E-2-4-175 
E-2-4-175 

E-2-4-178 
E-2-4-181 
E-2-4-188 

E-2-4-189 
E-2-4-190 
E-2-4-191 
E-2-4-191 
E-2-4-200 
E-2-4-203 

E-2-4-206 
E-2-4-207 

E-2-4-209 

E-2-4-209 



Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

(viii) Total Dissolved Solids, 
Conductivity, Significant 
Ions, Alkalinity, 
and Metals (***) 

(d) Ground Water Conditions (***) 
(i) Mainstem (***) ••••• 

(ii) Sloughs and Peripheral 
Habitat Areas (***) ••• 

(e) Lakes and Streams (***) 
(f) Instream Flow Uses (***) ••• 

(i) Navigation and 
Transportation (***) • • • • 

(ii) Freshwater Recruitment 
to Cook Inlet Estuary (***) • 

4.4 - Access Plan (**) • 0 0 0 • • 

4.4:.1 
4.4.2 

- Flows (**) 
- Water Quarity (**) 

(a) Turbidity and 
(b) Gontamination 

Products (**) 

Sedimentation (**) 
by Protl"oleum 

4.5 - Transmission Corridor (*) •• . . . . . . . 
5 - AGENCY CONCERNS AND RECOMMENDATIONS ( **) • • • • • • 0 

6 - MITIGATION, ENHANCEMENT, AND PROTECTIVE MEASURES (**) • 

6.2 - Mitigation - Watana Stage I - Construction (**) • 

6.2.1 - Borrow Areas (**) ••••••••• 
6.2.2 - Contamination by Petroleum Products (**) 
6.2.3 - Concrete Contamination (*) 
6.2.4- Support Fad1ities. (**) ••••••••• 

(a) Water SuppJy _(**) • • • • 
(b) Wastewater Treatment (**) 

6.2.5 - Others (o) ••••••• 

6.3 - Mitigation - Watana Stage I Impoundment (**) 

6.4 - Watana Stage I Operation (**) ••••• 

851017 xiv 

Page No. 

E-2-4-210 
E-2-4-210 
E-2-4-210 

E-2-4-211 
E-2-4-212 
E-2-4-212 

E-2-4-212 

E-2-4-213 

E-2-4-213 

E-2-4-214 
E-2-4-214 
E-2-4-215 

E-2-4-215 

E-2-4-216 

E-2-5-1 

E-2-6-1 

E-2-6-1 
·~------~- -~--. --·-

E-2-6-2 

E-2-6-2 
E-2-6-3 
E-2-6-4 
E:..2-6-5 
E-2-6-5 
E-2-6-5 
E-2-6-5 

E-2-6-6 

E-2-6-7 

' .1 

. } 

' l 

j 
I 

l 
} 

. } 

} 

; ) 
I 



' I ) 

) J 

' I 

I I 
' l 

I , 
' I 
IJ 

' ( 
:_.l 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

6.4.1 - Flows (**) • • • • • • • • • • • • 
6.4.2 - River Morphology (**) ••• 
6.4.3 - Temperature (**) ••• 
6.4.4 - Total Dissolved Gas Concentration (**) 
6.4.5 - Ice (**) •••••••••••• 
6.4.6 - Groundwater Flow, Temperatures and 

Upwelling Rates (**) •••••••• 
6.4.7- Suspended Sediment and Turbidity (**) 
6.4.8 - Eutrophication Processes (**) •••• 

6.5 - Mitigation - Devil Canyon Stage II -
Construction (**) • • • • • • • . . . . . . 

6.6 - Mitigation - Devil Canyon Stage II -
Impoundment (**) • • • . • • 0 • • • 

6.7- Mitigation- Devil Canyon/Watana Operation (**) • 

6.7.1- Flows(**) • • • • • • ••• 
6.7.2- River Morphology (**) ••••••• 
6.7.3- Temperature (**) •••••••••• 
6.7.4 Total Dissolved Gas Concentration (**) 
6.7.5-Ice(**) •••••••••• 
6.7.6- Groundwater Flow, Temperature and 

Upwelling Rates (***) • • • • • • • 
6.7.7- Suspended Sediment and Turbidity 
6.7.8- Eutrophication Processes •••• 

6.8 - Mitigation - Watana Stage III -
Construction (***) • • • • • • • . • • 

6.9 - Mitigation - Watana Stage III 
Impoundment (***) • 

6.10 - Mitigation- Stage III Operation (***) 

851017 

6.10.1 - Flows (***) •••••••••• 
6.10.2 - River Morphology (***) 
6.10.3 -Temperatures (***) •••••• 
6.10.4 - Total Dissolved Gas 

Concentration (***) • • • 
6.10.5 - Ice (***) ••••• 

XV 

Page No. 

E-2-6-7 
E-2-6-8 
E-2-6-9 
E-2-6-10 
E-2-6-12 

E-2-6-12 
E-2-6-13 
E-2-6-13 

E-2-6-13 

E-2-6-14 

E-2-6-14 

E-2-6-14 
E-2-6-14 
E-2-6-14 
E-2-6-15 

. E-2-6-15 

E-2-6-16 
E-2-6-16 
E-2-6-16 

E-2-6-16 

E-2-6-16 

E-2-6-17 

E-2-6-17 
E-2-6-17 
E-2-6-17 

E-2-6-18 
E-2-6-18 



Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

TABLE OF CONTENTS (cont'd) 

6.10.6 - Groundwater Flow, Temperature and 
Upwelling Rates (***) • • • • • • • • • 

6.10.7- Suspended Sediment and Turbidity (***) 
6.10.8 - Eutrophication (***) •••••••••. 

6.11 -Mitigation- Access Road and 
Transmission Lines (***) • 

7 - REFERENCES • • • • • • • 0 • 0 • • 0 • • 0 • 0 • 0 • • 

8 - GLOSSARY 0 0 0 • • • • • 0 • • • • • • • • 0 • 0 0 • • 

851017 xvi 

Page No. 

E-2-6-18 
E-2-6-19 
E-2-6-19 

E-2-6-19 

E-2-7-1 

E-2-8-1 

.l 

' 1 

1 

'J 

r 

1 

l 

. J 

I 
J 

( 

I 
j 



1 ( 

I I . I 

r 1 
i I 
I i 
' ) 

I ' 
I I . I 
I \ ·' 

I I 
I I 
... ) 

' ,( 

Number 

. E.2.2.1 

E.2.2.2 

E.2.2.3 

E.2.2.4 

E.2.2.5 

E.2.2.6 

E.2.2.7 

E.2.2.8 

E.2.2.9 

E.2.2.10 

E.2.2.11 

E.2.2.12 

E.2.2.13 

E.2.2.14 

E.2.2.15 

E.2.2.16 

E.2.2.17 

E.2.2.18 

851017 

Title 

SUSITNA HYDROELECTRIC PROJECT 
LICENSE APPLICATION 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF TABLES 

SUSITNA RIVER REACH DEFINITIONS 

REPRESENTATIVE BED MATERIAL SIZE DISTRIBUTION FOR 
SELECTED SLOUGHS, SIDE CHANNEL AND MAINSTREAM SITES 

TRANSPORTABLE BED MATERIAL SIZES IN SELECTED SLOUGHS, 
SIDE CHANNEL AND MAINSTREAM SITES 

PERIODS OF RECORD FOR GAGING STATIONS 

USGS STREAMFLOW SUMMARY 

WATANA NATURAL MONTHLY FLOWS 

DEVIL CANYON NATURAL MONTHLY FLOWS 

COMPUTED WEEKLY FLOWS FOR SUSITNA RIVER AT WATANA 
DAMSITE 

COMPUTED WEEKLY FLOWS FOR SUSITNA RIVER AT DEVIL CANYON 

GOLD CREEK NATURAL MONTHLY FLOWS 

NATURAL WEEKLY FLOWS FOR SUSITNA RIVER AT GOLD CREEK 

FILLED WEEKLY FLOWS FOR SUSITNA RIVER AT SUNSHINE 

FILLED WEEKLY FLOWS FOR SUSITNA RIVER AT SUSITNA STATION 

FILLED STREAMFLOW SUMMARY 

CHULITNA NATURAL MONTHLY FLOWS 

SUSITNA STATION NATURAL MONTHLY FLOWS 

CHULITNA NATURAL MONTHLY FLOWS 

TALKEETNA NATURAL MONTHLY FLOWS 

xvii 



Number 

E.2.2.19 

E.2.2.20 

E.2.2.21 

E.2.2.22 

E.2.2.23 

E.2.2.24 

E.2.2.25 

E.2.2.26 

E.2.2.27 

E. 2.2 .• 28 

E.2.2.29 

E.2.2.30 

E •• 2.31 

E.2.2.32 

E.2.2.33 

E.2.2.34 

E.2.2.35 

E.2.2.36 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF TABLES (cont'd) 

INSTANTANEOUS PEAK FLOWS OF RECORD 

FLOOD PEAKS FREQUENCY ATWATANA AND DEVIL CANYON 

FLOOD VOLUME FREQUENCY AT WATANA AND DEVIL CANYON 

COMPARISON OF SUSITNA REGIONAL FLOOD PEAK ESTIMATES WITH 
USGS FOR GOLD CREEK 

"HEC 2 WATER SURFACE ELEVATIONS 

WATER SURFACE ELEVATIONS 

DETECTION LIMITS.AND CRITERIA FOR WATER QUALITY 
PARAMETERS 

PARAMETERS EXCEEDING CRITERIA BY STATION AND SEASON 

SUSITNA RIVER BETWEEN THE CHULITNA CONFLUENCE AND GOLD 
CREEK WATER SURFACE ELEVATIONS 

MAJOR ANNUALLY RECURRING OPEN LEADS BETWEEN SUNSHINE AND 
DEVIL CANYON LOCATIONS AND DIMENSIONS ON MARCH 2, 1983 

NUMBER OF BEDLOAD SAMPLES COLLECTED UP TO FEBRUARY 1984 

WATER DISCHARGE AND ESTIMATED SEDIMENT TRANSPORT AT 
SELECTED SITES ON SUSITNA RIVER, MAY 1982 THROUGH 

·--· SEPTEMBER_ 1. 

BEDLOAD SIZE DISTRIBUTION 

BED MATERIAL SIZE DISTRIBUTION OF SUSITNA RIVER 

SUSPENDED SEDIMENT CONCENTRATION 

PARTICLE .SIZE DISTRIBUTION OF SUSPENDED SEDIMENT 

1982 TURBIDITY AND SUSPENDED SEDIMENT ANALYSIS 

SUMMARY STATISTICS FOR HABITAT VARIABLES RECORDED ON THE 

xviii 

: l 

! ( 

1 

! .\ 

{ 

j 

l 
l 

i 

l 



i ! u 
I''-, 

I ! 

I I 

I 1 
I I 

I \ L .. 

I ( 

! 

Number 

E.2.2.37 

E.2.2.38 

E.2.2.39 

E.2.2.40 

E.2.2.41 

E. 2. 2 •. 42 

E.2.2.43 

E.2.2.44 

E.2.2.45 

E.2.2.46 

E.2.2.47 

E.2.2.48 

E.2.2.49 

E.2.2.50 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF TABLES (cont'd) 

BETWEEN THE CHULITNA RIVER CONFLUENCE AND DEVIL CANYON, 
MAY 18 TO SEPTEMBER 25, 1983 

SUMMARY STATISTICS FOR HABITAT VARIABLES RECORDED ON THE 
SUSITNA RIVER BETWEEN THE CHULITNA RIVER CONFLUENCE AND 
DEVIL CANYON, MAY 14 THROUGH OCTOBER 6, 1984 

SIGNIFICANT ION CONCENTRATIONS 

LAKES POTENTIALLY IMPACTED BY ACCESS ROADS AND/OR 
TRANSMISSION LINES 

STREAMS AND SLOUGHS TO BE PARTIALLY OR COMPLETELY 
INUNDATED BY WATANA RESERVOIR 

STREAMS AND SLOUGHS TO BE PARTIALLY OR COMPLETELY 
INUNDATED BY DEVIL CANYON RESERVOIR 

STREAMS AND SLOUGHS TO BE PARTIALLY OR COMPLETELY 
INUNDATED BY WATANA RESERVOIR 

DOWNSTREAM TRIBUTARIES POTENTIALLY IMPACTED BY PROJECT 
OPERATION 

SUMMARY OF SURFACE WATER AND GROUND WATER 
APPROPRIATIONS 

WATER RIGHT APPROPRIATIONS ADJACENT TO THE SUSITNA 
RIVER 

SUSITNA HYDROELECTRIC PROJECT PRIMARY ACTIVITIES FOR 
BOATS EXITING THE SUSITNA RIVER AT THREE LOCATIONS 

BOATS WITH NAVIGATIONAL PROBLEMS BY EXIT LOCATION, 1984 

TEMPORAL SALINITY ESTIMATES FOR SELECT COOK INLET 
LOCATIONS 

ESTIMATED LOW AND HIGH FLOWS AT ACCESS ROUTE STREAM 
CROSSINGS 

AVAILABLE STREAMFLOW RECORDS FOR MAJOR STREAMS CROSSED 

xix 



Number 

E.2.3.1 

E.2.3.2 

E.2.3.4 

E.2.3.5 

E.2.3.7 

E.2.3.8 

E.2.3.9 

E.2.3.10 

E.2.3.11 

E.2.3.12 

E.2.3.13 

E.2.3.14 

E.2.3.15 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF TABLES (cont'd) 

RESERVOIR OPERATION LEVEL CONSTRAINTS 

INFLUENCE OF MAINSTEM FLOW AND WATER QUALITY ON 
CHARACTERISTICS OF AQUATIC HABITAT TYPES 

IMPORTANT qSES OF HABITAT TYPES BY EVALUATION SPECIES 

PRIMARY UTILIZATION OF SENSITIVE HABITAT TYPES BY 
EVALUATION SPECIES 

STANDARD WATER WEEKS FOR ANY WATER YEAR N 

FLOW CONSTRAINTS FOR ENVIRONMENTAL FLOW REQUIREMENT CASE 
E-I 

FLOW CONSTRAINTS FOR ENVIRONMENTAL FLOW REQUIREMENT CASE 
E-II 

FLOW CONSTRAINTS FOR ENVIRONMENTAL FLOW REQUIREMENT CASE 
E-III 

FLOW CONSTRAINTS FOR ENVIRONMENTAL FLOW REQUIREMENT CASE 
E-IV 

FLOW CONSTRAINTS FOR ENVIRONMENTAL FLOW REQUIREMENT CASE 
E-IVa 

FLOW CONSTRAINTS FOR ENVIRONMENTAL FLOW REQUIREMENT CASE 
E-IVb ---- ----

FLOW CONSTRAINTS FOR ENVIRONMENTAL FLOW REQUIREMENT CASE 
E-V 

FLOW CONSTRAINTS FOR ENVIRONME-NTAL FLOW REQUIREMENT CASE 
E-VI 

ECONOMIC ANALYSIS OF ENVIRONMENTAL FLOW CASES, SHCA 
FORECAST 

SUSITNA DEPENDABLE CAPACITY AND USABLE ENERGY 
PRODUCTION, SHCA FORECAST 

XX 

1 

1 

l 
J 

. ' ! 
-~ 

i l 



) 
I 
I 

i I 

I \ 

Number 

E.2.3.15 

E.2.3.16 

E.2.4.1 

E.2.4.2 

1 
E.2.4.3 

! ~ 
E.2.4.4 

E.2.4.5 

I I I E.2.4.6 ! 

i ) 

u 
E.2.4.7 

E.2.4.8 

- E.2.4.9 
I I I 

I I 
l~ E.2.4.10 

I I E.2.4.11 
I 

i E.2.4.12 
I 
\ 

! J 
E.2.4.13 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF TABLES (cont'd) 

ECONOMIC ANALYSIS OF FLOW CASES 

DEPENDABLE CAPACITY AND ENERGY PRODUCTION 

LINKED SYSTEM FOR ESTIMATING IMPACTS OF SUSITNA 
HYDROELECTRIC PROJECT ON WATER USE AND QUALITY 

SUSITNA HYDROELECTRIC PROJECT CHARACTERISTICS .USED IN 
PROJECT FLOW AND TEMPERATURE SIMULATIONS 

SIMULATION OF WATANA STAGE I FILLING 

WATER LEVEL AND DISCHARGE VARIATIONS AT RIVER MILE 130 
FOR VARIOUS DAILY AVERAGE DISCHARGES AND DISCHARGE 
FLUCTUATIONS AT WATANA POWERHOUSE 

FLUCTUATING WATER LEVEL - CASES ILLUSTRATED ON FIGURES 
E.2.4.19 THROUGH E.2.4.30 

SURFACE AREA AT GIVEN DISCHARGE FOR VARIOUS SUSITNA 
RIVER DISCHARGES WITH-PROJECT WATANA MONTHLY FLOWS, 
STAGE I, WATANA (LOW) OPERATION, 1996 LOAD CONDITIONS 

WITH PROJECT WATANA MONTHLY FLOWS (CFS), STAGE I 

WITH-PROJECT GOLD CREEK MONTHLY FLOWS, STAGE I 

WITH-PROJECT SUNSHINE MONTHLY FLOWS, STAGE I 

WITH-PROJECT SUSITNA STATION MONTHLY FLOWS, STAGE I 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT WATANA, STAGE 
I OPERATION 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT GOLD CREEK, 
STAGE I OPERATION 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT SUNSHINE, 
STAGE I OPERATION 

xxi 



Number 

E.2.4.14 

E.2.4.15 

E.2.4.16 

E.2.4.17 

E.2.4.18 

. E.2.4.19 . 

E.2.4.20 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF TABLES (cont'd) 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT SUSITNA 
STATION, STAGE I OPERATION 

FLOOD PEAK FREQUENCY DATA FOR INTERVENING AREAS 

WATANA OUTLET WORKS OPERATION, STAGE I 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1981, CASE E-VI FLOW REQUIREMENTS, STAGE I 

SIMULATED STREAM TEMPERATURES WEATHER PERIOD: SUMMER 
1982, CASE E-VI FLOW REQUIREMENTS, STAGE I 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1981, CASE E-VI FLOW REQUIREMENTS, STAGE I 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1982, CASE I-I FLOW REQUIREMENTS, STAGE I 

E.2.4.21 STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 1981 NATURAL 
-- -··-···---·----CONDITIONS-- -- ---

E.2.4.22 

E.2.4.23 

E.2.4.25 

E.2.4.26 

E.2.4.27 

E.2.4.28 

851017 

STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 1982, 
NATURAL CONDITIONS 

MAXIMUM SIMULATED RIVER STAGES, WINTER 1981-82, FLOW 
CASE E-VI, INFLOW-MATC~ING 

.. ~:[MUM SJ:MTJh!\T]!:Q_JUV'F,:;R __ ~TAg~~' WINTER 1981_,~?_, FLOW 
.. CASE E-~_,__!_NFLq_W-MATCHING _____ _ ___ _ 

SEDIMENT CONCENTRATION, STAGE I 

SETTLING COLUMN RUN #1, TOTAL SUSPENDED SOLIDS AND 
TURBIDITY 

SETTLING COLUMN RUN #2, TOTAL SUSPENDED SOLIDS AND 
TURBIDITY 

AVERAGE TOTAL SUSPENDED SOLIDS AND TURBIDITY VALUES 
SETTLING COLUMN TESTS 

xxii 

' l 

' \ 

"J 



: I I I 
I ' 

I 
' \ 

I I 
I I 

I 

l I 
' J 

i I 
i \ 

I 
) 

l ! 

Number 

E.2.4.23 

E.2.4.24 

E.2.4.25 

E.2.4.26 

E.2.4.27 

E.2.4.28 

E.2.4.29 

E.2.4.30 

E.2.4.31 

E.3.5.32 

E.2.4.33 

E.2.4.34 

E.2.4.35 

E.2.4.36 

E.2.4.37 

851017 

Titie 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF TABLES (cont'd) 

MAXIMUM SIMULATED RIVER STAGES, WINTER 1981-82, FLOW 
CASE E-VI, INFLOW-MATCHING 

MAXIMUM SIMULATED RIVER STAGES, WINTER 1981-82, FLOW 
CASE E-A, INFLOW-MATCHING 

SEDIMENT CONCENTRATION, STAGE I 

SETTLING COLUMN RUN #1, TOTAL SUSPENDED SOLIDS AND 
TURBIDITY 

SETTLING COLUMN RUN #2, TOTAL SUSPENDED SOLIDS AND 
TURBIDITY 

AVERAGE TOTAL SUSPENDED SOLIDS AND TURBIDITY VALUES 
SETTLING COLUMN TESTS 

TROPHIC STATUS AND RATES OF ANNUAL PRIMARY PRODUCTIVITY 
OBSERVED IN VARIOUS LAKES, LAKE-RESERVOIRS AND 
RESERVOIRS IN TEMPERATE, SUBARCTIC AND ARCTIC REGIONS OF 
THE NORTHERN HEMISPHERE 

PERCENT OF TIME NAVIGATION FLOWS EXCEEDED DURING STAGE I 
OPERATION 

WITH-PROJECT WATANA MONTHLY FLOWS, STAGE II, 

WITH-PROJECT DEVIL CANYON MONTHLY FLOWS, STAGE II, 

WITH-PROJECT GOLD CREEK MONTHLY FLOWS, STAGE II, 

WITH-PROJECT SUNSHINE MONTHLY FLOWS, STAGE II, 

WITH-PROJECT SUSITNA STATION MONTHLY FLOWS, STAGE II, 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT DEVIL CANYON, 
STAGE. II 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT GOLD CREEK, 
STAGE II 

xxiii 



Number 

E.2.4.38 

E.2.4.36 

E.2.4.37 

E.2.4.38 

E.2.4.39 

E.2.4.40 

E.2.4.41 

E.2.4.42 

E.2.4.43 

E.2.4.44 

E.2.4.45 

851017 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF TABLES (cont'd) 

Title 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT SUNSHINE, 
STAGE II 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT DEVIL CANYON, 
STAGE II 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT GOLD CREEK, 
STAGE II 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT SUNSHINE, 
STAGE II 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT SUSITNA 
STATION, STAGE II 

DEVIL CANYON OUTLET WORKS OPERATION, STAGE II, 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1981, CASE E-VI FLOW REQUIREMENTS, STAGE II, 50 FT. 
DRAWDOWN AT DEVIL CANYON, 2 LEVEL INTAKE 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1982, CASE E-VI FLOW REQUIREMENTS, STAGE II, 50 FT 
DRAWDOWN AT DEVIL CANYON. 2 LEVEL INTAKE 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1981, CASE E-VI FLOW REQUIREMENTS, STAGE II, 50 FT 
DRAWDOWN AT DE:I/IL CANYON, 3 LEVEL INTAKE 

SIMULATED STREAM __ TEMPERATURES, WEATHER P.ElUQQ.;__S_U_MMEJL ____ _ 
1982, CASE E-VI FLOW REQUIREMENTS, STAGE II, 50 FT 
DRAWDOWN, 3 LEVEL INTAKE 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1981, CASE E-VI FLOW REQUIREMENTS, STAGE II, 9 FT 
DRAWDOWN AT DEVIL CANYON, 2 LEVEL INTAKE 

xxiv 

J 

l 



I ! 

' \ 

I 
; I 

,' I 
I 

r / 

I 
I 

I ( 

II 

Number 

E.2.4.46 

E.2.4.47 

E.2.4.48 

E.2.4.49 

E.2.4.50 

E.2.4.51 

E.2.4.52 

E.2.4.53 

E.2.4.54 

E.2.4.55 

E.2.4.56 

E.2.4.57 

E.2.4.58 

E.2.4.59 

E.2.4.60 

E.2.4.61 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF TABLES (cont'd) 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1982, CASE E-VI FLOW REQUIREMENTS, STAGE II, 9 FT 
DRAWDOWN AT DEVIL CANYON, 2 LEVEL INTAKE 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1981, CASE E-I FLOW REQUIREMENTS, STAGE II, 50FT 
DRAWDOWN AT DEVIL CANYON, 2 LEVELS OF PORTS 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1982, CASE E-I FLOW REQUIREMENTS, STAGE II, 50 FT 
DRAWDOWN AT DEVIL CANYON, 2 LEVELS OF PORTS 

SEDIMENT CONCENTRATION STAGE II 

PERCENT OF TIME NAVIGATION FLOWS EXCEEDED DURING STAGE 
II OPERATION 

WITH-PROJECT WATANA MONTHLY FLOWS, EARLY STAGE III 

WITH-PROJECT DEVIL CANYON MONTHLY FLOWS, EARLY STAGE 

WITH-PROJECT GOLD CREEK MONTHLY FLOWS, EARLY STAGE III 

WITH-PROJECT SUNSHINE MONTHLY FLOWS, EARLY STAGE III 

WITH-PROJECT SUSITNA STATION MONTHLY FLOWS, EARLY 
STAGE III 

WITH-PROJECT WATANA MONTHLY FLOWS, LATE STAGE III 

WITH-PROJECT DEVIL CANYON MONTHLY FLOWS, LATE STAGE III 

WITH-PROJECT GOLD CREEK MONTHLY FLOWS, LATE STAGE III 

WITH-PROJECT SUNSHINE MONTHLY FLOWS, LATE STAGE III 

WITH-PROJECT SUSITNA STATION MONTHLY FLOWS, LATE 
STAGE III 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT DEVIL CANYON, 
STAGE III 

XXV 



Number 

E.2.4.62 

E.2.4.63 

E.2.4.64 

E.2.4.65 

E.2.4.66 

E.2.4.67 

E.2.4.68 

------

E.2.4.69 

E.2.4.70 

E.2.4. 71 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF TABLES (cont'd) 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT GOLD CREEK, 
STAGE III 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT SUNSHINE, 
STAGE III 

MONTHLY MAXIMUM, MINIMUM AND MEAN FLOWS AT SUSITNA 
STATION, STAGE III 

DEVIL CANYON OUTLET WORKS OPERATION, EARLY STAGE III 

DEVIL CANYON OUTLET WORKS OPERATION, LATE STAGE II 

_SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1981, CASE E-VI FLOW REQUIREMENTS, LATE STAGE III, 50 FT 
DRAWDOWN AT DEVIL CANYON, 2 LEVELS OF PORTS 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1982, CASE E-VI FLOW REQUIREMENTS, LATE STAGE III, 50 FT 
DRAWDOWN AT DEVIL CANYON, 2 LEVELS OF PORTS 

- ~--

STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 1981, CASE 
E-VI FLOW REQUIREMENTNS, EARLY STAGE III 

STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 1982, CASE 
E-VI FLOW REQUIREMENTS, EARLY STAGE III 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1981, CASE E-I FLOW REQUIREMENTS, LATE STAGE III, 50 FT 
DRAWDOWN AT DEVIL CANYON, 2 LEVELS .. ~- . 

----------~------~------~----------- ·ort~oRTs--· ---------------~-----------··- · 

E.2.4.72 

E.2.4.73 

E.2.4.74 

851017 

SIMULATED STREAM TEMPERATURES, WEATHER PERIOD: SUMMER 
1982, CASE E-I FLOW REQUIREMENTS, LATE STAGE III, 50 FT 
DRAWDOWN AT DEVIL CANYON, 2 LEVELS OF PORTS 

SEDIMENT·CONCENTRATION.--STAGE-III 

PERCENT OF TIME NAVIGATION FLOWS EXCEEDED DURING STAGE 
III OPERATION 

xxvi 

'.1 

J 

'-~ 

\ 

l 
.I 

J 

"J 

l 
1 



I I 
I I 

u 
jJ 

Number 

E.2.2.1 

E.2.2.2 

E.2.2.3 

E.2.2.4 

E.2.2.5 

E.2.2.6 

E.2.2.7 

E.2.2.8 

E.2.2.9 

E.2.2.10 

E.2.2.11 

E.2.2.12 

E.2.2.13 

E.2.2.14 

E.2.2.15 

E.2.2.16 

E.2.2.17 

E.2.2.18 

E.2.2.19 

E.2.2.20 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES 

STREAMFLOW GAGING AND WATER QUALITY MONITORING STATION 

SINGLE-CHANNEL RIVER PATTERN 

SPLIT CHANNEL RIVER PATTERN 

BRAIDED-CHANNEL RIVER PATTERN 

MULTI CHANNEL RIVER PATTERN 

SUSITNA RIVER THALWEG DEADMAN CREEK TO DEVIL CREEK 

SUSITNA RIVER THALWEG AND WATER SURFACE PROFILES DEVIL 
CANYON TO RIVER MILE 126 

·sUSITNA RIVER THALWEG AND WATER 

SUSITNA RIVER THALWEG PROFILE SUNSHINE TO COOK INLET 

CROSS SECTION NUMBER 32 NEAR SHERMAN CREEK 
(RIVER MILE 129.7) 

BED MATERIAL SAMPLE SITE LOCATIONS 

SUSITNA RIVER PLAN INDEX MAP 

SUSITNA RIVER PLAN RIVER MILE 152 TO RIVER MILE 145 

SUSITNA RIVER PLAN RIVER MILE 145 TO RIVER MILE 139 

SUSITNA RIVER PLAN RIVER MILE 138 TO RIVER MILE 132 

SUSITNA RIVER PLAN RIVER MILE 131 TO RIVER MILE 125 

SUSITNA RIVER PLAN RIVER MILE 124 TO RIVER MILE 118 

SUSITNA RIVER PLAN RIVER MILE 117 TO RIVER MILE 111 

SUSITNA RIVER PLAN RIVER MILE 110 TO RIVER MILE 104 

SUSITNA RIVER PLAN RIVER MILE 103 TO RIVER MILE 101 

xxvii 



Number 

E.2.2.21 

E.2.2.22 

E.2.2.23 

E.2.2.24 

E.2.2.25 

E.2.2.26 

E.2.2.27 

E.2.2.28 

E.2.2.29 

E.2.2.30 

E.2.2.31 

E.2.2.32 

E.2.2.34 

E.2.2.35 

E.2.2.36 

E.2.2.37 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

SUSITNA RIVER PLAN RIVER MILE 100 TO RIVER MILE 97 

SUSITNA HYDROELECTRIC PROJECT MAIN RIVER CHANNEL NEAR 
RIVER CROSS SECTION LRX 4 

SUSITNA HYDROELECTRIC PROJECT MAIN CHANNEL BETWEEN 
RIVER CROSS SECTIONS LRX 12 AND LRX 13 

SUSITNA HYDROELECTRIC PROJECT MAIN CHANNEL UPSTREAM 
FROM LANE CREEK 

SUSITNA HYDROELECTRIC PROJECT MAIN CHANNEL NEAR AND 
UPSTREAM FROM 4TH OF JULY CREEK 

SUSITNA HYDROELECTRIC PROJECT MAIN CHANNEL BETWEEN 
RIVER CROSS SECTIONS 46 AND 48 

SLOUGH 9 THALWEG PROFILE 

SLOUGH 9 CROSS SECTION 

1964 NATURAL FLOWS CANTWELL, WATANA AND GOLD CREEK 

1967 NATURAL FLOWS CANTWELL, WATANA AND GOLD CREEK 

1970 NATURAL FLOWS CANTWELL, WATANA AND GOLD CREEK 

ANNUAL FLOOD FREQUENCY CURVE SUSITNA RIVER NEAR DENALI 

ANNUAL FLOOD FREQUENCY CuRVE SUSITNA RIVER NEAR CANTWELL 

ANNUAL FLOOD FREQUENCY CURVE MACLAREN RIVER NEAR PAXSON 

ANNUAL FLOOD FREQUENCY CURVE CHULITNA RIVER 
NEAR TALKEETNA 

ANNUAL FLOOD FREQUENCY CURVE TALKEETNA RIVER -NEAR 
TALKEETNA 

ANNUAL FLOOD FREQUENCY CURVE SKWENTNA RIVER 
NEAR SKWENTNA 

xxviii 

' 1 

\ 

--1 

l 
l 
} 

l 



l 
I ) 

( 

( 

~I I 
LJ 

I ! 
ll 

I I 
t.J 

I 
I 

Number 

E.2.2.38 

E.2.2.-39 

E.2.2.40 

E.2.2.41 

E.2.2.42 

E.2.2.43 

E.2.2.44 

E.2.2.45 

E.2.2.46 

E.2.2.47 

E.2.2.48 

E.2.2.49 

E.2.2.50 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

SUSITNA HYDROELECTRIC PROJECT FLOOD FREQUENCY CURVE 
SUSITNA RIVER AT GOLD CREEK 

SUSITNA HYDROELECTRIC PROJEC~ FLOOD FREQUENCY CURVES 
FOR INTERVENING AREA BETWEEN CANTWELL AND GOLD CREEK 
ANNUAL SERIES 

SUSITNA HYDROELECTRIC PROJECT FLOOD PEAK FREQUENCY 
CURVES FOR NATURAL AND WITH-PROJECT CONDITIONS AT 
SUNSHINE MAXIMUM OF ANNUAL AND JULY-SEPTEMBER SERIES 

SUSITNA HYDROELECTRIC PROJECT FLOOD FREQUENCY CURVES 
AT SUSITNA STATION MAXIMUM OF ANNUAL AND JULY
SEPTEMBER SERIES 

50-YEAR ANNUAL MAXIMUM FLOOD HYDROGRAPH AT WATANA 

50-YEAR ANNUAL MAXIMUM FLOOD HYDROGRAPH AT DEVIL CANYON 

MONTHLY AND ANNUAL FLOW DURATION CURVES SUSITNA RIVER 
NEAR DENALI, SUSITNA RIVER NEAR CANTWELL, SUSITNA RIVER 
AT GOLD CREEK 

MONTHLY AND ANNUAL FLOW DURATION CURVES SUSITNA RIVER 
AT SUSITNA STATION 

MONTHLY AND ANNUAL FLOW DURATION CURVES MACLAREN RIVER 
AT PAXSON 

MONTHLY AND ANNUAL FLOW DURATION CURVES CHULITNA RIVER 
NEAR TALKEETNA, TALKEETNA RIVER NEAR TALKEETNA 

SUSITNA RIVER AT GOLD CREEK HIGH-FLOW FREQUENCY CURVES 
JANUARY 

SUSITNA RIVER AT GOLD CREEK HIGH-FLOW FREQUENCY CURVES 
FEBRUARY 

SUSITNA RIVER AT GOLD CREEK HIGH-FLOW FREQUENCY CURVES 
MARCH 

xxix 



Number 

E.2.2.51 

E.2.2.52 

E.2.2.53 

E.2.2.54 

E.2.2.55 

E.2.2.56 

E.2.2.57 

E.2.2.58 

E.2.2.59 

E.2.2.60 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

SUSITNA RIVER AT GOLD CREEK HIGH-FLOW FREQUENCY CURVES 
APRIL 

SUS!TNA RIVER AT GOLD CREEK HIGH-FLOW FREQUENCY CURVES 
MAY 

SUSITNA RIVER AT GOLD CREEK HIGH-FLOW FREQUENCY CURVES 
JUNE 

SUSITNA RIVER AT GOLD CREEK HIGH-FLOW FREQUENCY CURVES 
JULY AND AUGUST 

SUSITNA RIVER AT GOLD CREEK HIGH-FLOW FREQUENCY CURVES 
SEPTEMBER AND OCTOBER 

SUSITNA RIVER AT GOLD CREEK HIGH-FLOW FREQUENCY CURVES 
NOVEMBER 

SUSITNA RIVER AT GOLD CREEK HIGH-FLOW FREQUENCY CURVES 
DECEMBER 

SUSITNA RIVER AT GOLD CREEK LOW-FLOW FREQUENCY CURVES 
JANUARY 

SUSITNA RIVER AT GOLD CREEK LOW-FLOW FREQUENCY CURVES 
FEBRUARY 

SUSITNA RIVER AT GOLD CREEK LOW-FLOW FREQUENCY CURVES 
MARCH 

----·---·------- ·--------- -----·· --
E.2.2.61 

E.2.2.62 

E.2.2.63 

851017 

SUSITNA RIVER AT GOLD CREEK LOW-FLOW FREQUENCY CURVES 
APRIL 

SUSITNA RIVER AT GOLD CREEK LOW-FLOW FREQUENCY CURVES 
MAY 

SUSITNA RIVER AT GOLD CREEK LOW-FLOW FREQUENCY CURVES 
JUNE 

SUSITNA RIVER AT GOLD CREEK LOW-FLOW FREQUENCY CURVES 
JULY AND AUGUST 

XXX 

] 

1 

\ 

·.\ 

J 
] 

1 

I 
t 

l 
J 
} 

l 
} 

.1 



I 
I I 

, I 

u 
i ! 

I i 
c.) 

I I 
( l 

i/ 

)j 

Number 

E.2.2.65 

E.2.2.66 

E.2.2.67 

E.2.2.68 

E.2.2.69 

E.2.2.70 

E.2.2.71 

E.2.2.72 

E.2.2.73 

E.2.2.74 

E.2.2.75 

E.2.2.76 

E.2.2. 77 

E.2.2.78 

E.2.2.79 

E.2.2.80 

E.2.2.81 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

SUSITNA RIVER AT GOLD CREEK LOW-FLOW FREQUENCY CURVES 
SEPTEMBER AND OCTOBER 

SUSITNA RIVER AT GOLD CREEK LOW-FLOW FREQUENCY CURVES 
NOVEMBER 

SUSITNA RIVER AT GOLD CREEK LOW-FLOW FREQUENCY CURVES 
DECEMBER 

BACKWATER PROFILES AT THE MOUTH OF SLOUGH 9 

OBSERVED WATER SURFACE ELEVATIONS AT MOUTH OF SLOUGH 9 
FOR ASSOCIATED MAINSTEM DISCHARGES AT GOLD CREEK 

SUSITNA RIVER WATER TEMPERATURES SUMMER 1980 

SUSITNA RIVER WATER TEMPERATURES SUMMER 1981 

SUSITNA RIVER AT WATANA WEEKLY AVERAGE WATER 
TEMPERATURE 1981 WATER YEAR 

SUSITNA RIVER - WATER TEMPERATURE GRADIENT 

DATA SUMMARY - TEMPERATURE 

LOCATION MAP FOR 1982 MID WINTER TEMPERATURE STUDY SITES 

WINTER INTERGRAVEL WATER TEMPERATURES SIDE SLOUGH 
HABITATS 

WINTER SURFACE WATER TEMPERATURES SIDE SLOUGH HABITATS 

SUMMER SURFACE AND INTERGRAVEL TEMPERATURES SLOUGH 84 

SUMMER SURFACE AND INTERGRAVEL TEMPERATURES SLOUGH 9 

SUMMER SURFACE AND INTERGRAVEL TEMPERATURES SLOUGH 11 

COMPARISON OF WEEKLY DIEL SURFACE WATER TEMPERATURE 
VARIATIONS IN SLOUGH 21 AND THE MAINSTREAM SUSITNA 
RIVER AT PORTAGE CREEK 1981 

xxxi 



Number 

E.2.2.82 

E.2.2.83 

E.2.2.84 

E.2.2.85 

E.2.2.86 

E.2.2.87 

E.2.2.88 

E.2.2.89 

E.2.2.90 

E.2.2.91 

E.2.2.92 

E.2.2.93 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

SUSITNA RIVER, PORTAGE CREEK AND INDIAN RIVER WATER 
TEMPERATURES SUMMER 1982 

DAILY WATER TEMPERATURES OF SUSITNA RIVER MAINSTEM 
AND INDIAN RIVER 

DAILY TEMPERATURES OF MAINSTEM SUSITNA RIVER AND 
PORTAGE CREEK 

COMPARISON OF 1982 TALKEETNA, CHULITNA, AND SUSITNA 
RIVER WATER TEMPERATURES 

DAILY TEMPERATURES OF MAINSTEM SUSITNA RIVER, CHULITNA 
RIVER AND TALKEETNA RIVER 

TEMPERATURE OF MA~NSTEM SUSITNA RIVER AND YENTNA RIVER 

WATER SURFACE PROFILES ON SUSITNA RIVER 

RELATIONSHIP BETWEEN ARMORING SIZE AND RIVER DISCHARGE 

SUSITNA RIVER SUSPENDED SEDIMENT CONCENTRATIONS 

SUSPENDED SEDIMENT SIZE DISTRIBUTION SUSITNA RIVER 

DATA SUMMARY - TURBIDITY 

TURBIDITY VS. SUSPENDED SEDIMENT CONCENTRATION 

----~- ----- --------- ------~--E.-2.-2-.-9-4------l~AINSTEM-D.lSCHARGE,-WATER---TE~RAT-URE-,~~ANlLXURBIDJ:TY~ -----~--~---- -
RECORDED AT THE- GOLD CREEK STATION, SUSITNA RIVER 

E.2.2.95 

E.2.2.96 

E.2.2.97 

851017 

TURBIDITY DATA SUMMARY SHOWING RANGE, 25TH, 50TH 
(MEDIAN), _AND 75TH PERCENTILE FOR MAINSTEM AND TRIBUTARY 
STUDY SITES 

-·· . --- - . -- ~- - ·-···-· -·-·" --

TURBIDITY, WATER TEMPERATURE, AND SUSITNA RIVER DISCHARGE 
VS. TIME AT THE TALKEETNA FISHWHEEL CAMP 

MAINSTEM DISCHARGE, WATER TEMPERATURE, AND TURBIDITY IN 
THE MIDDLE REACH OF THE SUSITNA RIVER, 1984 

xxxii 

1 

l 
l 



' l I I 

I I 

I 
I I 

r I I } 

u 

I 
'- J 

j 

J 

I I 

Number 

E.2.2.98 

E.2.2.99 

E.2.2.100 

E.2.2.101 

E.2.2.102 

E.2.2.103 

E.2.2.104 

E.2.2.105 

E.2~2.106 

E.2.2.107 

E.2.2.108 

E.2.2.109 

E.2.2.110 

E.2.2.111 

E. 2. 2.112 

E.2.2.113 

E.2.2.114 

E.2.2.115 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

RANGE OF TURBIDITY DURING UNBREACHED AND BREACHED 
CONDITIONS FOR SIDE SLOUGH HABITATS 

RANGE OF TURBIDITY DURING UNBREACHED AND BREACHED 
CONDITIONS FOR SIDE SLOUGH HABITATS 

AN EMPIRICALLY DERIVED, GENERALIZED RELATIONSHIP BETWEEN 
TURBIDITY AND THE MAXIMUM EUPHOTIC ZONE DEPTH 

DATA SUMMARY - DISSOLVED OXYGEN 

DATA SUMMARY - DISSOLVED OXYGEN % SATURATION 

DISSOLVED OXYGEN DATA SUMMARY 

DISSOLVED OXYGEN DATA SUMMARY 

TOTAL DISSOLVED GAS (PERCENT SATURATION) VS. DISCHARGE 

RELATIONSHIPS BETWEEN GAS CONCENTRATION AND DISTANCE 
DOWNSTREAM OF PROPOSED DEVIL CANYON DAM SITE 

DATA SUMMARY - TOTAL PHOSPHORUS 

DATA SUMMARY - ORTHOPHOSPHATE 

DATA SUMMARY - NITRATE NITROGEN 

DATA SUMMARY - NITRATE NITROGEN 

DATA SUMMARY - TOTAL DISSOLVED SOLIDS 

DATA SUMMARY - CONDUCTIVITY 

CONDUCTIVITY DATA SUMMARY SHOWING RANGE, 25TH, 50TH 
(MEDIAN), AND 75TH PERCENTILE FOR MAINSTEM AND TRIBUTARY 
STUDY SITES 

DATA SUMMARY - SULFATE 

DATA SUMMARY - CHLORIDE 

xxxiii 



Number 

E.2.2.116 

E.2.2.117 

E. 2. 2.118 

E.2.2.119 

E.2.2.120 

E.2.2.121 

E.2.2.122 

E.2.2.123 

E.2.2.124 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

DATA SUMMARY - CALCIUM (d) 

DATA SUMMARY - MAGNESIUM (d) 

DATA SUMMARY - SODIUM (d) 

DATA SUMMARY - POTASSIUM (d) 

DATA SUMMARY - HARDNESS 

DATA SUMMARY - pH 

pH DATA SUMMARY SHOWING RANGE, 25TH, 50TH (MEDIAN), AND 
75TH PERCENTILE FOR MAINSTEM AND -TRIBUTARY WATER QUALITY 
STUDY SITES 

DATA SUMMARY - ALKALINITY 

·DATA SUMMARY - FREE CARBON DIOXIDE 

-E. 2 .,-2-.-1-2-5- · ---- -DA~A--SUMMARY- --T0TAI.--0RGAN'rC-CARB0N-

E.2.2.126 

E.2.2.127 

E.2.2.128 

___ E.2.2.129 

E.2.2.130 

E.2.2.131 

E.2.2.132 

E.2.2.133 

E.2.2.134 

E.2.2.135 

851017 

DATA SUMMARY - CHEMICAL OXYGEN DEMAND 

DATA SUMMARY - TRUE COLOR 

DATA SUMMARY - ALUMINUM (d) 

_ DATA SUMMARY - _ALUMINUM_( t) 

DATA SUMMARY - BISMUTH (d) 

DATA SUMMARY - CADMIUM (d) 

DATA SUMMARY - CADMIUM (t) 

DATA SUMMARY - COPPER (d) 

DATA SUMMARY - COPPER (t) 

DATA SUMMARY - IRON (t) 

xxxiv 

l 
.J 

1 

l 
' l 
l 
\ 

l 
·.· I 
l 
l 
] 

! 
l 
l 
1 

l 
.J 



I I 
I ] 
i I 

I 
! 

I ( 
I ) 

IJ 

l 
' ... J 

Number 

E.2.2.136 

E.2.2.137 

E.2.2.138 

E.2.2.139 

E.2.2.140 

E.2.2.141 

E.2.2.142 

E.2.2.143 

E.2.2.144 

E.2.2.145 

E.2.2.146 

E.2.2.147 

E.2.2.148 

E.2.2.149 

E.2.2.150 

E.2.3.1 

E.2.3.2 

E.2.3.3 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

DATA SUMMARY - LEAD (t) 

DATA SUMMARY - MANGANESE (d) 

DATA SUMMARY - MANGANESE (t) 

DATA SUMMARY - MERCURY (d) 

DATA SUMMARY - MERCURY (t) 

DATA SUMMARY - NICKEL (t) 

DATA SUMMARY - ZINC (d) 

DATA SUMMARY - ZINC (t) 

WATER BODIES TO BE INUNDATED BY STAGE I WATANA 
RESERVOIR 

WATER BODIES TO BE INUNDATED BY STAGE II DEVIL CANYON 
RESERVOIR 

WATER BODIES TO BE INUNDATED BY STAGE III WATANA 
RESERVOIR 

TOWNSHIP GRIDS INVESTIGATED FOR WATER RIGHTS IN THE 
SUSITNA RIVER BASIN 

SUSITNA RIVER PROPOSED HYDROELECTRIC DAM SITES AND 
BOAT LANDING SITES 

SELECT LOCATIONS OF COOK INLET SALINITY ESTIMATES 

TEMPORAL SALINITY ESTIMATES FOR COOK INLET NEAR THE 
SUSITNA RIVER MOUTH 

AREA AND CAPACITY CURVES - DEVIL CANYON RESERVOIR 

AREA AND CAPACITY CURVES - DEVIL CANYON RESERVOIR 

ENVIRONMENTAL FLOW REQUIREMENTS - CASE E-I 

XXXV 



,.' 

i 
-I 

I' 

Number 

E.2.3.4 

E.2.3.5 

E.2.3.6 

E.2.3.7 

E.2.3.8 

E.2.3.9 

E.2.3.10 

E.2.4.1 

E.2~4.2 

__ E. 2.4 .4 

E.2.4.5 

E.2.4.6 

E.2.4.7 

E.2.4.8 

E.2.4.10 

E. 2.4.11 

E.2.4~13 

E.2.4.14 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

ENVIRONMENTAL FLOW REQUIREMENTS - CASE E-II 

ENVIRONMENTAL FLOW REQUIREMENTS - CASE E-III 

ENVIRONMENTAL FLOW REQUIREMENTS - CASE E- IV 

ENVIRONMENTAL FLOW REQUIREMENTS - CASE E-IVa 

ENVIRONMENTAL FLOW REQUIREMENTS - CASE E-IVb 

ENVIRONMENTAL FLOW REQUIREMENTS - CASE E-V 

ENVIRONMENTAL FLOW REQUIREMENTS '- CASE E-VI 

WATANA BORROW SITE MAP 

WATANA BORROW SITE D 

WATANA BORROW SITE E 

FLOW VARIABILITY AT G_OLD ~REEK_DU_B.IJJ.G WATAliA FILLING 

WATANA RESERVOIR OUTFLOW TEMPERATURE AND ICE GROWTH 

WATANA RESERVOIR TEMPERATURE PROFILES 

WATANA RESERVOIR TEMPERATURE PROFILES 

WATANA RESERVOIR TEMPERATURE PROFILES 

EKLUTNA LAKE LIGHT EXTINCTION IN SITU MEASUREMENTS 

WATANA WATER SURFACE ELEVATION, STAGE I 

-- WATANA- WATER SURFACE EloEVATION-MONTHLY SUMMARY; STAGE I 

WATANA- RESERVOIR INFLOW, STAGE r·--

WATANA RESERVOIR OUTFLOW, STAGE I 

xxxvi 

j 

l 
l 
l 
.l 



I J 

i j 

! i 
' I I I 

I I 

! l 
I l 

l 
i l 

l 
.I 

( l 
LJ 

! j 

Number 

E.2.4.15 

E.2.4.16 

E.2.4.17 

E.2.4.18 

E.2.4.19 

E.2.4.20 

E.2.4.21 

E.2.4.22 

E.2.4.23 

E.2.4.24 

E.2.4.25 

E.2.4.26 

E.2.4.27 

E.2.4.28 

E.2.4.29 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

WATANA WATER SURFACE ELEVATION, E-1, STAGE I, LOAD YEAR 
2001 

WATANA WATER SURFACE ELEVATION, E-1, MONTHLY SUMMARY, 
STAGE I 

WATANA RESERVOIR INFLOW, E-1, STAGE I 

WATANA RESERVOIR OUTFLOW, E-1, STAGE I 

DISCHARGE HYDROGRAPH AT LRX-23, RM 120.26, OXBOW II SIDE 
CHANNEL, CASE ACB 

RIVER STAGE HYDROGRAPH AT LRX-23, RM 120.26, OXBOW II 
SIDE CHANNEL, CASE ACB 

DISCHARGE HYDROGRAPH AT LRX-23, RM 120.26, OXBOW II SIDE 
CHANNEL, CASE ACC 

RIVER STAGE HYDROGRAPH AT LRX-23, RM 120.26, OXBOW II 
SIDE CHANNEL, CASE ACC 

DISCHARGE HYDROGRAPH AT LRX-23, RM 120.26, OXBOW II SIDE 
CHANNEL, CASE ACD 

RIVER STAGE HYDROGRAPH AT LRX-23, RM 120.26, OXBOW II 
SIDE CHANNEL, CASE ACD 

DISCHARGE HYDROGRAPH AT LRX-38, RM 132.90, 4TH OF JULY 
CREEK SIDE CHANNEL, CASE CBA 

RIVER STAGE· HYDROGRAPH AT LRX-38, RM 132.90, 4TH OF JULY 
CREEK SIDE CHANNEL, CASE CBA 

DISCHARGE HYDROGRAPH AT LRX-38, RM 132.90, 4TH OF JULY 
CREEK SIDE CHANNEL, CASE CCB 

RIVER STAGE HYDROGRAPH AT LRX-38, RM 132.90, 4TH OF JULY 
CREEK SIDE CHANNEL, CASE CCB 

DISCHARGE HYDROGRAPH AT LRX-38, RM 132.90, 4TH OF JULY 
CREEK SIDE CHANNEL, CASE CCD 

xxxvii 



Number 

E.2.4.30 

E.2.4.31 

E.2.4.32 

E.2.4.33 

E.2.4.34 

E.2.4.35 

E.2.4.36 

E.2.4.37 

E.2.4.38 

E.2.4.39 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

RIVER STAGE HYDROGRAPH AT LRX-38, RM 132.90, 4TH OF JULY 
CREEK SIDE CHANNEL, CASE CCD 

MEAN WEEKLY WATER LEVEL DIFFERENCES AT SLOUGH 8 (RM 
127.1) RESULTING FROM MEAN WEEKLY FLOW DIFFERENCES 

MEAN WEEKLY WATER LEVEL DIFFERENCES AT SLOUGH 9 (RM 
129.3) RESULTING FROM MEAN WEEKLY FLOW DIFFERENCES 

MEAN WEEKLY WATER LEVEL DIFFERENCES AT SLOUGH 11 (RM 
136.7) RESULTING FROM MEAN WEEKLY FLOW DIFFERENCES 

MEAN WEEKLY WATER LEVEL DIFFERENCES AT SLOUGH 21 (RM 
142.2) RESULTING FROM MEAN WEEKLY FLOW DIFFERENCES 

SURFACE AREA VS. DISCHARGE, SUSITNA RIVER BETWEEN 
DEVIL CANYON AND CHULITNA RIVER 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1964 HYDROLOGY, STAGE I, E-VI FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1967 HYDROLOGY, STAGE I, E-VI FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1970 HYDROLOGY, STAGE I, E-VI FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
19~1 HYPRQLOGY, SJ:'~G~_l:, ~~VI. fLOW REQUIR~MENTS 

E. 2.4.40 .. --------AVERAGE WEEKLY -SUSITNA RIVER .FLOWS .AT GOLD CREEK FOR--
1982 HYDROLOGY, STAGE I, E-VI FLOW REQUIREMENTS 

E.2.4.41 

E.2.4.42 

E.2.4.43 

851017 

WEEKLY AVERAGE WATER SURFACE ELEVATIONS AT RIVER MILE 
124.4, STAGE I 

WEEKLY AVERAGE WATER SURFACE ELEVATIONS AT RIVER MILE 
130. 9, STAGE I-

WEEKLY AVERAGE WATER SURFACE ELEVATIONS AT RIVER MILE 
142.3, STAGE I 

xxxviii 

) 
) 

J 

J 

) l 
l I 
) l 

) 

l 

l }' 



l 
i J 

) ] 

) l 
I ] 
i \ 

I 

l J 

) j 

u 

: I 
I J 

IJ 
I 

Number 

E.2.4.44 

E. 2.4.4.5 

E.2.4.46 

E.2.4.47 

E.2.4.48 

E.2.4.49 

E.2.4.50 

E.2.4.51 

E.2.4.52 

E.2.4.53 . 

E.2.4.54 

E.2.4.55 

E.2.4.56 

E.2.4.57 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

AVERAGE WEEKLY SUSITNA RIVER STREAMFLOWS EXCEEDED 6%, 
50% AND 97% OF THE TIME AT GOLD CREEK, STAGE I, E-VI 
FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER STREAMFLOWS EXCEEDED 6% OF 
THE TIME AT GOLD CREEK, STAGE I, E-VI FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER STREAMFLOWS EXCEEDED 50% OF 
THE TIME AT GOLD CREEK, STAGE I, E-VI FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER STREAMFLOWS EXCEEDED 97% OF 
THE TIME AT GOLD CREEK, STAGE I, E-VI FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER STREAMFLOWS EXCEEDED 6%, 
50% AND 97% OF THE TIME AT GOLD CREEK, STAGE I, E-I FLOW 
REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER STREAMFLOWS EXCEEDED 6% OF 
THE TIME AT GOLD CREEK, STAGE I 

AVERAGE WEEKLY SUSITNA RIVER STREAMFLOWS EXCEEDED 50% OF 
THE TIME AT GOLD CREEK, STAGE I 

AVERAGE WEEKLY SUSITNA RIVER STREAMFLOWS EXCEEDED 97% OF 
THE TIME AT GOLD CREEK, STAGE I 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1964 HYDROLOGY, STAGE I 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1967 HYDROLOGY, STAGE I 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1970 HYDROLOGY, STAGE I 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1981 HYDROLOGY, STAGE I 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
19S2 HYDROLOGY, STAGE I 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT WATANA DAMSITE, STAGE I 

xxxix 



Number 

E.2.4.58 

E.2.4.59 

E.2.4.60 

E.2.4.61 

E.2.4.62 

E.2.4.63 

E.2.4.64 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT GOLD CREEK, STAGE I 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT SUNSHINE, STAGE I 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT SUSITNA STATION, STAGE I 

WATER TEMPERATURE PROFILES, BRADLEY LAKE, ALASKA 

EKLUTNA LAKE OBSERVED AND PREDICTED TEMPERATURE 
PROFILES, JUNE AND JULY, 1982 

EKLUTNA LAKE OBSERVED AND PREDICTED TEMPERATURE 
PROFILES, AUGUST AND SEPTEMBER, 1982 

EKLUTNA LAKE OBSERVED AND PREDICTED TEMPERATURE 
PROFILES, OCTOBER AND NOVEMBER, 1982 

·· ··---- E.2.,4.65- -· -··-t.AKE--WI·LI.I-STON- T-EMPERATURE ·PROF-IL-ES-, APRIL-14-15, 198-2 

E.2.4.66 

E.2.4.67 

E.2.4.68 

-·--··~----- ·-

E.2.4.69 

E.2.4.70 

E.2.4.71 

E.2.4.72 

E.2.4.73 

E.2.4.74 

E.2.4.75 

851017 

WATANA MULTILEVEL INTAKE STAGE I AND II 

EKLUTNA LAKE MODEL CALIBRATION, JUNE THROUGH NOVEMBER, 
1982 

EKLUTNA LAKE MODEL CALIBRATION, DECEMBER THROUGH MAY, 
1982 ··-

WATANA RESERVOIR TEMPERATURE PROFILES, STAGE I 

WATANA RESERVOIR TEMPERATURE PROFILES, STAGE I 

WATANA RESERVOIR TEMPERATURE PROFILES, STAGE I 

WATANA RESERVOIR TEMPERATURE PROFILES, STAGE I 

WATANA RESERVOIR TEMPERATURE PROFILES, STAGE I 

WATANA RESERVOIR TEMPERATURE PROFILES, STAGE I 

STAGE I WATANA RESERVOIR OUTFLOW TEMPERATURE AND ICE 
GROWTH, E-VI 

xl 

:J 

1 

I l 

' J 

l 
I .l 

: 1 

) 
~. I 



1 

l 

Il 
\ 

I 

IJ 

ll 
IJ 

I I 
(J 

I j 

Number 

E.2.4.76 

E.2.4.77 

E.2.4.78 

E.2.4.79 

E.2.4.80 

E.2.4.81 

E.2.4.82 

E.2.4.83 

E.2.4.84 

E.2.4.85 

E.2.4.87 

E.2.4.88 

E.2.4.89 

E.2.4.90 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

STAGE I WATANA RESERVOIR OUTFLOW TEMPERATURE AND ICE 
GROWTH, E-VI 

SIMULATED SUSITNA RIVER TEMPERATURES RIVER MILE 150, 
STAGE I 

SIMULATED SUSITNA RIVER TEMPERATURES RIVER MILE 130, 
STAGE I 

SIMULATED SUSITNA RIVER TEMPERATURES RIVER MILE 100, 
STAGE I 

SUSITNA RIVER TEMPERATURES AT RIVER MILE 130, NATURAL 
CONDITIONS 

SUSITNA RIVER TEMPERATURES AT RIVER MILE 130, WATANA 
OPERATING 

SUSITNA RIVER TEMPERATURES AT RIVER MILE 84, NATURAL 
CONDITIONS 

SUSITNA RIVER TEMPERATURES AT RIVER MILE 84, WATANA 
OPERATING 

SIMULATED TEMPERATURES AT RIVER MILE 130, VARIOUS INTAKE 
OPERATING POLICIES 

SIMULATED TEMPERATURES AT RIVER MILE 130, VARIOUS INTAKE 
OPERATING POLICIES . 

SIMULATED TEMPERATURES AT RIVER MILE 130, VARIOUS INTAKE 
OPERATING POLICIES 

SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 150, 
STAGE I 

SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 130, 
STAGE I 

SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 100, 
STAGE I 

SIMULATED RIVER ICE CONDITIONS, STAGE I VS. NATURAL 
1981-82 WEATHER CONDITIONS, CASE E-VI FLOWS 

xli 



Number 

E.2.4.91 

E.2.4.92 

E.2.4.93 

E.2.4.94 

E.2.4.95 

E.2.4.96 

E.2.4.97 

E.2.4.98 

E.2.4.99 

E.2.4.100 

-~-E. 2 .A_._lOL 

E. 2.4.102 

E.2.4 103 

E.2.4.104 

E.2.4.105 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

SIMULATED RIVER ICE CONDITIONS, STAGE I, 1981-82 WEATHER 
CONDITIONS, CASE E-I VS. CASE E-VI 

EAST FORK EKLUTNA CREEK SUSPENDED SEDIMENT PARTICLE SIZE 
DISTRIBUTION 

GLACIER FORK EKLUTNA CREEK SUSPENDED SEDIMENT PARTICLE 
SIZE DISTRIBUTION 

STOKES LAW FOR FALL VELOCITIES, VARIATIONS WITH RESPECT 
TO TEMPERATURE AND PARTICLE DENSITY 

EKLUTNA LAKE OUTFLOW SUSPENDED SEDIMENT 

SUSPENDED SEDIMENT SIZE DISTRIBUTION, SUSITNA RIVER NEAR 
CANTWELL 

SUSPENDED SEDIMENT RATING CURVE AT USGS GAGING STATION, 
SUSITNA RIVER NEAR CANTWELL 

WATANA RESERVOIR OUTFLOW SUS-PENDE-D SOLI-DS-, HIGH INFLOW 
YEAR 

WATANA RESERVOIR OUTFLOW SUSPENDED SOLIDS, LOW INFLOW 
YEAR 

WAT~NA RESERVOIR OUTFLOW SUSPENDED SOLIDS, AVERAGE 
INFLOW YEAR 

ISO-TURBIDITY VS. TIME, EKLUTNA LAKE AT STATION 9, 

ISO-TURBIDITY vs. TIME, EKLUTNA LAKE AT STATION 9, 

1983 

1984 

TURBIDITY vs. SUSPENDED SEDIMENT CONCENTRATION, SUSITNA 
RIVER 

TURBIDITY VS. SUSPENDED SEDIMENT CONCENTRATION IN 
SEVERAL ALASKAN RIVERS 

xlii 

.l 

l 
"j 

j 



I] 
I , 

I 1 
I 
I 

I I 
I J 

l j 

[j 

Number 

E.2.4.106 

E.2.4.107 

E. 2.4.108 

E. 2.4.109 

E.2.4.110 

E.2.4.111 

E.2.4.112 

E.2.4.113 

E. 2.4.114 

E.2.4.115 

E.2.4.116 

E.2.4.117 

E.2.4.118 

E.2.4.119 

E.2.4.120 

E.2.4.121 

E. 2.4.122 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

TURBIDITY VS. SUSPENDED SEDIMENT CONCENTRATION, EAST 
FORK TRIBUTARY TO EKLUTNA LAKE, 1984 

TURBIDITY VS. SUSPENDED SEDIMENT CONCENTRATION, GLACIER 
FORK TRIBUTARY TO EKLUTNA LAKE, 1984 

TURBIDITY VS. SUSPENDED SEDIMENT CONCENTRATION, EKLUTNA 
LAKE 

TURBIDITY VS. SUSPENDED SEDIMENT CONCENTRATION, EKLUTNA 
LAKE POWERHOUSE TAILRACE, 1984 

EMPIRICAL RELATIONSHIP OF NATURALLY OCCURRING TURBIDITY 
VERSUS SUSPENDED SEDIMENT CONCENTRATION FOR RIVERS AND 
LAKES IN ALASKA 

DEVIL CANYON BORROW SITE G 

DEVIL CANYON BORROW SITE MAP 

DEVIL CANYON QUARRY SITE K 

WATANA WATER SURFACE ELEVATION, STAGE II 

WATANA WATER SURFACE ELEVATION, MONTHLY' SUMMARY, 
STAGE II 

WATANA RESERVOIR INFLOW, STAGE II 

WATANA RESERVOIR OUTFLOW, STAGE II 

DEVIL CANYON WATER SURFACE ELEVATION, STAGE II 

DEVIL CANYON WATER SURFACE ELEVATION, MONTHLY SUMMARY, 
STAGE II 

DEVIL CANYON RESERVOIR INFLOW, STAGE II 

DEVIL CANYON RESERVOIR OUTFLOW, STAGE II 

WATANA WATER SURFACE ELEVATION, E-1, STAGE II 

xliii 



Number 

E.2.4.123 

E.2.4.124 

E.2.4.125 

E.2.4.126 

E.2.4.127 

E.2.4.128 

E.2.4.129 

E.2.4.130 

E.2.4.131 

E.2.4.132 

E.2.4.133 

E.2.4.134 

E.2.4.135 

E.2.4.136 

E.2.4.137 

E.2.4.138 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

WATANA WATEP SURFACE ELEVATION, MONTHLY SUMMARY, E-1, 
STAGE II 

WATANA RESERVOIR INFLOW, E-1, STAGE II 

WATANA RESERVOIR OUTFLOW, E-1, STAGE II 

DEVIL CANYON WATER SURFACE ELEVATION, E-1, STAGE II 

DEVIL CANYON WATER SURFACE ELEVATION, MONTHLY SUMMARY, 
E-1 , STAGE II 

DEVIL CANYON RESERVOIR INFLOW, E-1, STAGE II 

DEVIL CANYON RESERVOIR OUTFLOW, E-1, STAGE II 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1964 HYDROLOGY, STAGE II, E-VI FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1967- HYDROI;OGY,- -STAGE -I-I-, -E-VI--FI;OW -REQUIREMENTS-

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1970 HYDROLOGY, STAGE II, E-VI FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1981 HYDROLOGY, STAGE II, E-VI FLOW REQUIREMENTS 

AVERAGE -WEEKLY SUSITNA RIVER FLOWS AT-GOLD -CREEK FOR . 
. .. __ 19B2 __ HYDROLOGY_, STAGE_IL;_E~V.L_FLOR REQUIREMENTS_ ... ____ ... 

WEEKLY AVERAGE WATER SURFACE ELEVATIONS AT RIVER MILE 
124.4, STAGE II 

WEEKLY AVERAGE WATER SURFACE ELEVATIONS AT RIVER MILE 
130. 9, STAGE II 

WEEKLY AVERAGE WATER SURFACE ELEVATIONS AT RIVER MILE 
142.3, STAGE II 

SUSITNA RIVER STREAMFLOWS EXCEEDED 6%, 50% AND 97% OF 
THE TIME AT GOLD CREEK, STAGE II, E-VI FLOW 
REQUIREMENTS 

xliv 

l 

. l 

'1 

1 

' 1 

l 



I J 

! 
' I 
i I 

I I 

l I 

I 

11 

[J 

1.1 

j 

Number 

E.2.4.139 

E.2.4.140 

E.2.4.141 

E. 2 •. 4.142 

E.2.4.143 

E.2.4.144 

E.2.4.145 

E.2.4.146 

E.2.4.147 

E.2.4.148 

E.2.4.149 

E.2.4.150 

E.2.4.151 

E.2.4.152 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

SUSITNA RIVER STREAMFLOWS EXCEEDED 6% OF THE TIME AT 
GOLD CREEK, STAGE II, E-VI FLOW REQUIREMENTS 

SUSITNA RIVER STREAMFLOWS EXCEEDED 50% OF THE TIME AT 
GOLD CREEK, STAGE II, E-VI FLOW REQUIREMENTS 

SUSITNA RIVER STREAMFLOWS EXCEEDED 97% OF THE TIME AT 
GOLD CREEK, STAGE II, E-VI FLOW REQUIREMENTS 

SUSITNA RIVER STREAMFLOWS EXCEEDED 6%, 50% AND 97% OF 
THE TIME AT GOLD CREEK, STAGE II, E-I FLOW REQUIREMENTS 

SUSITNA RIVER STREAMFLOWS EXCEEDED 6% OF THE TIME AT 
GOLD CREEK, STAGE II 

SUSITNA RIVER STREAMFLOWS EXCEEDED 50% OF THE TIME AT 
GOLD CREEK, STAGE II 

SUSITNA RIVER STREAMFLOWS EXCEEDED 97% OF THE TIME AT 
GOLD CREEK, STAGE II 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1964 HYDROLOGY, STAGE II 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1967 HYDROLOGY, STAGE II 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1970 HYDROLOGY, STAGE II 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1981 HYDROLOGY, STAGE II 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1982 HYDROLOGY, STAGE II 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT WATANA DAMSITE, STAGE II 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT DEVIL CANYON DAMSITE, STAGE II 

xlv 



Number 

E.2.4.153 

E.2.4.154 

E.2.4.155 

E.2.4.156 

E.2.4.157 

E.2.4.158 

E. 2.4.159 

E.2.4.160 

E.2.4.161 

E.2.4.162 

E.2.4.164 

E.2.4.165 

E.2.4.166 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT GOLD CREEK, STAGE II 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT SUNSHINE, STAGE II 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT SUSITNA STATION, STAGE II 

DEVIL CANYON POWER INTAKE 

STAGE II DEVIL CANYON RESERVOIR OUTFLOW TEMPERATURE AND 
ICE_ GROWTH, (E-VI) , TWO LEVEL JNTAKE, PROPOSED PROJECT 

STAGE. II DEVIL CANYON RESERVOIR OUTFLOW TEMPERATURE AND 
ICE GROWTH, (E-VI), TWO LEVEL INTAKE, PROPOSED PROJECT 

STAGE II DEVIL CANYON RESERVOIR OUTFLOW TEMPERATURE AND 
ICE GROWTH, (E-VI), THREE LEVEL INTAKE 

-·-- ---·----- ---- -- -~------------

STAG~ II DEVIL CANYON RESERVOIR OUTFLOW TEMPERATURE AND 
ICE GROWTH, (E-VI), THREE LEVEL INTAKE 

STAGE II DEVIL CANYON RESERVOIR OUTFLOW TEMPERATURE AND 
ICE GROWTH, (E-VI), 9 FOOT DRAWDOWN 

STAGE II DEVIL CANYON RESERVOIR OUTFLOW TEMPERATURE AND 
ICE GROWTH, (E-VI), 9 FOOT DRAWDOWN 

-·----- ---~-- ·--

-STAGE-Ir-DEVIL-CANYON-RESERVOIK OUTFI.;OW -TEMPERATURE--A:ND 
ICE GROWTH, (E-I) 

STAGE II DEVIL CANYON RESERVOIR OUTFLOW TEMPERATURE AND 
ICE GROWTH (E-I) 

DEVIL CANYON RESERVOIR TEMPERATURE PROFILES, CASE E-VI 
STAGE II. 

DEVIL CANYON RESERVOIR TEMPERATURE PROFILES, CASE E-VI 
STAGE II 

xlvi 

., 
! 

-~l 

1 

. j 

l 
.1 

.1 

l 



' 1 

i I 
I ' 

II 
I I 

I I 
I J 

l il 

I 1 

I : 
I I 

lJ 

u 
t l 
i I 
_j 

Number 

E.2.4.167 

E.2.4.168 

E.2.4.169 

E.2.4.170 

E.2.4.171 

E.2.4.172 

E.2.4.173 

E.2.4.174 

E.2.4.175 

E.2.4.176 

E.2.4.177 

E.2.4.178 

E.2.4.179 

E.2.4.180 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

DEVIL CANYON RESERVOIR TEMPERATURE PROFILES, CASE E-VI 
STAGE II 

DEVIL CANYON RESERVOIR TEMPERATURE PROFILES, CASE E-VI 
STAGE II 

DEVIL CANYON RESERVOIR TEMPERATURE PROFILES, CASE E-VI, 
STAGE II 

DEVIL CANYON RESERVOIR TEMPERATURE PROFILES, CASE E-VI, 
STAGE II 

SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 150, 
STAGE II 

SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 130, 
STAGE II 

SIMULATED SUSITNA-RIVER TEMPERATURES, RIVER MILE 100, 
·sTAGE II 

SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 150, 
STAGE II 

SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 130, 
STAGE II 

SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 100, 
STAGE II 

SUSITNA RIVER TEMPERATURES AT RIVER MILE 130, WATANA AND 
DEVIL CANYON OPERATING 

SUSIT~A RIVER TEMPERATURES AT RIVER MILE 84, WATANA AND 
DEVIL CANYON OPERATING 

SIMULATED TEMPERATURES AT RIVER MILE 130, VARIOUS INTAKE 
OPERATING POLICIES 

SIMULATED TEMPERATURES AT RIVER MILE 130, VARIOUS INTAKE 
OPERATING POLICIES 

xlvii 



Number 

E. 2.4.181 

E.2.4.182 

E. 2.4.183 

E.2.4.184 

E.2.4.185 

E.2.4.186 

E.2.4.187 

E.2.4.188 

E.2.4.189 

E.2.4.190 

E.2.4.19L 

E.2.4.192 

E.2.4.193 

E.2.4.194 

E•2.4.195 

E.2.4.196 

E.2.4.197 

851017 

Title 

SIMULATED 
STAGE II 

SIMULATED 
STAGE II 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

SUSITNA RIVER TEMPERATURES, 

SUSITNA RIVER TEMPERATURES, 

RIVER MILE 150, 

RIVER MILE 130, 

SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 100, 
STAGE II 

SIMULATED RIVER ICE CONDITIONS, STAGE II VS. NATURAL 
1981-82 WEATHER CONDITIONS, CASE E-VI FLOWS 

SIMULATED RIVER ICE CONDITIONS, STAGE II, 1981-82 
WEATHER CONDITIONS, CASE E-I VS. CASE E-VI 

WATANA RESERVOIR OUTFLOW SUSPENDED SOLIDS, STAGE II, 
AVERAGE YEAR 

DEVIL CANYON OUTFLOW SUSPENDED SOLIDS, STAGE II, AVERAGE 
YEAR 

WATANA QUARRY SITE A PLAN AND SECTIONS 

WATANA WATER SURFACE ELEVATION, EARLY STAGE III 

WATANA WATER SURFACE ELEVATION, MONTHLY SUMMARY, EARLY 
STAGE III 

. WATANA RESERVOIR INFLOW, EARLY_STAGE II I 

WATANA RESERVOIR OUTFLOW, EARLY STAGE III 

DEVIL CANYON WATER SURFACE ELEVATION, EARLY STAGE III 

DEVIL CANYON WATER SURFACE ELEVATION, MONTHLY SUMMARY, 
EARLY STAGE II I 

DEVIL CANYON RESERVQ:t:R INfLOW:, EARLY STAGE III 

DEVIL CANYON RESERVOIR OUTFLOW, EARLY STAGE III 

WATANA WATER SURFACE ELEVATION, LATE STAGE III 

xlviii 

II 

-1 

.1 

' 1 

i 
l 

1 



I i 
I J 

i i. 
I 

' l 
I j 
I __ , 

' l 

ll 
I 1 

!J 

I ) 

i.J 
·. I 
iJ 

. l 
I I I , \ ____ , 

Number 

E.2.4.198 

;· 

E.2.4.199 

E.2.4.200 

E.2.4.201 

E.2.4.202 

E.2.4.203 

E.2.4.204 

E.2.4.205 

E.2.4.206 

E.2.4.207 

E.2.4.208 

E.2.4.209 

E.2.4.210 

E. 2 .4. 211 

E.2.4.212 

E. 2 .4. 213 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

WATANA WATER SURFACE ELEVATION, MONTHLY SUMMARY, LATE 
STAGE III 

WATANA RESERVOIR INFLOW, LATE STAGE III 

WATANA RESERVOIR OUTFLOW, LATE STAGE III 

DEVIL CANYON WATER SURFACE ELEVATION, LATE STAGE III 

DEVIL CANYON WATER SURFACE ELEVATION, MONTHLY SUMMARY, 
LATE STAGE III 

DEVIL CANYON RESERVOIR INFLOW, LATE STAGE III 

DEVIL CANYON RESERVOIR OUTFLOW, LATE STAGE_ III 

WATANA WATER SURFACE ELEVATION,· E-I FLOW REQUIREMENTS, 
LATE STAGE III . . 

DEVIL CANYON WATER SURFACE ELEVATION, E-1 FLOW 
REQUIREMENTS, LATE STAGE III 

WATANA WATER SURFACE ELEVATION, MONTHLY SUMMARY, E-1 
FLOW REQUIREMENTS, LATE STAGE III 

DEVIL CANYON WATER SURFACE ELEVATION, MONTHLY SUMMARY, 
. E-1 FLOW REQUIREMENTS, LATE STAGE III 

WATANA RESERVOIR INFLOW, E~1 FLOW REQUIREMENTS, LATE 
STAGE III 

WATANA RESERVOIR OUTFLOW, E-1 FLOW REQUIREMENTS, LATE 
STAGE III 

DEVIL CANYON RESERVOIR INFLOW, E-1 FLOW REQUIREMENTS, 
LATE STAGE III 

DEVIL CANYON RESERVOIR OUTFLOW, E-1 FLOW REQUIREMENTS, 
LATE STAGE II I 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1964 HYDROLOGY, LATE STAGE III 

xlix 



Number 

E.2.4.214 

E. 2.4. 215 

E.2.4.216 

E.2.4.217 

E. 2.4. 218 

E.2.4.219 

E.2.4.220 

E.2.4.221 

E.2.4.222 

E.2.4.223 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1967 HYDROLOGY, LATE STAGE III, E-VI FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1970 HYDROLOGY, LATE STAGE III, E-VI FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1981 HYDROLOGY, LATE STAGE III, E-VI FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1982 HYDROLOGY, LATE STAGE III, E-VI FLOW REQUIREMENTS 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1964 HYDROLOGY, LATE STAGE III, 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1967 HYDROLOGY, LATE STAGE III 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1970 HYDROLOGY; LATE STAGE III, 

AVERAGE WEEKLY SUSITNA RIVER.FLOWS AT GOLD CREEK FOR 
1981 HYDROLOGY, LATE STAGE III 

AVERAGE WEEKLY SUSITNA RIVER FLOWS AT GOLD CREEK FOR 
1982 HYDROLOGY, LATE STAGE III 

WEEKLY AVERAGE WATER SURFACE ELEVATIONS AT RIVER MILE 
1.24:!4, M~X §'!'AGE .III 

----·····-----·~~ -~~---------
E.2.4.224 WEEKLY AVERAGE WATER SURFACE ELEVATIONS ATRIVElCMI-:CIC _____ _ 

E.2.4.225 

E.2.4.226 

851017 

130.9, EARLY STAGE III 

WEEKLY AVERAGE WATER SURFACE ELEVATIONS AT RIVER MILE 
142.3 EARLY STAGE III 

WEEKLY AVERAGE WATER SURFACE ELEVATIONS AT RIVER MILE 
124.4, LATE STAGE III 

1 

' l 

1 

1 

1 
' I 

. I 
1 .. ' 

·.' '{ 

l 



I ' 
I I 
I i 

I l 

I ! 
I 'I 
I l 

I l 
I J 

( 1 

I ! 
I I 
' I 
\ -

I, I 
l J 

I 
I I 
' I 

II 
: ... J 

Number 

E.2.4.227 

E.2.4.228 

E.2.4.229 

E.2.4.230 

E.2.4.231 

E.2.4.232 

E.2.4.233 

E.2.4.234 

E.2.4.235 

E.2.4.236 

E.2.4.237 

E.2.4.238 

E.2.4.239 

E.2.4.240 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

WEEKLY AVERAGE WATER SURFACE ELEVATIONS AT RIVER MILE 
130.9, LATE STAGE III 

WEEKLY AVERAGE WATER SURFACE ELEVATIONS AT RIVER MILE 
142.3, LATE STAGE III 

SUSITNA RIVER STREAMFLOWS EXCEEDED 6%, 50% AND 97% OF 
THE TIME AT GOLD CREEK, EARLY STAGE III 

SUSITNA RIVER STREAMFLOWS EXCEEDED 97% OF THE TIME AT 
GOLD CREEK, EARLY STAGE III 

SUSITNA RIVER STREAMFLOWS EXCEEDED 50% OF THE TIME AT 
GOLD CREEK, EARLY STAGE III 

SUSITNA RIVER STREAMFLOWS EXCEEDED 6% OF THE TIME AT 
GOLD CREEK, EARLY STAGE III 

SUSITNA RIVER STREAMFLOWS EXCEEDED 6%, 50% AND 97% OF 
THE TIME AT GOLD CREEK, LATE STAGE III 

SUSITNA RIVER STREAMFLOWS EXCEEDED 97% OF THE TIME AT 
GOLD CREEK, LATE STAGE III 

SUSITNA RIVER STREAMFLOWS EXCEEDED 50% OF THE TIME AT 
GOLD CREEK, LATE STAGE III 

SUSITNA RIVER STREAMFLOWS EXCEEDED 6% OF THE TIME AT 
GOLD CREEK, LATE STAGE III 

SUSITNA RIVER STREAMFLOWS EXCEEDED 6%, 50% AND 97% OF 
THE TIME AT GOLD CREEK, LATE STAGE III 

SUSITNA RIVER STREAMFLOWS EXCEEDED 6% OF THE TIME AT 
GOLD CREEK, LATE STAGE III 

SUSITNA RIVER STREAMFLOWS EXCEEDED 50% OF THE TIME AT 
GOLD CREEK, LATE STAGE III 

SUSITNA RIVER STREAMFLOWS EXCEEDED 97% OF THE TIME AT 
GOLD CREEK, LATE STAGE III 

li 



Number 

E.2.4.241 

E.2.4.242 

E.2.4.243 

E.2.4.244 

E.2.4.245 

E.2.4.246 

E.2.4.247 

E.2.4.248 

E.2.4.249 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF FIGURES (cont'd) 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT WATANA DAMSITE, EARLY STAGE III 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT DEVIL CANYON DAMSITE, EARLY STAGE III 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT GOLD CREEK, EARLY STAGE III 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT SUNSHINE, EARLY STAGE III 

FLOW DURATIONCURVES,BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT SUSITNA STATION, EARLY STAGE III 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT WATANA DAMSITE, LATE STAGE III 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RI~VER AT -DEVIL CANYON-DAMSITE, LATE STAGE III 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT GOLD CREEK, LATE STAGE III 

FLOW DURATION CURVES BASED ON MONTHLY DISCHARGE, SUSITNA 
RIVER AT SUNSHINE, LATE STAGE III 

FLOW DUM'l.'I.QlL~CURVES BA~J~.J:>~ON_MQ!ITJ:!LX J:)'J:~C:-~~Q:E:, SUSITNA 
RIVER AT SUSITNA STATION LATE STAGE III 

-···--- -·-~----~---------~--------~-------------·~----··· 

E.2.4.251 

E.2 .• 4.252 

E.2.4.253 

E.2.4.254 

851017 

WATANA MULTILEVEL INTAKE, STAGE III 

LATE STAGE III DEVIL CANYON RESERVOIR OUTFLOW 
TEMPERATURE AND ICE GROWTH, E-VI 

tAtE STAGE II! . .DEVIl. ·cANYON RE-SERVOIR OUTFLOW 
TEMPERATURE AND ICE GROWT}l, E-VI 

EARLY STAGE III DEVIL CANYON RESERVOIR OUTFLOW 
TEMPERATURE AND ICE GROWTH, E-VI 

lii 

l 
l 

. j 
1 

.J 

\ 

J 
.. l 
' l 

} 

1 

I 

l 

. ) 



1 'r 
I 

I ! 

I l EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

r -, 
LIST OF FIGURES (cont'd) 

.. 
I Number Title 
i 
I E.2.4.255 EARLY STAGE III DEVIL CANYON RESERVOIR OUTFLOW 

TEMPERATURE AND ICE GROWTH, E-VI 

E.2.4.256 LATE STAGE III DEVIL CANYON ~ESERVOIR OUTFLOW -
TEMPERATURE AND ICE GROWTH, E-I 

I l 
E.2.4.257 LATE STAGE III DEVIL CANYON RESERVOIR OUTFLOW 

TEMPERATURE AND ICE GROWTH, E-I 

i l E.2.4.258 WATANA RESERVOIR TEMPERATURE PROFILES, LATE STAGE III 

E.2.4.259 WATANA RESERVOIR TEMPERATURE PROFILES, LATE STAGE III 

E.2.4.260 WATANA RESERVOIR TEMPERATURE PROFILES, LATE STAGE III 

1 E.2.4.261 WATANA RESERVOIR TEMPERATURE PROFILES, LATE STAGE III 
I 

E.2.4.262 WATANA RESERVOIR TEMPERATURE PROFILES, LATE STAGE III 
1 

I E.2.4.263 WATANA RESERVOIR TEMPERATURE PROFILES, LATE STAGE III 

E.2.4.264 SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 150, 
LATE STAGE III 

I 1 
E.2.4.265 SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 130' 

I j LATE STAGE III 
1, 1 

E.2.4.266 SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 100, 
i \ LATE STAGE III : \ 

ll .J 

E.2.4.267 SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 150, 
i LATE AND EARLY STAGE III 
I 

1_! 
E.2.4.268 SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 130, 

LATE AND EARLY STAGE II I 

E.2.4.269 SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 100, 

! I 
LATE AND EARLY STAGE III 

E.2.4.270 SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 150, 1. ~ 

LATE STAGE III, E-I FLOW REQUIREMENTS 
I 

!J 

851017 liii 



Number 

E.2.4.271 

E.2.4.272 

E.2.4.273 

E.2.4.274 

E.2.4.275 

E.2.4.276 

E~2.4.277 

E.2.4.279 

E.2.4.280 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATE:R USE AND QUALITY 

LIST OF FIGURES (cont'd) 

SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 130, 
LATE STAGE III, E-I FLOW REQUIREMENTS 

SIMULATED SUSITNA RIVER TEMPERATURES, RIVER MILE 100, 
LATE STAGE III, E-I FLOW REQUIREMENTS 

SUSITNA RIVER TEMPERATURES AT RIVER MILE 130, WATANA 
AND DEVIL CANYON OPERATING 

SUSITNA RIVER TEMPERATURES AT RIVER MILE 84, WATANA AND 
DEVIL CANYON OPERATING 

SIMULATED RIVER ICE CONDITIONS, STAGE III VS. NATURAL 
1981-82 WEATHER CONDITIONS, CASE E-VI FLOWS 

SIMULATED RIVER ICE CONDITIONS, STAGE III, 1981-82 
WEATHER CONDITIONS, CASE E-1 VS. CASE E-VI 

STAGE III DEVIL CANYON RESERVOIR OUTFLOW SUSPENDED 
SOLIDS, AVERAGE YEAR 

STAGE III DEVIL CANYON RESERVOIR-OUTFLOW SUSPENDED 
SOLIDS, AVERAGE YEAR 

STAGE III,WATANA RESERVOIR OUTFLOW SUSPENDED SOLIDS, 
AVERAGE YEAR 

STAGE III WATANA RESERVOIR OUTFLOW SUSPENDED SOLIDS, 
AVERAGE YEAR 

liv 

') 

l 
, I 

,] 



i l 

,i) 

i , I 
! 

l I , I 
l ' 

I I 
! .~J 

lj 

J 

Number 

E.2.2.1 

E.2.2.2 

E.2.2.3 

E.2.2.4 

E.2.2.5 

.E.2.2.6 

E.2.2.7 

E.2.2.8 

851017 

Title 

EXHIBIT E - CHAPTER 2 
WATER USE AND QUALITY 

LIST OF PHOTOS 

FRAZIL IC~ UPSTREAM FROM WATANA 

ICE COVER DOWNSTREAM FROM WATANA SHOWING NATURAL 
LODGEMENT POINT 

SLOUGH 9 APPROXIMATELY 3,500 FEET UPSTREAM FROM SLOUGH 
MOUTH, DECEMBER 1982 

SLOUGH 8A FREEZE-UP, DECEMBER 1982 

SLOUGH 8A NEAR LRX-29 LOOKING UPSTREAM 

SLOUGH 8A 

SLOUGH 8A SHOWING FLOODING DURING FREEZE-UP 

ENLARGEMENT OF PHOTO E.2.2.7 SHOWING TURBULENT FLOW 

lv 

;. 
! 



I , 

I . 

I . 
i i 

I ' 
I : 

I : 

[ ; 
I I 

: 
[j 

l ) 

2 ... WATER USE AND QUALITY 

FIGURES 



I l 
I , 

I J 

I l 
J 

[l 

I 1 

n 
ll 
ll 

u 
IJ 

LOCATION •AAP 

SCALE 

WATANA BORROW SITE MAP 

SCALE 0~~~4~-iiiiiiB MILES 

BORROW/QUARRY SITE 

NOTE• 

I. PROPOSED SOURCE OF IMPERVIOUS 
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STAGE III: ONLY. 

4. REQUIRED EXCAVATIONE WILL SATISFY 
ALL STAGE I ROCKFILL REQUIREMENTS. 
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LEGEND: 

AUGUST 1958 FLOWS 

...(!L FILLING SEQUENCE I, AUGUST 1958 
FLOWS -WATANA MINIMUM STORAGE 

@ CRITERIA VIOLATED . 

-· •- FILLING SEQUENCE 2 1 AUGUST 1958 
FLOWS- WATANA CAPABLE OF 
ABSORBING HYDROGRAPH 

15 

AUGUST 

20 25 30 

NOTES: 

I. WATANA FLOW ASSUMED TO BE 84% OF 
GOLD CREEK FLOW. 

2. RESERVOIR FILLING CRITERIA EXCEEDED 
WITH SEQUENCEQ) . 

3. NEGLIGIBLE CHANGE .IN DAM HEIGHT 
DURING FLOOD EVENT 

4. MAXIMUM RELEASE AT WATANA 31,000 CFS 
(COMBINED POWERHOUSE AND OUTLET 
FACILITY DISCHARGE). 

FLOW VARIABILITY AT GOLD CREEK 
DURING WATANA FILLING 

FIGURE E.2.4.4 
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1. CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

STAGE 1 OF 3 STAGE 
PROJECT 

AVERAGE WEEKLY VALUES 

E~VI FLOW REQUIREMENTS 

TEMPERATURES SIMULATED 
BY SNTEMP FOR PERIOD 
DECEMBER-MARCH SHOULD 
BE USED WITH CAUTION AS 
AN ICE COVER MAY EXIST 
ON RIVER AND SNTEMP 
DOES NOT SIMULATE 
TEMPERATURES UNDER AN 
ICE COVER (SEE RIVER ICE 
SIMULATIONS) 

SIMULATED NATURAL 
TEMPERATURES 

SIMULATED TEMPERA TUREl 
PHASE 1 OF TWO STAGE 
PROJECT (FOR COMPARISC 

SIMULATED TEMPERA TUREl 
STAGE 1 OF PROPOSED 
PROJECT 

MAY JUN JUL AUG Sf.:pt OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

' 1981 I I : 1982 

AlASI\A POWER AUTIIORITY 

.-~~~~~{!~!·!~~~!~!!~i~~~~' -·-
SIMULATED SUSITHA 

RIVER TEMPERATURES 
RI.VER NILE 150 

I FIGURE E.2.4. 77 ~~~~S-TAGE I I" -
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1. CLIMATOLOGICAL AND 
HYDROLOGICAL OAT A 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

STAGE 1 OF 3 STAGE 
PROJECT 

AVERAGE WEEKLY VALUES 

5. E-VI FLOW REQUIREMENTS 

TEMPERATURES SIMULATED 
BY SNTEMP FOR PERIOD 
NOVEMBER-APRIL SHOULD 
BE USED WITH CAUTION AS 
AN ICE COVER MAY EXIST 
ON RIVER AND SNTEMP 
DOES NOT SIMULATE 
TEMPERATURES UNDER AN 
ICE COVER (SEE RIVER ICE 
SIMULATIONS) 

LEGEND 

SIMULATED NATURAL 
TEMPERATURES 

SIMULATED TEMPERATURES 
PHASE 1 OF TWO STAGE 
PROJECT (FOR COMPARISOI 

SIMULATED TEMPERATURES 
STAGE I OF PROPOSED 
PROJECT 

ALASKA POWER AUTttOAITY 

SlOlHA. UTIJflOf UCJRJC f'1lOJEC1 

SIMULATED SUSITHA 
RIVER TEMPERATURES 

RIVER MILE 130 
STAGE I 

~.:..~1. -FIGURE E.2.4. 7 B -·-·1- r 
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NOTES: 

1. CLIMATOLOGICAL AND. 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

STAGE 1 OF 3 STAGE 
PROJECT 

AVERAGE WEEKLY VALUES 

E-VI FLOW REQUIREMENTS 

TEMPERATURES .SIMULATED 
BY SNTEMP FOR PERIOD 
NOVEMBER - APRIL SHOULD 
BE USED WITH CAUTION AS 
AN ICE COVER MAY EXIST 
ON RIVER AND SNTEMP 
DOES NOT SIMULATE 
TEMPERATURES UNDER AN 
ICE COVER (SEE RIVER ICE 
SIMULATIONS) 

LEGEND 

SIMULATED NATURAL 
TEMPERATURES 

SIMULATED TEMPERATURE 
PHASE 1 OF TWO STAGE 
PROJECT (FOR COMPARIS 

SIMULATED TEMPERA lURE 
STAGE 1 OF PROPOSED 
PROJECT 

ALASKA POWER AUTHORITY 

MAY JUN JUL AUG S/E~ OCT NOV DEC '"'AN FEB MAR APR MAY JUN JUL AUG SEP 
=- --iiiiiH~!!!!~l"i"CiR~-,,.-,tO,....Jl~Ct---1 

SIMULATED SUSITNA 
RIVER TEMPERA TUnES 

RIVER MILE 100 1982 ~~.::j ... STAGEI 
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WATER WEEK 

NOTE " 

SIMULATIONS WERE MADE FOR NATURAL 
CONDITIONS AND ARE PRESENTED TO 

ILLUSTRATE TEMPERATURE DIFFERENCES 
FOR WET. DRY AND AVERAGE FLOW 
CONDITIONS AT RIVER MILE 130 
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SUSITNA RIVER TEMPERATURES AT 
RIVER MILE 130 NATURAL CONDITIONS 
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JUNE 

NOTE 

. SIMULATIONS WERE MADE FOR FIRST 
STAGE OF TWO STAGE PROJECT FOR 
STAGE I ENERGY DEMANDS. 
AND ARE PRESENTED TO ILLUSTRATE 
TEMPERATURE DIFFERENCES FO~_ 
WET. DRY AND AVERAGE FLOW 
CONDITIONS 
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SUSITNA RIVER TEMPERATURE AT RIVER 
MILE 130 WA T ANA OPERATING 
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JUNE 

NOTE 

SIMULATIONS WERE MADE FOR NATURAL 
CONDITIONS AND ARE PRESENTED TO . 

ILLUSTRATE TEMPERATURE DIFFERENCES 
FOR WET. DRY AND AVERAGE FLOW 
CONDITIONS IN RIVER DOWNSTREAM 
OF TALKEETNA · 
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SUSITNA RIVER TEMPERATURES AT 
RIVER MILE 84 NATURAL CONDITIONS 
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NOTE 

SIMULATIONS WERE MADE FOR FIRST 
STAGE OF TWO STAGE PROJECT FOR 
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AND ARE PRESENTED TO ILLUSTRATE 
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CONDITIONS DOWNSTREAM OF 
TALKEETNA 

. i 
01-~~M~A-Y~~~J~U-N~E~~~JU+1 L~Yr' ~~~~~~~~~~~~~~--

30 35 40 I I 45 50 

IWfTER WEEK 

I . 

-· 

5 

SUSITNA RIVER TEMPERATURES AT 
RIVE_R MILE 84 W AT ANA OPERATING 

FIGURE E.2.4.83 



13~------------------------------------------------------------------~ 

12 

1 

10 

9 

8 

7 

6 

5 

3 

2 

1 

NOTE: 
PURPOSE OF SIMULATIONS IS TO ILLUSTRATE 
TEMPERATURE DIFFERENCES OF VARIOUS POLICIES 
OF OPERATING MULTI-LEVEL INTAKE. THE 
COMPARISONS OF THE VARIOUS POLICIES ARE NOT 
DEPENDENT ON FLOW REGIME AND THUS ARE VALID 
EVEN THOUGH CARRIED OUT WITH CASE C PRIOR TO 
THE APPLICANTB SELECTION OF CASE E-VI AS iTS 
PREFERRED ALTERNATIVE.·. 

NATURAL 

CASE C 
11
1NFLOW TEMP. MATCHING'' 

CASE C WARMEST WATER MULTI-LEVEl INTAKE 

CASE C LOWEST LEVEL MULTI-LEVEL INTAKE 

CASE C WARMEST W A TEA EL. 1800 & MULTI-LEVEL INTAKE 

2 9 16 23 30 6 13 20 27 4 11 18 25 1 8 15 22 29 5 12 19 26 4 11 18 25 
MAY JUNE JULY 

1981 
AUGUST SEPT. OCT. 

SIMULATED TEMPERATURES AT RIVER MILE 130 
VARIOUS INTAKE OPERATING POLICIES FIGURE E.2.4.84 
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)
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'NOTE: I PURPOSE OF SIMULATIONS IS TO ILLUSTRATE 

, TEMPERATURE DIFFERENCES OF VARIOUS POLICIES 
OF OPERATING MULTI-LEVEL INTAKE. THE 

~ COMPARISONS OF THE VARIOUS POLICIES ARE NOT 
DEPENDENT ON FLOW REGIME' AND THUS ARE VALID ? EVEN THOUGH CARRIED OUT WITH CASE C PRIOR TO 

1 
THE APPLICANTS· SELECTION OF CASE E-VI AS iTS 

-::::·····.l PREFERRED AlTERNATIVE. 
;;.;3:~ .. --- NATURAL 
., --- CASE C WARMEST WATER EXISTING INTAKE 

CASE C WARMEST WATER EL. 1800 
& MULTI-LEVEL INTAKES 

CASE C WARMEST WATER EL. 1636 
& MULTI-LEVEL INTAKES (COINCIDENT WITH----

---- CASE C INFLOW TEMPERATURE MATCHING 

2 9 16 23 30 6 13 20 27 4 11 18 25 1 8 15 22 29 5 12 19 26 4 11 18 25 
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SIMULATED TEMPERATURES AT RIVER MILE 130 
VARIOUS INTAKE OPERA TIN~ POLICIES 

FIGURE E.2.4.B6 
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NOTES: 

1. CLIMATOLOGICAL AND 
HYDROLOGICAL OAT A 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 1 OF 3 STAGE 
PROJECT 

4. AVERAGE WEEKLY VALUES 

5. TEMPERATURES SIMULATED 
BY SNTEMP FOR PERIOD 
DECEMBER- MARCH SHOULD 
BE USED WITH cAUTION AS 
AN ICE COVER MAY EXIST 
ON RIVER AND SNTEMP 
DOES NOT SIMULATE 
TEMPERATURES UNDER AN 
ICE COVER 

LEGEND 

-- SIMULATED NATURAL 
TEMPERATURES 

----- SIMULATED 
TEMPERATURES E-VI 
FLOW REQUIREMENTS 
PROPOSED PROJECT 

---SIMULATED 
TEMPERATURES E-1 
FLOW REQUIREMENTS 
(FOR COMPARISON) 

Al.ABKA POWER AUTHORITY 

SUSRHA tnonoEUCfRIC PAO~CI 

SIMULATED SUSITNA 
MAY JUN JUL AUG SE[P :ocT NOV DEC J~N FEB MAR APR MAY JUN JUL AUG SEP 

RIVER TEMPERATURES 

1981 1982 RIVE:T:JH 15D 

~.:..~1-. 

FIGURE E.2.4. 87 ----·-·1- ~--
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NOTES: 

CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

STAGE 1 OF 3 STAGE 
PROJECT 

4. AVERAGE WEEKLY VALUES 

6. TEMPERATURES SIMULATED 
BY SNTEMP FOR PERIOD 
NOVEMBER-APRIL SHOULD 
BE USED WITH CAUTION AS 
AN ICE COVER MAY EXIST 
ON RIVER AND SNTEMP 
DOES NOT SIMULATE 
TEMPERATURES UNDER AN 
ICE COVER 

-- SIMULATED NATURAL 
TEMPERATURES 

----- SIMULATED 
TEMPERATURES E-VI 
FLOW REQUIREMENTS 
PROPOSED PROJECT 

---SIMULATED 
TEMPERATURES E-1 
FLOW REQUIREMENTS 
(FOR COMPARISON) 

ALASKA POWER AuntORITY 

SUSilNA UYOOOEUC1AIC PROJECt 

SIMULATED SUBITNA 
RIVER TEMPERATURES 

RIVER MILE 130 
STAGE· I 

~~~-· -

··-

FIGURE E.2.4. 88 -·-·1- I' 
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NOTES: 

CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR' 
MULTI-LEVEL INTAKE 

STAGE 1 OF 3 STAGE 
PROJECT 

AVERAGE WEEKLY VALUES 

TEMPERATURES SIMULATED 
BY SNTEMP FOR PERIOD 
NOVEMBER-APRIL SHOULD 
BE USED WITH CAUTION AS 
AN ICE COVER MAY EXIST 
ON RIVER AND SNTEMP 
DOES NOT SIMULATE 
TEMPERATURES UNDER AN 
ICE COVER (SEE RIVER ICE 
SIMULATIONS) 

LEGEND 
--SIMULATED NATURAL 

TEMPERATURES 

-- --- SIMULATED 
TEMPERATURES E-VI 
FLOW REQUIREMENTS 
PROPOSED PROJECT 

--- SIMULATED 
TEMPERATURES E-1 
FLOW REQUIREMENTS 
(FOR COMPARISON) 

AlABKA POWER AUTHORITY 

MAY JUN JUL AUG S!EF? OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP SUSflHA HY'OAOU(CIRtC PfiO.ECt 

i ' 

19811 
I 
I 
! 

1982 

FIGURE E.2.4. 89 

SIMULATED SUSITHA 
RIVER TEMPERATURES 

RIVER MILE 100 
STAGE I 
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f3000 cfs OPEN WATER SURFACE PROFILE~ 
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NOTES: 
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100 

-·-· 
I 

110 

1. STAGE I SIMULATION BASED ON CASE E-VI 
FLOWS. STAGE I ENERGY DEMAND, INFLOW 
MATCHING TEMPERATUR'E POLICY. 

2. NATURAL CONDITIONS NOT SIMULATED 
UPSTREAM OF RM 140. 

3 3000 cfs REPRESENTS TYPICAL WINTER 
FLOW UNDER NATURAL CONDITIONS 
AT FREEZE UP. 

IMJ£00ll/A co {g(IDJA@©@ SUSITNA JOINT VENTURE 

ALASKA POWER AUTHORITY 

120 
RIVER MILE 

LEGEND: 

·-·-
IIIII 

T 
130 

NATURAL CONDITIONS 

STAGE I OPERATING 

\ .. 
\ IL. ......... / 

I 
140 

NATURAL SLOUGH BERM ELEVATION 

<SEE TABLE E.2.4.23) 

SIMULATED RIVE'R ICE CONDITIONS 
STAGE I vs. NATURAL 

1981-82 WEATHER CONDITIONS 
CASE. E-VI FLOWS /.kG.~~~o 
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TEMPERATURES E-VI 
FLOW REQUIREMENTS 
PROPOSED PROJECT 

---SIMULATED 
TEMPERATURES E-1 
FLOW REQUIREMENTS" 
(FOR COMPARISON) 

AlABKA·POWER AUTHORITY 

susrtNA ttYonou£ctmc mo.a;ct 

SIMULATED SUSITHA 
RIVER TEMPERATURES 

RIVER MILE 100 
STAGE II 

~.:...~I 

I FIGURE E.2.4.1B3 ---·1- ~--
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NOTES: 
1. STAGE II SIMULATION BASED ON CASE 

E-VI FLOWS, STAGE Jr ENERGY 
DEMAND, INFLOW MATCHING 
TEMPERATURE POLICY 

..... 

~ 

2. NATURAL CONDITIONS NOT SIMULATED 
UPSTREAM OF RM 140. 

3. 3000 cfs REPRESENTS TYPICAL WINTER 
FLOW UNDER NATURAL CONDITIONS 
• ,.._.._ ... .._ v 

FIGURE E.2.4..184 

120 

RIVER MILE 

LEGEND: 

---NATURAL CONDITIONS 

--·-·STAGE II OPERATING 

• 
I 

140 

Ill NATURAL SLOUGH BERM ELEVATION 
SEE TABLE E.2.4. 23 

. SIMULATED RIVER ICE CONDITIONS 
STAGE~ ILvs. NATURAL 

'1981-82 WEATHER CONDITIONS 
CASE E-VI FLOWS 

! 
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NOTES: 
1. SIMULATIONS BASED ON STAGE II ENERGY 

DEMAND, INFLOW MATCHING TEMPER-
ATURE POLICY, - ·· ·- ·-··-

2. 3000 cfs REPRESENTS TYPICAL WINTER 
FLOW UNDER NATURAL CONDITIONS 
AT FREEZE UP. 
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~ ·- ... 

I I 
130 140 

LEGEND: 
---CASE E-1 FLOWS 
·~·-.- GL\SE E:-\.IJ FLQWS 
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II . NATURAL SLOUGH BERM 
ELEVATION (SEE TABLE 
E.2.4.24) 
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SIMULATED RIVER ICE CONDITIONS 
1 l 

STAGE II 

FIGURE E.2.4.185 

1981;,;;,82 WEATHER CONDITIONS : j' 

CASE E=l vs. CASE E-VB 
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NOTES• 

1. SSC INFLOW VALUES REPRESENT THE 0-3 MICRON R~GE AND ARE 
15/. OF TSS 

ALASKA PO~ER AUTHORITY 
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SECTION G- G 

QUARRY SITE 

t 

LEGEND 
STRUCTURE 

r-:-:_-.:·:_-~1 SUSPECTED FRACTURE ZONE WITH LOCAL SHEARING 

~ BEDROCK OUTCROP 

~ SHEAR ZONE 

CONTACTS 

----MAPPED LIMIT OF BORROW SITE 

OTHER 

D D 
t.t 

NOTES 

CROSS- SECTION LOCATIONS 

SAMPLE LOCATION (APPROXIMATE) 

I. SELECTED TYPICAL SECTIONS SHOWN. 

2. VERTICAL SCALE 4 TIMES HORIZONTAL SCALE. 

3. 50 FOOT CONTOURS REPRODUCED FROM REFERENCED 
BASE MAP. 

4. CONTOUR INTERVAL 50 FEET 

5. QUARRY SITE LIMITS BASED ON PRELIMINARY MAPPING AND 
IS SUBJECT TO RESULTS OF DESIGN EXPLORATIONS . 

6. INTERPRETATION BASED ON AIR PHOTO INTERPRETATION AND 
RECONNAISSANCE, AND SURFICIAL GEOLOGY MAPPING • 

7. PHOTO TAKEN AUGUST, 1981. 

B. LITHOLOGY AND CONTACTS WITHIN QUARRY A REQUIRE 

FUTURE DELINEATION 

9. QUARRY SITE A IS A PROPOSED SOURCE OF 

ROCKFILL FOR STAGE ill CONSTRUCTION. 

QUARRY SITE A PLAN AND SECTIONS 
O• ~~~4~0~0;;;;;;;;;;;8~00 FEET SCALE e= 

FIGURE E. 2.4.188 
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NOTES: 

1. CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
982 

2. INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3 STAGE 
PROJECT 

AVERAGE WEEKLY VALUES 

E-VI FLOW REQUIREMENTS 

DEVIL CANYON DRAWDOWN 
OF 50 FEET-2 LEVELS OF 
SHUTTERS 

EGEND 

SIMULATED NATURAL 
TEMPERATURES 

-- SIMULATED TEMPERATURE~ 
STAGE 3 OF PROPOSED 
PROJECT 

- SIMULATED TEMPERATURES 
PHASE 2 OF TWO STAGE 
PROJECTl .CASE C FLOW 
REQUIREMENTS 
(FOR COMPARISON) 

ALASKA POWER AunfORITY 

MAY JUN JUL AUG S~P!OCT NOV DEC J~NFEB MAR APR MAY JUN JUL AUG SEP 
' . I I I SIMULATED SUSITNA 

RIVER TEMPERATURES 
RIVER MILE 150 

LATE STAGE Ill 
1981 ' 19 82 
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1. CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3-STAGE PROJECT 

4. AVERAGE WEEKLY VALUES 

E-VI FLOW REQUIREMENTS 

DEVIL CANYON DRAWDOWN 
OF 50 FEET- 2 LEVELS 
OF SHUTTERS 

LEGEND 

SIMULATED NATURAL 
TEMPERATURES 

SIMULATED .TEMPERATURES 
PHASE 2 OF TWO STAGE 
PROJECT, CASE C FLOW 
REQUIREMENTS 
(FOR COMPARISON) 

----- SIMULATED TEMPERATURES 
STAGE 3 OF PROPOSED 
PROJECT 

AlABKA POWER AUllfORfTY 

MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
SU$11""' Jntlnol.UCfhtC PnO~Cf 

SILIULATI!D SUSITNA 

1981 1982 
RIVER TEMPERATURES 

RIVI!R MILE 130 
LATE STAGE Ill 
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NOTES: 

1. CLIMATOLOGICAL AND 
HYDROLOGICAL OAT A 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3-ST AGE PROJECT 

4. AVERAGE WEEKLY VALUES 

E-VI FLOW REQUIREMENTS 

TEMPERATURES SIMULATED 
BY SNTEMP FOR PERIOD 
NOVEMBER-MARCH SHOULD 
BE USED WITH CAUTION AS 
AN ICE COVEH MAY EXIST 
ON RIVER AND SNTEMP 
DOES NOT SIMULATE 
TEMPERATURES UNDER AN 
ICE COVER 
DEVIL CANYON DRAWDOWN 
OF 50 FEET- 2 LEVELS 
OF SHUTTERS 

lEGEND 

SIMULATED NATURAL 
TEMPERATURES 
SIMULATED TEMPERATURES 
PHASE 2 OF TWO STAGE 
PROJECT, CASE C FLOW 
REQUIREMENTS 
(FOR COMPARISON) 
SIMULATED TEMPERATURES 
STAGE 3 OF PROPOSED 
PROJECT 

AlA8KA POWER AUTltOiliTY 

SU';nNA tm:II\Qll[Cif'l{ F"flOJECf 

SIMULATED BUSITNA 
MAY JUN JUL AUG sEr OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

RIVER TEMPERATURI!S 
!liVER MILE 100 

LATE STAGE Ill 
1981 1982 

~~I. 
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MAY .JUN .JUL AUG SEP OCT NOV DEC .JAN FEB MAR APR MAY .JUN .JUL AUG SEP 
1981 1982 

NOTES: 

CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

2. INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3 STAGE 
PROJECT 

4. DEVIL CANYON DRAWDOWN 
OF 50 FEET -2 LEVELS OF 

SHUTTERS 
5. THE TWO SIMULATIONS SHOWN 

PROVIDE BOUNDS ON TEMPERATURES 
WHICH CAN BE EXPECTED DURING 
STAGE Ill. AS ENERGY DEMAND AND 
PROJECT ENERGY PRODUCllON 
INCREASES TEMPERATURES WILL 
PROGRESS J:ROM THOSE SHOWN FOI 
EARLY STAGE Ill DEMANDS TO THOSE 
SHOWN FOR LATE STAGE Ill DEMANDl 

LEGEND 

--- SIMULATED NATURAL 
TEMPERATURES 

------ LATE STAGE Ill 

---EARLY STAGE Ill 

AlASI<A PO"':'ER AUTHORITY 

SUSIIHA HT[)JIOEL[CIRPC PROA:Cf 

SlloiULATI!DJSUSITHA 
RIVER TEI.IPERATURI!B 

RIVI!R UILE 150 
STAGE Ill 
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NOTES: 

CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

STAGE 3 OF 3 STAGE 
PROJECT 

DEVIL CANYON DRAWDOWN 
OF 50 FEET -2 LEVELS OF 

SHUTTERS 

5. THE TWO SIMULATIONS SHOWN 
PROVIDE BOUNDS ON TEMPERATURES 
WHICH CAN BE EXPECTED DURING 
STAGE Ill. AS ENERGY DEMAND AND 
PROJECT ENERGY PRODUCTION 
INCREASES TEMPERATURES WILL 
PROGRESS FROM THOSE SHOWN FOF 
EARLY STAGE HI DEMANDS TO THOSE 
SHOWN FOR LATE STAGE In DEMANm 

LEGEND 

--- SIMULATED NATURAL 
TEMPERATURES 

------ LATE STAGE Ill 

---EARLY STAGE Ill 

AlASKA POWER• AUTHOfliTY 

$U91HA HltJO()(lECIRoC I'ROJECf & _ 
~ 

SUCULATI!D SUSITNA 
RIVER TENPERATURI!B 

RJVI!R MILE 130 
STAGE Ill ! 
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PERIOD MAY 1981-SEPT. 
1982 

2. INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3 STAGE 
PROJECT 

4. TEMPERATURES SIMULATED 
BY SNTEMP FOR PERIOD 
NOVEMBER-MARCH SHOULD 
BE USED WITH CAUTION AS 
AN ICE COVER MAY EXIST 
ON RIVER AND SNTEMP 
DOES NOT SIMULATE 
TEMPERATURES UNDER AN 
ICE COVER (SEE RIVER ICE 
SIMULATIONS) 

5. DEVIL CANYON DRA WDOWN 
OF 50 FEET-2 LEVELS OF 
SHUTTERS 

6. THE TWO SIMULATIONS SHOWN 
PROVIDE BOUNDS ON TEMPERATURES 
WHICH CAN BE EXPECTED DURING 
STAGE Ill. AS ENERGY DEMAND AND 
PROJECT ENERGY PRODUCTION 
INCREASES TEMPERATURES WILL 
PROGRESS FROM THOSE SHOWN FOI 

-EARLY STAGE Ill DEMANDS TO THOSE 
SHOWN FOR LATE STAGE Ill DEMAND 

LEGEND 

--- SIMULATED NATURAL 
TEMPERATURES 

------ LATE STAGE Ill 

---EARLY STAGE Ill 
-· 

ALASKA POWER AUTHOfliTY 

SUSilHA lfYtJOO(l:)CtniC f'RO..(:Cf 

MAY ..JUN ..JUL AUG SEP OCT NOV DEC ..JAN FEB MAR APR MAY ..JUN ..JUL AUG SEP SIMULATED 8USITNA 

1981 1982 
RIVER TEMPERATURES 

RIVI!R MILE 100 
STAGE Ill 
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1 CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 
1982 . 

2. INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3-ST AGE 
PROJECT 

4. AVERAGE WEEKLY VALUES 

5. DEVIL CANYON DRAWDOWN 
OF 50 FEET-2 LEVELS OF 
SHUTTERS 

LEGEND 

--SIMULATED NATURAL 
TEMPERATURES 

----- SIMULATED 
TEMPERATURES E-VI 
FLOW REQUIREMENTS 
PROPOSED PROJECT 

--- SIMULATED 
TEMPERATURES E-1 
FLOW REQUIREMENTS 
(FOR COMPARISON) 

AlASKA POWER AUTHOfliTY 

MAY JUN JUL AUG SE.fP ;ocT NOV DEC J~N FEB MAR APR MAY .JUN JUL AUG SEP 
Sll91~ tiTOflO£\.(CfRJC PRO..ECI 

SIMULATEd SUSITNA 

1981 1982 
RIVER TEMPERATURES 

RIVI!R MILE 1110 
LATE STAGE Ill 
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NOTES: 

1. CLIMATOLOGICAL AND 
HYDROLOGICAL DATA 
PERIOD MAY 1981-SEPT. 1982 

2. INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

3. STAGE 3 OF 3-S"J:AGE 

4. AVERAGE WEEKLY VALUES 

5. DEVIL CANYON ORA WDOWN 
OF 50 FEET -. 2 LEVELS OF 
SHUTTERS 

LEGEND 

-- SIMULATED NATURAL 
TEMPERATURES 

----- SIMULATED 
TEMPERATURES E-VI 
FLOW REQUIREMENTS 
PROPOSED PROJECT 

---SIMULATED 
TEMPERATURES E-1 
FLOW REQUIREMENTS 
(FOR COMPARISON) 

AlASKA POWER AUTHOR1TY 

MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
SUSflNA HYOfWV{l£C tmC f'POJEC I 

SIMULATI!D SUSITNA 

1981 1982 
RIVER TEMPERATURI!8 

RIVI!R NILE 130 
LATE STAGE Ill 
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NOTES: 

CLIMATOLOGICAL AND 
HYDROLOGICAL OAT A 
PERIOD MAY 1981-SEPT • 
1982 

INFLOW TEMPERATURE 
MATCHING POLICY FOR 
MULTI-LEVEL INTAKE 

STAGE 3 OF 3 STAGE 
PROJECT 

AVERAGE WEEKLY VALUES 

5. TEMPERATUFlcS SIMULATED 
BY SNTEMP FOR PERIOD 
NOVEMBER-MARCH SHOULD 
BE USED WITH C·AUT 10N AS 
AN ICE COVER MAY EXIST 
ON RIVER AND SNTEMP 
DOES NOT SIMULATE 
TEMPERATURES UNDER AN 
ICE COVER (SEE RIVER ICE 
SIMULATIONS) 

DEVIL CANYON DRAWDOWN 
OF 50 FEET -2 LEVELS OF 
SHUTTERS 

LEGEND 
-- SIMULATED NATURAL 

TEMPERATURES 
-------SIMULATED TEMPERATURES 

E-VI FLOW REQUIREMENTS 
PROPOSED PROJECT 

--- SIMULATED TEMPERATURES 
E-1 FLOW REQUIREMENTS 
(FOR COMPARISON) 

Al.ABI(A POW€R Al.lll!OfliTY 

MAY ..JUN ..JUL AUG SE~ OCT NOV DEC ..J~N FEB MAR APR MAY ..JUN ..JUL AUG SEP SU51lM Hl'OflO(\fCffWC m<>.ECf 

l 
SlloiULATI!D SUSITHA I 

RIVER TEIIPERATURI!S 

19811 1982 
RIVER IIlLI! 100 

LATE STAGE Ill 
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NOTES 

1. SIMULATIONS WERE MADE 
FOR LATE STAGE Ill 
ENERGY DEMANDS AND 
ILLUSTRATE TEMPERATURE 
DIFFERENCES FOR WET, DRY 
AND AVERAGE CONDITIONS 
DOWNSTREAM OF TALKEETNA 

2. SIMULATIONS WERE MADE WITH '"· ·. ~ CASE C FLOW REQUIREMENTS 
\· ·~. BEFORE APPLICANT DEVELOPED. 

\ \ CASE E-VI. THIS DOES NOT 
\\ AFFECT VALIDITY· OF COMPARISON. ,.. .\ 
\~ . 

I . ....---· WEA THEA CONDITIONS: ~\ // 
I : -··-

0 I M~Y I I 
--'r-1 I 

30 35 

JUNE 
I I 

I 
I 

40 

1982 AVERAGE FLOW 
1981 HIGH FLOW 
1974 LOW FLOW. 
1971 AVERAGE FLOW 

. . 

JULY AUG 
I I I I I 

I SEPT I OCT I 
I I I I I I I I I I 

·50 1 5 45 
WATER WEEK SUSITNA RIVER TEMPERATURE AT RIVER MILE 130 

WATANA AND DEVIL CANYON OPERATING 

FIGURE E.2.4.273 
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NOTES 

1. SIMULATIONS WERE MADE 
FOR LATE STAGE Ill 
ENERGY DEMANDS AND 
ILLUSTRATE -TEMPERATURE 
DIFFERENCES FOR WET, DRY 
AND AVERAGE CONDITIONS 
DOWNSTREAM OF TALKEETNA 

2. SIMULATIONS WERE MADE WITH 
CASE C FLOW REQUIREMENTS 
BEFORE APPLICANT DEVELOPED. · 

-~ 

CASE E-VI. THIS DOES NOT 
AFFECT VALIDITY OF COMPARISON 

40 45 50 1 5 
WATER WEEK SUSITNA RIVER TEMPERATURE AT RIVER MILE 84 
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NOTES: 
1. STAGE. Ill SIMULATION BASED ON CASE 

E-VI FLOWS, LATE STAGE Ill ENERGY DEMAND, 
INFLOW MATCHING TEMPERATURE POLICY 

2. NATURAL CONDITIONS NOT SIMULATED 
UPSTREAM OF RM 140. 

3. 3000 cfs REPRESENTS TYPICAL WINTER 
FLOW UNDER NATURAL CONDITIONS 

UP 
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NOTES: 
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1981-82 WEATHER CONDITIONS ~-

CASE E-1 vs. CASE E-VI -
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PHOTO E.2.2.1 FRAZIL .ICE UPSTREAM FROM WATANA 

PHOTO E.2.2.2 ICE COVER DOWNSTREAM FROM WATANA SHOWING. 
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PHOTOS E.2.2 
E~2.2.6 

E.2.2.7 
E.2.2.8 

PHOTO E.2.2.3 SLOUGH 9 APPROXIMATELY 3500 FEET 
UPSTREAM FROM SLOUGH MOUTH,OECEMBER 1982 

PHOTO E.2.2.4 SLOUGH SA FREEZE-UP, DECEMBER 1982 
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PHOTO E.2. 2.5 SLOUGH SA NEA:R LRX -29 LOOKING UPSTREAM 

PHOTO E. 

PHOTO E.2.2.6 SLOUGH SA 
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PHOTO E.2.2.7 SLOUGH SA SHOWING FLOODING DURING FREEZE-UP 
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TURBULENT FLOW 


